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NOTICES 


Vout. CXXXI.—No. 3393] 
Gg ssistant Draughtsman 
for the PUBLIC WO x DerART. 
MENT REQUIRED by the GOVERNMENT 
of JAMAICA, for three years’ service, with 


prospect of permanency. ary £400 @ year, rising 
by annual increments of £25 to £450 a year. Quarters 
ot provided. Free passages. Will be required to 
Prepare Designs, Specifications Estimatee for 
Buildings, Bridges, &q¢,—Oandidates, under 35. ure, 
ferably single, who must have a good knowledge of 
Building Construction and Design, and_ preferably 
ome training ip Architecture and practical experience 
»n Reinfo mecrete Work, should cooly at ames. 
n writing, - 3 age and brief details of experienc 
to the CROWN AGENTS FOR THE COLONIES, 
{. Millbank, London, 8.W. 1, and quoting M/Jamaica 
10,504. 
* Applicants must have served in some branch of His 
Majesty’s Forces during the tate war, unless satis- 
factory reasons for not having done so can be 


irnished. 3401 
eam A NIGERIA, for Railway Construction, for 
two tours, each of not less than 12 months’ 
or more than 18 months’ service, with possible 
eXtension Salary £600 a year, rising by annual 
nerements of £30. A commuted sillowance of £12 a 
nonth in Neu of quarters, &c.. is payable, but only 
whilst performing the duties of the appointment in 
the Colony. Free first-class passages and camp equip- 
ment provided. Liberal leave in England on full 
salary after each tour service. 
Candidates. under 40, who are ne A qualified Civil 
had ence Engineers or 
traction or Survey, 
once. letter, to 
THE COLONIES. 4, 
giving brief details of experience 
ualifications, and quoting M. 10,358 
Candidates must have served {n some branch of His 
Majesty's Forces during the late war unless their 
easons for not doing so are entirely satisfactory. 
3403 
the PUBLIC WORKS DEPARTMENT 
REQUIRED by the GOVERNMENT of 


NIGERIA, for two tours, each of 12.to 


18 months’ service, with prospect of permanency. 
Salary £480 per annum, rising by annua) increments 
f £30 to £720 per annum and thereafter by annual 
increments of £40 to £920 per annum. F first-class 
passages and single quarters provided. Liberal leave 
im England on full salary after each tour. 

Candidates, aged 22-40. who must have had good 
practical experience as Civil Engineers on Road 
Butidings and other Public Works, should apply at 
nee, Im writing, givine age and brief details of 
woerience, to the CROWN AGENTS FOR THE 
COLONTES, 4, Millbank, London, 8.W.1, quoting 
M Nigeria 9934. 

Applicants must have served In some branch of His 
Majesty’s Forces during the late war, unless satis- 
factory reasons for not having done so can be 


furnished 3400 

a8 REQUIRED by the GOVERNMENT of 

MAURITIUS for three years’ service, with 

possible extension. Salary 7500 rupees per annum. 
Quarters not provided passages. 

es, under 40, preferably single, who must be 


PUBLIC 








Assistant Engineers Re- 


QUIRED by the GOVERNMENT of 





ssistant Engineers for 





(evil Engineer for the 


PUBLIC WORKS DEPARTMENT 


Candidat 
qualified civil engineers with practical experience on 
sewerage works, pumping mnebinery. Ty, &c., should 
apply at once, = ay? Gree age and brief details 
f career, to OWN AGENTS FOR THE 
COLONIES, 4. ‘ittbenk. a 8.W.1, quoting 
M/Mauritius 10.584. Applicants must have served 


in some branch of H.M. Forces during the late war. 


unless satisfactory reasons for not having done so can 
3322 


be furnished. 
is MENT of the JAMAICA GOVERNMENT 
RAILWAY as Assistant Construction Engi- 

neer and Clerk of Works to the Construction Engineer, 
for 2 years’ service. Salary £550 per annum. Free 
first-class 

Candidates, age 25-30, single, must be good 
draughtemen and able to assist in the preparation of 
plans, estimates, and quantities, &c., for the erection 
locomotive shops, yards, running sheds, machine 
tool shops, passenger station and general offices - 
\pply at once, in writing, stating age and brief 
details of experience to the CROWN AGENTS FOR 
THE * COLONIES, 4, Millbank, Lendon, §&. 
quoting M/10,536. Applicants must have served in 
some branch of H.) Forces during the late war, 
unless satisfactory reasons for not having done so can 
be furnished. 3369 





(‘ivil Engineer Required 


for the WAY AND WORKS DEPART. 





ivil Engineers uired 

for the GOVERNMENT RAILWAYS 

in EAST AFRICA, for one tour of 20 to 30 

months” service, with prospect of per- 

manency. Salary £500 per annum, rising by annual 
increments of £25 to £600 per annum. payable locally 
in rupees at ten to thes, with an additional tempo- 
rary local allowance of 50 per cent. An outfit allow- 
once Of £30 is payable on first appointment. Single 
quarters, free of rent. and first-class passages pro- 
vided. Liberal leave in England on full salary.— 
Candidates, age 25 to 35, preferably single, who have 
had experience as civil engineers on railway con- 
struction and maintenance. should oeely at ae 


writing, to CROWN AGEN FOR 

COLONTES, 4, papeank London, 8.W.1, giving age 
ond = brief detaile of experience, and quoting 
M /9987/10,087.. Applicants must have served. in 


some branch of H.M. Forces during the late war, unless 
satisfactory reasons for not having done so can 
furnished. 3321 





ied. 
age, who must have 


Candidates, not over 35 ¥ 
passed the A.M. Inst. - E. ~e an equivalent examiaa- 
tion, and who have a of Survey, 


Levelling, Earthwork cl t 


Princip of Road- 
inaking, rues and Build 


ferably gotnal experience the eaten, a... 
Construction of Irrigation Projects, should ap at 
mee, in writing o hOWS brief detaite of 
«Xperience, .to the AG R THE 
COLONIES, Stiieenk London, 1, and 
quoting M/Geylon 10,348, 3402 





Aeronautics. 


Gas Making. 





Che Snginege yor roe 


PRINCIPAL CONTENTS OF THIS 





Progress of Engineering in 1920: 
The Iron, Steel and Engineering Trades. 


Railways and Locomotives. 


Naval and Commercial Shipbuilding. 
Electrical Engineering. 





Railway Wagon Weighing Machine. 





French Engineering Notes. 


ISSUE, 

















unless satisfactory reasons for not having done [ty 


furni : 
oad Surveyor for the 
LIC WORKS DEPARTMENT 
ED by the GOVERNMENT of 
NDA. for one tour of 20/30 months” 
service, with prospect of permanency. Salary £400 a 
year, rising by annual increments of £20 to £500 a 
year, payable in Uganda in rupees at 10 to the & 
sterling with @ temporary local allowance of 50 per 
cent. An outfit allowance of £30 is paid upon first 
appointment. Free single quarters and first-class 
» wees provided. Liberal leave in England on full 





rT each tour. 

Candidates. under 35, preferably single, must possess 
as thorough knowledge of surveying with theodolite and 
level, prismatic compass, aneroid and Abney level, 
also experience in the location, laying out and con- 
struction of macadam roads.—Apply at once, in 
writing, giving age and brief details of experience. to 
the CROWN AGENTS woe THE COLONIES, 4, 
Millbank, London, 8.W. 1, quoting M/Uganda 10, ‘577. 
Applicants must have oareel in some branch of H.M. 
Forces during the late war, unless satisfactory reasons 
for not having done so can be furnished. 3323 


° lt = 


MINISTRY OF MUNITIONS 
DIRECTION OF THE DISPOSAL. BOARD 
(PLANT AND MACHINERY SECTION). 


for Sale by Public Tender, 
PLANT, 


Lying at the Revel Prelit Arms Factory, 


nfield Loc 
Also a CONSIDERA BLE. QUANTITY of 
MACHIN E — 


including : 
LING MACHINES. 
DRILLING MACHINES, 
Further pastemnge with a Ly plant and closing 





BY 





date, also ts to view, ned on appli- 
cation to the CONTROLI "ER, D B18). Charing 
Cross Embankment Buildings, London, W.C. 2 
3331_ 
Reinforce- 


d) A Reconstruction 


MENT 


ENGINEERS are INVITED to APPLY for PAR- 
TICULARS of the WALKER- WESTON REIN - 
FORCEMENT, which offers scientific and economic 
advantages over all existing types 

The Walker-Weston System is used by the Port of 
London Authority on its vast mes of construction, 
with highly. satisfactory results. 


THE WALKER-WESTON Co., LTD., 


PUBLIC NOTICES PUBLIC NOTICES 
Draxg htsman Required by 
the Cow ERNMENT of JAMAICA. for G. R. 
p= 4 bso tf LOCOMOTIV ARRIAGE 
GON DEPARTMENT. Salary 
£450 a year Ens ngagement for 18 months. MINISTRY OF MUNITIONS 
pessages provided. —Candidates, age 30-45, should - we “ - aS. 
Owe at least 1 ee ta Sensis. office Experience. BY DIRECTION OF THE DISPOSAL BOARD 
including 5 yeaa orkshop Planning. a portion (PLANT AND MACHINERY s N 
which ~~ ana gs on Railway es a on, SECTION). 
at once, in writing, stating age an or es 0 . 
experience, to the CROWN AGENTS FOR THE or Sale by Public Tender 
COLONIES, 4, ta -_— pred ae ’ 
M/10,485. Applicants must have serv mn some y 
branch of His Majesty's Forces during the late war, ON E COMPLETE 


POWER STATION PLANT, 


Comprisi 
THREE 200 K.W. SENERATING SETS, 3300 
volts, three-phase, 50 period: 
Complete with— 
Boilers, 
m 


ps, 
Water Softener, 
and all Station Accessories. 
TENDERS CLOSE ON FEBRUARY ist. 
For full particulars, Tender forms, permits to 
view, apply _ to— 
THE CONTROLLER, 1.E., 
Charing Cross Embankment Bulidiaes, 
London, W.C. 2 3221 





rporation of Dublin. 
LECTRICITY SUPPLY COMMITTEE. 
TENDERS FOR MAGE Ais-IRviInG THRUST 


BORER. 

The Electricity Supply Committee of the Dublin 
Corporation invite TENDERS for the SUPPLY oot 
DELIVERY of (a) ONE MAGNALL-IRVING THRUS 
BORER, Type B; (b) ONE DITTO, Type C. 

Further particulars and form of Tender may be 
obtained from the City Electrical Engineer, Electricity 
Offices, Fleet-street, Dublin. 

Tenders, sealed and marked on the outside ‘‘ Tender 
for Thrust Borer."’ to be addressed to ** The Chairman, 
Electricity Supply Committee, 15, Parliament-street, 
Dublin,”” and to be delivered not later than Noon on 
January 19th, 1921. 

Tenders will be subject to ratification by the Muni- 
cipal Council, but the Committee do not bind them- 
selves to recommend the lowest of any fender. 

JOHN J. DEVIN 
Chief Clerk. 
Electricity Supply Committee's Offices, 
5, rliament-street, Dublin, 
1921. 


6th January, 3415 





Corp: tion of Dublin. 
LECTRICITY SUPPLY COMMITTEE 
TENDERS FOR GREEN'S ECONOMISER. 
The Electricity Suppiy Committee of the pelle 
Cosporeiinn invite TENDERS for the SUPPLY, 
DELIVERY, and INSTALLATION at their Pigeon 
House Works of ONE. GREEN’S ECONOMISER to 
replace an existing worn-out one. 

Parti . general conditions, and form of Tender 
may be obtained from the City Electrical Engineer, 
Electricity Department, Fleet-street, Dublin. 

Tenders, and marked on = outside * Tender 
for Economiser,”” to be addressed to “* The Chainmen 
Electricity Supply Committee, a *Parliament-street. 
Jublin,”’ and to be delivered not later than Noon on 
January 19th, 1921. 

Tenders will be subject to ratification by the Muni 
cipal Council, but the Committee do not bind them- 
selves to recommend the lowest or any Tender. 
JOHN J, OEvins. 
Chief Clerk. 





WORMWOOD STREET, 





LONDON, E.C. 2 


Ex. 


Blestegeity Supply Committee's Offices, 
. Parliament-street, Dublin, 
6th January, 1921. 


383847 


3416 





PUBLIC NOTICES 
Leeds University. 


DEPARTMENT OF COAL GAS AND FUEL 
INDUSTRIES (WITH METALLURGY). 
SPECTAL COURSES of EVENING LECTURES 
will be given during January, February and March on - 
I1.—FURNACES AND THE UTILISATION OF 
FUEL. pr Professor J. W. Cobb, C.B.E., 

B.Se., F. 


il. CoNttRUOUS VERTICAL RETORTS AND 
EAMING. By Dr. A. Parker, D.Sc., A.14 

Itt, THe PRINCIPLES OF GAS DISTRIBU - 
ON. By Mr. Walter Ho'e 

Iv.- BY. PRODUCT COKING PROC ESSES (in 

cluding the ages —y 5 of Coke Oven Gas a 

Public Supply). By Mr. W. Greaves, F. 

—METALLURGY. By Mr. P. F. Scpumece, 


RSM. 

The Laboratory of the Department will be open on 
Wednesday evenings for students desiring instruction 
in Fuel Calorimetry and Pyrometry. 

For further information apply to ae meet" 
The University, Leeds. 





LONDON. 


UNIVERSITY 


K ine’s College. 


OF 


The Delegacy require the SERVICES of an ASSIS- 
TANT LBCeO ry and DEMONSTRATOR in ‘avi 


and MECHANICAL ENGINEERING 

per annum. The duties will commence on Jenuary 
12th, 1921. Opportunities will be given for research 
work. 


Applications, with eS 4 , name than three 


testimonials, should be later than 
January 8th, 1921, by _the : SECRETARY of King's 
College, London, W.C. from whom further 


par- 
ticulars may be obtained: 3233 





Northampton Polytechnic Insti- 


aT ONDON, E.C 
APPLICATIONS for the 


sT 
The Governing Body invite 


JOHN-STREET. 


POST of full-time ASSISTANT LECTURER in the 
Civil and Mechanical Engineering Department. 
Applicants should have good experience in theoretical 


and practical Structural Engineering and Excineering 
Design. Commencing salary £315 a year, to be re 
when the report of the Burnham Committee on the 
salaries of technical teachers is issued, and meanwhile 
subject to a bonus, until Sist March, 1921, of £10 a 
month. 

For full particulars and forms of application apply, 
in writing. at once to, 

R. MULLINEUX WALMSLEY, D.8 
3384 Pr rincipal 





Wien « and Distric ‘t Mining and 
TECHNICAL COLLEGE. 
PPLICATIONS are INVITED for the POST of 
LeCTU RER IN MECHANICAL AND ELECTRICAL 
ENGINEERING. 

Salary according to scale :-—Norma] maximum £500, 
an additional £50 being payable in the case of candi- 
dates having a ist Class Honours Degree or the 
equivalent. 

In computing initial salary under the scale, full 
allowance will be made for years of service in teaching 
or in ppoustey after 21 years of cee. 

Further particulars may had from the 
PRINCIPAL. to whom Selicstions should be sent 
fore January 14th. 3230 


Board. 


ATIRS, , SEPA 





i ae Water 


FOR  PIPEL 
ALTERATIONS TO MAINS, &c 
The Metropolitan Water Board invite “teNbERs 
for PIPE-LAYING, REPAIRS and ALTERATIONS 
to MAINS, &c., for a period of twelve oy com- 
mencing 14th February, 1921. 
Tenders must made on official forms, which may 
be obtained from the Chief Engineer, 173, Rosebery- 
avenue, E.C. 1, om or atter Monday, 10th January. 
192], by personal application or on receipt + 
nes addressed — envelope. 
Tenaers, encl n sealed envelopes, addressed to 
x Clerk of the Board, Metropolitan Water Board, 
-avenue, E.C. 1," endorsed “* Tender for 
ink Repairs, &c.."" must be delivered at the 
offices of the Board not laier than 11 a.m. on Monday, 
24th January, 1921. 
The Board do not bind themselves to accept the 
lowest or any Tender. 
A. B. PILLING, 
Clerk of the Board, 
Offives of the Board, 
New River Head, 
173, Rosebery-avenue, E.C. 1 
Sist December, 1920, 


3368 


PUBLIC NOTICES (continued) 
Page Il. 








SITUATIONS OPEN 
Pages II. and III. 


SITUATIONS WANTED 
Page III. 


MACHINERY, &c., WANTED 
Page VII. 


FOR SALE, 
Pages VIII., CVIII., and CX. 


AUCTIONS, Pages IV. and CXIV. 


< 
PREMISES TO LET OR WANTED 
Page IV. 
WORK WANTED, Page VIII. 
AGENCIES, Page IV. 


MISCELLANEOUS, Page IV. 


For Adwertisement Rates See 
Page 15, col. 1. 





NUMERICAL INDEX TO ADVER- 








TISEMENTS, Page CXIII, 









THE 


JAN, 








ENGINEER 
—————— 











PUBLIC NOTICES 


PUBLIC NOTICES | 


SITUATIONS OPEN (continued) 





A berdeen Corporation Water- 


WORKS. 
EXTENSIONS, 1920 
CONTR ACT No. 3.-~—-EL met, 8 L Y DRIVEN 
PUMPING MACHINE 

The Town Council of Aberdeen y~ 
receive Tenders from C+ nt persons willing 
enter into a contract for the SUPPLY and SETTING 
to WORK of “EL FCTRIC ALLY DRIVEN PUMPING 
MACHINERY capable of delivering 6} million gallons 
Per 24 hours, including TRANSFORMERS, MOTORS, 
PUMPS, &c 

Copies of the specification and lay-out pian may be 
obtained on and after 18th January, 1921, on applica- 
tion at the Water Engineer's Office, 414, Union-street, 
ADderdeen. 

For each specification a deposit of Five Pounds 
sterling in cash will be required, which sum will, after 
a Tender has been accepted, be returned to the 
tenderer. provided that he shall have sent in a bona 
fide Tender, property filled in and shall not have with- 
drawn the same 

Tenders, on the forms prescribed and enclosed in 
securely sealed envelopes, endorsed “ Tender for 
Pumping Machinery,”’ and addressed to the under- 
signed, must be delivered not later than gist February, 

27 


The Town Council i 2 aos bind themselves to accept 
the lowest s any Ten 
tORGE MITCHELL, a Mech. E.., 
Water Engineer. 


prepared to 


Water Engineer's Office. 
41}, Union-street, 
4th January, 


Aberdeen, 


1921. 3405 





L* erpool ~Corporation Electric 
SUPPLY DEPARTMENT. 
PLANT FOR SALE. 

rwO 2000 K.W. Double-flow Westinrhouse-Parsons 
TURBOC-ALTERNATORS, with CONDENSERS, AIR 
PUMPS, and Gwynne CIRCULATING PUMPS. Steam 
Pressure 180 lb. per square inch. Speed 1500 r.p.m. 

jach generator capable of giving three-phase current 
at 6000 to 6600 volts between aditacent conductors at 
60 periods per second, separate excitation at 460-480 
Volts 

Offers for the above plant, which must be removed 
to make room for machines of larger capacity, to be 
addressed to the Town Clerk 90 ag to be received by 
him not later than the first postal delivery on Janu*ry 
18th, 1921. endorsed ** Tender for Turbo-generators.”’ 

Plant ready for removal about the end of February 

The Corporation do not bind themselves to accept 
the highest or any Tender. 

The plant may be seen running at the Power Station 
by appointment, and full particulars and forms of 
Tender may be obtained on Application to the City 
Electrical Engineer, 24, Hatton-garden, Liverpool. 

+ HAMMOND ETHERTON 
Town cC jerk. 

Municipal Buildings, 

ale-street. Liverpuo! 


Metropolitan Borough 0 of Ham- 


DEP ARTMEN 
invites TENDE RS for the 


TUBE BOILERS, 
of steam per 


3367 





ELECTRICITY 
> Borough Council 
SUPPLY of— - 
fHREE or MORE WATER 
capable of supplying 150,000 Ib. 
> hour. : 
Specification, form of Tender. and other particulars 
may be obtained fram Mr. G. G. Bell, Borough Elec- 
trical —upeeet. Electricity Works, 85, Fulham Palace- 
road, 6 
Sealed Tenders, 
must be delivered 


endorsed ‘* Tender for Boilers,"’ 
to the undersigned at the Town 
Hal). Hammersmith, W. 6, not later than 11 a.m. on 
Friday, Zist January, 1921 

The Council do not bi: 


lowest or any Tender. 
LESLIE GORDON, 
f Town Clerk. 
Town Hall, Hammersmith. W. 6, 
4th January, 1921. 


he | Gi 


‘arish 
for the Pot ISION 
ING APPARATUS, &c., 
house, Kennington , 

Printed forms of Tender, together with specification 
(which alone will be received), may be obtained at this 
office any day (except Saturday) between the hours of 
1p a.m. and 6 p.m., and must be returned in # sealed 
envelope, superscribed ‘‘ Tender for Heating,”’ 
addressed to the undersigned, or placed in the box 
provided for the purpose in the office of the Clerk to 
the Guardians, by the tenderers or their representa- 
tives, should they so desire, not later than first post 
on Tuesday, the 25th instant 
Tne G uardi Ans de not pledge 
lowest ny nder 

Bs: Order, 
JAMES L. GOLDSPINK, 
Clerk to the Guardians. 
and Board 
nington-road, S z.. 
192) 


Indian Railway Com- 


be Si » South 
Limited, are prepared J receive TEN- 


DERS fon he SUPPLY of SPARE PARTS for CAR- 
RIAGE UNDERFRAMES and WAGONS. 
Specifications and forms of Tender may be obtained 
at the Company's Office. 91, Petty France, West- 
minster, 8.W. 1 
Venders, addressed 
of the South Indian 
marked ** Tenders for Spare 
frames and Wagons.”’ must be et with the under- 
signed not later than 2 p.m. on Wednesday, the 26th 
now tam 


which will not be returned, will be made 
of the specification. Copies of the 
obtained at the office of Robert 
Inet. ¢ . Consulting Engineer to 
ctoria-street, Westminster, 8.W. 1 
By Order 
A. MUIRHEAD, 
Managing Director. 


i themselves to accept the 


3407 





iardians of the Poor of 
of Lambeth hereby invite TENDERS 
snd INSTALLATION of HEAT- 
at their Infirmary and Work- 


themselves to accept 
the 


Guardians’ Offices 
Brook-street, Ken 


Srd January. S44 





to the Chairman and Directors 
Railway Company. Limited, 
Parts for Carriage Under- 


each copy 
drawings may) “ 
White, Esq., 
the Compan 


91, Petty France, 
Westm inste a. 
bth Januar) 921 


E eyptian Government. 
4” A VACANOY exists in the Mechanical Depart- 
ment, Public Works Ministry, for a first-class tempo- 
rary MECHANIC with the following qualifications :— 

i) Must have served a full apprenticeship with an 

engineering firm of some standing 

Must have an up-to-date experience 
engineering workshops practice. 

Must be more than thirty years of age. 

4) Must be accustomed to take charge of men. Sea 

going experience will be considered an advantage. 
Salary £E288 per annum plus such temporary 

allowance as may be in force. at present amounting to 

about £E175 per annum (€E1 equala £1 Os. 6d. approx.) 
Free quarters will be provided. 

E40 passage money allowed 
Juitial period of contract one 
Striet medical exmaination 
Applications, with full particulars and copies of 

testimonials, to be addressed to Sir A. L. WEBB, 
K.«.M.G., Queen Anne’s Chambers, Broadway, West- 
minster, 8 and marked ‘* Mechanic, Public 
Works Ministry.” 3388 


Mhe Gomssiesionare for the Port 
OF CALCUTTA, 
* REQUIRED for India, ENGINEERING 
DRAUGHISMAN with experience in Dock Desgin, 
including Steel Construction and Reinforced Concrete 
Work Preference will be given to a man with dock 
office training, proferal ly with the Admiraity. Appli- 
eations will only be considered from men with the 
highest technical qualifications. Salary of Rs, 1000 
per month will be paid to a suitable man. Three 
years agreement, which may be renewed if satisfactory 
snervice has been rendered; passage paid. 
Applications to be made to the Commiss.oners’ Con- 
sulting By ineer and London Agent, Mr. J. ANGUS, 
M. Inst. 10, Princes-street, Westminster. from 
whom furthet particulars may be obtained. 3386 





of modern 


year. 


SITUATIONS OPEN (continued) 
We 5722. A E MAN, to Take gee 
of Mechan Door RF 
A ag Enginee i? 
38, . es experience a salary, P2603. 
Enginee P2603 a 
ANTED, WORKS ENGINEER for Blast-furnace 
Plant ; Organiser ; experienced in Con 
of Men and Maintenance of Plant; capable of under- 
taking developments.—Address, giving degrees and/or 


other qualifications, experience, age and salary ex- 
pected, 3379, The Engineer Office. 3379 A 


ee Water Board 


oer | iGINEER. 
ared to 
‘T of an 


Corperste } Members of the Insti- 
tution of Civil Engineers, from 30 to 45 years of age, 
and must have had experience In designing and 
setting out, and upon works of co: 

The successful candidate will be fied a# one of 
the Senior Assistant Engineers. The appointment 
will be held during the pleasure of the hy at a eom- 
mencing delary of £400 per annum, rising by annual 


ae oy 5 to 
ak foregoing my is based = prune nue 
su temporary additions, making t port: house avaliable. sw rite, with full particulars 

total minimum remuneration at present about £726 | of experience, in confidence, to HAZELL, WATSON 
& year, rising to a maximum of about £880 a year. | and VINEY, Ltd., Aylesbury. Bucks. S347 A 
= ey | ~~ 4\ powerer,, be inqteneed ‘ or reduced - 
ccording to fluctuations in the cost of living. m0 OTR 

Applications, which must be accompanied by copies | Ora? rate teargrinl b orl f Jopeery anne INEEE E 

not more than three testimonials, must be sub- - ooo a, ay ng — ; 
mitted on a form to be oDtained from the Clerk of the bd Wages copees. Gener man. We ~ —_ — 
B . New. River ead, 173, Rosebery-avenue, 14, Water-stree 
E.C.1, and delivered to him at that address in a 
sealed envelope, endorsed ** Assistant Engineer,”’ not 
later than Twelve o'clock Noon on Saturday, the 22nd 
January, 1921. 

The seketed candidate will be required to pass a 
medical examination by the Board’s Chief Medical 
Officer and _to join the Board's Superamnuation and 
Provident Fund. 

Personal canvassing is strictly prohibited 
disqualify. 

A. B. PILLING 


« lerk’ of the Board. 








NGINEER_ (MAINTENANCE) AnTee for Laree 
4 country en, Wi orks; thero neering 
and Electrical expertenaed uote Trans- 





Africa ; 
experience.-S. GRAHAM and CO., 
verpool. 


ut 
ANCASHIRE 





1 d CONSTRUCTIONAL ENGINEERS 

4 REQUIRE TRAVELLER, with technical know 

ledge, to cover Yorkshire, Durham and Northumber- 

land; salary and commission basis Send full par- 

ticulars of experience and age.—-Address, 3324, he 

Engineer Office 3324 A 
—COMMERCTAI 


N ANAGE R, 

j* MANAGER, to Take Charge 
Director of leading Steel Tube Works: must have 
had suitable experience. Give fullest details, and 
state salary -required, age. &¢ Only first-class 
applicants will be considered.—Address, 3339, The 
Engineer Office. 3339 A 


ESSRS. HB. W. 
Bournbruok, pam. 


ENGINEERING 
under Managing 





and will 


New ae er Head, 
Rosebery- revedan, 
"Sa E.c, 
22nd December, 1820, 





WARD and CO., Ltd., Dale-road, 


have op portunity to 

PLACE TWO GOOD MEN, as follows :— 
INDIA,—FOREMAN OF “rc RNERY. about 200 
\ machines: applicant myst have thorough knowledge 
for a railway contract; salary £480; must | of all, kinds of Lathe Work, including Capstan and 
have had similar previous experience.— Address, 3332, Turret Lathe and Astenates ‘ 
The Engineer Office. 3332 a CENTRAL ARGE -—MAN 

a. Capstan, Turret and Automatic Machir 
V oth ‘applicants must be thoroughly “practic al men 
Tools Manufacturing Concern; must 


and have had similar experience. 
Apply. giving full particulars of experience, 

. required. and state whether married or single 
Organiser; preference given to one having held se 
similar position.—Address, stating age. salary re- 
quired and full particulars, including references, 3378 
The Engineer Office 3378 A 
TANTED, 


\ ferably 





_SITUATIONS OPEN 


ENGINEER, 


7 ANTED, CONTRACTOR" 8S CIVIL 


A Supervise 





the General 
of a Sman 
be first-class 


TANTED, GOOD MAN to Take 
Management of the practical side salar) 


3326 A 





Qramm ‘IFIE D SURVEYOR REQUIRED for Central 
Sound knowledge of Tacheometric Sur- 
veying cod Field Work easential.—Write fully, stating 
particulars of training and experience, age. and salary 
expected, Box A58. Lee and Nightingale, Advert. 
Offices, Liverpool. 3231 a 


EFRIGERATING ENGLNEER. — Thoroughly 
qualified MAN REQUIRE as CHIEF for 
Large Stores in a Lancashire pert. Must have thorough 
practical knowledge of, and be able to control and 
supervise, Refrigeration Plants (direct expansion and 
brine systems), Gas Engines and Producer Plants, 
Electric Power and Lighting Plants Good com- 
mencing and progressive salary te competent man. 
Give full particulars of qualifications, experience, age, 
references, and present salary—Address, 3424. The 
Engineer Office. S424 A 


EQUIRED for MECHANICAL SHIFT 
» ENGINEERS, preferably ex-naval artificers, 
experience with Turbo-plant, &c. Age 25-30, single 
Write, giving full oe aa to training, experi- 
ence, &c.. to Z. H. 7, ¢/0 Deacon's, Leadenhall 
street, E.C. 3. 3436 A 
TORE 


‘ 
Ss ing Werks south of Glasgow have a VACANCY 
for a reliable and experienced STORE bs PERILN. 
TENDENT Applications invited from fully qualified 
experienced men for this position Address, stating 
experience, age, salary expected and when disengaged. 
3344. The Engineer Office. 3344 4 





Office, Pre 
Grabs and 


MANAGER for London 
with Sales Experience in 
Grab Cranes; salary about £750.—Apply with refer 
ences, age, &c., to Manager, PRIESTMAN BROTHERS, j 


Ltd., Holderness Foundry, Hull 3385 a 
W JANTED, SALES ENGINEER, Aged About 35, 
with war record, who also has wide selling 
experience and engineering practice among British 
engineering firms, foreign railroads and industrials, 
and should have some experience in foreign countries ; 
must be resourceful and have business and executive 
ability, together with a good personal appearance 
Salary at least £1000 per year, with interest in profits, 
—Address. giving full record and recommendations, 


$263, The Engineer Office 3263 a 
\ TANTED, ‘WORKING » ENGINEER, 

under 40, experienced in handling 
Take Charge of a Gravel Crushing Plant, 
Products Factory and Building Operations on the 
Nottingham Colwick Estate. Applications desired 
only from those who have occupied a responsible 
position in a_ successful undertaking. “* Cuff-and- 
collar ’’ men should not apply, as most of the time 
must be spent outside “ getting things done.’’—State 


age. qualifications, experience and salary require i, t 
Sir ERNEST J JARDINE, Nottingham. 3334 a 


o. BB = 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD. 
HUTS & BUILDING MATERIALS SECTION. 


FOR SALE BY PRIVATE TREATY. 


ERECTED 
STEEL BUILDINGS 


At CRANWELL, near SLEAFORD, LINCS. 


LARGE STEEL BUILDING, 700ft. long < 150ft. wide < 100ft. high in 
the clear, consisting of 29 steel lattice legs and trusses, forming complete 
arched members. Spaced 25ft. centres. 

Specially designed to facilitate erection and dismantling. 

The Main Building is fitted with runways and gearing. 

Sliding doors to each end. 

Lean-to Annexes on each side, full length of building, 33ft. wide < 16ft. high 

to eaves ; divided up. 

The whole covered with corrugated iron. Glazed Windows. Concrete Floor. 


At MILTON, near PEMBROKE, SOUTH WALES. 


STEEL BUILDING, 300ft. long =< 100ft. wide X 70ft. high in the clear, |} 
consisting of 13 steel lattice legs and trusses, forming complete arched 
members. Spaced 25ft centres. Specially designed for easy erecting 
and dismantling. Sliding doors at each end. 

Lean-to Annexe on both sides of the building; full length of building, 20ft. | « 
wide X about 16f6. high to eaves; divided up. 

The whole is covered with painted corrugated iron. Glazed windows. 

Floor part concrete and part wood block. 

it Is considered that both the above sheds could be made 
into one or several bulldings, and floors couid be added to 
form one or several fine factories, covering to stations or 


goods yards, etc. 


At MILTON, near PEMBROKE, SOUTH WALES. 


A STEEL BUILDING, 80ft. long < 50ft. wide < 19ft- average height. In 
three bays of light steel trusses, covered with corrugated iron, and fitted 
with sliding doors at both ends, with two Lean-tos as Offices, 24ft. long < 
8ft. wide < 9ft. 9in. average height, in front of Main Buildings. 

Suitable for Garage, or small Workshop or Factory. 

Tender Forms may be obtained from the Controllers, Hut and Building Materials 














the East. 


Energetic, 
labour, to 
a Concrete 





SUPP RINTENDENT A Large eoree 








x td,. galling: Agricultura! 


+ an energetic 
ere, AF and Supervise th; 


~ oo.. 
Saar and ‘Geteral 
MAN a 

Gen 7" ge Accountant and knowledge 
Coste essential oouy. A. %, full particulars as t, 
experience, . &e.. to Managing 
Direetor, &aMU ‘Eso’ and'CO., Ltd., Besbary 


‘ 
‘MART COMMERCIAL. _ ENGINEER (About 

‘ NEBDED AT ONCE for Selling Heavy » 

Machinery and Assisting ne nt; only capabk 
men with above experience need apply: must } 
first-class correspondent and well educated; Frey. 

apa Spanish on advantage.——Write fully, namin, 
salary, when disengaged, &c., to P2615, The Engine: 
Ottiee. P2615 « 








TPIHE Following POSITIONS are VACANT in Cc 
nection — the breaking down of ammunition 
France and England 
WORKS MANAGER (ENGINEER), used to « 
trolling large bodies of men; knowedge of Ammu; 
tion (Silling and Assembling) imperative. 
ENGINEER, wtsed to Eerction and Running 
— and Electric Plant and Internal Combust; 
Fo ines; initiative im the erection of plant und 
jeult cireumstances 
st Nirlte te “ ENGINEER,” 0.0. Tayler's. 30. Fleet 
street, London, E.C. 4, giving full particulars, ag: 
and salary required 3364 « 





PLHE SERVICES of a GENTLEMAN are REQUIRE) 
by a Firm of Contractors and Furnace Builde: 
to NEGOTIATE CONTRACTS for large Metallurgica! 
Plant, Rolling Mille, &¢.; candidate must posse. 
wide experience, “end have. ability to secure contract 

of this character.—Address in confidence, 3329, T). 
Engineer Office 332 29 «4 





YE WIDDOP ENGINE ©O., Ltd, of 
Invincible Works, Keighley, aakers of 
Semi-Diesel Crude Oi) Engines, are OPEN to 
ENGAGE a REPRESENTATIVE to travel the 
British Isles; he must be an expert on this 
type of engine. well educated and a sound busi- 
nheas man, with so connection amongst users 
Apply. stating age, experience and other 
qualifications and salary required, by lettef 
only P2628 A 





1*o TECHNICAL ASSISTANTS REQUIRED 
London firm of Chartered Patent Agents 
Drafting Specifications and dealing with British a: 
Foreign Amendments.—Give, in confidence, experietc: 
ace and salary required. by letter, to a ‘ 
Gibbs, Smith and Co.. 10, High Holborn, W« 

ORKING 


W Mine abruad; must be used to Millwright 
Work apd the Maintenance and Repair of Heavy, 
Mining Plant: knowledge of Electrical Work neces 
gary; previous Mining or Colliery Experience pr: 
ferred. Good opening with prospect of advancement 
for steady, capable man. Age 30 to 40 years. Salary 
approximately £500 per annum, with free quarters 
and passages. Must produce highest references. both 
as to work and character.—Write, stating age and 
full detaile of experiance, and enclosing gopies of 
testimonials and references, to PLANT, 

J. Vickers and Co., Ltd., 5, Nicholas-lane E.C.4 

$404 ‘4 


— = — 


AT 


7 A 





ENGINEER REQUIRED for 





wW: ONCE. an ELECTRICAT 
RAC al Hrs AN, accustomed to the Desigr 
of ‘ Generators an otors up to 750 HP 
Ae stating age, experience and salary required, to 
YCROFT Ltd., Sandycroft, near Chester 


TANTED, DRAUGHTSMEN, Live 
adapt themselves to putting on paper al 
Classes of Civil Engineering Works. together with a 
the necessary calculations, the Preparation of Bil ‘ 
Quantities and Specifications; men who . 
been trained and served an apprenticeship with an 
approved general engineering firm. and h 
sone through a period of improvement ‘with Co 
structional Engineers, during which they have gains 
kuowledge which fits them for taking up a job 
seeing it through from its conception.—Stat« 
particulars of training. experience. positions 
salary required and when at liberty, to Box 
Willings, 125, Strand, W.C. : 406 


xpe ecrustomed to Lay-out Work and 
chine Design; must be quick, accurate and have 
inftiative;: state age. salary required and give ful! 
particujars of experience. Ad . 3333, The Png 
neer Office 3333 A 


DS GHTSMAN (STRUCTURAL) REQUIRED I 
NCE. London district: capable of Designing 

¥etimating and ailing teel-framed Buildir 

Factories, &c.; must be competent. theoretical and 

practical man.—Address, stating salary required. ex 

perience, &c., 3433, The Engineer Office 3433 
RAUGHTSMEN WANTED AT ONC! 

I (a) Experienced in Power Plant Lay-out 

steam and gas. 

(b) Structural be SF for Factory 

Concrete, and Brickw 

(c) Conveying and Elevating Machinery and Bui 

ing for Cement Wor! 

Good salary for suitable men.— Address, stati 

experience, and salary required, 3429, The Engineer 

Office : 3 


Men, who can 


sve since 


RAUL GHTSMEN vg IRED for Fact near 


London ; with good technical training and she 








Purposes, ote 


inv A 





XPERIENCED MECHANICAL DRAUGHTSM AN, 
capable of Taking Own Measurements wit! 
supervision, REQUIRED.—Apply, stating exper 
ence, age and salary required, to ABRAM LYLE a1 
SONS. Ltd.. Sugar Refiners, Plaistow Whar!, 
Victoria Docks, E. 16. 43e 


OCOMOTIVE DRAUGHTSMAN 
Ls London Eneineers’ Office; must be 
familiar with Superheater Apparat 
8341, The Engineer Office $34 


A 


REQUIRED in 
reliable and 
Address, 

iA 


EQUIRED by Old-established E:nginecering Firm 
R to India. First-class STRUCTURAL DRAUGHTS- 

AN. Good salary and prospecta for suits able man.— 
Reply. fully stating age, experience, and ealary re- 
quired, and whether married or single. Z F. 2: 1, c/o 
Deacon's, Leadenhall-street, London, E.C. 3. 3246 4 





ENIOR DRAUGHTSMAN REQUIRED by Firm of 
S Reinforced Concrete Engineers and Contractors 

xpert knowledge of Reinforced Concrete Design 
eavential.— Address, stating experience end salary. 
$387, The Engineer Office. 387 A 





Ltd 


IONS are INVITED by tiie above 
Company fom rst-cinss DRAUGHTSMES. exp 
rienced i 


J tow BRITISH THOMSON-HOUSTON C 


the Design and Lay-out of E.H.T and L Ly 


tchgear.——-Write, stating age. BA” idnng 
Erwfichevar Wr to Chief Draughteman, me RW, 
B.T.H. CO., Ltd., Neasden-lane, Willesden, ¥ 


60_A 
v M i Firm of Engineers Mar 
Nps Mae fea or 
t ood organiser an 
Guctive moe Tn ot ood opportunity for the rigt 
—Address, 3421, The Engineer Office. 
proREMAX MOULDER DESIRES CHANGE 


lu 
ron, semi-steel, brass and a 
oy in ons ao modern methods of produc- 


tion; age 38. ee Radress, P2642, The Engines’ — 
SER 


For continuation of Situations 
Open Adverts. see page iii, 





Wz ED, 


Expe- 








Section, Block “Q," Earl's Court Exhibition, &,W. 5. e 
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The Future of the Railways. 


AppREssING the Association of British 
Chambers of Commerce on November 16th, Sir Eric 
Geddes said that whilst the scheme outlined in White 
Paper Cmd. 787 had been criticised, no representative 
body had put forward any concrete alternative pro- 
posal. This plea no longer holds, as the Minister has 
now had the views of the Federation of British Indus- 
tries, the Federation of Iron and Steel Manufacturers, 
and of the Transport Committee of the London 
Chamber of Commerce, and from not one of those 
bodies do his proposals receive much support. The 
Railway Companies’ Association has also replied in 
the form of a letter which is dated December 8th and 
signed by Viscount Churchill, the chairman. The 
Association presents objections to every suggestion, 
except that which refers to grouping the railways 
even there it thinks that five groups would be better 
than the proposed six—-and that which prescribes 
that railways, when seeking for increases in rates, 
shall furnish information relating to the amounts in 
their depreciation and renewal funds. The Associa- 
tion, moreover, objects to any compulsion in the mat- 
ter of grouping or in the amalgamation of capital. A 
gratifying feature of the Association’s statement is 
the recognition that “competition must take place 
in respect of all traffics for which alternative routes 
exist, either wholly or partially, by the lines of two 
or more groups.”” It is observed that there will be 
many difficulties in the way of adjusting all the details 
necessary for grouping, and it is suggested, therefore, 
that the appointed day for it to come into operation 
should be January Ist, 1924, and, as the rates and 
charges in force when the control expires on August 
15th next can only be charged for eighteen months 
thereafter, i.c., up to February, 1923, that the 1913 
net receipts continue to be guaranteed up to the end 
of 1923. The Minister's proposals that ‘* the workers— 
beth official and manual workers—should have some 
voice in the management,’ and that the Central 
Wages Board and the National Wages Board should 
be established permanently are vehemently opposed. 
The restoration of the conciliation boards in lieu of 
the wages boards is suggested. 


A State Merchant Fleet. 


Havinc abandoned the idea of continuing 
to run the extensive merchant shipping, of which the 
State became owner during the hostilities, together 
with the German ships subsequently surrendered, the 
French Government decided to sell about 900,000 tons 
of shipping, exclusive of the colliers which are to 
remain for the time being under the control of the 
State. The failure of the Government to dispose of 
the ships at a time when prices were high has naturally 
evoked a good deal of criticism, and in the report he 
has just presented to the Chamber of Deputies, M. 
Bignon, Under-Secretary of State, suggests that the 
total liquidation of the fleet must be further delayed 
since there would be too great a risk of depreciating 
its value by putting up all the ships for sale within a 
short period. Except for the ships built of wood and 
the Leparmentier type of vessels, the sales will be 
limited to French buyers, preferably to those who will 
run the ships between France and the colonies. The 
most striking feature of the report presénted by M. 
Bignon is the condemnation of State management. 
The State, he says, is not organised to work at a profit, 
and he affirms that, judging from past experience, 
“it is impossible for the State to obtain results from 
the exploitation of tonnage anything like so good as 
those obtained by private enterprise.” What is said 
of shipping can be applied to most other com- 
mercial and industrial ventures in which the State 


has interested itself since the war. The financial 





results are so disastrous that the State management of 
industrial enterprises is now utterly discredited. It 
is, moreover, remarked that State management almost 
invariably produces a laxity amongst the employed. 
There have been several instances of strikes and dis- 
turbances amongst sailors, one State-owned ship being 
held up at the present moment at Marseilles because 
the men claim the right to be put ashore at any port 
they please in the event of the ship being sent else- 
where after its arrival at the appointed destination. 


Labour Questions. 

Many subjects of interest to labour and 
capital were under discussion during the month. 
Conferences of the Engineering Employers’ Federa- 
tion and the Amalgamated Engineering Union 
resulted in an agreement being reached on some 
points. The most important matter settled is con- 
nected with wages and conditions for night shifts 
in engineering workshops and shipyards. The agree- 
ment is on a national basis, and affects nearly half 
a million workers. Meetings of port employers and 
representatives of the dockers were also held during 
the month. At them the main questions discussed 
were minimum wages and the maintenance scheme 
on the lines laid down in the Shaw report. The out- 
come is a decision to set up a National Joint Council 
to deal with the details of these difficult subjects. 
Lord Devonport has been elected chairman of the 
port employers’ side, and, of course, Mr. Ernest Bevin 
presides over the employees’ section. But the out- 
standing feature of the month in connection with 
labour problems was the laying before the Cabinet 
by Sir Allan Smith of a scheme for dealing with the 
growing menace of unemployment. Sir Allan, who is 
chairman of the Managing Committee of the Engi- 
neering Employers’ Federation, suggests that the 
Government should stand aside and leave a per- 
manent remedy for the evils which follow in the train 
of unemployment to be f-und by the trade unions and 
employers. It is believed that the only sound method 
is to make the cost of the maintenance of the unem- 
ployed a charge upon industry on.# national, district, 
or other basis. The nucleus of a definite plan has been 
submitted for the consideration of the Cabinet. As 
in any event the scheme, if approved, could not come 
into operation for some months, temporary measures 
for dealing with the unemployment crisis will still 
have to be put in foree by the Government. There 
are, however, great hopes that something definite 
will be done to deal with the unemployment problem 
on sound lines. 


Railway Rates. 


AFTER sitting in public for forty days and 
hearing sixty-six witnesses, the Railway Rates 
Advisory Committee concluded its inquiry as to a 
general revision of rates and charges on the 8th of 
the month, and, with commendable promptitude, 
published its report on the 30th as White Paper Cmd. 
1098. The recommendations contained therein are, 
generally, in favour of the trader. The main con- 
cessions to the companies are two in number :— 
(1) The maximum tolls laid down in the various Acts 
are to be abolished, and the actual rates and tolls 
are to be fixed by a new tribunal to be set up, and (2) 
the tribunal is to fix in the first instance the standard 
rates so as to provide that each of the railway com- 
panies or groups of companies shall, with good manage- 
ment, be enabled, by charging such rates, to earn 
sufficient revenue to pay all their costs, charges, and 
expenses, and to receiye a fair rate of profit. The 
Act that will be the necessary corollary to the present 
Ministry of Transport Act should indicate what, in 
the present circumstances, is to be deemed a fair 
rate of profit. Traders are to benefit by their having 
to pay for terminals only when station accommoda- 
tion and services are given ; by a continuous mileage 





c ze being made when the route is over two or 
more systems; and by the standardisation of the 
cumulative principle of a descending scale of rates 
as the distances increase—the scale of distances, both 
for England and Scotland, to be for (1) the first ten 
miles, (2) the next ten miles, (3) the next thirty miles, 
(4) the next fifty miles, and (5) the remainder of the 
distance. The classification is to be enlarged so as 
to reduce the number of exceptional rates, but snch 
rates are to be allowed, provided that they are re- 
ported to the Ministry of Transport, which shall, if 
thought fit, refer them to the new tribunal for 
approval or disapproval. No exceptional rate is to be 
allowed that is not less than 10 per cent. below the 
standard rate, and no exceptional rate more than 40 
per cent. below is to be put into operation without 
the express sanction of the new tribunal. 


The German Effort. 


Tue fear that Germany would take advan- 
tage of the special facilities she possesses for cheap 
manufacture to resume her old dumping tactics has 
not been completely justified, because the country 
has quite enough to do to execute foreign orders 
without resorting to the practice of off-loading super- 
fluous goods on to foreign markets at low prices with 
the aid of export bounties, even if that were not 
prohibited by the terms of the Peace Treaty. At the 
present moment Germany is in the anomalous position 
of being the only country that is not suffering acutely 
from industrial depression and unemployment. 
Although our late enemies are not particularly 
desirous of letting the outside world know what is 
going on within, it is certain that in many branches 
of the engineering industries work is being carried 
on with extraordinary activity. The impression of 
those who have recently returned from Germany is 
that there exists a grim determination to fight disaster 
by hard work. The future of the country lies in an 
active industrial development, and, despite the revo- 
lutionary movement, the working classes remain 
sufficiently disciplined to co-operate with employers, 
who are doing their best to lay the basis of a future 
prosperity. Manufacturers are satisfied with small 
profits when they are assured that their charges will 
not be increased by strikes or other troubles or by 
repeated demands for higher wages. As the. labour 
conditions have undergone little change, the cost of 
raw material is very much less than it is in other 
countries, and it is affirmed by those who have visited 
the manufacturing centres that the usual wage, 
although high when expressed in marks, does not 
represent much more than five shillings a day. The 
lower cost of manufacture has, therefore, enabled 
German firms to secure a considerable volume of 
foreign orders, quite a large proportion of them being, 
it is stated, on account of Britain. The depreciated 
mark is, of course, a factor in this cheap production, 
but much more important is the close co-operation 
of employers and men and their laudable resolve to 
sacrifice temporary personal advantage to the nation’s 
well-being. At every turn the trade unions in allied 
countries have been making the task of their erst- 
while enemies more and more easy, naturally to their 
own detriment. 


E fi rs Cl I 

Tue success achieved by the Manchester 
Engineers’ Club has inspired other cities with the 
desire to possess similar institutions, and during the 
month proposals for the establishment of engineers’ 
clubs in London and in Birmingham were freely 
discussed. That it will be possible to found a club of 
this character in the Metropolis is considered doubtful. 
London differs from the great provincial centres in 
consisting rather of a contiguous series of boroughs 
the affairs of which are self-contained, than of a city 
possessing the character, for example, of Birmingham. 
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There are, moreover, many good clubs in London 
and, Mr. Wordingham has stated, unless an 
engineers’ club could compete on its merits as regards 
comfort, cuisine, amenities and convenience with the 
first-rate West End clubs it would have but a poor 
chance of success. There are grave doubts if such a 
club would be adequately supported, and attempts 
hitherto made, as, for example, the Whitehall Ciub, 
are not very encouraging. At Birmingham, on the 
other hand, the Engineers’ Club is practically in 
existence, although it has been announced that it 
would not be definitely constituted unless at least 
500 members could be secured. Premises have been 
taken in a central part of the city and officers pro- 
Sir Hallewell Rogers is to be the 
first president, and among those who have agreed 


as 


visionally elected. 


to be nominated as vice-presidents are Sir Gilbert 
Claughton, Mr. Hugo Hirst, Mr. R. A. Chattock, Mr. 
F. G. Dixon, and Mr. J. H. Lloyd. <A club of this 
character was required in Birmingham, and _ it 
ought to attract a large membership and be a common 
meeting ground for engineers engaged in the varied 
industries of the Birmingham and South Staffordshire 
area. 


Report of Committee on Tidal Power. 


FoLLowtnc the publication by the Ministry 
of Transport of the broad features of its Severn hydro- 
electric scheme, the Board of Trade Water Power 
Resources Committee issued a third interim report 
upon the general question of the utilisation of water 
This document deals only with the possi- 
bility of utilising the tides for power purposes, and 
it devotes special attention to the Severn, for which 
several schemes have been put forward during recent 
The opinion is expressed that while it is not 
possible for the Committee, on the information avail- 
able, to recommend utilisation of the tidal power of 
that river as a feasible commercial proposition, such a 
project cannot be dismissed as impracticable... The 
report also reminds us that various schemes have been 
propounded for obtaining a continuous supply of 
energy by the co-ordinated operation of several tidal 
reservoirs formed by a number of barrages as well as 
to generate power at two different sites—the Severn 
and the Dee are examples—between the tidal cycles 
of which there is a difference of phase. The Committee 
recommends that before any decision is made on the 
subject of tidal power schemes the Board of Trade, in 
consultation with the Ministry of Transport, should 
appoint a special technical commission of inquiry. 
On the general subject it is pointed out that the value 
of tidal movement to this country is dependent on the 
price at which the energy can be made available. 
That isan aspect of the question which is sometimes 
overlooked. The report defines some of the engi- 
neering problems which would need to be solved in 
converting intermittent and variable tidal power into 
a constant source of supply. 


pt wer. 


years. 


International Trade. 


THE industrial situation in France, as well 
in most other countries, is so involved in the 
finaneial troubles that there would appear to be no 
way out of the difficulty except by formulating a 
policy which is the most likely to meet, conditions of 
an entirely novel character. The situation was 
thoroughly investigated some months ago at the 
international congress in Brussels when economists, 
financiers and commercial men of the highest standing 
rejected all the more or less ingenious proposals for 
ensuring an equilibrium amongst countries labouring 
under the disability of a variable rate of exchange, 
and suggested that the only solution appeared to be a 
return to trade freedom. Belgium is strongly agitating 
for free trade, and is meeting with considerable oppo- 
sition from France, where, nevertheless, all kinds of 
partial have tried with no better 
success than to leave the exchange rate at very near 
the record figure. The French attitude towards 
offering facilities for foreign trade would be less liberal 
than it is at present if it were not for the pronounced 
free trade opinions of the Minister of Commerce, who 
had, nevertheless, to give way to the general feeling 
of the Chamber of Deputies during the recent debate 
upon the industrial situation, when it was argued that 
French industries could not dispense with protection, 
and that the import duties would have to be raised 
by increasing the coefficients to compensate for the 
growing depreciation of money values. This trend 
towards further protection ‘seems to preclude all hope 
of France following the recommendation of the 
Brussels conference unless something is done to relieve 
the monetary stringency by bringing about an 
equilibrium in the exchange rate. The former 
Minister of Reconstruction, M. Loucheur, insists that 
the only remedy lies in Britain and the United States 
consenting to the issue of French loans which would 
umproye the rate of exchange. in which case there 
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would not be the same necessity to prohibit certain 
exports or to increase the duties on foreign goods 
entering the country ; but loans are, after all, only a 
temporary expedient, and it cannot be said that any 
of the loans so far have done anything to mitigate 
the crisis. 


Report of the Nile Projects Commission. 


In January of last year the Egyptian 
Government appointed a Commission to examine and 
report upon (a) the physical data on which the project 
for the futher regulation of the Nile had been prepared 
by the Ministry of Public Works ; (6) the proposed 
allocation of water between Egypt and the Sudan; 
and (ec) the apportionment of costs. The Commission 
originally consisted of three members :—Mr. Frederick 
St. John Gebbie, C.I.E., who was nominated by the 
Indian Government ; Dr. G. C. Simpson, nominated 
by the University of Cambridge ; and Mr. H. T. Cory, 
of the United States Meteorological Office, and 
nominated by the Government of that country. 
Subsequently, in view of the fact that certain inquiries 
would necessitate the hearing of evidence on oath, 
Mr. G. Arthur W. Booth, Judge of Mixed Courts, 
Egypt, was added to the number. The Report of the 
Commission was published at the end of the month. 
It isalengthy document and we do not propose to 
deal with it in detai]. It may be said, however, that 
it is largely concerned with a dscussion of certain 
criticisms of the Nile control project, which really 
amounted to personal charges brought by Sir William 
Willcocks and Colonel Kennedy against Sir Murdoch 
MacDonald. The charges included those of the 
falsification or intentional suppression of records and 
the fraudulent manipulation of data and gauges in 
connection with the fiow of water in the river Nile. 
The investigations of the Commission were evidently 
conducted with great care and the utmost impartiality, 
and they necessitated an extended journey on the 
Nile and certain of In interim 
report, which was issued at the end of last June, the 
Commission stated that after careful consideration of 
all the evidence it was of opinion that there was no 
foundation whatever for the charges made against 
Sir Murdoch MacDonald or for doubting his good 
faith. The Report recently issued confirms and 
strengthens that statement and gives the reasons 
which the Commissioners, who were unanimous in their 
findings in connection with this portion of their 
inquiry, had for arriving at their In 
addition the Commissioners report favourably on the 
various proposals for obtaining a better control of the 
Nile which had been brought forward by the Ministry 
of Public Works. They agree that the White Nile 
Dam, the Gezira irrigation scheme, the Blue Nile 
(Sennar) Dam. and the Nag Hamadi Barrage are not 
only allofthem feasible engineering proposals, which 
would be of benefit to both Egypt and the Sudan, but 
that they present the only practical solution of the prob 
lems confronting those countries, and that they should 
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be carried out forthwith. 


Engineers as Railway General Managers. 


Tue first railway managers were engineers, 
but as the railways gradually became commercial 
institutions men accustomed to secure and han- 
dle traffic were considered to be more suitable 
for administrative heads, and the engineering aspects 
of the concern were left to the chief engineer and 
locomotive superintendent. The latter officers con- 
tinued to enjoy the confidence of the directors; in 
fact, it is only within the present generation that the 
chief engineer has not ranked higher than the general 
manager. Attention was drawn to this matter 
by the appointment on the 10th of the month, by 
the directors of the London and North-Western 
Railway. of Mr. Arthur Watson, the general manager 
of the Lancashire and Yorkshire Railway, to be the 
general manager of their system also, in succession 
to Sir Thomas Williams. Mr. Watson is a railway 
engineer, and was a resident engineer for new works— 
the fine station at Bolton was in his charge—and the 
company’s assistant engineer before he was made 
the Superintendent of the Line to the Lancashire and 
Yorkshire Railway in 1911. When war broke out, 
Sir John Aspinall, the then general manager, was a 
prisoner in Germany, and Mr. Watson acted for him 
on the Railway Executive Committee, where his 
services were found so valuable that when Sir John 
returned he was co-opted a member. His appoint- 
ment, at the early age of forty-seven, to the charge 
of the London and North-Western, is, therefore, a 
compliment to the profession. In this connection it 
may be added that, in addition,to the two lines named 
above, engineers act as general managers on the 
Great Eastern, South-Eastern and Chatham, North 
Staffordshire, Barry, Caledonian, and on two of the 
railways that have their headquarters in Cork. 









Iron, Steel, Coal and Engineering 
Trades in 1920, 


No. 1. 


Nor for years to come will the experience of 1920 
be forgotten by members of the iron, steel, coal and 
engineering industries. The opening was bright and 
full of promise, though it must ever be rermembered 
against us that as a nation we had not industrially 
taken advantage of all our opportunities to prepar 
not merely for the invasion of new oversea markets, 
but for our permanent occupation of them. Circum 
stances arising directly out of the war favoured us 
immensely at first, and perhaps, in the usual Britis) 
way, we imagined that these advantages could not 
pass from us until, at our leisure, we had equipped 
ourselves for the new conditions they involved. Then 
another temptation came in our way to which we 
succumbed even more easily than to the first. 

The world was trying to satisfy its first great 
post-war hunger for steel and the multitude of things 
made from it. Orders were pouring into this country 
from all parts of the earth. Only a comparatively, 
few wise ones in the army of manufacturers pushed 
on with preparations for a permanently expanded 
trade. The rest seemed content to live only for the 
good day they were enjoying. Foreign buyers becam« 
so importunate in their anxiety to get specifications 
accepted that the ordinarily prime questions of price 
and delivery were almost entirely disregarded. The 
workers were not blind to these things, and showed 
they were not by constant demands for higher wages 
and shorter hours. Like some of their employers, the 
experience made them blasé to the point of indifference. 
At one period firms were refusing more orders than 
they accepted, sometimes not even acknowledging 
inquiries and definite offers of while 
employees cared and about trifles 
as the rate of production, which consequently con- 
tinued on the decline. 


business, 


less less such 


When Competition was Resumed. 


High wages, greater cost of output per unit, rising 
prices of raw materials, a burdensome taxation 
these all contributed to the of 
and steel and its manufactures. In the meantime, 
encouraged by the tremendous benefit accruing to 
their export trade through the level of exchang: 
rates, and urged by the necessitous position they 
occupied, the iron and steel interests of Belgium and 
France laboured hard to recover lost trade and to 
gain new markets. Long before serious notice was 
taken by our country of the movement, oversea 
buyers observed it, with the result that before the 
year was six months old their eagerness to buy in 
the British market lessened. Instead of ignoring the 
questions of price and delivery, they began examining 
both and, when not satisfied, held off the market. 
Still values in this country rose, and still the short 
sighted policy of Labour made “firm” quotations 
and reasonably short deliveries impossible, until 
finally it became useless to hide the truth that the 
stream of business was being diverted from us to out 
friends on the Continent and in the United States, 
whilst Germany, too, and Japan were receiving some 


Increase cost iron 


portion of it. 

It became necessary for our manufacturers to look 
for orders and to compete keenly for them against 
foreign rivals, frequently with ill-success. To an 
increasingly substantial degree foreign steel, castings 
and plates came into the country, and our steel makers 
began to experience a difficulty in marketing thei 
full outputs, with the result that here and ther 
furnaces slipped quietly out of commission. Then 
came the inevitable weakening of British stec! 
quotations, slight at first, as if makers were reluctant 
to confess the necessity for such a movement ; bul 
in the fourth quarter values all round, iron and steel, 
raw, semi and manufactured, began to crumble, and 
were still crumbling when the Christmas holida) 
closed a year which made such a brilliant start and 
which ended in z:.thing short of a slump. 


The Break in Prices. 


The break in prices in this country appeared, for 
the moment, to do us very little good, because sv 
favourable was the situation for continental competi- 
tors that they were careful to keep several pounds 
below us. Thus, at the close of December, there was 
probably heavier buying of foreign steels than ever, 
and important engineering firms were having the 
utmost difficulty to secure contracts open to inte! 
national tenders. With this decline of activity in 
manufacturing and constructional steel works, indus- 
tries like high-speed steel making suffered rather 
severely, though not so greatly from that cause 
from another—the enormous quantities of twist 
drills, reamers, milling cutters, &c., thrown on the 
home market from the British Government's surplus 
stores. The same thing was happening in France and 
America, for which reason, plus the fact that both 
countries were in a position to supply themselves 
France's production of high-speed steel tools being 
very well spoken of—two important markets fo! 
British makers were virtually eliminated, only old 
contracts being worked off. The influence of this 
lost trade was reflected on the costly provision made 
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in the country for the manufacture of tungsten powder, 
the essential alloy of high-speed steel of the standard 
type. One new factory was closed down entirely, and 
others are only ekeing out a bare living. In fact, 
right through the list of alloys, ferro and otherwise, 
the end of the year found values in full retreat. 


The Attitude of Labour. 


In face of all these difficulties it cannot be said 
that Labour has extended much sympathy to Capital 
in the fight the latter engaged in on behalf of both, 
because it is umpossible to separate the interests of 
the two. Not only in the early days of general afflu- 
ence and indifterence as to the future, but in the later 
months of the year our industrial and commercial 
progress were punctuated by disputes and strikes 
and lock-outs of a more or less serious character. 
The idea of pulling together to raise the rate of 
output and so cheapen the cost of production never 
seemed to enter into the minds of the rank and file. 
Some of the Labour leaders certainly have shown 
statesmanlike qualities in the acute stages of indus- 
trial disagreements, but too often such intervention, 
acceptable as it undoubtedly was, came only after the 
creation of a situation for which the leaders them- 
selves had been chiefly responsible. Sometimes they 
could hold their comrades back, sometimes they could 
not. It was not until the year was a week or two old 
that the moulders made up their minds to resume 
work—-on terms they could have had without an 
hour’s strike. After that there were spasmodic 
strikes in various colliery dstricts, generally some- 
where in Wales, where the miners seem to have their 
own peculiar views of the need of precipitating such 
events periodically. Once it was the brass workers 
in the Birmingham district who were aggrieved, then 
the electrical workers engineered trouble which lasted 
many weeks and was widespread, though not nearly 
as much so as the men had intended. Many other 
burdens of the kind were piled on the broad shoulders 
of patient industry by those who should have been 
its consistent protectors, 

But the bitterest blow of all was the national coal 
strike in the autumn. It was that, indeed, which 
completed the disaster of our ruined trade prospects. 
At one time, could they have done it, the hot-heads 
in the miners’ ranks would have put into operation 
the powerful machinery of the Triple Alliance of 
Labour. More than once the country seemed on the 
very verge of that catastrophe. The outcome of such 
a development might have meant anything—even 
revolution. But at heart the majority of Labour is 
sound, and in mind sane. So the danger passed, 
though the firmness of the Government at the critical 
moment must not be forgotten. One false step might 
have plunged us into the position the Bolshevik 
elements were hungering and thirsting for. That 
step was not taken, and unless a stupendous change 
takes place in the opinions and desires of the bulk 
of the nation, it never will be taken. 


Rolling Stock Construction Boom. 


But the closing months of the year were not all 
gloom. There was a temporary collapse in the auto- 
mobile industry, the shipyards had lost much of their 
activity, and engineering works were not fulfilling the 
strong hopes of twelve months ago. Nevertheless, 
there are many bright spots still remaining to us, 
one of which undoubtedly is the wonderful develop- 
ments made in the matter of rolling stock construc- 
tion. New and important works have come into 
existence—at Nottingham and Lincoln, for example 

-and brilliant combinations of well-found businesses 
have been brought about. Those of Vickers’ group 
and the Metropolitan Carriage, Wagon and Finance 
Company’s group, Cammells and the Midland Railway 
Carriage and Wagon Company, John Brown and Co. 
and Cravens’ Railway Carriage and Wagon Com- 
pany are all proving more than justified, and there is no 
doubt the experience of the Leeds Forge, Limited, 
which during the year acquired the Bristol Wagon 
and Carriage Company and the Newlay Wheel Com- 
pany, near Leeds, is equally happy. In a smaller 
way, Hadfields, who took up a quarter of a million 
in the Harper-Bean merger, adopted a similar policy, 
for when in the spring Baker’s, the Rotherham 
firm of railway steel manufacturers, was made into a 
limited liability company, with a capital of half a 
million, Hadfields acquired an interest in the concern. 
Then, of course, there is Armstrongs’ new depart- 
rent for locomotive construction, and the fact that 
other large firms, which in former days paid con- 
siderable attention to the production of war material 
of one kind and another are moving in the same 
direction, viz., expansion in railway and other trans- 
port construction, in order to make up for the loss of 
pre-war work for the Army and Navy. 

Tn 1920 very many thousands of passenger coaches 
and goods wagons were ordered for the home railways, 
as well as for railways in the Colonies and foreign 
countries, beside large numbers of locomotives, and 
it is gratifying to remember that some of the con- 
tracts were won by British firms in international com- 
petition of a remarkably keen character. One of ¢he 
biggest contracts of the kind coming to this country 
from abroad was announced just before Christmas, 
the firms concerned being Cravens, of Sheftield—with 
its two associated companies, John Browns and 


Manchester. Chiefly, the work, a portion of which is 
to be done by French firms, will consist of repairs to 
locomotives and passenger and goods rolling stoek 
of the Rumanian State Railways, but a large quantity 
of new work is also required, the total number of 
vehicles running into several tens of thousands. This 
was particularly good news, because a few months 
earlier Rumania was reported to have offered in this 
country a contract for 1000 locomotives, but that 
not meeting with a satisfactory response, she placed 
half in America and half in Czecko-Slevakia. That 
may or may not have been true, but the story of the 
latest contract is official ! 


Hopes of a Trade Revival. 


The ranks of the army of the workless are swelling 
daily, and to many the advent of Christmas was the 
coming of a period of emphasised distress. But 
ground for hope is by no means sought in vain. There 
are indications of better things at no distant date. 
Faith in the almost immediate future is enabling many 
firms to push on with important extensions and new 
buildings, whilst a nice bit of quiet buying of special 
steels was reported as the year closed. Amongst 
steel men and engineers there are those who definitely 
are looking to a trade revival before the end of the 
first quarter of the New Year. May they prove to be 
no false prophets ! 


THE MIDLANDS, 


One of the interesting features with which the 
industrial year opened in the Midlands was the 
announcement in January that a glass-making 
combine had been formed for the mass production of 
the cheaper kinds of table and similar flint glass goods 
by machinery, the scheme including the erection of 
furnaces at Stourbridge, Dudley, Wordesley, Great 
Bridge and Tipton. Before the war this trade was 
almost exclusively held by Germany and Austria, 
In the same month shareholders in the Metropolitan 
Carriage, Wagon and Finance Company, of Bir- 
mingham, honoured Mr. F. Dudley Docker, C.B., 
chairman of that company, by presenting him with 
an illuminated address on vellum, bearing over 1000 
signatures, and also with a purse of money for the 
creation of a scholarship at the Birmingham Univer- 
sity bearing Mr. Docker’s name, to be competed for 
by the employees of the Metropolitan Wagon Com- 
pany in subjects to be selected by Mr. Docker. The 
company is now controlled by Vickers, and, un- 
fortunately, the condition of his health has since 
compelled Mr. Docker to relinquish business and take 
a complete rest ; but it was under his guidance that 
the amalgamation with the Metropolitan of the 
Ashbury Company, Brown, Marshalls, the Lancaster 
Company, the Oldbury Company, and the Patent 
Shaft and Axletree Company was carried through, 
and Mr. Docker was, of course, first chairman of the 
Federation of British Industries. 

In view of what occurred later in the year, it might 
be well to remember the stringency in supplies of 
steel in January. The scarcity, in fact, was so serious 
for a number of re-rolling mills that for some little 
while they had been operating half time only. Iron 
prices, too, were rising rapidly just then. In the 
following month Black Country ironworks were so 
full of work that new business in most cases could not 
be accepted and foreign competition was non-existent, 
Bar iron makers were quoting at high premiums on 
the basis price in order to discourage buying. People 
who had been holding off the market a short time 
before in the half hope of more advantageous con- 
ditions, flooded makers with orders, and the books 
of bar and strip mills were filled up for months ahead. 


A Steel Famine. 


The recovery of potash from blast-furnace gases 
received much attention in the Midlands in February, 
Mr. Kenneth Chance, of Chance and Hunt, Limited, 
Oldbury, being prominent among a number of 
chemical investigators and in deducing by experi- 
ments the efficacy of salt in promoting volatilisation. 
The potential output from the blast-furnaces of 
England and Wales was put at 80,000 tons of potash 
per annum, or about double the pre-war consumption 
of this country. The experiments, which had been 
carried on in North Lincolnshire and elsewhere also, 
revealed one of the economies to which attention had 
been forced by the circumstances of the war. Quite 
a different kind of experiment, though like the pre- 
vious one heading for economy, was that announced 
early in February by W. Somers and Co., of Haywood 
Forge, Halesowen, one of the most. enterprising 
scientific steel firms on the Worcestershire side. The 
directors had evolved a profit-sharing scheme for 
their employees and hoped to put it into operation if 
the requirements of the Chancellor of the Exchequer 
did not prove too great. The scheme, in brief, repre- 
sented an advance to the men of from 15 to 20 per 
cent. on their wages. 

As the month proceeded the steel scarcity developed 
into something approaching a famine. So much so 
that, according to one report, a large buying merchant 
who tried to place an order for 1000 tons of billets 
received a blunt refusal from thirty-eight out of forty 
to whom he applied, and in the end only succeeded 
in securing 100 tons at £21 a ton—a very cheap rate 


rose. Meanwhile manufacturers were suffering 
severely from a shortage of wagons, a fact which pro- 
voked Sir Eric Geddes to declare that orders for 
28,000 new wagons were then in hand—17,000 in 
railway-owned shops and 11,000 in privately owned 
rolling stock works. Toward the close of the month 
Belgium was in the British market as a buyer of iron- 
works mill furniture, but there were scant hopes for 
her, as the home iron and stee] mills were at that time 
strongly urging deliveries of rolls and machinery and 
many important developments were hung up for that 
very reason. The steel shortage became more empha- 
sised, too, and makers were fairly bombarded with 
offers, many of them exceedingly tempting as to price, 
which had become quite a secondary consideration if 
only delivery could be secured. Sheet bars were in 
such urgent request that some of the billet makers 
switched over on to that class of material. 


Markets in Confusion. 

An interesting point in the records of the early 
months of the year was that Averys supplied to the 
Dutch Government a machine for testing chains and 
cables up to a stress of over 50 tons, It is worked 
by hydraulic pressure derived from a Hele-Shaw 
motor-driven pump, thus making the whole con- 
trivance self-contained. Spain bought several test- 
ing machines for use in her naval shipyards, and others 
were sent from Birmingham to the London University 
and the National Physical Laboratory at Teddington. 

No sooner had March arrived than the steel market 
of the West Midlands was thrown into confusion and 
eventually came to a standstill through a strike in 
South Wales. America offered billets and a few 
thousand tons were bought, but the price was pro- 
hibitive—£31 a ton or more. One of the features of 
the month was the number of blast-furnaces out of 
commission, though at least four new furnaces were 
in course of construction. In April, France wes a 
buyer of all kinds of steel for reconstruction work—at 
least, she wanted to buy—and America was increasing 
her sales to the Birmingham district of billets, steel 
bars, wire rods, &c., for delivery six months later. 

In marked contrast with the prevailing state of 

things to-day, Coventry motor builders were seeking 
the assistance of the Board of Trade, for the supply of 
steel plates for chassis frames only satisfied their 
urgent needs to the extent of 50 per cent. These plates 
came from Scotiand, where it happened that the 
operatives had developed a preference for the heavier 
ship and boiler plate production, and there was talk 
of rationing the supplies between the shipyards and 
the motor car builders, though in some quarters it 
was believed that the necessary material could be 
obtained from America or the Continent. The offer 
of a premium to the workers in Scotland for the pro- 
duction of chassis plates was also suggested. 
Just when the Birmingham brass trade was expe- 
riencing a very notable expansion in exports, particu- 
larly to Australia, the men did the usual trick—struck 
for higher wages. Of course, they obtained most of 
their demands, and May saw a resumption of work. 
In passing it might be mentioned that the National 
Gun Factory at Branstone, Burton-on-Trent, was sold 
by the Government to—above all people—a well- 
known firm of jam makers, instead of to a motor engi- 
neering company, as at first expected. The factory 
cost more than a million and American machinery 
worth half that amount was never even unpacked. 


The Warning. 


With June came the first suggestion that iron prices 
were “riding for a fall,” and on the Birmingham 
market the question was raised as to whether, changing 
the metaphor, the turn of the tide was not at hand. 
Already there had been a breakin tin. In that month 
a considerable amount of interest was displayed in 
the announcement that the Guest-Keen firm, in con- 
junction with Jagy Fréres, of Paris, had acquired 
control of the two largest screw works in Austria 
those of Brevillier and Co. and A. Urban and Sons, 
the figure being about £150,000. The Brevillier con- 
cern was admitted into the International Serew 
Syndicate and given a monopoly of the markets of 
Eastern Europe. In spite of the fears mentioned 
above, iron prices continued on the upward trend, 
but the spirit of caution was becoming more pro- 
nounced. 

Before the turn of the second quarter France was 
offering excellent quality high-speed steel to Birming- 
ham consumers at 2s. 11d. per pound, compared with 
the Sheffield price of 3s. 2d., though at that time the 
Sheffield :~akers were not very perturbed, as the slump 
in their business did not arrive until about the 
beginning of the fourth quarter. By July Belgium 
and America were very persistently offering steel 
bars and billets and rolled iron, and gained a good deal 
of ground in the market because British supplies 
continued restricted, though the feeling was becoming 
pretty general that the autumn would see cheaper 
material all round. 

It was in July that Guest-Keens acquired the busi- 
ness of Bayliss, Jones and Bayliss, the engineers of 
Wolverhampton. Before the month closed there 
were murmurs in the Midlands of unemployment 
developing, particularly in trades dependent on motor 
car and cycle construction. In August the Bilston 
steel firm of Alfred Hickman and the Birmingham 
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Stewarts and Lloyds, decided on an amalgamation, 
giving the latter the controlling interest. Demand for 
mill and forge machinery continued through Septem- 
ber, but by the end of that month the slump in the 
motor engineering industry was being severely felt 
in the Coventry district, where nearly 4000 were then 
unemployed. There was serious talk at the Birming- 
ham quarterly meeting of a tightness of money, and 
the labour position was made very difficult by the 
national coal strike, large numbers of workers being 
thrown out of employment. 

Prices Tumbling Down. 

One of the redeeming features of a steadily dete- 
riorating situation was the fact that during October 
John Bagnall and Sons, Limited, of Wednesbury, one 
of the Staffordshire marked bar iron firms, completed 
the laying down of a fine new ironworks, with twenty 
coal-fired puddling furnaces of modern design. The 
plant includes gas-fired ball furnaces, mechanical 
stokers, elevators and conveyors, and a battery of 
three double-action hammers, each of 8 tons. By 
December the operation of deflation at home and 
competition from Belgium, France, and America had 
had such a combined effect on raw material markets 
that steel prices were literally tumbling down, 
followed at some distance by those of iron. Through 
conditions with which everyone is now familiar trade 
had tailed off and the year drew to its close in indus- 
trial gloom. 


LANCASHIRE AND THE NORTH WEST. 


The beginning of the year saw the launch at the 
Broadheath machine tool works of George Richards 
and Co., Limited, of a very interesting profit-sharing 
scheme. After making provision for a deduction by 
the firm of 7} per cent. on the valuation of the firm’s 
business as a going concern, the scheme gave the 
whole of the staff and workpeople the privilege of 
sharing equally with the firm in the net profits of the 
undertaking, excepting those from investments outside 
the business. Should the employees wish to invest 
money in the undertaking in the form of preference 
shares they were to be encouraged to do so, the 
interest rate to be the same for them as for the pro- 
prietors—7} per cent. The directors’ confidence 
was that by this means both output and wages would 
be increased, the latter to the extent of 50 or 60 per 
cent. In January, too, the announcement was made 
that the large aircraft factory at Heaton Chapel, 
near Manchester, built during the war by the Ministry 
of Munitions and operated by Crossley Motors, 
Limited, was to be converted into a motor car factory, 
operated on American mass production methods by 
the Anglo-American combination of Willys-Overland- 
Crossley. The idea was that all the parts should be 
imported from the United States and assembled at 
Heaton Chapel on the dovetail moving platform 
system; but it was understood that this arrange- 
ment would not affect the firm of Crossley Motors, 
Limited, the works of which are at Everton. 

At or about that time the well-known business of 
Tweedales and Smalley, Limited, Castleton, near 
Rochdale, was sold to a syndicate of Rochdale 
capitalists. This business, which was heavily engaged 
on munitions during the war, was founded about 
twenty years ago by the Tweedales—two brothers— 
and Joseph Smalley, who were formerly employed 
at the Accrington engineering works of Howard and 
Bullough. The works cover about twelve acres, and 
in pre-war days gave employment to more than 2000 
workers in the manufacture of textile machinery. 

Toward the end of January the report from the 
north-west corner of Lancashire was that the ship- 
building and engineering trades were fairly active. 
Progress was being made in the fitting out of the oil 
tanker Narragansett, which was probably Vickers’ 
best completed ship in 1920, whilst the well-known 
cross-Channel steamers Maid of Orleans and Biarritz 
were being overhauled and reconditioned. Mention 
of the Narragansett brings to mind the report, which 
came to hand later in the year, that Vickers had 

to construct for Tankers, Limited, half a 
dozen 10,000-ton oil tank vessels each year for the 
next decade—not a bad order to be going on with. 
Other vessels which Vickers reconditioned in ths 
early part of the year were the oil transport Santa 
Margherita, which was re-named the Marmula, 
the Manxman— Isle of Man service—and an 
Australian liner. The same firm in October had in 
hand an order for two sets of machinery for Japanese 
submarines, and Thos. W. Ward, Limited, of Sheffield, 
were busy breaking up the old British battleship 
Illustrious, which the firm had bought out of the 
list of naval derelicts, alone with a whole fleet of de- 
mobilised warships. 


Work that Could Not be Done. 


Considerable attention was devoted in the Midlands 
section of this article to the manner in which great 
activity in the first half of the year gave place gradu- 
ally to something little better than a slump, so far 
as most industries were concerned. That condition 
of things was not, of course, confined to the Midlands. 
[t was universal. Speaking in February, at a meeting 
of the Millom and Askam Hematite Iron Company, 
the chairman, Mr. Mure Ritchie, said: “In my 
experience of industrial concerns, never has there 





been so much business offering, but the diffieulty is 
that we cannot get it done. There is a shortage of 
raw materials, coke and iron ore, and there is a 
great lack of transport. At Millom we have three 
furnaces in blast, but if supplies were as they should 
be and transport adequate we could easily sell the 
output of four, five or six furnaces.”” The expression 
of such views gives an excellent idea of the difficulties 
of the times—and they were fairly general. Never, 
probably, in the history of the country had the 
engineering industry been in such a flourishing con- 
dition ; everywhere order books were full to over- 
flowing. But while that was so, there were, even 
at that time, certain signs which made thinking men 
feel anxious. The thin end of the wedge of severe 
foreign competition was visible, and iron castings 
were already coming into the country at prices 
lower than could be quoted by iron founders —in the 
Manchester district at all events. 

Before February was out Chester was very per- 
turbed about a proposal to erect a steel works, cover- 
ing about fifty acres, in the residential portion of the 
city known as Curzon Park. But it interfered with a 
town-planning scheme in hand, so the members of 
the City Council were all against it. By the next 
month, however, the Chester Development Com- 
mittee had taken into consideration an electrical 
scheme for a large area of which Chester was to be 
the centre, and the city electrical engineer was in- 
structed to formulate a scheme with the object of 
providing information for those looking for industrial 
sites, especially regarding railways, waterway, drain- 
age, water supply, &c. Arising out of the reconstruc- 
tion in March of John Ormerod and Sons, Castleton, 
near Rochdale, the directors created a large block of 
““ employees’ shares,”” payment for which was to be 
made by means of a first instalment of 5s. in the 
pound and the balance at the rate of 6d. per share 
per month until paid for. The ordinary workman 
could apply for 100 shares, a charge hand for 200, a 
foreman for 300, and managers for 500 shares. In 
fact, one of the strong features of the year, in all 
industrial centres, was the increasing desire of 
employers to admit employees to a greater share 
of profits under certain conditions. 


Shipbuilding Orders Fall Off. 


The Mersey Docks and Harbour Board came to a 
decision in April to build a shed 700ft. long by 80ft. 
wide, provided with two sets of railway lines con- 
nected with the principal railways. This shed was 
intended for facilitating the handling of large ocean 
liners, which will be able to lie alongside while em- 
barking and disembarking passengers and luggage, 
as well as to load or discharge cargo. In May the 
United Steel Companies, Limited, re-started the 
Solway Ironworks, Cumberland, after they had stood 
idle for many months, and the extra output of iron 
was very welcome. Vickers booked an order in June 
to build for the London and North-Western Railway 
Company a cross-channel steamer for the Holyhead 
and Dublin service—310ft. long, with a speed of 16 
knots. A few years before the war two similar 
vessels for the same owners were built at Barrow— 
the Slieve Bloom and the Slieve Gallion—and gave 
great satisfaction. Another of Vickers’ activities 
on the North-West Coast is aireraft construction and 
in July the company sent up the R80, one of the 
giants of the air. This dirigible has a length of 530ft., 
70ft. beam, and a height of 85ft. She is fitted with 
four Wolseley-Maybach engines each of 530 horse- 
power, and under full power can reach a speed of 65 
miles per hour for 4000 miles, or 6500 miles at 50 miles 
per hour. Her hull is made of Vickers’ special 
alloy, duralumin. 

By October it was reported from Barrow that while 
the shipbulding trade was well employed, no new 
orders were on hand—a rather disturbing feature. A 
little later on the position grew worse, in common with 
industry generally, and at the naval construction 
works at Barrow many discharges were said to have 
taken . There was in October, however, as 
stated, plenty of work on old orders. Amongst other 
things, Vickers were overhauling the Fleetwood- 
Belfast steamer, the Duke of Connaught, and the 
Cunard liner Scythia, probably the firm’s best ship 
launched during the year, was being fitted out, whilst 
the Donaldson liner Cortona was receiving her engines. 
Cammells’ best completed ship of the year was the 
fine P.S.N.C. liner Oropesa, built at Birkenhead, 
where, just toward the close of the year, the firm 
launched the 21,000-ton Cunarder Samaria, the 
largest merchant vessel ever laid down on the Mersey. 


A Bitter Disappointment. 


One of the bitterest disappointments experienced 
by British engineering came at the close of October, 
when a steel works in the Manchester district accepted 
the tender of the Allegemeine Electricitéts Gesell- 
schaft for electrical machinery to the value of about 
£200,000, although several British electrical firms 
had tendered. The incident naturally created a con- 
siderable amount of comment, but it was of no use— 
the thing was done. Just when we wanted the work 
in this country it had gone to the workshops of our 
lateenemy. Three points were against us, it seemed : 
(1) Price, (2) delivery, (3) @ firm quotation. It was 
stated at the time that one of the British competing 





firms, being particularly keen on securing the business, 
was willing to modify the “ variable price clause,” 
which was inserted in all the British by giving 
a definite guarantee that any additional cost that 
might arise out of possible future increases of 

or higher cost of materials would not exceed £15,000, 
but that the federation of electrical firms vetoed the 
proposal. As things are, it looks as if an entire 
absence of the clause referred to would have been 
safe enough. 

One of the features of the year was the development 
which took place on the Trafford Park estate in the 
matter of the expansion of the Port of Manchester. The 
area of the estate was increased from 1183 acres to 
1221 acres by the purchase of thirty-eight acres of land 
at Barton, Eccles and Lostock. About sixty-eight 
acres have been appropriated for railways and roads, 
and seventy acres have been acquired by firms 
interested in the engineering, wire manufacturing, 
motor body building, concrete manufacturing, timber 
and other industries. New warehouses with a 
capacity of 3,300,000 cubic feet have been added 
to the plant of the Port of Manchester Warehouses, 
Limited, and accommodation is now provided for 
100,000 bales of cotton beside wool. 


NORTH OF ENGLAND. 


An acquisition by the Dorman-Long_interesis 
opened the year on the North-East Coast and em- 
phasised the great developments being made in that 
quarter. The Carlton Iron Company, whose property 
lies in County Durham, passed under the control of 
Dorman, Longs, whose main object in purchasing 
it was to secure an ample supply of coal, for amongst 
the possessions of the Carlton concern was the Mains- 
forth Colliery, near Ferryhill. There were also three 
blast-furnaces making ferro-manganese, and an up-to- 
date by-product plant included in the deal. Beside its 
rich properties in the Britannia Steelworks, Middles- 
brough, and the Warrenby Steelworks, near Redcar, 
Dorman, Longs have interests in the South and 
alliances with Bell Bros., Sir B. Samuelson and Sons, 
and the North-Eastern Steelworks. The Warrenby 
developments have been truly extraordinary. Another 
notable feature of January was the securing by Arm- 
strong, Whitworths, of Newcastle, from the Belgian 
Government, of a contract for the construction of no 
fewer than 200 locomotives of large size, involving, 
it was said, a sum of over five millions sterling. 
This business was gained in face of keen American 
competition. 

The shipbuilding and engineering position in March 
appeared to warrant the brightest hopes of a long run 
of prosperity. The “‘ boom” was spoken of as being 
unprecedented, all the firms on the North-East Coast 
being overwhelmed with work. The Palmer Ship- 
building and Iron Company, which, like Browns, 
Vickers, Cammells, Armstrongs and the others, 
make the steel for their ships, had, it was stated, 
sufficient work to keep all their shipyards and engi- 
neering departments fully occupied for two or three 
years, the approximate value of the orders in hand 
being more than £15,000,000. But later there were 
many cancellations all over the country. Have 
Palmers been immune? Certainly important im- 
provements and extensions have been carried out 
at the firm’s engine and boiler works at Hebburn and 
Jarrow. 

Big Teesside Schemes. 

In the spring, too, the scheme of the Teesside firm 
of Dorman, Long and Company, mentioned above, 
necessitated the directors asking the sanction of 
shareholders for an increase of the capital to £7,500,000 
by the creation of 3,000,000 new shares, the money 
being required to meet the cost of extensions in the 
interests of the powerful combination of which 
Dormans formed the centre, and which some people 
believe will develop into one of the strongest of the 
kind in the world. Near the Warrenby Works has 
grown up Dormanstown, the company’s garden city, 
a feature of which is the steel concrete houses that 
have attracted the favourable attention of many 
authorities throughout the country and have esta- 
blished a sort of standard pattern. Hopes were 
entertained in April of extensive industrial develop- 
ments on the banks of the Tees, negotiations being at 
that time in progress with the Tees Conservancy 
Commissioners for the acquisition of land for the 
building of new works, and a few weeks later definite 
information on the point was available. It appeared 
that a contract had been arranged whereby a syndi- 
cate comprising Brunner Mond and Explosive Trades, 
Limited, agreed to purchase the extensive site at 
Billingham-on-Tees, which the Government secured 
about two years previously, for the purpose of building 
a nitrogen factory. The proposal was to manufacture 
ammonia synthetically from the nitrogen of the air. 
The area of the site was between 500 and 600 acres, 
with a long river frontage for the discharging and 
loading of products, and the figure mentioned as 
necessary to finance the project was £5,000,000. That, 
however, was only regarded as a beginning. The 
Conservancy Commissioners got a Bill passed giving 
them extensive foreshore reclamation powers, running 
to nearly 2000 acres, the object being to secure the 
use of the land for the erection of shipbuilding yards, 
steelworks, blast-furnaces, rolling mills, &c. 

Reference to blast-furnaces reminds us that 
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among such developments completed at Dorman’s 
Redcar Works in the early summer‘was a blast- 
furnace embracing the mostfmodern improvements. 
The output capacity of the furnace, which is 
equipped with Cowper stoves and a high-power 
turbine blower, is estimated at about 1200 tons 
per week. The idea was to start it up on smelting 
Cleveland ironstone, and later to put it on to basic 
iron for use in the steel department. A second furnace 
of the same type is to be erected in place of an old 
one to be demolished. On the other hand, there was 
something in the nature of a temporary set-back in 
July, when the Tees Bridge Ironworks at Stockton 
was closed down, involving a loss in the output of 
Cleveland pig iron which could ill be afforded just 
then. The works formed part of the big industrial 
undertaking of Pease and Partners, Limited, and were 
situated on the Durham bank of the river. They in- 
cluded three furnaces—of an old-fashioned type—and 
the decision to close the place was arrived at in order 
that alterations and improvements might be made to the 
gantry erected across the top of the kilns at the rear 
of the furnaces. That could not be done while the 
latter were in blast, so the works had to be shut 
for about three months. 


Revival of Steel Exports. 


The shipyards on the North-East Coast generally 
were full of activity when the third quarter opened, 
though there was evidence that new tonnage was not 
in the same demand as had been the case for some 
time. An interesting point, in passing, is that the 
building of concrete vessels at the shipyard laid down 
at Amble two years before had been stopped, anJ 
Palmers, who controlled the property, had decided 
to build coasting vessels there. Important develop- 
ments at the Consett Iron and Steel Works were 
foreshadowed in August, some of the company’s 
officials having just then returned from a visii to 
America in connection with proposals for the recon- 
struction of the works and also the erection of addi- 
tional coke and by-product plant. The company 
had decided to sink a new pit in the Consett 
district and the opening out of further coal mine areas 
was contemplated. Under the urgent need of better 
iron supplies, three additional furnaces were blown 
in on Cleveland iron in September, raising the number 
then in blast on the North-East Coast to seventy-one, 
of which thirty were on Cleveland iron, twenty-five 
on hematite, and sixteen on special iron. 

By the beginning of the fourth quarter, the Cleve- 
land district’s exports of iron and steel were showing 
signs of revival. It seemed that during September 
1340 tons of steel were shipped to Russia, 3826 to 
the Argentine and 142 tons to Mesopotamia. Turkey 
also had had a small consignment. The bulk of the 
exported Cleveland steel, however, went to the Far 
East—India and Ceylon taking about 10,000 tons. 
Japan, Australia and New Zealand all bought more, 
and the total iron and steel sent off from Cleveland 
during September was well over 30,000 tons, easily 
above the average for the year. Before the close of 
October, rapid progress was reported with the con- 
struction of a new shipyard on the north bank of the 
Tees for Wm. Go and Co., the work of constructing 


forward, ahd it seems probable that by the spring 


the first keel will be laid. The scheme was @ pre-war 
conception, with the object of the firm to 
build bigger vessels than could be turned out at its 


yards at the Hartlepools, and so satisfy clients’ 
demands. It may be of interest to recall 
the method adopted for raising the of the site 
of the new yard to the height required. A Dutch 
company was engaged to pump on to the site sand 
dredged from the estuary of the Tees, about 5000 
tons being transferred daily from the bed of the river 
to the site. Banks of clay and rubbish were built 
to enclose the sand, which furnishes a satisfactory 
foundation. Whilst the erection of the yard pro- 
ceeded, a garden city was gradually coming into being 
to the west of it. In this town there will be ultimately 
#800 houses, but Sir William Gray stipulated for not 
more than @ dozen to the acre. 


New Shipyard Opening Postponed. 


On the approach of November a complete change 
was coming over this district, as well as other parts 
of the country, and business 
a considerable degree of anxiety. American and con- 
tinental competition was growing very keen, and 
although steel prices here were falling, the decline 
was not sufficient to counteract the quotations of 
foreign rivals, who were helped, so far as the Continent 
was concerned, by the state of the exchanges. Con- 
tracts were actually being lost, and before the middle 
of November the second within a few weeks had gone 
in that way, a Dutch firm taking from the Tyne an 
important ship-repairing order, involving a sum of 
£100,000. The facts were that the steamer Nigeria 
had been in South Docks, South Shields, for about 
six months undergoing extensive repairs, but later 
the owners decided to convert her from an ordinary 
cargo boat to an oil carrier. Tenders were invited, 
and the Dutchmen got the business on the grounds of 
a lower quotation and delivery in shorter time. 
Another unfortunate occurrence, and one indicative 
of the remarkable change that had come over the 


began to cause | the 


scene, was the fact that toward the end of November 
came the announcement that the opening of the new 
shipyard at Hebburn-on-Tyne, erected for Renwick 
and Dagliesh, of Newcastle, had been indefinitely 
postponed, the constructional workmen being put 
under a week’s notice to cease operations. The yard, 
which occupies a large site, has been equipped with 
the most modern machinery and appliances. Four 
berths have been completed, and when ultimately 
the situation warrants its opening for business, it 
will be found to be one of the finest yards on the 
Tyne. 








Aeronautics in 1920. 
No, I. 


THe past year was undoubtedly an exceedingly 
trying and disappointing one to all connected with 
the aeronautical industry. The preceding twelve 
months had witnessed the wind'ng up of war contracts, 
and the laying of plans for the development of the 
civil side of aeronautics. When 1920 dawned, hopes 
were still strong that the industry would speedily 
become self-supporting under the demand for com- 
mercial machines, although it was commonly argued 
that some direct assistance from the Government 
might at first be necessary to help the industry on to 
a sound peace-time footing. These hopes—it is 
futile to pretend otherwise—were almost completely 
falsified. No civilian demand worth talking about 
was experienced,-and one after another practically 
all the principal firms engaged in the manufacture 
of aircraft were compelled to turn the chief 

their attention in other directions, to cake 
disband their staffs of experts, to transfer their 

and even in some cases to close their works 
pletely. 

Toe certain cause MAMIE ai etietanne ot he 
surplus war machines, motors and aeronautical 
adjuncts of all kinds exercised a repressive influenc® 
on the placing of orders for fresh work. These surplus 
stores were, during the early part of the year, acquired 
from the Government by the Aircraft Di Com- 
pany, and were extensively drawn upon by practically 
every country in the world in need of military air- 
craft. Had these machines and motors not been 
available, the aircraft industry might have been 
busier than it was. 

On the other hand, there can be no doubt that the 
chief cause of the depression experienced by the 
aircraft industry was the failure of the public to 
respond sufficiently to the claims of civil aerial 
transport, 

The public, we are certain, is fully alive to the 
advantages of commercial aviation, its rapidity, the 
smoothness of carriage and the freedom from trans- 
shipment. Equally, however, is it alive to its present 
disadvantages, its uncertainty, expense and danger, 
and it is folly to pretend that these objections 
are not well-founded. A brief survey of the records 
of civil aviation in this country during the past year 
or so should serve to convince most people that the 
public in this matter has not adopted a wrong view. 

Of the three principal heads under which the 
publie’s reasons for not supporting civil aerial trans- 
port may be set forth, the question of uncertainty of 
service is probably the least important, for the un- 
trustworthiness of aerial transport has now been 
reduced to a relatively small factor. Nevertheless, 
it is still far from being negligible, as is shown by an 
examination of the results obtained on the outward 
aerial mail service from London to Paris. Between 
November, 1919, and September, 1920, there were 
391 outward flights on that service. In 298 cases— 
that is, in 76 per cent.—the flights were completed 
without a delay of more than three hours. In 16 cases 
the delay exceeded that amount, although the flights 
were completed during the day on which they were 
started. In 77 eases the flights were either com- 
pleted on the following day, were never completed, or 
were abandoned before being begun. Railway 
passengers, we think, would have just cause to com- 
plain if one train in every four booked to perform the 
journey between, say, London and Newcastle, had 
to be withdrawn or could only complete the trip with 
a delay of more than three hours. 

On the matter of cost, it may be recorded that 
during the year the freight rate between London and 
Paris was reduced from 3s. 6d. to Is. per pound, and 

r fare from £21 to ten gui Even so, 
the cost of aerial transport is still too high to make 
the increased speed and other advantages com- 
mercially profitable except in unusual circumstances. 
The freight rate is equivalent to about 10s. per ton- 
mile and the passenger fare to about Is. per mile. 

But it is not the uncertainty nor even the cost that 
is the prime factor in the public’s argument against 
aerial transport. The public, we are convinced, still 
distrusts flying on the score of danger. It has been 
told that flight in an aeroplane is now no more 
dangerous than travelling in a train or crossing a 
London street. Official figures have been quoted 
to support the contention, but in spite of everything 
that has been said on the subject, the belief is still 
general that flying is dangerous. Is this belief well- 


founded ? If it is not, it is our duty to help to remove 
it. If itis, then the failure of civil aviation to attract 
popular support is a matter for the attention 
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Turning to the records of the past year or so, we 
can readily show that on the question of d the 
public is more right than wrong in its views. During 
the seventeen months from May, 1919, to September, 
1920, 100,285 passengers—according to Air Ministry 
statistics—-were carried in this country in machines 
licenced for civilian flying, including the continental 
services. In this period, seven pilots and eight 
passengers were killed in air accidents, and thirteen 
pilots and fifteen passengers were injured. The 
casualty rates were thus, per thousand passengers 
carried, 0.07 pilot and 0.08 passenger killed and 
0.13 pilot and 0.15 passenger injured, Taking the 
approximate number of passengers carried annually 
on our railways at 1750 millions, we find that, did 
the same casualty rates hold good, 140,000 railway 

rs would be killed each year and over 260,000 
injured, while in something like three months all the 
engine-drivers in the country would have lost their 
lives. We do not set great store by the results of 
this comparison, for we are aware that they are not 
very scientific. Nevertheless, after making allow- 
ances for very gross errors, the margin in disfavour 
of flying is, or should be, sufficiently great to give 
pause to those who would seek to impress the public 
with the safety of flight, or who believe that that 
safety can be satisfactorily demonstrated by quoting 
some small figure as the number of casualties per 
thousand passengers carried. 





Some British Aeroplanes of the ‘ear. 


Under the conditions that —- it is not 

surprising to find that the new designs of aeroplanes 

in this country during the year were very 

In our eight-page Supplement, we include 

some views of certain of the machines completed in 

the period under review, and below we give some 

notes on the work of the principal British firms 
connected with the aircraft industry. 

Before proceeding to detail the progress made by 
ine existing firms, it is fitting that we should record 
whet has happened to certain others that once played 
@ lvading part in the industry. 

in September the Sopwith Company closed its 
works at Kingston-on-Thames, and went into liquida- 
tion. It had endeavoured to undertake the manufac- 
ture of motor cycles, but the heavy expenses incurred 
in organising the works on the fresh basis proved, 
it was understood, too much for its financial resources, 

Early in the year the Aircraft Manufacturing Com- 
pany was absorbed by the Birmingham Small Arms 
and Daimler combination. Mr. Holt Thomas retired 
from the board of directors, and Captain de Havilland, 
the firm's chief designer, subsequently organised a 
new company for the manufacture of aircraft. 

The British Nieuport and General Aircraft Com- 
pany has also virtually ceased for the time being, at 
any rate, to manufacture aeroplanes. In August it 
was announced that the firm was practically closing 
down its works at Cricklewood until such time as the 
outlook for the industry improved. 

For a similar reason the Grahame-White Company 
does not for the time being intend to continue the 
manufacture of aeroplanes. Its activities during the 
past year were confined to the training of pilots, the 
arrangement of passenger flights, and the disposal of 
machines already in stock. 

The Alliance Aeroplane Company, an interesting 
example of whose design was ribed in our last 
annual review, is still in existence, but is understood 
to be inactive on the manufacturing side. 

The British Aerial Transport Company is also 
understood to have practically ceased manufacturing 

. Mr. Koolhoven, the chief designer, left 
the firm at the end of 1919, and no new types of 
machine have since been produced. His last design 
for the firm was the diminutive ‘‘ Crow "’ monoplane 
exhibited at Olympia in July and described in our 
issue of the 16th of that month. This small machine 
is, we think, a curiosity rather than a landmark in the 
evolution of aircraft. 

Vickers Limited—The Weybridge aircraft works of 
Vickers Limited experienced a certain amount of 
activity during the year, for the firm was fortunate 
in securing a fairly substantial order for some Vimy 
Commercial machines and other types from the 
Chinese Government. The Vickers-Vimy commercial 
aeroplane was dealt with in our last annual 
review, and has since been altered only in a few details, 
such as the form of the windows in the passe oye et 
compartment and a@ rearrangement of the ot 
cockpit to permit easier access. A view by the 
interior of the latest type is given on page 6. A de- 
scription of the Weybridge Works was given in our 
issue of November 5th. As recorded on that occasion, 
the firm was then engaged on the construction of an 
ambulance machine for the British Government, 
consisting of a Commercial type, with the nose of the 
fuselage modified to facilitate the admission of 
stretcher cases. The accommodation provided within 
the body is sufficient for four patients on stretchers, 
several sitting cases, a nurse, a doctor, and two pilots. 
The body contains a dispensary, and the interior is lit 
by electricity and cooled by means of a fan and 
water screen. 

The training machine, known as the V im—Vickers’ 
Instructional Machine—was produced during the 
year and is intended to facilitate the training of 
pilots before they pars to the Vickers-Vimy type. 
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As shown in one of the views in the Supplement, the | 
It is fitted with dual | 


machine is of the pusher type. 
controls for the pupil and instructor, and so far as 
the cockpit and the controls are concerned, the 
arrangement found in the Vimy is reproduced as closely 
as possible. The machine is driven by a 360 horse- 
power Rolls-Royce motor, and has a totai weight 
in full working order with the pupil and pilot on board 
of 3645 Ib. Its speed at ground level is 100 miles per 
hour, and at 6000ft. up, 97 miles per hour. At 
2000ft., and at a cruising speed of 80 miles per hour, 
it has an endurance of 2} hours. It can land at 45 
miles per hour. A geared hand starter is provided for 


the motor, and is operated from the rear cockpit by 
the instructor. 
The outstanding feature of Messrs. Vickers’ work 


flying boat, as illustrated in our issue of July 16th— 
the wings fold forwards, the object being to make the 
stresses on them when the machine is flying help to 
keep the wings in position. 
folded the Viking occupies a space of 32ft. by 35ft. 
It is of interest to note that the builders intend to fit 
skis to the hull—in addition to, or in place of, the 
wheels—in order to permit a landing to be made on 
snow. 

The Viking machine entered for the Air Ministry 


competition was fitted with a Napier 450 horse-power | 


engine. It developed a maximum speed of 121 miles an 


hour, @ minimum speed of 52, and a cruising speed | 
| understand that the maximum speed is about 110 


of 82. 


S. E. Saunders, Limited——The second amphibian | 


| machine illustrated in our Supplement is the Saunders | 
| ber 19th, 1919, we gave a full description of the West 


| land four-seater limousine machine. 








“ BRISTOL” 


during the year was, however, the production of the 
Viking Amphibian aeroplane, of which an illustration 
is also given in our Supplement. This machine, it 
may be recalled, won the Air Ministry prize of £10,000 
in the competition for amphibians during September 
at Martlesham and Felixstowe. The machine is the 
embodiment of an attempt to combine in a single unit 
the best features of the aeroplane, seaplane and 
flying boat. It is provided with a body of the 
flying boat type to which are attached a pair of 
rubber-tired landing wheels that can be drawn 
upwards or lowered downwards by means of a geared 
hand wheel in the cockpit. The raising of the wheels 
occupies about 14 min., while the lowering can be 
effected in 20 sec. The hull is clothed with Consuta 





TOURER, THREE-SEATER, COUPE TYPE 


Kittiwake, made by the well-known East Cowes firm 
of engineers and yacht builders. This machine was 
entered for the Air Ministry competition, but a slight 
mishap at the last moment prevented its being ready 
in time. The machine is novel and interesting in 
many respects. It is built entirely of wood and 
metal — wood predominating even the ordinary 
fabric covering of the wings being replaced by 
‘““Consuta ” sewn plywood. In the second place the 
wings are provided with means whereby their camber 
may be varied. To this end each wing in front of the 
leading spar and behind the trailing spar is formed as 
@ separate hinged section made of duralumin. The 
angle of incidence of these hinged portions is con- 
trolled by means of a wheel in the pilot’s cockpit and 





INTERIOR VIEW OF THE D.H.18 AEROPLANE 


sewn plywood, a material introduced over twenty 
years ago by Messrs. Saunders, of Cowes, for motor 
boat and similar construction, and now largely adopted 
by Messrs. Vickers and Messrs. Saunders for aero- 
nautical purposes. The power plant consists of a 
360 horse-power Rolls-Royce engine driving a pusher 
type air screw. Accommodation is provided within 
the hull for five people, or for two people and 76 cubic 
feet of freight. The machine has an overall length of 
32ft., an overall height of 13ft., and a span of 46ft. 
When fully laden it weighs 4545 Ib. 

A feature of the design is the method adopted for 
folding the wings. Ordinarily the wings of a large 
aeroplane are designed to fold backwards; in the 
Viking—and also, we may remark, in the Supermarine 





INTERIOR VIEW 


can be adjusted to give the wings a considerable 


When the wings are | suta’ 


| 68ft. 


machine its amphibian character, and the form of the 
interplane struts. The last-named items are of I form 
and are made of a framework covered with ‘‘ Con- 
* plywood. The two inner interplane struts, 
however, are made of duralumin and act as supports 
for the engines. 

The machine is driven by two 200 horse-power 
A.B.C. engines fed with fuel solely from gravity tanks 
carried on top of the upper plane. The span is 
3in., the length 43ft. 8in., and the height 
14ft. 9in. The main planes have a total surface of 
864 square feet. Definite figures for the performance 
of the machine have not been furnished us, but we 


miles an hour and the landing speed about 42. 
Westland Aircraft Works.—In our issue of Septem 


During the past 
year the Westland Works produced a new form of the 
machine, chiefly with the object of providing increased 
accommodation for luggage or goods. To this end the 
petrol, formerly carried in a tank in front of the 
passengers’ cabin within the fuselage, is now con- 
tained in two cylinders slung halfway out beneath the 
The space thus set free is used for the 
accommodation of At the same time the 
engine has been changed to a 300 hourse-power 
Hispano-Suiza. The general dimensions are unaltered, 
but the loading per square foot of wing surface has 
been raised from 7.7Ib. to 8.75 Ib. 

The outstanding event in the company’s year was, 
however, the design and production of the six-seater 
limousine, with which it won the first prize for small 
aircraft at the Air Ministry competition in August. We 
illustrate this machine in our Supplement. During 
the competition the machine was found capable of 
developing a maximum speed of 118 miles per hou 
and a minimum speed of 46 miles per hour, showing 
the remarkable speed range of 72 miles per hour. It 
is more or less an enlarged edition of the four-seater 
limousine. Thus the five passengers are carried in a 
totally enclosed cabin provided with large glass 
windows, while the pilot sits on the left-hand.side in 
an elevated cockpit with his head projecting through 
the roof of the cabin. The power plant, consisting of 
a 450 brake horse-power Napier *‘ Lion” engine, is 
separated from the cabin by means of an aluminium 
and asbestos bulkhead, while farther to obviate the 
risk of fire the petrol tanks are slung beneath the lower 
planes as in the improved four-seater limousine. 
The chassis is fitted with a brake arrangement to 
reduce the length of run on landing, large front wheels 
being provided to prevent the machine tipping over 
when the brakes are applied and the landing is being 
made on soft bumpy ground. Should the tail skid 
break the rudder is held off the ground by a shoe 
fitted to the the sternpost and therefore 
remains under the pilot’s control. 

With the passengers’ seats removed the machine 
can carry well over 1000 Ib. of goods, and when so 
loaded its total weight is 5850 Ib. The total supporting 
surface is 726 square feet, so that the loading comes 


lower planes. 
Lor rds. 


end of 


OF THE VICKERS-VIMY COMMERCIAL AEROPLANE 


out at 8lb. per square foot. Some of the principal 


range of camber, taken as a whole. In the third place | dimensions, &c., are as fc yllows : 


the arrangements of the pilot’s and passengers’ 
cabins should be noted. The pilot and the engineer 
occupy a cabin towards the bow of the hull. The 
passengers’ cabin, with seats for six people, is arranged 
at a somewhat higher level and in such a position that 
it is behind the propellers and engines and therefore 
relatively immune from danger in the event of a crash. 
Entrance to the passengers’ cabin is obtained from 


a side door situated in line with the rear edge of the | 


lower plane. Other points of interest in the design 


are the arrangement of the ailerons midway between | 


54ft. 
12ft. 
33ft. 


Span ne ‘ 
eight overal! 
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Gap .. 
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Incidence 

Dihedral . . 
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Martinsyde, Limited—The most noteworthy pro- 


the wings, the combined tail skid and water rudder, | duction of the year from the Woking works of Martin- 
which, with @ pair of retractable wheels, give the | syde, Limited, was undoubtedly the * Semi-quaver, 
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of which we give an illustration in the Supplement. 
This machine was designed as a small very fast racing 
aeroplane, and on its first trials in March developed 
the British record speed of 161.434 miles per hour over 
a kilometre. The machine subsequently won the 
Aerial Derby and later on was the only British repre- 
sentative in the International Gordon Bennett Race 
held in France. It is equipped with a 300 horse-power 
Hispano-Suiza engine driving a two-bladed tractor 
screw. With a supporting surface of 153 square feet 
and a fully loaded weight of 2025 Ib., the wing loading 
comes out at the-high value of 13.2 Ib. per square foot. 
The following are some additional figures relating to 
the machine : 


sre, top wing... 20ft. 2in, Span - 39ft. Sin. 
Feghe lower wing .. 19ft. 2in. Overall length ; 25ft. 9in. 

: ét 7ft. Sin. Maximum height .. 10ft. lin. 
Looe overall... 19ft. Gin. Chord of wing 5ft. Gin. 
Gap . 4ft. lin. Wing area . 405 
Cc hord, top wing 4ft. 6in. Weight empty 2350 
Chord, Leepege 2 wing 4ft. Weight loaded 3500 Ib. 
8s lft. 3$in. Maximum speed aos m.p-h, 
+ ne . :. 5 deg. Minimum speed 2 m.p-h, 

ihedral, top win one 

Dihedral” top w wing 1B deg. The Bristol Company during the 5 year ly = sania its 


Other machines upon which the firm was engaged 
during the year—namely, the five-seater passenger 
or cargo “‘A’”’ type and the “F4” two-seater 
machine of the modified “ Buzzard’’ design—were 
dealt with in our previous annual summary. 

The Bristol Aeroplane Company, Limited._The 
past year with the Bristol Company was a period 
very largely of research and development. The 
results of the experimental work undertaken cannot 
be made public at the present moment, but we are 
informed that the year now opening will witness the 
appearance of “‘ Bristol’’ aircraft embodying the 
fruits of the studies that have been made. 

{n our last review considerable prominence 
was given to the “ Bristol "’ Pullman triplane, which 
had just been completed. In the early part of the 
year it was found possible to give this machine 
full and detailed trials, which, we are informed, more 
than fulfilled the estimates of the designers. The 
machine, it may be recalled, is fitted with four 410 
horse-power Liberty engines, and has accommoda- 
tion for fourteen passengers and two pilots. Under 
trial it proved to have a maximum speed of 135 miles 
per hour, whilst the normal cruising speed with the 
engines at about three-quarter throttle was 105 miles 
per hour. Further trials are claimed fully to have 
justified the adoption of the four-engine principle. 
With two engines completely cut off, the flying 
height and the speed were easily maintained. In 
addition, it was found quite practicable to rise from 
the ground with two engines only in operation. 
The * take-off’ run, when the machine was fully 
loaded, proved to be no more than 180 yards, whilst 
the run after landing was of a similar distance. 
Large as the machine is, it thus permits flights to 
be made from any moderate-sized aerodrome. 

The two-seater tourer machine described in our 
last annual review was re-designed during the 
year as a three-seater model. Later, the three-seater 
tourer machine was modified to the extent of provid- 
ing it with a coupé body in order to protect the 
passengers or cargo from the weather. The coupé 
tourer machine is illustrated on 6. Inspite of 
the fact that the width of the fuselage has been 
increased by a few inches, and that the coupé struc- 
ture has considerably modified the general form of 
the fuselage, the performance of the machine has 
not been adversely affected. The engine is a six- 
cylinder water-cooled Siddeley “*‘ Puma,” developing 
246 brake horse-power, and drives a tractor screw 
oft. 6in. in diameter by 7ft. 7in. mean face pitch. 
The radiator is situated between the screw and the 
fore end of the engine, and is fitted with venetian 
blind shutters, with which the entire honeycomb 
area can be covered during a prolonged glide. The 
pilot sits with his eyes about 6in. behind and 6in. 
below the trailing edge of the centre section of the 
upper plane. The two passengers sit side by side 
behind him in the covered cockpit. The tail plane 
setting is adjustable from the pilot’s cockpit, and 
by varying it the machine may be trimmed so as to 
be flown horizontally at any desired speed with the 
hands off the controls, or to meet variations in the 
weight of the passengers or cargo. The setting of 
the tail planes is controlled by means of a lever and 
not by a rotating wheel as is common, the advantage 
claimed being increased ease and speed of adjustment. 

Another “ Bristol’ machine produced during the 
past year was the tourer seaplane, of which we give 
an illustration in the Supplement. This machine is 
a maritime adaptation of the tourer aeroplane with a 
special chassis and floats fitted in place of the land 
chassis and wheels. The floats are of especial interest. 
They gre 19ft. 6in. in length and are of “‘V” bottom 
design: Each float is divided into six water-tight 
compartments, and is constructed with an -internal 
skeleton, which forms a complete structure in itself, 
apart from the covering of the sides and bottom. 
The skeleton consists of three main members, namely, 
two lower longerons and a single central top longeron, 
together with the requisite interconnecting struts 
and bulkheads. Along the whole length of the floats 
a walking way is provided, whilst there are also 
attachments for towing lines. Twin water rudders, 
actuated from the main rudder bar, are provided, 
and are arranged to move parallel with the air rudder. 


rides approximately in the flying attitude under all 
conditions, so that no tail float is required. In 


buoyancy of the floats is such that a machine has 
been manceuvred successfully on the water after 
two compartments of each float have been holed. 
The floats a e detachable, so that for stowing purposes 
the machi'.e may be rested upon the chassis, the 
removal or replacement being effected without inter- 
ference with the bracing wires. The machine when 
fully loaded takes off on a calm day after a run of less 
than 400 yards on the water. Some of the leading 
dimensions, &c., of the machine are as follows : 


sphere of activity in an interesting and important 
direction. Impressed with the necessity for the con- 
tinued development of aero-engines, it decided to 
include this branch of research and construction in 
its activities. In accordance with this policy, it 
acquired the aero-engine construcvional business 
formerly carried on by the Cosmos Engineering Com- 
pany, Limited, of Bristol, including all patents, 
designs and rights in connection with the various 
engines previously manufactured by that firm. 
These engines are of the static radial air-cooled type, 
and upon two of the types—namely, the “ Jupiter” 
and “ Lucifer’ engines—the Bristol Company is 
now concentrating its efforts. These engines were 
described and illustrated in our issue of May 30th, 
1919. The “ Jupiter” engine, it may be recalled, 
has nine cylinders, and is made in two forms, one, 
ungeared, developing 400 horse- power, and the other, 
with epicyclic reduction gearing of 1 to .656 between 
the crank shaft and air screw, developing 500 horse- 
power. The engine is exceptionally light for its 
power. Thus, the ungeared design with its carbu- 
retters, magnetos and propeller hub, but without 
the exhaust pipes and electrical starter, weighs only 
698 lb. The “ Lucifer” engine is a three-cylinder 
example, developing 100 horse-power at 1600 revolu- 
tions, and designed to obtain, not low weight or 
maximum performance, but long life, low cost and 
ease of production. 

The de Havilland Aircraft Company, Li 
The de Havilland Aircraft Company, Limited, of 
Stag-lane Aerodrome, Edgware, Middlesex, was 
formed in September, the personnel of the company 
consisting exclusively of the principal members of 
the late aeronautical staff of the Aircraft Manu- 
facturing Company, Limited, including Captain de 
Havilland and all the chief members of his expert 
staff of designers. The company’s past activities 
in the wey of production are necessarily nil, but it 
may be recalled that Captain de Havilland’s latest 
machine, the D.H. 18, was described and illustrated 
in our last annual review. We give on 6 an 
interior view of the passengers’ cabin, taken, it will 
be noticed, in mid-air. The machine is deserving of 
considerable attention,- for according to an analysis 
presented by Mr. White-Smith at the official Air 
Conference held at the Guildhall, London, in October, 
it excels other British machines as regards economy 
of transport of passengers and goods. Carrying eight 
passengers, Mr. White-Smith’s figures show that it 
can be operated at a cost of 4jd. per passenger-mile. 
With 2000 Ib. of cargo on board, the cost per ton- 
mile is given at 3s. 7d. The machine is driven by a 
450 horse-power Napier “Lion” engine, and at 
5000ft. with eight passengers on board develops a 
speed of 125 miles an hour. Its full speed endurance 
at that height is 413 miles. The D.H. 18 will remain 
the company’s most up-to-date production for some 
time, but we learn that it now has in hand the design 
of an entirely new type of aeroplane that will represent 
an advance on the D.H.18. This new machine will 
be of the cantilever monoplane type, and is intended 
to be distinguished by its trustworthiness, economy 
of upkeep, low initial cost and high performance. 
The company is also engaged on the design of some 
entirely new experimental service aeroplanes for the 
Air Ministry. 


tad __ 











Railways in 1920. 


Tue railways of the United Kingdom are still 
subject to the control of the State, but, what is worse, 
their future is still very uncertain. Under the 
Ministry of Transport Act, 1919, the period of control 
should cease on August 15th next, but as yet no pro- 
vision has been made for that financial return which 
is necessary if the companies are to be independent 
of the subsidy they now enjoy under the guarantee 
of their net receipts as in 1913. In view of this un- 
certainty few new works were carried out during the 
past year. It was, nevertheless, a year full of 
events which must be put upon record. 


The Ministry of Transport. 





The length of the floats is such that the machine 


addition, the space between them is sufficiently wide 
to obviate the necessity of wing tip floats. The 





ago, a complaint of the railway companies that 
neither individually nor collectively had they been 
consulted by the Ministry of Transport as to the pro- 
posals contained in the Bill which became the Act of 
August 15th, 1919. This defect, however, was reme- 
died before the end of the year, and av the annual 
railway meetings in February last each chairman made 
the following statement: ‘‘ A committee of the Rail- 
way Companies’ Association has been appointed and 
is in close contact with the Ministry of Transport, 
and it has been agreed that before legislation is intro- 
duced the Government will consult with the Railway 
Companies’ Association through this committee.” 
On March 22nd, 1920, Sir Eric Geddes, the Minister 
of Transport, gave his presidential address at the 
inauguration of the Institute of Transport. From it 
one thing was clear—nationalisation of railways had 
been ruled out. It was seen also that grouping of the 
railways was to be proposed, and that the activities 
of the companies were to be controlled in many ways. 
The Ministry’s proposals were published in White 
Paper Cmd. 787 on June 29th, and were condemned 
in greater or less degree by various influential trading 
bodies and by the Railway Companies’ Association. 

In anticipation of the debate on the vote for the 
Ministry of Transport there was issued, on April 12th, 
a Statement as to Railways, White Paper Cmd. 654, 
and on August 5th the Prime Minister stated that a 
departmental committee was to be appointed to 
investigate agreements made between the War 
Governments and the railways. This committee, 
presided over by Lord Colwyn, met first on October 
27th. 

Railway goods rates were increased on January 
10th, and again on September Ist, the average total 
increase being 112 per cent. above the 1914 rates. 
Passenger fares were raised another 25 per cent. above 
their 1914 level, making 75 per cent. in all, and 
season tickets were raised to 50 per cent. above 1914 
on August 5th. On September Ist a big advance 
was made in workmen’s fares, which had not till then 
been touched. The Rates Advisory Committee was 
engaged on forty days, concluding on December 8th, 
hearing evidence as to a general revision of rates and 
charges‘ and on December 30th its report, Cmd. 1098, 
was issued. 

On January 4th, 1920, the companies began the com- 
pilation of ton-mileage, engine hours, wagon loading, 
wagon mileage and other statistics, which are pub- 
lished for four weekly periods. Since July Ist certain 
passenger mileage figures have been issued. Whilst a 
good deal of adverse criticism has been passed on the 
cost of the statistics, there can be little question as 
to their value to the railway officer and student. But 
a knowledge of the varying conditions on each railway 
is necessary before a correct comparison can be made. 


NEW WORKS. 


As we have already said, very little in the way of 
new works was carried out during the year, but a 
few undertakings may be mentioned. 


Lendon and North-Western. 


Probably the most important work still under con- 
struction on any British railway is the Chalk Farm 
widening of the London and North-Western Company, 
which forms part of the Euston and Watford widening 
and provides for the new electrical services between 
Euston and Broad-street and Watford. The main 
lines at this place have an approximately east to west 
direction, Euston being to the east. When the work 
was begun in 1913 there were two tunnels under 
Primrose Hill, the more southern took the fast and 
the more northern the slow lines. The work includes 
twin, iron-lined, tunnels, 16ft. diameter, to the north 
of the slow lines tunnel. They will be used for the 
electrical services. Thus, when the work is completed, 
there will be six running lines under Primrose Hill. 
At the mouth of the slow lines tunnel the two slow 
lines branch out into. nine lines, two of which dip 
and pass under a girder-covered way which carries 
@ new engine line and the up fast line, the last named 
being the most northerly of the four running lines into 
Euston, The down fast line is unaltered and remains 
the most southerly of the four running lines into 
Euston. The work was started in 1913, and 
made good progress until the end of 1914, when a 
scarcity of men caused a slackening, and in 1917, 
when the Ministry of Munitions took possession of the 
contractors’ plant, it ceased altogether. It was, 
however, resumed in October, 1919, and con- 
sidering that the operations are all in confined areas— 
which fact necessitates day and night shifts—satis- 
factory progress is being made, and it is hoped to 
finish the work by the summer of next year—-1922. 
The London and North-Western has just completed 
the extension of the graving dock at Holyhead, and 
has in contemplation the deepening of the inner 
harbour to ayord better accommodation for the new 
mail steamers. 


Great Western. 


The most important work of the year on the Great 
Western was the completion of the Ealing and Shep- 
herd’s Bush line, 4 miles 5 chains in length, which 
was opened for public traffic on Tuesday, August 3rd. 
It starts at buffer stops in a new station between the 
Great Western and Metropolitan District stations at 





Tt_was, as we recorded in our annual article a year 


Ealing Broadway, and joins the Central London 
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Railway at Wood-lane. A new station—-East Acton 
——has been provided. The line is worked electrically 
by current generated at Park Royal, and transmitted 
to a third rail through Old Oak sub-station. There are 
several over and under bridges, many being built of 
ferro-concrete, and most having provision for any 
future widening. Automatic signalling, with three- 
position, upper-quadrant signals, has been installed 
by the MeKenzie, Holland and Westinghouse Power 
Signal Company. 

The harbour works at Fishguard, begun in 1913, 
were completed during the year by the Great Western 
Company. A portion of the Trenance Valley new 
branch, near St. Austell, serving china clay kilns 
furnishing 130,000 tons a year, was opened on May 
Ist, and it is hoped to finish the eighth jetty, which 
will have an electrically operated belt conveyor, for 
the china clay traffic at Fowey next year. About 
90 per cent. of the china clay exported from this 
country to the United States is shipped at the Great 
Western jetties at Fowey. 


North-Eastern. 


The series of widenings on the Newcastle and 
Berwick main line of the North-Eastern Company, 
which have been in progress during the last three 
years, are nearing completion. These widenings 
became necessary owing to the great increase in rail- 
borne traffic betwven England the Scotland during 
the war period.. The new railway on the north side 
of the river Tees between Stockton and Billingham 
Beck was completed and was brought into use on 
June 2ist. This section of line connects at the 
Billingham Beck end with a line from Haverton Hill 
to Billingham—authorised in 1893--and the whole 
now forms a through alternative route between 
Stockton and Port Clarence, and should be of great 
value in catering for the industrial development of 
the north side of the Tees. Recent developments in 
the locality include the construction by the Govern- 
ment of a nitrate factory at Haverton Hill, which has 
since been taken over by the Synthetic Ammonia and 
Nitrates Company, Limited, and the construction of 
extensive shipbuilding yards between Haverton Hill 
and Greatham Creek by the Furness Shipbuilding 
Company, Limited, and Messrs. W. C. Gray and Co. 

Considerable additional facilities for the repair of 
the railway company’s wagons were provided during 
the year at York, Leeds, and North Shields. At the 
latter place the connpany purchased and took over the 
premises and wagon repairing business of a private 
firm, Watts, Hardy and Co. We may add that new 
wagon building shoos on the Faverdale site at Darling- 
ton have been sanctioned, and it is proposed to con- 
centrate there the whole of the company’s whgon 
building, thereby l berating the present wagon build- 
ing ‘accommodation at York and Shildon for wagon 
repair purposes. 

The North-Eastern and Hull and Barnsley Com- 
panies purchased 4 large area of additional land at 
Salt End, Hull, ty) meet the growing demands for 
sites for oil storage’ tenancies, oil refineries, and other 
works. The scheme, mentioned in our last annual 
article, for the elec; rification of the main line between 
York and Newcasie, was under consideration early 
in the year, but hes been postponed. 

London and South-Western. 

The last stage in the rebuilding and enlargement of 
the Weterloo termsnus of the London and South- 
Western has now byen reached by the rebuilding of the 
offices in the north.vastern corner and the completion 
of the roofing over tie concourse. The greater number 
of trains provided by the electrical services, and the 
quicker “turn ro;md” possible, pointed to the 
desirability of putting in a facing connection in the 
up main through lise to give access to Nos. 4, 5, and 
6 platform roads.: This work was done during 
the year. In order :.0 improve the loading of the goods 
trains the compan)’ began four years ago the con- 
struction of a larg concentration and marshalling 
yard at Feltham, v-hither is conveyed by local ser- 
vices all goods trazfic from Nine Elms and other 
London stations and that from the northern railway 
companies. This traffic is there sorted out for dis- 
patch all over the London and South-Western system 
in more or less full train loads. Traffic from London 
and South-Western stations for Nine Elms, other 
London stations, ar;d the lines north of the Thames 
comes in full train joads to Feltham and is sorted out 
there for the varivus destinations. The yard is 
1 mile 160 yards in jength and contains six reception 
roads, each holding “from fifty-eight to sixty wagons, 
for down trains, whith are broken up and marshalled 
in fifteen sidings, «ach holding from fifty-eight to 
eighty wagons, togefher with a transfer siding and a 
crippled wagon siding. The up trains pass into eight 
reception roads, eych holding from sixty-five to 
sixty-eight wagons, and are then split up among 
sixteen sidings, each holding sixty-five to eighty 
wagons, also a cripeled wagon siding. The wagons 
are sorted by gravity, the hump for the down trains 
rises 1 in 60 to the .\wmmit and falls 1 in 50, and the 
hump for the up trains rises 1 in 140 and falls 1 in 50. 
There will be 27 miles of sidings, 15 of which are in 
and being used. Tye works have necessitated the 
building of a bridge over five roads at the west end of 
the yard, the building of a culvert 12ft. wide and 
240 yards long, to take the main of the Metropolitan 





Water Board ; the diversion of the river Crane into 
@ culvert 12ft. wide and 250 yards long, together with 
a relief culvert 28ft. wide and of the same length, for 
use in floods ; also the diversion of a mill stream into 
& culvert 20ft. wide and 250 yards long..- The yard 
covers about 79 acres and its construction will require 
250,000 cubic yards of earthwork. 


The Great Northern. 


In the Great Northern Company's annual report 
for 1919 it was observed that a contract had been let 
for the construction of the new road at King’s Cross 
from Wharf-road to York-road, authorised in 1913. 
This road, when completed, would enable the bridge 
carrying Battle Bridge-road across the north end of the 
passenger station to be demolished. This work, we 
learn, is practically completed, and the new road will 
be opened shortly. It has necessitated the strengthen- 
ing of the western tunnel immediately outside the 
passenger station, the provision of new dock walls 
next to the Regent’s Canal, and a ferro-concrete 
bridge over the latter. The girders for the canal 
bridge were pre-cast and, when matured, were rolled 
over the canal and the floor then constructed in situ. 
The centre girder weighs about 50 tons. 

The timber viaduct giving access between King's 
Cross goods yard and the Great Northern Company's 
coal drops in Cambridge-street was replaced by a 
ferro-concrete superstructure on brick piers. The 
girders were pre-cast in the company’s engineering 
yard at Hitchin, and after they were in place pre-east 
slab flooring was laid between them and longitudinal 
timbers were then laid down to carry the rails. 


The Great Eastern. 


The most important work done by the Great 
Eastern Company was the improvement of the Liver- 
pool-street western suburban services, at a cost of 
about £80,000, with the object of securing an increase 
of from 50 to 75 per eent. in the number of trains to 
and from Chingford, Enfield, and Palace Gates. This 
improvement necessitated heavy engineering works 
at. Liverpool-street, Wood-street, Chingford, and 
Enfield, and minor works at other stations, together 
with considerable alterations in and additions to the 
mechanical and electrical signalling. The new ser- 
vices were brought into use on July 12th, 

Among other works may be mentioned alterations 
and improvements to the Continental Pier at Harwich 
and the Lowestoft quay frontage at Lowestoft. The 
Lowestoft pier pavilion was improved and re-decorated 
after having suffered considerably from the bombard. 
ment in 1916. A siding was laid in for the English Oil- 
fields Company, Limited,an undertaking having for 
its object the exploring for oil which is believed to 
exist in the Lynn district of Norfolk and for shale and 
brick earth. Another was laid in for a large chilling 
factory which is being erected at Cantley, on the 
Norwich and Yarmouth line. A timber piled and 
decked bridge of seven spans over the river Yare 
was reconstructed with reinforced concrete trestles 
of a novel design. Protected steel caps and girders 
are laid thereon and support an open timber deck, 
to which the chairs are fastened. 


Great Central. 


On the Great Central, the rebuilding of the fish 
market at the north end of No. | fish dock at Grimsby, 
destroyed by fire in June, 1918, was completed. 
The reconstruction of the old fish market on the 
west side of this dock having been decided upon, 
the first length of 270ft. at the northern end was 
begun. This is a work of considerable magnitude, 
but has made satisfactory progress. The construe- 
tion of additional piers for the purpose of strengthen- 
ing the viaducts at Mottram and Dinting was 
completed. The new retaining wall in Wembley 
eutting, where the serious slip of February, 1918, 
oceurred, was built, and all four running lines are 
again available. 


Und Li 

At Charing Cross, on the Metropolitan District 
Railway, a new subway, costing £12,000, was opened 
on December 4th. Its purpose is to segregate the 
passengers from the street and off the District trains 
who are proceeding to the “‘ Bakerloo”’ and Euston 
and Hampstead tubes from those who have arrived 
from the tubes. The roof of the subway is only 18in. 
below the District rail level, so the ceiling is made of 
asbestos composition sheeting, packed with slag wool, 
to deaden the noise of the trains. As the floor is 
below the level of the subsoil water, the foundation 
of the subway includes a cast iron tank. Another 
interesting feature is the arrangement of the lighting, 
which is by reflection from concealed lamps. 

With a view to deciding the procedure to be adopted 
for the general enlargement of the tubes of the City 
anc South London Railway, which are smaller than 
the other tubes, an experimental section has been 
carried out. 

On the Central London, two new platforms were 
built underground at Wood-lane in connection with the 
joining up of the Ealing and Shepherd’s Bush Railway, 
together with some heavy cuttings and retaining 
walls in the open up to the Great Western boundary. 
The Central London power-house is now connected 





up to Lot’s-road power-house, and part of the line 
is worked therefrom. 


Scottish Railways. 

The North British would appear to be the only 
Scottish railway company engaged in any new works, 
At Berwick the new up goods loop was opened in 
1916, and now the bridge carrying Castlegate-road 
over the railway north of the station is being replaced 
by a steel structure of four spans, which, it is hoped, 
will be finished next summer. At Dunfermline 
Upper Station, where a new mineral depdt was opened 
in 1916, the passenger station is, being reconstructed. 
The work includes the lengthening of the platforms 
from 340ft. to 600ft., and the provision of a footbridge. 

The existing viaduct at Dunninald—Arbroath and 
Montrose Railway—an old structure, is now of too 
light construction for modern traffic, and requires 
to be removed. A new three-span viaduct is being 
constructed alongside the existing viaduct, consisting 
of three spans of 59ft. 7in., supported on brick piers 
carried down to the solid rock. 

Early in 1915 the construction of a new parcels 
office at Queen-street Station, Glasgow, was begun, 
but owing to war conditions it was not possible to 
get materials to complete the overhead luggage 
bridges and electric luggage lifts in connection there- 
with. This portion of the work has now, however, 
been in hand for some time, and it is expected that 
the bridges and hoists will be in operation at an 
early date. Four 30-cwt. luggage lifts, with overhead 
connecting gangways, are being provided to deal 
with barrow traffic, in order to keep the same clear 
of the various platforms. The work involved the 
construction of large steel towers about 45ft. in height 
for the luggage lifts. The connecting gangways or 
luggage bridges are 10ft. wide, and have spans 
varying from 70ft. to 134ft. 


New Proposals. 


The only new railway sanctioned during the year 
was the Derwent Valley, Calver and Hassop, which 
runs from Grindleford on the Dore and Chinley section 
of the Midland to Hassop, the next station north of 
Bakewell, on the Manchester and Derby section. 

No schemes for converting railways from steam to 
electrical operation were put in hand during the year. 
As has already been said, the North-Eastern proposal 
to electrify the main line between York and New- 
castle was under consideration, but was postponed. 
There was some talk of extending the Lancashire and 
Yorkshire Company's area in the Manchester district 
so as to include Oldham, Royton and Shaw. In 
July it was announced that the London and South. 
Western Company had abandoned for the present 
the idea of extending its electrical services to Guild- 
ford. ‘The London, Brighton and South Coast Com- 
pany, on the other hand, is ready to proceed with the 
completion of the main line to Brighton as soon as 
the conditions are favourable. In March the Minister 
of Transport appointed a departmental committee 
to consider and report on the electrification of rail- 
ways._ This body first met on March 22nd, and an 
interim report was issued on September 29th. 


Steamers. 


During the year two of the four new express passen- 
ger steamers of the London and North-Western Com- 
pany were placed in service—the Anglia in June and 
the Hibernia in December. The Great Eastern has 
added two new geared turbine vessels, the Antwerp—- 
see our Supplement to-day—and the Bruges, to its 
Harwich-Antwerp fleet. The former made its first 
passenger trip on June Ist, 1920, and the latter in 
October. 

The most interesting event under this head was the 
transfer, as from November 28th, of the contract for 
the conveyance of the Irish mails between Holyhead 
and Kingstown from the City of Dublin Steam Packet 
Company to the London and North-Western Railway 
Company. The tender of the former for the renewal 
of the contract it has held, under sundry renewals, for 
seventy years, was £150,000 a year for ten years, with 
a guaranteed profit of £30,000 a year. The railway 
company asked for £100,000—to be reduced to £90,000 
when the inner harbour at Holyhead is deepened—for 
twenty years. Provision is, moreover, made for the 
contract to be reviewed in the event of the cost of 
labour being materially reduced. 


Personal. 


Two eminent mechanical engineers and one civil 
engineer died during the year—-Mr. Wilson Worsdell 
on April 14th, Mr. Bowen Cooke on October 19th, 
and Sir James B. Ball on September 16th. Sir Francis 
Dent retired from the general managership of the 
South-Eastern and Chatham on March 31st, Mr. W. 
Dawson, the permanent way engineer of the London 
and North-Western, on August 30th, and Sir Thomas 
Williams from the general managership of the London 
and North-Western on December 3lst. The last 
named, it was announced on December 10th, 1s 
sueceeded by Mr. Arthur Watson, who will, however, 
continue to act as general manager of the Lancashire 
and. Yorkshire. 
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Light Railways in Lincolnshire —- British Coal for Ttaly — Restoration of Foreign. Trade —- Opposition to New Telephone Rates — United States Scout 


Cruisers 


Proposed Giant Battleship - 


AN important scheme of light railways for Lincoln- 
shire was considered at a mecting held recently 
at Spalding. The estimated cost was stated to be 
£550,000, of which the Holland County Council would 
be responsible for £423,000, the balance being found 
by the Cambridgeshire County Council, the Lindsey 
Council, and the Soke of Peterborough. It was re- 
ported that the plans had received the favourable 
consideration of the Ministry of Transport and 
Ministry of Agriculture, and it was decided that the 
whole scheme should be proceeded with, subject to a 
grant being made by the Government. 

. . . 

Tae short supply of British coal in Italy is causing 
the gravest inconvenience to the railways and in- 
cListry generally. In a report just to hand it is pointed 
out that the pre-war demand of this important market 
totalled 12,000,000 tons a year, which was nearly all 
supplied by Great Britain. The replacement of 
imports from this country, and particularly of Welsh 
coal for the requirements of the railways, by low- 
quality coal from other countries is a most serious 
handieap, and there is a universal desire to obtain 
from Great Britain a larger tonnage of good coal at 
lower prices than those now quoted. 

2. .o..e 


Ir is generally recognised that international trade 
cannot be revived on the necessary scale to ensure a 
recovery in industry and commerce unless steps are 
taken to rectify the exchanges and to improve credit. 
The Board of Trade is now taking steps towards this 
end, and meetings have been held this week between 
representatives of the Government Department 
named and financial and commercial interests. Sir 
Robert Horne has submitted a scheme for the crea- 
tion of credit insurance bonds as well as other pro- 
posals, so that foreign trade can be conducted under 
strong financial guarantees, The difficulty of framing 
a practical scheme is, of course, quite formidable, 
but it is hoped that the very important interests which 
are now associated in this task will achieve success. 

> > - 


Opposition to the new telephone rates is being 
expressed in vigorous language, and additional resent- 
ment has been caused by the announcement that the 
higher rates will come into force almost immediately, 
there being no need to obtain parliamentary authority. 
Only Treasury sanction appears to be necessary, and 
it is pointed out that this will naturally follow the 
approval by the Select Committee of the House of 
Commons of the Departmental Committee’s recom- 
mondations. The attitude of large users of the tele- 
phone is that so important a question as an increase 
in the cost of an almost universal means of communi- 
cation should have been entrusted to an expert 
independent tribunal. An efficient telephone service 
at reasonable rates is, it has been pointed out, an 
asset of great value to industry and commerce, and 
to add to inefficiency high rates is a blunder of the 
first magnitude. Sir Robert Hadfield, in an interview 
a day or two ago, expressed the opinion that the new 
rates would restrict the use of the telephone. 


+ * ~ 


WuHen the first of the scout cruisers now under con- 
struction for the United States Navy is launched in 
the near future the open secret as to the modifications 
in design which have been made will become public 
property. The designed speed of these ships will be 
reduced from 35 to 33.6 knots, and at the same time 
the displacement, will be increased to 3500 tons. The 
vessels will mount as many as twelve 6in. guns, and 
it is claimed that their fighting qualities will be 
superior to any warships of the light cruiser type that 
have been laid down by any other naval Power. Ten 
of the class are expected to be in commission before 
the end of next year. 

* ial * 


THe naval question, particularly that aspect of it 
which relates to the composition of the future fleet, 
still continues to attract attention. Sir Percy Scott 
has been invited to submit his views on the functions 
of a battleship before the Sub-committee of the Com- 
mittee of Imperial Defence, but has declined. In a 
letter to The Times, announcing his refusal to appear 
before this Committee and pointing out that his views 
as to the uselessness of the battleship of the surface- 
going type, have not changed since the year 1913, Sir 
Percy tells us that the Sub-committee appointed to 
investigate this question consists of Mr. Bonar Law, 
Mr. Churchill, Mr. Long, Sir Robert Horne, Sir Eric 
Geddes, and Admiral Beatty. This is the first intima- 
tion as to the precise character of the Sub-committee 
which is charged with the momentous task of an 
investigation which may decide our future warship 
building policy. 
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The Battleship Controversy — Proposed Removal of Suez Canal Bridge —- Short Shift Remedy for Unemployment — 
Another Ship-repairing Contract Gone to Holland 


~ New Geared Turbine Cunarder — Horseshoes to 


Submarine Cable Aid to Navigation — Tractore for Launching Lifeboats 


Demolition of Old Keadby Viaduct, 


THE projected removal of the Kantara Bridge over 
the Suez Canal and the consequent break in the rail- 
way system which so materially relieved the transport 
problem during the war, has called forth strong pro- 
tests. It is now reported that a well-known railway 
engineer has been asked to visit the United States 
to inspect certain tunnel works and report on the 
scheme for a tunnel beneath the Suez Canal to replace 
the bridge which is to be demolished. 

* . * 


THERE is some conflict of opinion as to the emer- 
gency scheme of the Government for dealing with 
unemployment. On the face of it the plan of working 
short shifts and so enabling a larger number to be 
partially employed is a sound one, and it has found 
favour. There are, however, a large number of workers 
who, to say the least, do not like the idea that they 
should be put on short time to enable other people to 
find work. Mr. Tom Mann, the secretary of the 
Amalgamated Engineering Union, has given his 
approval to the scheme provided that every man 
receives an adequate weekly wage. He looks upon 
it as a step in the direction of the plan proposed by 
Sir Allan Smith of making each industry responsible 
for its own unemployment problem. Mr. Clynes has 
surprised many people by adopting a hostile attitude. 
He has expressed the opinion that the working of 
short shifts will reduce the level of subsistence, reduce 
the buying power of the people, and thus accentuate 
the depression in trade. 


= 7 . 


Proposats for the federation of transport workers’ 
unions, which were referred to in a recent issue, have 
now been approved. ‘The subject was discussed at a 
meeting held on Sunday last, and the case for amalga- 
mation was argued by Mr. Harry Gosling and Mr. 
Ernest Bevin. The last-named pointed out that 
power belonged to those who operated in large numbers 
with scientific organisation to give expression to their 
desires. The capitalist system had, it was insisted, 
been a ghastly failure, as was indicated by the present 
condition of affairs; but, unfortunately, the trade 
unious were not ready to take its place. What Mr. 
Bevin appears to fear is that the dockers’ minimum 
wage is in fear of being attacked, and the amalgama- 
tion of interests now effected will, he believes, serve 
to keep any movement towards the lowering of wages 
in check. 

. * * 

Tr is reported on good authority that another large 
ship repairing contract, which under ordinary circum- 
stances would have been placed. on the North-East 
Coast, has gone to Rotterdam. . The earlier contracts 
which have been diverted to Dutch yards have been 
for re-conditioning, but the latest instance is stated 
to be a general repair job. The reason for the prefer- 
ence shown by shipowners for having the work done in 
Holland is, as in former instances, the low price quoted 
by the Dutch firm which has secured the contract as 
compared with the cost at which the work could have 
been done in an English yard. The actual respective 
prices quoted are said to have been £10,000 and £6000. 

* > * 


Muc#u interest has been oceasioned by the arrival 
in Liverpocl prior to her maiden voyage of the 
Albania, the first vessel of the post-war programme of 
the Cunard Company to be completed. With a gross 
tonnage of 13,000, the new liner has a length of 522ft. 
She is fitted for the burning of oil fuel, like most of the 
liners built since the war, and represents the latest 
practice in marine engineering in being fitted with 
double reduction geared turbines. Only first-class 
passengers will be carried. 

: =o 


THE Slippery Road Surfaces Committee of the 
Ministry of Transport has been investigating the 
shoeing of horses in connection with the methods of 
road surfacing now adopted. It is reported that a 
considerable number of horses have been fitted with 
special devices in place of the familiar horseshoe, and 
that experiments are being carried out in many dis- 
tricts to test the possibilities of these new methods 
of shooing horses. 

*x * * 


Tue tables which have been issued by the Air 
Ministry this week give the value of goods imported 
and exported by air for the months of October and 
November, and to facilitate comparison a summary is 
appended to the tables of the goods traffic by air for 
each quarter since the opening of air routes to the 
Continent in August, 1919. For the fifteen months 
to the end of November, 1920, the value of the 
imports is given at £685,000 and of exports at 





£344,876. 


Transport Workers’ Wages 
Air Exports and Imports A 
Swedish British Train Ferry 


be Discarded 
Profit Sharing 


Weritrnca in the ‘‘ Naval Annual ”’ on the composi- 
tion of the future fighting fleet, Sir George Thurston, 
the naval architect of Vickers Limited, while admitting 
that the submarine has affected the design of the 
capital ship, insists that the great surface-going 
battleship must remain in a position of dominance. 
It must, he adds, continue to increase in size and 
speed and become less vulnerable, and a picture is 
drawn by Sir George of a 57,000 tons displacement 
vessel having a length of 932ft., a speed of 33.5 knots 
and a main armament of eight 18in. guns. Referring 
to the unarmoured submersible, with armament and 
speed equal to that of a capital ship, its dimensions 
would, it is insisted, be such that naval experts would 
hesitate to accept responsibility for recommending 
the use of such a vessel. 

eee 


Tue demonstration given on Tuesday last of the 
aid to navigation of the leader cable, which has been 
laid down in or ae channels to Portsmouth, 
attracted the at of a large number of foreign 
naval attachés. The Portsmouth cable, as a result 
of the success attained during the experimental 


period, has now become one of the permanent features 
of the port, and many large war vessels are being 
with the necessary receiving apparatus to 
use to be made of this guiding device. The 


iple employed is that of submarine sound signals, 
those who attended the demonstration on Tuesday 
able to witness the ease with which the signals 
the cable were received on ships fitted with the 
listening devices. 


: 


* * * 


REFERENCE is made in a report issued by the 
National Lifeboat Institution to experimental work 
which has been carried out in the launching of life- 
boats from flat sandy beaches. The caterpillar 
tractor has been found very suitable under these 
conditions, and twenty tractors of this type are now 
being adapted for lifeboat launching. The reinforce- 
ment of the fleet of the Institution by motor lifeboats 
is making steady progress. Six have been added since 
the termination of the war and seventeen more are 
at present under construction. 

* * * 


In 1919 a profit-sharing scheme for the benefit of 
the employees and in the expectation of avoiding 
labour troubles was instituted by the Watford Engi- 
neering Works, Limited, papermakers’ engineers, of 
Watford. After providing for depreciation, reserves, 
&c., and paying 7 per cent. on the capital, the surplus 
profits are divided into three portions, one of which is 
allotted to the employees in proportion to their wages, 
subject to increases in the case of those who have been 
with the firm for five or ten years consecutively. For 
the year ending October 31st, 1920, it has been found 
possible to distribute a sum equal on an average to 
5} per cent. on the wages received, although in the 
case of long service men the percentage was at a 
higher rate. At a meeting held on Thursday, Decem- 
ber 23rd, the amounts earned were paid out, and 
satisfaction at the results was expressed both by the 
directors and the recipients. 


* * * 


Tue plan for a train ferry between Gothenburg 
and one of the Humber ports has been revived, and 
has been laid before the Federation of British Indus- 
tries for consideration. It is proposed by the advo- 
cates of the scheme, which has obtained the support 
of the Swedish Government, that the service should 
be carried out by 10,000-ton steamers, designed for 
a speed of 18 knots, and that accommodation should 
be provided for both passengers and goods. The 
necessary capital should, it is suggested, be found 
to an amount of £10,000,000 by England, subject 
to a guarantee of the Swedish Government for pay- 
ment of interest up to 10 per cent. 


* + * 


Tue work of demolishing the old viaduct which 
carries the Great Central main line across the river 
Trent, between Doncaster and Grimsby, has reached 
an interesting phase. The iron superstructure has 
already been removed, but the withdrawal of the old 
supporting cylinders from the river bed is proving 
rather a difficult undertaking. This old viaduct has 
been replaced, it will be recalled, by the new bridge, 
the prominent feature of which is the Scherzer rolling 
span, 150ft. in length. The Great Central Company 
is now giving consideration to a scheme for the recon- 
struction of the swing bridge over the Sheffield and 
South Yorkshire Navigation Canal at Keadby. This 
would be a work of considerable magnitude, and would 
probably involve a temporary diversion of the main 





line. 
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Locomotives and Rolling Stock of 
1920. 


Ir is possible that in ideal circumstances 1920 
would have been rich in locomotive design. We can 
imagine that with long arrears of work to make up 
and the need for more powerful engines, designers 
would have concerned themselves with the production 
of new types. As a matter of fact, the circumstances, 
throughout the year were such that development 
was practically out of the question, and there is little 
or no real progress to put on record. It has been 
pointed out that the arts of refinement can only 
flourish in a nation when capital has been accumu- 





able by reason of its three cylinders and the improved 
form of valve gear, but on account of its boiler, which 
is larger than any other in the country carried on a 
similar wheel arrangement. This boiler has a shell 
6ft. diameter by 1lft. 5}in. long made of a single 


| sheet ; it contains 249 tubes, and has a fire-box with 


a heating surface of 182 square feet. The total 
evaporating surface is 1900 square feet, and the super- 
heater surface 407 square feet. The cylinders are 
18}in. diameter by 26in. stroke, and the coupled 
wheels are 5ft. Sin. diameter. An interesting feature 
is the use of heat-treated steel for the motion. We 
reported on December 31st a run with an engine of 
this class, No. 100l—see our Supplement to-day- 

made by Mr. Cecil Poultney. The engine handled a 
train of 870 tons with ease, and impressed our repre- 








admirable 4-6-4 tank engines, the two already in 
service having given excellent results with heavy 
loads and the present-day exacting traffic require- 
ments. 


Great Eastern. 


Possibly the most interesting engines that Mr. Hill 
turned out during the year are five “‘ Super’ coal or 
goods engines, numbered 1270 to 1274. These 
engines, one of which we illustrate in a Supplement 
to-day, have “‘ 1500”’ class boilers for 180 1b. pressure, 
and are fitted with superheaters and piston valves. 
Five coal engines of the “ 1240” class 0—6—0 were also 
built. The company now owns thirty-five engines of 
that type, and twenty-five of them are provided with 











lated. The observation is almost equally true of 
rnechanical progress. The railways have little or no 
money to spend on experimental types, and in con- 


sequence, throughout the year, they almost 


without exception, contented themselves with the | 


manufacture of engines that, being made to esta- 
blished designs, could be produced relatively cheaply 
and certainly with greater rapidity. Advance is 
scarcely to be looked for until money is freer, till the 
future of the railways is decided upon, and until the 
need for engines, of any kind, is less insistent. We 
hope that time will soon come. Steam locomotion 
is being stoutly assailed; on the one hand by the 
advocates of electricity-for-everything, and on the 
other by the fuel economists, who are endeavouring 
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to solve the problem of the internal combustion 
engine for railway work. Fortunately, steam loco- 
motives have not yet standardised in this 
country, and as long as we have a number of engineers 
in our great railway companies who are devoted to 
the development of the locomotive rather than to its 
commercial exploitation, we may hope for the 
production of new designs and new inventions. 


been 


Great Northern. 


It is, we fear, literally true that Mr. Gresley’s three- 
cylinder engine is still the only locomotive of out- 
standing interest, and it belongs almost as much to 
1919 as to 1920. Mr. Gresley’s first experimental 
three-cylinder engine, No. 461, was produced in the 
former year, and last year he settled down to 
the production of a class—No. 1000—which was 
completely described in our issues of May 7th and | 
December 3Ist, 1920. This engine is not only remark- 








MIDLAND RAILWAY—DECAPOD FOR THE LICKEY INCLINE 





sentative with its excellence. Six of these engines 
are already in service, and four more are nearly ready 
for the road. 

Mr. Gresley has also turned out during the year 
several 0-6-2 tank engines for work in the London 
Metropolitan district. They are similar to Mr. Ivatt's 
engines of thirteen years ago, but the boilers are higher 
pitched, superheaters are fitted, and they have piston 
valves. on top of the cylinders. The wheels are 
5ft. Sin. diameter. The superheater is of the Doncaster 
twin tube type with an area of 207 square feet. The 
cylinders are 19in. by 26in. The engines follow the 
familiar requirements in Metropolitan engines as 
regards condensing arrangements’and short funnel. 
Ten of them are under construction at Doncaster, 


Working Pressure 180 ibs per. aq. in. 
Four Valves 3¢ dia. 








MIDLAND RAILWAY—WEIGHT DIAGRAM OF DECAPOD 


and others are being built by the North British 
Locomotive Company. 


London and Brighton. 


Mr. Billinton has made an external modification 
of his 2-6-0 express goods engine—illustrated 
originally in our issue of January 30th, 1914—of 
an interesting kind. One of these engines is shown in a | 
Supplement to-day, and it will be noticed that 
a feed dome has been added on the first course of the 
boiler. Seven of these engines are now being com- | 
pleted in the Brighton shops. We may recall that 
they have cylinders 2lin. by 26in., and 5ft. 6in. | 
coupled wheels. The working pressure is 170 Ib. | 
The evaporating surface is 1155 square feet, and the 
superheater surface—twenty-one elements—-279 | 
square feet. The total weight of the engine is 64 
tons, and of the six-wheeled tender 41 tons 10 ewt. 

Mr. Billinton constructing five more of his 
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| oil firing, engine No. 








Other work 
dene at Stratford included the construction of ten 
4-6-0 express engines of the famous “ 1500” class, 
whilst two 0-4-0 shunting engines and three 0-6-0 


combination steam and vacuum brakes. 


tram engines are nearing completion. We may recall 
that twenty ‘* 1500’s”’ were ordered from W. Beard- 
more and Co., Limited, and when that order is com- 
pleted the class will number sixty. Mr. Hill tells us 
that he has now one hundred and ninety-four engines 
fitted with superheaters. 


London and North-Western. 


No new class of locomotive appeared at Crewe 
during the year, but the works were busy On various 
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Coal 4 Tons 
Water 2060 Gallons 
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conversions and on the production of forty ‘* Claugh- 
tons ’’ and eleven “ Prince of Wales’s.”’ No less than 
ninety engines of the latter class are being built by 
Wm. Beardmore and Co., Limite1, for the company. 


|The valves of these engines will be driven direct by 


Joy gear, thus obviating the use of rocker arms 
hitherto employed for inside admission piston valves. 

An interesting trial was made on the London and 
North-Western Railway with the Scarab system of 
2585—Watt, of the “ Pre- 
cursor’ type—being fitted with the appliance. A 
report of a test run with this engine made by our 
representative appeared in our issue of September 
10th last. Captain Beames, who succeeded the late 
Mr. Bowen Cooke, informs us that another engine, 
one of the “ George the Fifth ” class, 4-4-0 super- 
heater, is at the present time being converted to this 


| system of firing. 


We note with interest that three “ Precursors” 
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are being provided with superheaters, but will retain 
their original flat slide valves. 


Midland. 


We illustrate on p. 10 a ten-wheels coupled banking 
engine for service on the Lickey incline, which Sir 
Henry Fowler completed and put into service. We 
must compliment Sir Henry on the very attractive 
appearance of this big engins but we imagine that 
the inclination of the cylinders will stir up those of 
our correspondents who were critical of Mr. 
Greslev’s first three-cylinder design. We may men- 
tion, by the way, that Mr. Gresley has made some 
very interesting experiments on the effects of inclina- 
tion when at rest and when running. We trust some 
day he will make them public. The broad result is 
that inclination—moderate, of course—is only dis- 
turbing at very low speeds. Nearly all the particulars 
of Sir Henry’s engine are given on the line diagram 


50 


above, but we must add that the evaporative 
surface in tubes is 1560 square feet, and in 
the fire-box 158.25 square feet, or 1718.25 


square feet in all. The superheater area is 445 square 
feet, and the grate area 31.5 square feet. The tractive 
effort at 85 per cent. boiler pressure is 43,312 lb. 


The North-Eastern. 


The most notable addition to the locomotives of 
the North-Eastern Railway is the “S83” class of 
fast goods engines, one example of which—No. 846 
is illustrated this week in a Supplement. These 
engines have three cylinders, 18}in. by 26in., all in 
one casting with a common valve chest. The boiler 
has a total heating surface—evaporative and super- 





engines, of which one—No. 106—is illustrated on this 
page. The wheel arrangement—4—4—4—-which gives 
a fixed wheel base of only 7ft. 9in., enables the engine 
to take yard curves of only 4} chains radius. The 
total weight on the coupled wheels is 39 tons, and on 
each bogie 19 tons, making 77 tons in all in working 
condition. The engines are required to accelerate 
rapidly and haul trains of 250 tons, which their 
tractive effort of 17,400lb. enables them to do. 
The cylinders are 19in. by 26in., the wheels 5ft. 9in. 
diameter, and the working pressure 160lb. The 
tubes end flue tubes present an evaporative area of 
1046 square feet, and the fire-box has a surface of 
132 square feet. A Robinson superheater which is 
fitted has a tube area of 268 square feet. Two thou- 
sand gallons of water are carried in the side and rear 
tanks and 4} tons of coal. Several of these engines 
have already been delivered by the makers, Dick, 
Kerr and Co., Limited, and cthers are still in hand. 


SCOTTISH AND 


Caledonian. 


Four new classes of locomotives have been recently 
put into service by Mr. Pickersgill, but as we shall in 
a few weeks’ time describe them all, there is no need | 
to deal with them at length. One of these types is a 
4-6-0 passenger engine, and it we illustrate in a} 
Supplement to-day. Others are a 4-4-0 and a 4-6-2 
tank, both for passenger services, and a 0-6-0 goods 
locomotive. The first three are fitted with Robinson 
superheaters. The express passenger 4-6—0 engines | 
are designed especially to work between Glasgow and 
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Carlisle, but they run oceasionally to Aberdeen. They | illustrated on page 14, must 
have 6ft. lin. wheels, cylinders 20in. by 26in., and | 





overhang of the arms looks rather unmechanical, but 
the stub spindle is well guided, and Mr. Whitelegg 
informs us that after several months’ work the 
arrangement has proved quite satisfactory and, as 
a matter of fact, owing to the reduction of joints, 
gives much less trouble than the original gear. 

Following the same line of thought, Mr. Whitelegg 
has made the reversing gear act direct instead of 
through rocking levers, as it used to do. 


Great Northern of Ireland. 


Mr. Glover has fifteen tender goods engines on 
orde: with Beyer, Peacock and Co., Limited, and 
received three of them last month. They are of the 
simplest and cheapest design possible, but have 
Robinson superheaters, which is the standard design 
| with the company. The cylinders aré 194in. by 26in., 
the coupled wheels 5ft. lin. diameter, and the working 
pressure 175lb. The engine weighs 53.5 tons, and 
| the tender 36 tons. 
| It may be recalled that Mr. Glover was testing 
| Robinson superheaters with flat slide valves in some 
4-40 engines. The result, he tells us, has been so 
satisfactory, and the hauling power has been so much 
increased, that further engines will ke modified in the 
same way when occasion offers. 





Makers’ Engines. 

Amongst engines turned out during the past year 
by private firms in this country, the heavy Garratt 
articulated locometive, built by Beyer, Peacock and 


|Ce., Limited, for the South Afriean Railways, and 


be- mentioned. The 
total weight of this machine, on a 3ft. 6in. gauge, it 








heater—of 2094 square feet, 166 of which are in the 
fire-box. The grate area is 27 square feet. At 85 
per cent. of the working pressure—]180 Ib,—the trac- 


tive is 


5ft. 


‘a 


effort 30,032 1b. The coupled wheels are 
8in. diameter, and the engine turns the scale at 
tons..14 cwt., whilst the tender accounts for 46 
tons 2 cwt. 


The London and South-Western. 


Mr. Urie continued throughout the year the con- 
struction of the group of twenty six-coupled goods 
engines begup in 1919. Twelve of these engines are 
now in service, and one of them—Ncec. 498—is shown 
in a Supplement to-day. They were described in our 
issue of April 30th last, and it is only necessary to 
give here a few particulars. In a sense they are the 
descendants of the mixed traffic engines of 1914, and 
are still more closely related to the six-coupled pas- 
senger engines which were fully illustrated in our 
issue of November Ist, 1918. Having many parts in 
common with their predecessors, economy is realised 
in Operation and maintenance. With wheels 5ft. Tin. 
diameter, two cylinders, 2lin. by 28in., and a boiler 
pressure of 180 lb., they develop a tractive effort of 
approximately 28,000 lb. The total evaporating 
surface is 1878 square feet, and the Eastleigh super- 
heater with which they are fitted presents 308 square 
feet. The grate area is 30 square feet. The weight 
on the coupled wheels is nearly 56 tons, and the total 
weight of the engine and tender in working order is 
135 tons 1 ewt. The length over the buffers is a trifle 
over 654ft. 


The Metropolitan Railway. 


A notable addition to the steam locomotives of the 
Metropolitan Railway is a class of heavy tank 








METROPOLITAN RAILWAY -TANK ENGINE 


work at 175lb. pressure. Ordinary Stephenson's 
link motion is used, the rods being crossed to permit 
inside admission piston valves to be employed. The 
weight of the engine is 75 tons. The tender carries 
4200 gals. of water and weighs 46 tons 10 cwt. Six 
of these engines, all built at St. Rollox, are already 
on the road. 


Glasgow and South-Western. 


Mr. Whitelegg has been engaged on the modifica- 
tion of old engines rather than on the creation of 
new types. He has taken some of Mr. Manson’s 
original “‘ No. 8°’ class of 4-4-0 passenger engines, 
and has given them enlarged boilers, extended smoke 
boxes, new cabs, and has made them into class 
** 375.’ Mr. Manson’s 0-6-0 main line goods tender 
engines of the “ 361” class (1900) have been treated 
in the same way, and are now “ No. 86” class. Mr. 
Whitelegg is endeavouring to reduce the company’s 
boilers to six standard types, and the boilers used in 
these conversions belong to one of these standards. 
The barrelis 6in. larger in diameter than that of the 
old boiler, but it was impossible to enlarge the fire-box, 
as there was no more room between the frames and 
axles. Possibly the. most interesting change in the 
passenger engine is connected with the valve gear. 
The link motion is of the Stephenson type, working 
flat slide valves. These valves are on top of the 
cylinders, and to operate them in that position Mr. 
Manson put in short rocking levers, and had, as a 
consequence, to cross the excentric rods. Mr. White- 
legg has got rid of the rocking arm by keying a bracket 
or arm rigidly to the stub-valve spindle. The outer 
end of this arm is in direct line with the valve spindle 
proper, and by using open instead of crossed rods 
direct driving of the valve is secured. The long 








should be remembeved, is close upon 134 tons, and 
the tractive effort is over 50,000lb. There are four 
cylinders, each 18in. by 26in., and the coupled wheels 
are 4ft. diameter. The working pressure is 180 lb. 
The total evaporative surface is 2554 square feet, and 
the superheater—Schmidt—surface, measured inside 
the tubes, 526.5 square feet. The grate area is 51.8 
square feet. In the front tank 3350 gals. and in the 
rear tank 1250 gals. of water are carried. The tender 
takes also 9 tons of fuel. 

The North British Locomotive Company, Limited, 
supplied engines during the year to India, Egypt, 
South America, and to several home railways. The 
principal new type was a 2—10—0 oil burner for the 
Great Indian Peninsular Railway. The Sudan 
Government Railways took delivery of ten of the new 
type 2-8-2 engine, illustrated on page 14. With this 
engine we hope to be able to deal at greater length 
before long. It has cylinders 2lin. by 27in., 4ft. 6in. 
coupled wheels, and working pressure of 160]b. The 
evaporative surface is 1537 square feet, and the super- 
heater area 268 square feet. The weight of the engine 
in working trim is 75 tons 14 ewt., and of the tender, 
with 5000 gals. of water, nearly 55 tons. The Weir 
feed heater on the side will be noticed. 

As a contrast to this engine, for a 3ft. 6in. gauge, 
we illustrate on page 14a tank locomotive built for the 
Great IndianPeninsular Railway. It has cylinders 
22in. by 26in., 4ft. 3in. wheels, a working pressure of 
160 Ib., and a tractive effort at 75 per cent. of the 
boiler pressure of 29,600 ]b. It weighs 103} tons in 
working order. 

Another Indian locomotive of a different type is the 
latest design of 4-6-0 express passenger engine built 
for the Bengal Nagpur Railway Company by Robert 
Stephenson and Co., Limited, to the requirements of 
the chief mechanical engineer, Mr. A. C. Carr, These 
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engines, with two 21din. by 26in, eylinders driving 
6ft. Ljin. coupled wheels, with a working pressure of 
160 lb., develop about 19,620 lb. tractive effort at 
7 per,cent. cut-off. They do not present any very 
remarkable features, but it may be mentioned that, 
as in the case of Mr. Billinton’s latest engines, the 
feed is effected through a little dome in front of the 
regulator dome. 

We have already mentioned and briefly described 
the 4-6-0 engines, of which William Beardmore and 
Co., Limited, have an order for no less than ninety 
from the London and North-Western Railway Com- 
pany. The firm was also engaged throughout the 
year on an order for thirty-five engines for the East 
Indian Railway. These locomotives, on a 5ft. 6in. 
gauge, weigh, in working order, 73.2 tons, and draw a 
tender weighing 46.65 tons. They have two cylinders, 
22in, by 26in., coupled wheels, 4ft. 8}$in. diameter, 
and a working pressure of 160 lb. The valve gear is 
of the Walschaerts type. The engines are fitted with 
a Robinson superheater and piston valves, and a 
Robinson piston relief valve. For the Nigerian 
railways, 3ft. 6in. gauge; W. Beardmore and Co., 
Limited, had in hand during the year an order for 
nineteen locomotives with 18in. by 23in. cylinders, 
and for the Great Eastern the firm was engaged 
on the group of twenty 4-6-0 tender engines, which 
have already been mentioned. 

Nasmyth, Wilson and Co., Limited, built four 
neatly designed 4-6-0 tender engines for the Togo- 
land railways—metre gauge. They have I6in. by 22in. 
cylinders, with piston valves driven by Walschaerts 
gear. The coupled wheels are 4ft. in diameter, and 
at 90 per cent. of the boiler pressure a tractive effort 
of 16,896 lb. is realised. The evaporative surface 
measures 787 square feet, and a Robinson superheater 
of 112 square feet inside measurement is fitted. The 
grate is a trifle over 2ft. wide and 7ft. 7in. long. These 
tour engines are probably the first locomotives 
especially constructed for and delivered to lines 
previously in possession of Germany, as all the other 
once German railways—as, for example, in East 
Africa—are being worked, we believe, by existing 
rolling stock supplemented by engines sent from 
India. They were supplied through the Crown Agents 
tor the Colonies. We may mention also that Arm- 
strong Whitworth and Co., secured an order from 
Belgium for two hundred engines. 








Gasworks Engineering in 1920. 


A New Basis of Charging. 


IN the gas industry the outstanding event of the 
past year was the introduction of the Gas Regulation 
Act. By the passage of that Act the principle of 
selling gas on a volume basis, which had been in 
vogue for more than a century, was summarily dis- 
placed throughout the United Kingdom by a method 
which presents the advantage, from the consumers’ 
standpoint, of charging for useful heat energy only. 
fhe main provisions of the new Act are :—(a) The 
obligation to charge on the heat unit or “‘ therm ” 
basis, the latter unit representing 100,000 British 
thermal units; (6) the adjustment of the original 
‘standard’ or maximum price of gas, after con- 
version to the heat unit basis, to meet the additional 
expenditure resulting from present-day conditions ; 
(c) the obligation to supply’ gas at 2in. of water pres- 
sure in mains or service pipes of 2in. diameter and 
upwards ; (d) orders for operating on the new basis 
when granted by the Board of Trade come into force 
immediately, and refer to mere conversions ormethods 
of charging and adjustment of prices. Early in the 
year it seemed highly probable that some stipulation 
would be placed upon the proportion of incombustible 
constituents present in the gas mixture, and while 
powers were given to the Board of Trade to limit the 
percentage of inert matter, if thought fit, it is ques- 
tionable whether such powers will ever be exercised. 
For the moment, until evidence to the contrary is 
submitted, it is accepted that a British thermal 
unit, whatever company it keeps, gives a constant 
duty. Thus, the heat efficiency of a gas of low thermal 
concentration is identical with that of a gas of high 
thermal concentration ; and if, to obtain a definite 
result the has to utilise, say, 100,000 
B.Th.U., it makes no difference to him from the point 
of view of cost or efficiency whether he burns 200 or 
300 cubic feet of gas in the process. 

The South Metropolitan Gas Company, which 
operates under its own special Act of 1920, was the 
first undertaking to charge on the therm basis, the 
new method having been introduced from the 
beginning of the last quarter of the year. In this 
case the price of gas was fixed at 10}d. per therm. 
[t is well known, of course, that as regards restrictions 
relating to the purity of gas, there is’ no obligation 
on the part of the producers to remove the small and 
practically imnocuous quantity of sulphur com- 
pounds, other than sulphuretted hydrogen. The 
South Metropolitan Company, however, has devised 
and »pparatus which it claims renders the 
removal of these elusive compounds commercially 
practicable, and a novel point in the company’s 
special Bill is the provision made for recovering from 
the consumer part of the cost of extracting the 


consumer 


erected 





sulphur constituents: For instance, if in any yearly 
or half-yearly period of working, the sulphur com- 
pounds are less than one part in 40,000 by volume, 
then the selling price of gas—upon which the dividend 
is calculated—is deemed to be }d. per therm less in 
calculating the consumers’ share, or one-twelfth of 
@ penny per therm is to be divided between share- 
holders and employees. In other words, should the 
gas be maintained at a prescribed standard of purity, 
provision is made for the payment of a premium to 
shareholders and co-partners. By the end of the 
year application to operate under the new Act had 
been made to the Board of Trade by the majority 
of the leading gas undertakings, so that the early 
part of the New Year should see the heat unit prin- 
ciple widely established. 


A New Principle of Carbonisation. 

The new basis of selling gas has put an entirely 
different complexion upon the question of the most 
efficient type of manufacturing plant. It appears 
quite possible that the time-honoured retort bench 
for producing straight coal gas may, within the next 
decade or so, give way to the theoretically ideal 
system of complete carbonisation, the progress of 
which has hitherto been obstructed owing to the 
persistence with which the controlling authorities 
have adhered to old-fashioned standards of quality. 
With unlimited freedom as to calorific or illuminating 
power, however, the modern gas engineer recognises 
that if his business is to yield profits approaching 
those of pre-war days, he must install apparatus 
having a high thermal efficiency of gas production, 
and one which will yield the cheapest possible form 
of gaseous heat unit. Existing plant has served 
its purpose well in the direction ot providing « gas 
of high thermal concentration, but the way is now 
open for the manufacture of a leaner product. 
Although practical results are as yet difficult to co- 
ordinate, there would seem to be little doubt that the 
desideratum of cheap gaseous heat units will best be 
attained by the perfection of those processes which 
arrange—without yielding coke as a by-product—to 
gasify in one operation the whole of the combustible 
matter in coal. Well over a hundred plants based 
on this principle were erected or put on order during 
the past year, mainly by the smaller and medium- 
sized gas undertakings. Carburetted water gas re- 
mained generally in disfavour, owing to the soaring 
price of the oil used for its enrichment. There can, 
in fact, be no question that the day of gas under- 
takings as large consumers of oil is rapidly drawing 
to a close, for gas so made is the most extravagant 
method of producing the “therm.” Even unecar- 
buretted, or blue, water gas was assailed from the 
standpoint of economy, but in this direction con- 
siderable improvement may be looked for from the 
principle of making the plant “self-steaming,” 
whereby sensible heat now entirely wasted is employed 
for providing all the steam required for the purpose. 
The self-steaming process has been in operation in 
America—the home of water gas—for some years, 
and during the past year some half-a-dozen plants 
were remodelled in this country so as to provide for 
self-contained boilers. 


The Coal Strike. 


Gas undertakings, being essentially dependent upon 
coal, are amongst the first to suffer from the effects 
of a miners’ strike. The autumn coal stoppage, 
however, found the majority in affluent circumstances 
as regards their available stocks, and, owing to the 
short duration of the strike, practically no dislocation 
occurred. In one or two cases, notably Bristol, how- 
ever, serious inconvenience was caused by sectional 
disputes among gasworkers, the public supply of 
gas having to be discontinued for a time. During 
the coal strike a temporary order was issued, which 
related to all gas undertakings, to the effect that the 
supply of coal was to be conserved by reducing the 
calorific power of the gas from the normal quality 
of 475-500 B.Th.U. to 450 B.Th.U. per cubic foot, 
while the sale of coke was controlled much on the 
same lines as prevailed under the scheme of fuel 
rationing during the war. 


By-products. 


As regards the subsidiary by-products, sulphate of 
ammonia attracted a good deal of attention by 
reason of the fact that the association which controls 
the sale of the fertiliser in this country endeavoured 
to urge upon manufacturers the immediate necessity 
for producing a neutral salt of high physical quality. 
Of the 450,000 tons of sulphate of ammonia annually 
produced, only some 30,000 tons are of the neutral 
grade ; the remainder contains a certain proportion 
of objectionable free acid, and tends to cake or bind 
instead of being in that friable condition which 
renders it suitable for sowing and drilling purposes. 
In the past, the coal carbonising industries prac- 
tically had a monopoly in the sulphate market, but 
that this monopoly is likely to be disputed in the near 
future is shown by the fact that two important under- 
takings decided during the year to erect plant for the 
production of synthetic ammonia, one at Billingham- 
on-Tees and the other in Cumberland. Apart from 
home synthetic sources, it was stated that Germany 





contemplates next year an output of 2} million tons 
of combined nitrogen, while, by producing synthetic 
urea containing over 40 per cent. of nitrogen, she 
appears to have solved the problem of highly con- 
centrated synthetic fertilisers. In view, therefore, 
of the competition likely to be experienced from 
atmospheric sources, it has become imperative for 
the producer of sulphate from by-product processes 
to ensure that his salt, from the point of view of 
chemical and physical qualities, is beyond reproach. 


Coke and Steam Raising. 


Coke, in spite of its high cost, continued to increase 
in popularity as a fuel fer steam raising and furnace 
work. The main development oceurred with the 
** Sandwich” system, which employs a mixture of 
coal and coke. The method is simple and merely 
entails the division of the mechanical feed hopper so 
that both coal and coke are fed on to a travelling 
grate in distinct superimposed layers, the coal being 
uppermost. During the year the London County 
Council reported that, by the increased adoption of 
coke and breeze, a saving of more than £8000 per 
annum would be effected, while the fuel expert of 
the London Coke Committee stated that approxi- 
mately 500 sets of coke-burning apparatus, each 
with a potential consumption of 500 tons of coke per 
annum, had been fitted to hand-fired boiler furnaces. 
Some three or four public undertakings in London, 
whose steam plant is as yet only partially equipped, 
are already utilising 100,000 tons of coke per annum. 
So far as lower grade fuels are concerned, it was found 
at a Midland gasworks that a mixture of coke dust 
and ashes removed from the producers gave excellent 
duty as a boiler fuel, although the average evapora 
tive power of the mixture—5 Ib. of water per pound 
of fuel—was on the low side. A great deal of attention 
was given to the utilisation for steam-raising purposes 
of the various sources of waste heat inseparable 
from gasworks operations. The waste gases from an 
ordinary regenerative retort bench producer leave 
the system at a temperature of about 1200 deg. Fah., 
the whole of the sensible heat which they contain 
being lost under normal conditions. If, however. 
the gases, before reaching the atmosphere, are led 
through a specially constructed boiler setting, a con 
siderable amount of steam may be raised at an ex- 
tremely small cost. It has been shown, in fact, that 
approximately 40lb. of steam, at 1001b. pressure, 
may be generated for every 1000 cubic feet of coal 
gas made. When dealing with the waste heat problem, 
it is essential to bear in mind that the gases dealt with 
contain sulphur dioxide. Accordingly, unless special 
precautions are taken, speedy corrosion of the boiler 
tubes will occur. Trouble of the kind may best be 
avoided by ensuring that the gases in contact with 
the metal are not reduced in temperature below 
275 deg. Fah. 
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Railway Matters, 


Tue only entry in the New Year Honours of special 
interest to railwaymen is that Colonel J. W. Pringle, the 
chief inspecting officer of railways, has been made a 
Companion of the Order of the Bath. 


ANSWERING a question on the 23rd ult., Mr. Arthur 
Neal said that the question of abolishing first-class com- 
partments on the District Railway had often been con- 
sidered by the railway company, but there was a con 
siderable public demand for such accommodation, and 
as at present advised, he was not prepared to recommend 
its abolition. 

THE death, on the 4th instant, is announced of Mr. G. P. 
Neele, the doyen of retired railway officers. Mr. Neele 
was the superinteadent of the South Staffordshire Railway 
from 1849 until it was taken over by the London and 
North-Western Railway Compeny in 1860, and was the 
superintendent of the line of the latter company from 
1362 to 1895. He was in his ninety-sixth year. 

Tue retirement of Sir Thomas Williams from the general 
managership of the London and North-Western Railway, | 
and the fact eae Be ee, Howard Williams, is the 
general manager tral Argentine Railway, has 
prompted the Railway Gazetle to point out the Sie 
situation of father and son bei temp ly | 
general managers of important railway companies. } 

Tue difficulty in the way of the members of the late | 
Railway Executive Committee giving evidence before | 
Lord Colwyn’s Committee on Railway Agreements has | 
been met. by Sir Herbert Walker and Sir Alexander 
Butterworth attending a round-table conference, to 
ascertain what information was required to enable Lord 
Colwyn and his colleagues to complete their report. It | 
is understood that no evidence will be given, but an 
endeavour will be made to give the information which is 
necessary, as already promised by Sir Herbert Walker in 
his letter to the secretary of the Committee, which was 
read by Sir Eric Geddes in the House of Commons. 


) 





Tae Under-Secretary for Foreign Affairs stated in the 
House of Commons on December 22nd that the western 
portion of the Baghdad Railway is in territory at present 
occupied by Turkish Nationalists. A cotisiderable extent 
lies in Northern Syria and therefore in the French zone. 
These latter portions are presumably worked by the French 
authorities, but the Government has no information on 
the subject. The stretch of railway, approximately 
50 miles in length, from Baghdad to Samara, is at present 
worked by the Mesopotamian civil administration, 


in accordance with the terms of the Treaty of Peace with 
lurkey, when ratified. 

Tue change over from war to peace conditions would 
appear to have beneficially affected the accident record of 


the United States railways. From accident bulletin No. 74 | 


of the Inter-State Commerce Commission it seems that | 
in tram accidents 110 passengers and 359 servants were | 
killed during the twelve months ended December 31st, | 
1919, as against 286 passengers and 547 servants in 1918, 
and 131 passengers and 439 servants in 1917. Of 
xers injured in train accidents, the figures for each of the 
three years were 4549, 4655 and 4460 respectively, and 
of servants injured 2955, 4179 and 4214. There were 
6904 collisions in 1919 as against 8715 in 1918, and 15,897 | 
derailments as compared with 12,923. 
‘ne London correspondent of the Manchester Guardian 
suid, in an article contained in the issue of that paper 
for December 28th that “ the too-frequent railway acci- 
dents did not happen this time-— because it was 
a ‘green Christmas.’” It is a fact that an idea prevailed 
some years ago that Christmas was a time for bad accidents, 
but the only serious accidents at that time of recent years 
have been Chelford, December 22nd, 1894; Wivelsfield, 
December 23rd, 1899; and Hawes Junction, December 
24th, 1910. At the New Year there were Elliot Junction, 
December 28th, 1906; Ilford, January Ist, 1915; and 
Ratho, on January 3rd, 1917. Only in the Elliot Junction 
case did wintry conditions contribute to the accident. 


Cue “direct action” by the majority of the railway 
servants on the Irish railways, whereby they hoped, by 
refusing to carry the police, military and military stores, 
to coerce the Government, has failed. Ata conference of 
the National Union of Railwaymen held in Dublin on 
December 21st, a resolution was unanimously passed 
* that we have by our action during the last seven months 
shown our patriotism to our fellow-countrymen by refusing 
to carry implements of war designed to harass our people, 
and, further, that in view of the fact of the Labour Party 
having issued a national manifesto calling upon us to 
resume work, and thus prevent the Government from 
closing down our Irish railways, which would severely 
affect trade, commerce and the Irish people generally,” 
they would resume work and not discriminate as to the 
traffic carried, provided there was no victimisation. On | 
the 22nd Sir Eric Geddes wrote Mr. J. H. Thomas stating | 
that the Government had requested that no man should | 


be refused reinstatement or subsequently be penalised. | 


A STATEMENT issued by the Executive Committee of | 
the Scottish Coalowners’ Association points out how 
standardisation of wages, conditions of service and the 
eight-hours day bear more heavily upon the Scottish 
railway companies than with most of the large English 
companies, and that this injustice must, in equity, be 
redressed before the guarantee of the net receipts of 1913 
is withdrawn. The scheme of grouping outlined in White 
Paper Cmd. 787 will not provide this redress, as the placing 
of all the Scottish companies in one group will eliminate 
competition, create a y and provide a weak 
financial group. ‘To enable the Scottish companies to 


| 








much higher than in England, but that change wou!d | 
prejudice Scottish trade as compared with competitive | 
English trade, and not only stop trade development in 
Scotland, but actually reduce the volume and so decrease 
traffic on the railways and defeat the object of the in- | 
creases by failing to produce the necessary increased | 
revenue. Grouping with the English railways is recom- | 
mended, or a pooling for, say, five years, of the revenue 
of all the railways in the United Kingdom. 





| ductility, and 


final ownership of the whole system wall be determined | 
| 


na 


|} are conducted to a condenser in which the zinc is con- 


Notes and Memoranda. 





Tue gold output of the province of Ontario for the first 
nine months of 1920 was 424,297 fine ounces, worth 
8,735,768 dols., an increase of 1,161,182 dols. over the 
same period last year. In silver the production was 


7,831,143 ounces, worth 8,435,068 dols., compared with | 


7,475,396 ounces, worth 7,898,220 dols. for the same nine 
months in 1919. Increases were shown also in iron and 
copper, but there were decreases in nickel and cobalt. 


Coxe for metallurgical purposes must possess three 
essential characteristics, states the Chemical Trades 
Journal: (1) It must be hard and resistant to the abrasive 
forces to which it is subjected in the course of its transport 
from the coke oven to the foundry, and it must be able to 
withstand the crushing strains arising from the weight 


of the superincumbent charge in the furnace ; (2) it must | 


| contain a low proportion of ash, sulphur, and phospherus— 
| the limiting values demanded under normal conditions by 
| Many ironmasters are: ash, 10 per cent. ; sulphur, | per 
cent.; phosphorus, 0.05 per cent.; (3) as the coke in 
certain zones of the blast-furnace reacts with an w i 
stream of carbon dioxide, it is an essential to the sansa 
working of the furnace that the coke 


interaction with the gas. 


Miscellanea. 


Four oil tankers of 8400 tons each and 
steamers of the same tonnage are being built at Hong-Kong 
by the Hong-Kong and Whampoa Dock Company. 


two other 


We note that Mr. John Ames, general secretary of the 
Industrial League and Council, has been appointed a 
member of the Commercial Panel of the Appointments 
Department of the Ministry of Labour. 

Ir is reported that the Grimsby Electricity Committee 
is contemplating extensions, estimated to cost £200,000. 
The scheme has been prepared by the borough electrical 
engineer and manager, Colonel W. A. Vignoles. 


Tue amount of coal mined in South Africa, according 
to statistics published by the Department of Mines and 
Industries of that country, totalled for the month of 
October 1,170,158 tons. Allowing for wastage, 997,074 
tons were sold, which realised at,the pit’s mouth £412,420. 
Of this coal, 8905 tons were converted into by-products, 
yielding 2028 tons of coke, 4975 gallons of tar and 
256,000 Ib. of of ammonia. 


A scueMse has been approved by the Salford Corpora- 


ing 0 possess a certain | tion, it is stated, for extensions to its electricity under- 
| porosity, inorder that a large surface may be exposed for | taking, at an estimated cost of £1,250,000, and a Bill is 


| being promoted to obtain the necessary powers. A large 


As the result of an examination by the American | Station on the banks of the Irwell is contemplated. The 


steel deposited in electrically arc-welded 
that this metal has i Pp’ 
ting. In tests t! 

all of 
seventy—-showed evidence of unsoundness in their struc- 
ture, tiny inclosed cavities, oxide inclusions, and lack of 
intimate union. The conclusions reached are that this 
unsoundness is @ necessary consequence of the method of 
fusion as now practised, and that it is responsible for the 
deficiency in ductility of the joint metal. Both a “ pure 
iron” electrode and a low carbon steel electrode were 
used, with practically equal results. The composition of 
the material changed in fusion by elimination of carbon 
and other elements. The use of slight protective coatings 
on the electrodes did not appear to affect the mechanical 
properties of the arc-fused metal. 


+ 





| an inferior « 


A SOMEWHAT novel type of electric furnace which has 
recently been introduced in America is known as the Von 
Schlegell repelling arc furnace. Two electrodes are sus- 
pended in the furnace chamber and are drawn together 
nearest the hearth by adjustable weights. As soon as 
current flows, states the Jron Age, the repulsion between 
the electrodes forces the two ends apart, thus drawing out 
the arc. The repulsive forces also drive the are down 
| towards the charge. In this type of construction the 
| electrodes being approximately when in the 

operating position, the relative position of their ends is 
not affected the wearing cf the electrodes, or the 
melting down of 
hanges are i 
every decrease in current allows the ends of the 

to come closer together, and if any influence should break 
the arc, it immediately re-stablishes itself. Unusual 


Aiatal 





smoothness of operation, is is claimed, results. Three of | 


these furnaces are being used in melting non-ferrous metals, 
and one is employed in the production of aluminium steel. 


AN instance of the successful use of an outside caisson 
to repair a tank steamer recently damaged below water 


| line while passing through the Panama Canal is reported 
| in the Panama Canal Record. The shell plating and frames 
| on the port side of the forepeak were badly distorted at 


about the 6ft. mark, and there was a vertical tear in the 
plate about 4ft. long and lin. to Gin. wide. The dry dock 
was not available at the time, and after removing all the 
eargo from the forward part of the vessel to bring the 
bow up as high as possible, most of the injury was still 
below water level. The caisson used was a strong wooden 
box with the top and one side open, the edges at the 
open side being shaped to the form of the vessel from a 
pattern made by a diver. The edges which were to rest 
against the hull were covered with a thick padding of 
canvas and oakum. The box was arranged with the padded 
edges against the side of the vessel and the open top a 
foot or so above water, and then the water within the box 
was pumped out. In this condition the outside water 
pressure held the caisson tight against the ship. Working 
inside the caisson a plate was applied directly over the 
break, extending for some distance either side so as to 
restore the strength of the hull. 


A system devised by Professor C. H. Fulton for the 
treatment of zine ores utilises a novel electric resistance 
furnace. According to Chemical and Metallurgical 
Engineering, oxidised zinc ore or roasted zinc concentrate 
is mixed with crushed coke and coal tar pitch and formed 
into briquettes 9.25in, in diameter and 2lin. long. The 
briquette is an electrical conductor, but only to such a 
degree that it can be used as a resistor. The second step 
in the process consists in heating the briquette by an 
electric current to such a degree that the zinc is distilled. 
During this operation the briquette is covered by a 
movable retort and the zinc vapour and carbon monoxi2. 


densed. As the furnace is not limited to the interposition 
of one briquette between the terminal electrodes, a large 
number may be interposed, thus giving a large unit 
furnace. While direct current may be used, alternating 
current is preferable on account of the ease of voltage 
control by means of transformers. The furnace at East 
St. Louis held a charge of thirty-six briqu 
in twelve columns of three each, set within a circle and 


rated on a three-phase circuit, four coulmns in each | . ¢ 
Pam connected in the customary Y connection. The | additional two for substitution and 


remain solvent, rates and fares would require to be made | amount of charge in this furnace varied between 3100 lb. | estimated, ensure a daily service. 
| the scheme. it is suggested that the ferry might well be 


P 


and 3200 lb., the amount of ore being approximately 1700 Ib. 
The time of distillation was about six hours; the total 
time, including the placing and discharging, was eight 
hours, or three charges worked off in twenty-four hours. 
The capacity of the furnace was 5100 Ib. of zine concen- 
trate per twenty-four hours. A proposed larger furnace, 
taking nineteen briquettes weighing 600 Ib. each, will have 
a capacity of about 8.5 tons of zine concentrate per retort 
for twenty-four hours working. 





| Bureau of Standards of a large number of specimens of the | 
joints, it is stated | eng mee — os) 
ies like those of | approval of the Electricity Commissioners. 
metal showed low | 
the specimens examined—about | 


materials. It would appear that all other | 
) compensated for by the fact that | 
electrodes 


| power and gradually increase to 6000 horse-power. 


| a capacity of 4500 horse-power. 


| that, at it, the matter will be brought to a head. 
| result of an elaborate inquiry, the most suitable line for a 
| ferry would appear to be from Gothenburg to a port on 
| the Humber, either Hull or Immingham. 
ettes, arranged | suitable type of ferry boat would, it has been decided, be a 


| dom to Russia. 
| many dominated Swedish trade, but whereas in 1913 only 
| 24.4 per cent. of Swedish imports came from the United 
| Kingdom, the percentage was 32.2 per cent. in 1871-1875. 


scheme, which has been 
i r, Mr. J. A. 


by the borough electrical 
has received the general 


A prosect to bring coal from the anthracite regions in 
Pennsylvania to New York through two l4in. pipes, by 
water pressure, is being considered by the city Dock and 
Health Commissioners. The plan was submitted by Mr. 
Reginald P. Bolton, a member of the American Society of 
Mechanical Engineers. Mr. Bolton explained that between 
Scranton, Pa., and New York there is a fall in elevation of 
about 2000ft., and that it would be as easy to transport 
coal in this fashion as water. He estimates that 7,000,000 
tons of coal, which would amply supply the city’s needs, 
could be brought through the pipes every year. 

Some statistics recently issued by the Board of Trade 
show very plainly the effect which the coal miners’ strike 
had on the shipping of the country. The net registered 
tonnage which arrived at ports of the United Kingdom 
during July, August and September amounted to approxi 
mately 11 million tons per month. The quantity dropped 
to only 8} millions for October. The departures for the 
three months were slightly greater, and for October slightly 
less than the corresponding arrivals. During the first haif 
of October 5} million tons of shipping departed, but in the 
second half, when the strike was in progress, the departures 
fell to only 3 million tons. 


| CONSIDERABLE progress has been made with the elec- 
trification of certain parts of the Liverpool docks. Accord- 
ing to the Electrical Review, the Hornby to Sandon Dock 
| section, the first part of the scheme for general electrifica- 
tion, will be ted shortly. All the main cables are 
laid, and the Canada sub-station is ready for connection 
with the Corporation mains, The erection of the Hornby 
| station is completed, and the installation of the machinery 


| is well advanced. The wiring of the sheds on the dock 
Quays is now in progress, and about half the work is com- 
— ready for use. The electrification of the Gladstone 
system has been decided upon, and the necessary 
contracts have been placed. 


An elaborate statement regarding the development of 
hydro-electricity was given on November Ist in his 
statement to the New Zealand House of Representatives 
by the Minister for Public Works. “ The task of develop- 
ing as rapidly as possible our latent hydro-electric energy 
is of urgent importance,” said Mr. Coates. ~* The Govern- 
ment is fully aware of this fact, and every possible provision 
will be made accordingly. A separate hydro-electric 
branch has been formed, and Mr. L. Birks has been placed 
in charge with a staff of engineers and with the necessary 
clerical assistance. An advisory board will be set up 
further to advise the Government, and later to control 
generally the business side.”" The appropriations for the 
current financial year amount to over £600,009. 

Tue hydro-electric resources of Java are to be increased 
by the development of several falls in the vicinity of 
Bandung. There is at present one station supplying that 
city with light and power, but it is no longer able to cope 
with the demand, and its failure to expand has invited 
competition. One power station will be erected on the 
Tjikapundung River and will develop about 3000 horse 
power. Another station will be built at Tjihapit and will 
utilise steam power. A third at Dajeuhkolot will likewise 
use steam power to supply power for a wireless station. 
It will begin operations with a capacity of 1200 horse 
Near 
Pengalengan a hydro-electric station will be erected with 
A large water basin for 
obtaining a continuous and even supply of water has 
already been laid out. 


We understand that very shortly a conference is to be 
held in London between a delegation of Swedish ship 
builders, shipowners and merchants and representatives 
of the Federation of British Industries, to discuss the 


question of an Anglo-Swedish train ferry, and it is hoped 
As a 


The most 
vessel with a speed of 18 knots and fitted to accommodate 
fifty railway trucks or carriages. Four vessels, with an 
reserve, would, it is 
If effect be given to 


linked up with the Swedish-Finnish ferry across the Baltic, 
so that goods might be sent direct from the United King- 
Before the war Great Britain and Ger- 


German competition for the trade had succeeded largely 
through the Trelleborg—Sassnitz train ferry system. 











SOME LOCOMOTIVES OF 1920 


(For description see page 10) 

















SUDAN GOVERNMENT RAILWAYS—EIGHT-COUPLED LOCOMOTIVE 
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SOUTH AFRICAN RAILWAYS -GARRATT ARTICULATED LOCOMOTIVE 
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GREAT INDIAN PENINSULAR RAILWAY -TANK LOCOMOTIVE 
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THE P. AND O. LINER NALDERA 














THE CARGO STEAMER MEANDROS 




















THE MOTOR SHIP THEODORE ROOSEVELT 
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NORTH-EASTERN THREE-CYLINDER FAST GOODS ENGINE 




















LONDON AND BRIGHTON SUPERHEATER EXPRESS GOODS ENGINE 
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LONDON AND SOUTH-WESTERN SIX-COUPLED EXPRES§ GOODS ENGINE 
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SOME BRITISH FLYING MACHINES OF 1920 
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THE BRISTOL SEAPLANE 


























THE VICKERS INSTRUCTIONAL MACHINE 











THE MARTINSYDE RACING AEROPLANE SEMIQUAVER 
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CALEDONIAN EXPRESS PASSENGER ENGINE 

















GREAT NORTHERN THREE-CYLINDER FAST GOODS ENGINE 
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GREAT EASTERN RAILWAY COMPANY'S PASSENGER STEAMSHIP ANTWERP 
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H.M. LIGHT CRUISER RALEIGH 
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TO CORRESPONDENTS, 


All letters intended for insertion in TH& ENGINEER or containing 
“questions should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can he taken of anonymous communications. 
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We cannot undertake to return drawings or manuscripts ; 
therefore request correspondents to keep copies. 
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1920—A Retrospect. 


THERE is probably no subject over which the 
historian of the future will exercise more ingenuity 
than the depression in trade which began in the middle 
of the departed year. A dozen good reasons can be 
given why trade should flourish, and every one of them 
must be disposed of before the present “ slump ” 
can be explained. We shall not attempt that exact- 
ing task; we shall not endeavour to evaluate the 
explanations that have been put forward; we shall 
not venture to add one more to the ever-lengthening 
list of assumed causes. Let future economists crack 
that polyhedral nut. Suffice it for us to say that a 
more striking example of the black ignorance which 
exists in the world of the true science of economics 
cannot be found than this simple fact, that we could 
not foresee the coming of this depression twelve 
months ago; that we cannot explain it now; that 
we are as unable to dissipate what ought by all reason 
to be no more than a phantom as we should have been, 
had we foreseen it, powerless to prevent its approach. 
In a future generation all that will be changed. Men 
will recognise the inexorable laws of economics and 
bow to them as they bow now to physical laws. They 
will know, they will analyse, they will measure, they 
will direct economic forces, and they will laugh at our 
absurd world of 1920, that was actually out of work 
at the very time when it stood greatly in need of all 
natural and manufactured commodities. 

We have said that we would not offer any opinion 
on the causes which have led to the condition of 
affairs in which the New Year opens, but we may be 
allowed to make one general observation. Cycles of 
trade are in part the outcome of events over which 
man has as yet very little control—a wet season, for 
example, may destroy the harvest or a dry one may 
ruin the wool-clip—and in part the result of events of 
a human kind, events, that is, which man may in 
some measure modify and direct. The state of trade 
in Russia followed naturally upon the Revolution 
and the state of trade in Ireland upon the Rebellion. 
These, fortunately, are abnormal occurrences, and can 
no more be taken into general account than earth- 
quakes in Europe. There remains a group of constant 
phenomena directly under the rule of man, and it is 
them that the economist has to balance in his calcula- 
tions. That there is a definite and precise science of 
thesethings we persist in believing as firmly as we believe 
that the world’s knowledge of that science is but little 
removed from crass ignorance. A curious but striking 
corroboration of the existence of this ignorance may 
be found in the fact that everyone, from the member 
of a village debating club to the member of a House 
of Parliament, believes he is competent to discuss and 
to dictate economic policy. In the dark ages of 
natural science there was a similar general assumption 
of knowledge. The husbandman told by the moon 
when to sow seeds, the housewife treated illness by 


and controlled from the pulpit and confessional. 
Gradually, as step by step men here and there groped 
their way through the mists of ignorance and pre- 
judice to truth and independence, scientists became 
segregated intoa anal caste to which others de- 
ferred, and from which others sought that knowledge 
which, at length, they had been forced to admit was 
not the common property of all. Economic science 
must and will follow the same course. When it is 
established on a firm basis, when we shall no more 
think of entrusting the direction of the currents of 
trade to inexperts in the science of economics than 
we should think of now allowing a mixed party of 
members of Parliament to dictate the engineering 
steps to be taken for the training of a river or for the 
erection of a super-power station, then, and not till 
then, shall we find means of preventing cycles of 
trade depression; then, and not till then, shall we 
obviate the dislocation of industry by the quacks 
in economic science who control, too frequently, the 
course of labour and will command, if they can, the 
course of capital. We must seek by all means to 
convince the laymen of the world that economics is 
a science as profound as any natural science, and that 
it must be left to those who have made a study of it. 
The ill that is now done by quack remedies for 
economic ills is incalculable. By constant propaganda 
in the Press, on the platform, by books, and by word 
of mouth, the truth must be driven home, and just 
as by popular exposition of natural science respect 
for its difficulties is won, so by constantly placing 
before all people the true elements of economic 
science we may hope to check the indiscriminate and 
uncontrolled expansion of false and dangerous doc- 
trines. 


Labour and Trade. 


Our object in placing in the forefront of a retrospect 
of the past year these reflections on economic laws 
will not escape the discerning reader. It will, we 
think, be accepted that not one of the causes that 
have operated to bring about the trade depression is 
more potent than the high cost of labour and its lack 
of stability. Other influences have, let us admit at 
once, driven us in the same direction, but none, 
say, is more potent, probably none as potent, as 
Labour. There were in 1920 no less than four thou- 
sand strikes of one kind and another, and every one 
of them, however small in itself, did some harm to our 
trade. It was in the fear of these disturbances that the 
familiar strike clause in contracts was maintained, and 
it was in the fear that wages and costs would rise as a 
consequence of them that the more recent, but more 
fatal, “provisional price”’ remained throughout 
the year a blot upon quotations. We do not propose 
to review, even briefly, the course and outcome of 
any of these stoppages. It is sufficient to state the 
number of them to show what an influence for ill the 
strike has become in the hands of false economists. 
A yet greater enemy to trade, as the workmen them- 
selves are now finding out to their cost, is the exalted 
price of labour, coupled with the “ ca-canny”’ prin- 
ciple. We put the two together because it is only 
when the fret is coupled ‘with the second that it 
becomes a serious ill. When we have, as there is little 
or no doubt we had during the vear, very high wages 
running in harness with very low output, the prin- 
cipal conditions for a trade depression exist. For a 
time such a state of affairs may continue, but sooner 
or later purchasers will cease to buy at the high prices 
that prevail and a “slump” follows. Much as we 
may desire to see labour paid more generously than 
of yore, we cannot close our eyes to the fact that it is 
economically impossible to give it more than a certain 
amount for a certain output, and that if it needs more 
the difference must be won by increased efforts. Let 
us assume that there are fifteen million workers in 
the United Kingdom and that each one of those 
workers received last year on an average one pound 
a week more than in 1914. In a general way it may 
be said that a sum of seven hundred and fifty million 
pounds a year must be in circulation to meet 
those increased wages. ‘To satisfy that vast call 
the kingdom would have to be richer to-day than 
before the war. As we all know, it is poorer; it 
cannot pay, and labour, as a matter of fact, is in 
reality little better off than before, despite appear- 
ances to the contrary. In these circumstances the 
policy of “‘ ca-canny ” is the most fatal and the most 
absurd. The only chance there is of meeting the 
demands of labour lies in the increase »f commodities 
and the augmentation of the wealth of the nation. 
We have no doubt that there are those amongst the 
labour orators who assert that the present depression 
is brought about by excessive production, and that 
had output been further decreased or restrained 
unemployment would not now exist. How false is 
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tured goods and which is only not satisfied because 
prices are too high. The depression will not be an 
unmixed evil if it brings this lesson home to the work- 
people of the kingdom. 


Events of the Year. 


On other pages of this issue may be found accounts 
of the events of the year in various branches of engi- 
neering. The tale we have to tell, it must be admitted, 
is a dull one. The past twelve months were fruitful 
neither in science nor design, and there is little indeed 
that is new to place before our readers. To have 
expected great developments would have been unfair. 
The process of recuperation after the war is still pro- 
ceeding, and the satisfying of pressing needs was, 
during the greater part of the year, more important 
than the development of new matters. One of the 
most satisfactory features of the engineering indus- 
tries was displayed by the exhibition held at Olympia 
in September. It was there made clear that the enor- 
mous influence of the war upon the machine tool 
industry was not being lost. Not only did much 
of the machinery exhibited show progress, but it 
brought home to the public that the machine tool 
industry had been strengthened and enlarged. A 
great deal yet remains to be done in this direction. 
The United Kingdom should be able to satisfy all its 
needs for machine tools, both as regards design and 
production, and have no need to seek the assistance 
of foreign and American firms. The industry is, 
indeed, not yet developed to the full, but new life was 
given to it by the war, and there are grounds for 
hoping that when the troubles of renaissance are over 
it will continue the expansion so well begun. 


Railway Material. 


In another direction the effects of the war were also 
seen. On no unportant engineering product—war 
material excepted—did the military campaign weigh 
more heavily than upon the principal means of trans- 
port—railway rolling stock, ships, and motor vehicles. 
Our resources for the construction of the two last- 
named were considerable, and there was little difficulty 
in augmenting the supply to meet the calls of peace. 
It was otherwise with railway plant. There are many 
company workshops in the kingdom and many firms 
engaged in the industry, but taken altogether they 
had not the capacity to supply the requirements with 
the necessary rapidity, and as a consequence several 
factories which had before been chiefly engaged on 
the manufacture of war materials undertook the 
building of locomotives and rolling stock. In how 
far it is likely that they will be able to retain the trade 
permanently cannot even be guessed. In the course 
of a few years the arrears of work should have been 
made up and the number of orders to be placed for 
Kuropean lines will be greatly reduced. There are 
fortunately prospects of great developments in the 
Kast, and to that market all makers should turn their 
eyes. We had a few months ago to utter a very serious 
warning about the railway industry in China. The 
Americans made during the year strenuous efforts to 
secure a lion’s share of that trade, and we have to say 
with regret that British makers showed an indiffer- 
ence which, if it be not removed, will have serious 
consequences. It is frequently asserted that the 
Americans are mere amateurs at the export trade, to 
which they turn only when home demands are not 
pressing. We hope British makers will not take that 
statement too literally. They have now admirable 
opportunities in China; those opportunities will cer 
tainly disappear if the market is not managed with 
care and enterprise. 


Future of the Locomotive. 

Whilst we are on the subject of railway material 
we may allude briefly to two matters connected with 
locomotives. Whatever feelings steam engineers may 
entertain there can be no manner of doubt that the 
electrification of main lines will, in the course of a 
few years, begin rapidly to extend. The present 
manufacturers of steam locomotives have a great deal 
of experience of railway conditions that should stand 
them in good stead in the manufacture of electric 
locomotives. It is to be expected and feared that 
railways will give the bulk of their first orders to 
American and foreign firms which are already engaged 
in that class of manufacture ; but, at the same time, 
British firms will do well to watch developments 
closely and to begin, even now, to consider the design 
of electric engines. In another direction equal enter- 
prise is desirable. At least one locomotive of large 
size in which an internal combustion engine is the 
prime mover has been under construction in England 
for months past, whilst in Switzerland another is 
approaching, if it has not reached, completion. There 
is scope here for profound study, inquiry, and experi- 
ment Tf ” firme have ayecceoded in 
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saving anything from the grasp of the collectors of 
income tax and excess profits duty they could do 
worse than devote it to the solution of this absorbing 
problem. 


Internal Combustion Engines. 


It is a matter for some regret that the younger 
engineers who are now making their way through 
shops and colleges have a closer acquaintance and 
sympathy with small high-speed petrol engines than 
with those of medium and great power. We say it is 
a matter for regret, because the cast of thought that is 
necessary for the designing and manufacture of great 
engines is very different from that demanded by the 
little motors of aeroplanes, bicycles, and cars. Good 
work is being done with medium and fairly large 
engines, but the really big engine fell into disrepute in 
Great Britain as the result of failures some years ago, 
and it has, too hastily we venture to suggest, been 
assumed that there is neither money nor economy in 
it. We advise those who think so to read the really 
admirable account of the development of the blast- 
furnace gas engine by Cockerills, which Professor 
Hubert contributed to our pages on November 19th. 
One cannot rise from a perusal of that article without 
increased respect for the great Belgian firm and a 
certain feeling of shame that British manufacturers 
so hastily retired discomfited from the industry. 
Dare we venture to hope that one or another of the 
great firms which now see their armament shops lying 
idle will turn their attention to this subject, and to 
one almost more important, the invention of the gas 
turbine? We may here add that we have heard 
with pleasure that William Beardmore and Co., 
Limited, will probably, in the near future, take up the 
manufacture of the Humphrey pump—the greatest 
novelty in internal combustion work and in pumping 
plant that the world saw for many years. The war 
checked its development long before its resources had 
been fully explored. 


Education and Research. 


We must before we conclude say a few words about 
education and about research. With regard to the 
former, 1920 was a year full of difficulties. The 
technical colleges were crowded and the factories were 
so full that young engineers found much difficulty in 
the pursuit of their practical training. These, for- 
tunately, are difficulties which time will in some 
measure remove. A more permanent one is that to 
meet the natural expansion more and more money is 
needed. There is hardly a college in the land that has 
not had during the past year to seek for public help, 
and at least one, the Technical College, Finsbury, 
the famous “ Tech.” of Silvanus Thompson, Perry, 
Ayrton, and Meldola, is threatened with extinction. 
Great efforts, we are glad to know, are being made to 
save it, and we trust they will be crowned with 
success. 

In the field of research no single fact is, perhaps, of 
greater interest than the establishment of an 
Admiralty Research Station, under the direction of 
Mr. F. E. Smith, F.R.S., adjoining the National 
Physical Laboratory. The buildings are making pro- 
gress, and it is expected that by the middle of the 
present year they will be nearly ready for occupation. 

We may here fitly mention that a society of a novel 
kind was founded a few months ago. It has as its 
object antiquarian research into all matters connected 
with engineering and technology. It is known as the 
Newcomen Society, and held its first meeting for 
discussion on November 5th. Of the educative value 
of research into the history of technology there can 
be no question, and the successful career of the new 
society is as desirable as it is now certain. 


Conclusion. 

We bring now this general survey of the course of 
the great industry and profession to which we are 
devoted to an end. Our Retrospect has not shown us 
as bright a world as we could desire, and the year 
came to an end, we have to admit, under rather 
gloomy conditions. But we are not depressed by 
them, for we find consolation in a philosophic view 
of the succession of events. Persuaded as we are 
that economic laws are as rigid and as inevitable as 
physical laws, we are convinced that the phenomena 
which we now behold have had their counterparts 
ever since the world was divided into nations, and 
nations made war with each other. In this belief we 
find comfort ; this land of ours has suffered many 
devastating conflicts, and it has passed, during and 
after them, through griefs and anxieties not less 
acute, perhaps, than those we now endure, and not 
substantially different in kind. What we have done 
we can do. We have reeled in the past under the 
storm of wars, and in the due process of time have 
elves of the after efleete. ha returned 
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with new energy to our peaceful vocations, and have 
seen the wheels of industry revolving once more in 
sweetness and efticiency. Thus, we believe, will it 
happen again. It were as foolish to regard pessimistic 
ally the ordinary reactions of the chemical laboratory 
as to think despondently of the industrial phenomena 
in which the humanity of the day is the prime reagent. 
These things must be, because in no way else can the 
laws be satisfied, and since we are certain that no 
principal factor has changed, that the men and women 
of these islands to-day are not very different from the 
men and women who won through other wars, we 
firmly believe that in the end we shall see the same 
issue, and that from its troubles Great Britain will 
rise to a new and calm life. 





Naval Construction in 1920. 


Great Britain. 


So far as this country was concerned, naval ship 
building during the past twelve months remained 
virtually at a standstill. As in the preceding year, 
no war vessel of any description was laid down for the 
Royal Navy. Work was confined to the launch and 
completion of vessels left over from the war pro- 
gramme, and, with the exception of the light cruiser 
Effingham, there are no further British men-of-war 
on the stocks. The pause in British naval construction 
has been of longer duration than iz realised by the 
world at large. Our two most modern battleships, 
the Royal Sovereign and Royal Oak, were laid down 
as far back as January, 1914. The battle-cruisers 


Renown and Repulse were begun exactly a year later, 
and the keel of the Hood was laid in September, 1916. 
A period of no less than fifty-one months has therefore 
elapsed since the last armoured ship was laid down for 
the British Navy. Owing to this prolonged inactivity, 
which has coincided with unusual animation in the 
dockyards and arsenals of the United States and 


Japan, our relative position vis-a-vis those two 


Powers has sensibly declined. Recognition of this 
fact led the Admiralty, in the closing months of last 
year, to draft a new programme of construction, 
including, it is said, four capital ships of an improved 
type. In the meantime, however, doubts were raised 
in certain quarters as to the wisdom of spending money 
on the perpetuation of a type whose value in future 
naval warfare had been seriously questioned. Corre 
spondence in the Press revealed a wide divergence ot 
opinion on this subject. The Admiralty’s own view 
had been clearly stated in a Memorandum published 
in March, 1920, from which the following passages 
may aptly be quoted :-— 

‘“There has been some criticism of the mainten 
ance in commission of the present types of vessels, 
especially in regard to the capital ship. A contrary 
policy has been openly advocated, this policy being 
based, it is presumed, on the idea that the battle- 
ship is dead and that submersible and air vessels 
are the types of the future. The Naval Staff has 
examined this question with extreme care, and as 4 
result we profoundly dissent from these views. 
In our opinion the capital ship remains the unit on 
which sea power is built up. So far from the late 
war having shown that the capital ship is doomed, 
it has, on the contrary, proved the necessity for that 
type. On the British side the enemy sub- 
marines in no way interfered with the movements 
of capital ships in carrying out operations ; 
destroyer screens, new methods of attack, and 
altered tactical movements defeated the submarine. 
Nor at the present could the Board of Admiralty 
subscribe to the statement that aircraft have 
doomed the capital ship. Aircraft are certainly of 
the highest importance in naval tactics, as regards 
reconnaissance, torpedo attacks, and artillery 
observation ; but their rdéle in present circumstances 
is that of an auxiliary and not of a substitute for 
the capital ship. The past history of this question 
must be taken into account ; many times has the 
doom of the battleship been pronounced. The 
introduction of torpedo craft was believed in certain 
quarters over twenty years ago to have settled its 
fate. The Board of Admiralty at the time refused 
to be carried away by the attractiveness of the idea 
of building small, cheap torpedo craft instead of 
battleships, and they proved to be right. History 
has shown that the introduction of a type to destroy 
the capital ship has been quickly followed by the 
evolution of counter-measures which sustain Its 
power. We therefore believe that the battleship 
must remain thé principal unit, and that fleet 
tactics and tactical training must be carried out 
with the battle squadron as the main unit. Never- 
theless, it must be emphasised that although the 
battleship remains, its type may require to be 
altered. Advances in electricity, in the internal 
combustion engine, and in science generally will 
inevitably necessitate an eventual change of type, 
and it is one of the principal functions of the Naval 
Staff to keep continuous watch on scientific deve- 
lopment, with the object of ensuring that the type 
of capital ship designed meets the requirements 
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battleship will change to one of a semi-submersible 
type, or even of a flying type, but such types are 
visions of the far future, not practical propositions 
of the moment. By gradual evolution and cevelop- 
ment the types forecast may arrive, but the 
immediate abandonment of the capital ship in 
favour of a visionary scheme of aircraft and sub- 
marines would leave the British nation destitute of 
sea power and without the means of progressive 
training.” 
The case against the capital ship has been stated 
with equal conviction by a number of naval officers, 
including Admiral Sir Perey Scott, Rear-Admiral 
Sydney S. Hall—-who commanded the British sub- 
marine service for the greater part of the war-s-and 


torpedo attack. Rear-Admiral Sir A. Chatfield, 
Assistant Chief of Naval Staff, pointed out that 
although the Hood was to some extent a war pro- 
duction, she was not the result of all their war expe- 
rience. The ship was originally designed before the 
Battle of Jutland, and was subsequently modified on 
the experience derived from that action. ‘* At the 
present moment,’ concluded Admiral Chatfield, ** we 
are full of experience ; we are full of war lessons ; we 
are full of new scientific ideas which have cropped 
up during the four years of war, to which we have not 
yet had time to give expression. We are full cf know- 
ledge and we want to use that knowledge in our new 
ships. We know that we can do that only by carefully 
studying all those lessons and applying them to our 








new designs. There is not the least doubt that if the 
Director of Naval Construction was going to design a 
new ship now he would not design the Hood, because, 
as I said, he designed that ship four years ago.’’ Sir 
E. Tennyson d’Eyncourt, in replying to comments 
on his paper, mentioned that the total weight of the 
main propelling engines and boilers of the Hood, with 
150,000 horse-power, was almost exactly the same as 
that of the Renown and Repulse, with the large-tube 
boilers, of which the designed power was 112,000, the 
figure actually attained being about 120,000. For the 
same weight, therefore, about 30 per cent. more power 
was gained. In fact, had the small-tube boiler been 
fitted in the Renown and Repulse, it would very 
nearly have been possible,so far as weight went, to 
have added another turret with a pair of 15in. guns 
to each of those ships. 


Admiral W. H. Henderson. The last-named officer 
declares, in a letter to The Times, that the principles 
which up to now have governed the capital ship no 
longer apply. They reached their maximum in the 
middle of the last century, when the big ship enjoyed 
a freedom of movement limited only by the weather, 
and a radius of action limited only by her three months 
supply of fresh water ; when the whole of her displace- 
ment, excepting only the weight of hull, stores, &c., 
and the comparatively small proportion required for 
sail propulsion, was devoted to offensive power. 
Since then, owing to the introduction of steam and 
armour and the gradual development of her antagon- 
ists, the torpedo, the submarine, the mine, the bomb, 
and the aerial torpedo—the powers of which will 
greatly increase in the fiture—the big ship, Admiral 
Henderson contends, has lost her mobility, her free- 


dom of movement, her radius of action, and her com- The trials of the Hood reso & supplement this 
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is to proteet herself, and she dare not move without 
an escort of defensive auxiliaries. Protective devices 
are pre-empting an ever-growing proportion of her 


a subsequent day, with about the same power and with 
a full load of fuel, the mean speed realised was 
31.9 knots with all weights on board and at the deep 
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proved equal to the original designed speed of the more 
lightly protected vessel, Engines and boilers worked 
faultlessly throughout the trials, and economic oil 
consumption was obtained. 

The most important naval launch of the year was 
that of H.M.S. Frobisher, which took place on March 
20th at Devonport, where the vessel had been on the 
stocks for nearly three years. This vessel belongs to 
the “Improved Birmingham” class, consisting of 
four units. The Hawkins, which was the first to be com- 
pleted, has been flagship in China since August, 1919. 
The Raleigh—-see supplement—built by Beardmores, 
was launched on August 29th, 1919, and handed 
over to the Admiralty on September 11th last, having 
completed some very successful trials. She is now 
about to leave for Bermuda as flagship on the North 
America station. The Effingham, the fourth unit of 
this class, was laid down at Portsmouth on April 2nd, 
1917, as part of the war programme, without definite 
date for completion, but to be accelerated as required. 
Sir James Craig announced in Parliament last July 
that the vessel was then about 35 per cent. complete 
so far as the dockyard work was concerned. The 
machinery, however, which has been built by con- 
tract, was then some 97 per cent. complete, and the 
gun mountings were ready. It was expected that the 
slip occupied by the Effingham would be vacant 
about May, 1921. We may add that a personal visit 
to Portsmouth last August showed this vessel to be 
well advanced, and if the rate of construction has 
been maintained she should be ready for launching 
early this year. Although these four ships have been 
adversely criticised on account of their large dimen 

sions and high cost, there can be no doubt as to their 
war value and general usefulness. They are at present 
the largest, fastest, most adequately protected, and 
heavily armed cruisers afloat, and it is a remarkable 
tribute to their design that both the American and 
French naval authorities should be considering its 
adoption with certain modifications. We published 
a full description of the class in our issue of October 
15th last. 

The Emerald, a light cruiser of smaller dimensions, 
was launched at the Walker yard of Sir W. G. Arm- 
strong, Whitworth and Co. on May 19th, a sister ship, 
Enterprise, having been put afloat by John Brown 
and Co. in the previous December. A third vessel of 
this class, Euphrates, building by the Fairfield Com- 
pany, was cancelled after the Armistice. The Enter- 


other hand, an equally strong case for the retention 
of the capital ship has been made out by various 
naval officers of distinction, including Admiral Sir 
Reginald Bacon. 

In view of this conflict of professional opinion, the 
Government wisely decided to institute a close investi - 
gation into the whole question of naval strength 
affected by the latest developments of naval 
warfare, before submitting any new programme of 
construction to Parliament. This inquiry, which is 
weleomed by the Admiralty, has been entrusted to 
the Committee of Imperial Defence, and the Prime 
Minister has given an assurance that every effort will 
be made to obtain the most competent evidence. In 
naval cireles it is regarded as a foregone conclusion 
that a policy of compromise will eventually be adopted, 
provision being made, on the one hand, for the build- 
ing of a limited number of capital ships, and, on the 
other, for research and experiment in connection with 
the development of submarines, aircraft, and other 
The * improved type ” of capital ship 
recommended by the Admiralty is understood to have 
the “‘ Queen Elizabeth” design, but 
with important modifications in regard to protection 
ind armament. It goes without saying that the cost 
of building a ship to equal, let alone surpass, in fighting 
power the latest American battleships—43,200 tons 
displacement, with twelve 1l6in. 50-calibre guns 
would be Unofficially, it is estimated at 
£9,000,000. ; 
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The battle-cruiser Hood, built by John Brown and 
Co., Limited, and launched on August 22nd, 1918, was 
commissioned on January 7th, 1920, by Captain 
Wilfred Tomkinson, as flagship of Rear-Admiral Sir 
B. Keyes, commanding the Battle-Cruiser 
Squadron, and after carrying out trials in the North 
Sea and Atlantic was completed to full complement on 
March 29th, 1920. Full descriptions of this noble 
vessel have already appeared in our columns, but a few 
vdditional points of interest, brought out during the 
discussion at the Institution of Naval Architects in 
March last year, may be referred to. Commander E. 8. 
Land, U.S.N., suggested that the Hood could do with 
more deck armour and less side armour, especially the 
7in. and 5in. plates. He would have liked also to see 
thicker armour on the turret roofs. Generally speak- 
ing, however, he considered the ship to be an extremely 
well-protected unit. The design and arrangement of 
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wimired by American naval officers. He added that,| 1917-18 and laid down respectively in June and 
while the American system of under-water protection September, 1918. Being intended for ocean service, 


they have the substantial dispacement of 7550 tons, 
which therefore makes them intermediate between 
the ‘‘D” class, of 4650 tons, and the “ Raleighs,”’ of 
9750 tons. Other details are:—Length between 
perpendiculars, 565ft.; beam, 54}ft.; depth forward, 
30ft. 7in.; amidships, 14}ft.; aft, 17ft.; deep load 
draught, 18}{t. These two ships are designed for the 
unusually high speeds of 33 knots at light draught and 
32 knots when fully loaded, and will thus be the 
fastest cruisers ever built for the Royal Navy. The 
propelling machinery of the Emerald has been manu- 
factured by the Wallsend Slipway and Engineering 
Company, and that of the Enterprise by the builders, 
John Brown and Co. It consists of a double set of 
geared turbines operating four shafts, the turbines 
for the wing shafts being situated in the forward 


was quite different, American constructors had 
undoubtedly obtained some excellent ideas from the 
design of the Hood and would no doubt use them. 
Sir Philip Watts drew attention to the great saving 
of weight that resulted from the adoption of geared 
turbines and small-tube boilers. Had these been avail- 
able when the Tiger and Queen Elizabeth were de- 
igned, it would have been possible to give those 
vessels speeds of 32 and 28} knots respectively. By 
putting geared turbines and small-tube oil-fired boilers 
into a Tiger, lengthening her somewhat, and increasing 
her displacement by about 4500 tons, she could be 
given the same protection against gunfire, the same 
armament, and the same speed as the Hood. Her 
displacement would then be about 33,000 tons, or 
about 8000 tons less than that of the Hood. She 





engine-room ; each set comprises a high-pressure and 
low-pressure ahead turbine, with an astern turbine 
incorporated in the exhaust casing of the low-pressure 
ahead turbine. There are eight small-tube oil-fired 
boilers arranged in four compartments, three of which 
are before the midship magazines, and the fourth 
abaft the forward enging-room. The boilers in the 
second and third compartments are so disposed that 
the uptakes of all four are led into one large funnel. 
As separate funnels are provided for the boilers in the 
first and fourth compartments, the three funnels will 
be unequally spaced, giving the ships an appearance 
not unlike that of the ** Lion ”’ class of battle-cruisers. 
The estimated power of the machinery is 80,000 shaft 
horse-power, a figure unprecedented in ships of this 
type, and hitherto exceeded only by the latest battle- 
cruisers. The maximum capacity of oil fuel will be 
1600 tons and the normal supply 650 tons. The 
Enterprise and Emerald have no bulge protection, 
but special attention has been paid to subdivision 
in and in way of boiler, machinery, and magazine 
spaces. The armament consists of seven 6in. 50-calibre 
guns, five on the centre line and two on the beam, 
giving a broadside of six guns ; two or three 3in. anti- 
aircraft guns, and twelve 2lin. torpedo tubes on four 
triple deck mountings. In view of the enormous 
power to be developed on such a moderate displace- 
ment, the steam trials of these two cruisers will be 
watched with keen interest. The Enterprise is com- 
pleting at Devonport and the Emerald at Chatham 
Dockyard. 

The two remaining flotilla leaders of the war pro- 
gramme, Keppel and Rooke, both built by John J. 
Thornycroft and Co., were launched at Southampton 
on April 23rd and September 16th respectively. These 
ships are uniform with the Shakespeare, Spencer, and 
Wallace, built during the war by the same firm. 
Dimensions :—Length bet ween perpendiculars, 
318}ft.; length over all, 329ft.; beam, 31)}ft.; depth, 
19}it.; extreme draught, 14j}ft.; displacement, 1740 
tons. The propelling machinery consists of Brown 
Curtis geared turbines and four Thornycroft oil 
burning boilers, to give a guaranteed speed of 36 knots 
at 40,000 shaft horse-power. The armament com- 
prises five 4.7in. guns, one 3in. anti-aircraft gun, and 
six 2lin. torpedo tubes on two triple mountings. 

A few belated war programme destroyers, mainly 
of the “‘ Admiralty V ” class, and several submarines 
have been completed during the year, among the 
latter being the M 3, a “ submersible monitor *’ armed 
with a 12in. gun. The L 33 and further units of the 
“LL” elass have also been delivered by various 
builders. Vessels of these two classes are illustrated in a 
supplement to-day. Experience has shown the “ L’ 

class of submarines to be the most efficient and gener- 
ally useful for all-round service. They are of moderate 
displacement, about 1070 tons submerged, have a 
length over all of 231ft., and are propelled by a twin 
set of twelve-cylinder solid-injection motors develop- 
ing 2400 brake horse-power, the maximum surface 
speed being 17} knots. For submerged running there 
is the usual plant of electric motors and storage 
batteries, giving a speed of 10.5 knots. In this class 
the problem of ventilation has been carefully studied. 
Air trunks are led through every compartment, and 
electric fans in connection with them keep the air as 
fresh as possible in the dynamo, engine, and torpedo- 
rooms and living compartments. The superstructure 
is much larger than that of earlier submarines, and is 
provided with emplacements for the two guns——4in. 
and 3in.—which thus have a high command, enabling 
them to be fought in weather that would make it 
impossible to work a gun mounted on the forward 
deck. The earlier group of “‘ L.”’ boats have four bow 

and two beam torpedo tubes ; but in the later boats 
all six tubes are mounted in the bow. 

Among the smaller vessels completed for the Navy 

in the past year were one or two coastal motor boats, 
built by John I. Thornycroft and Co. In the course of 
the official trials held in December a mean speed of 
37 knots was achieved. During the war, it will be 
recalled, three types of C.M.B. were designed, the first 

model having a length of 40ft. and being armed with 
one torpedo. Two larger models were subsequently 
built, 55ft. and 70ft. long respectively, and the arma- 
ment was increased to two torpedoes, besides machine 
guns. It has been found, however, that the 55ft. type 
gives the best results, and the latest C.M.B.’s are 
accordingly of that model. 


United States. 


At the end of October—the latest date for which 
official figures are available—the following war vessels 
and auxiliaries were under construction in the United 
States :—10 battleships, 4 battle-cruisers, 10 scout 
cruisers, 55 destroyers, 49 submarines, 2 gunboats, 
2 fuel ships, 2 ammunition ships, 2 destroyer tenders, 
1 sumarine tender, 1 repair ship, and | hospital ship. 
Preparations were in train for the laying down of a 
further battleship and 2 battle-cruisers. During the 
twelve months ending October Ist, 1920, there were 
completed : 1 battleship-—Tennessee—-84 destroyers, 
12 submarines, 8 ** Eagle *’ boats, 1 fuel ship, 1 ammu- 
nition ship, 1 gunboat, 6 mine sweepers and 11 fleet 
tugs. By the end of the year the battleship California 
had been delivered to the Navy. Latest reports 
indicate that the new battleship Massachusetts will 
be laid down in the first half of January. The scope 





would, however, lack the bulge protection against ! engine-room and those for the inner shafts in the after 
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of the American shipbuilding programme now in 
hand may be seen from the subjoined table .— 





Battleships. 
Approximate 
Displace- Laid date of Where 

ment. down. completion. building. 

Tons. ie 
Colorado .. 32,600 .. 1919 .. 1922 .. Camden, N.J. 
Maryland 32,600 .. 1917 .. 1921 .. Newport News 
Washington 1919 .. 1922 .. Camden, N.J. 
West Virginia. . 1919 .. 1922 .. Newport News 
South Dakota.. - 1919 .. 1923 .. New York 
Indiana --» 43,200 .. 1920 .. 1923 .. New York 
Montana... .. 43,200 .. 1920 .. 1923 .. Mare Island, Cal. 
North Carolina 43,200 .. 1919 .. 1922 .. Norfolk, Va. 
lowa -» «+ 48,200 .. 1920 .. 1923 .. Newport News 
Massachusetts . 43,200 .. 1921 1923 .. Fore River 


Battle-cruisers.* 





Lexington 43,500 .. 1920 .. 1923 .. Fore River 
Constellation .. 43,500 .. 1920 .. 1923 .. Newport News 
Saratoga .. 43,500 .. 1920 .. 1924 .. Camden, N.J. 
Ranger 43,500 .. 1920 .. 1923 .. Newport News 
Constitution 43,500 .. 1920 .. 1923 Philadelphia 
United States.. 43,500 .. 1920 .. 1923 Philadelphia 


Light Cruisers. 


Owaha . 7,500 .. 1918 .. 1921 .. Tacoma, Wash. 
Milwaukee 7,500 .. 1918 .. 1921 .. Tacoma, Wash. 
Cincinnati 7,500 .. 1919 .. 1922 .. Tacoma, Wash. 
Raleigh 7,500 .. 1920 .. 1922 .. Quincy, Mass. 
Detroit .. 7,500 .. 1920 .. 1922 .. Quincy, Mass. 
Richmond 7,500 .. 1919 .. 1921 .. Philadelphia 
Concord .. 7,500 .. 1919 .. 1921 .. Philadelphia 
Trenton -- 7,600 .. 1920 .. 1922 .. Philadelphia 
Marblehead .. 7,500 .. 1919 .. 1922 .. Philadelphia 
Memphis 7,500 .. 1919 .. 1922 .. Philadelphia 
Only two of the vessels listed above had been 


launched by the end of the year, viz., the battleship 
Maryland on March 20th, and the scout cruiser 
Omaha on December 15th. Delays have arisen owing 
to modifications in design, lack of building facilities— 
especially at the Government yards—and other 
causes, andit is possible that the entire programme will 
not be completed before 1924. As regards smaller 
vessels, it was stated in the House of Commons on 
December 15th that the United States had sixty- 
three destroyers and fifty-three submarines in hand, 
but these totals are somewhat in excess of the official 
American figures. As we propose to give, in an early 
issue, a detailed description of the larger vessels now 
building for the United States Navy, it is unnecessary 
to deal with them here. It may be mentioned, how- 
ever, that in the case of the light cruisers the original 
displacement of 7100 tons has been increased to 7500 
tons, and the original speed of 35 knots reduced to 
33.7 knots, these modifications being due to the 
addition of four 6in. guns on twin mountings at bow 
and stern, thus bringing the main armament up to 
twelve 6in. 53-calibre quick-firing guns. 


Japan. 

Next to the United States, Japan showed the 
greatest activity in naval construction during the past 
year. We are indebted to the Japanese Naval 
Attaché in London, Captain 8. Kobayashi, I.J.N., for 
the following list of warships launched recently : 


Launched. 
November 9th, 1919 
May 3lst, 1920 
July 9th, 1919 
February 10th, 1920 
July, 1920 
July, 1920 


Battleship, Nagato 
Battleship, Mutsu .. 
Light cruiser, Kuma 
Light cruiser, Tama 
Light cruiser, Kitakami 
Light cruiser, Ohi .. 
The Nagato and Mutsu are sister battleships of 
33,800 tons displacement, with a designed speed of 
23 knots. The main armament consists of eight 16in. 
45-calibre guns, with an auxiliary battery of twenty 
5.5in. quick-firers. They are reported, unofficially, 
to be 709ft. long over all, with a beam of 98ft., and to 
have 13in. armour on the water line. The horizontal 
protection is very good, having been designed with a 
view to offering strong resistance to plunging fire. 
These ships are said to be fitted with a ‘‘ modified 
form ”’ of bulge protection, ‘‘ which does not interfere 
with speed.” The four light cruisers named are of 
uniform design: 5500 tons, 33 knots, seven 5. 5in. 
guns. The Kiso, a fifth ship of the same class, was 
laid down early in 1920 and is due to be launched in 
the coming spring. Two further battleships were laid 
down during the year, the Tosa at Nagasaki in Feb- 
ruary, and the Kaga at Kobe in July. These ships 
may be regarded as a “reply” to the American 
“Indiana ’’ class, to which they correspond in dis- 
placement and armament, but no official information 
is available. Captain Kobayashi informs us that four 
battle-cruisers, Amagi, Akagi, Atago, and Takao, 
have been or are about to be laid down. American 
reports credit these ships with a displacement of 
42,000 tons, a speed of 34 knots, and an armament of 
eight 16in. guns, in which case they would closely 
resemnble the American battle-cruisers. The contracts 
have been placed as follows :—Amagi, Yokosuka 
Navy Yard; Akagi, Kure Navy Yard; Atago, 
Kawasaki Company, Kobe; Takao, Mitsu Bishi 
Company, Nagasaki. Four new light cruisers were 
also begun during 1920, viz., Nagara, Isudzu, Natori, 
and Yura. They are to be sister ships, displacing 
between 6000 and 7000 tons, and designed for a speed 
of 34 knots. It is understood that the armament, 
which has not yet been determined, may include a 
few guns of larger calibre than 6in. Several large 
destroyers of 1350 tons and 34 knots were launched 





* The keels of three of these battle-cruisers were laid on the 
same day, viz., September 25th, 1920. 





in the course of the year, and eight or twelve new boats 
of a similar type were put in hand. Although no 
details of submarine construction are officially pub- 
lished, it is known that at least twenty of these vessels 
are now building for the Japanese Navy, the majority 
of which are of a large ocean-going type. In addition, 
seven ex-German submarines have been allocated to 
Japan for experimental purposes, the terms of the 
Peace Treaty requiring them to be broken up eventu- 
ally. In July last a far-reaching scheme of naval 
expansion was presented to the Japanese Diet. This 
measure calls for the building of four battleships, four 
battle-cruisers, twelve light cruisers, thirty-seven 
destroyers, seventy-five submarines, and eighteen 
auxiliary ships, all of which are to be completed by 
1928, at a total cost of 680,000,000 yen—-£68,000,000 
at par. The Minister of Marine, Admiral Kato, said 
that the programme was not ™nimed against any 
potential enemy, but was dictated by the country’s 
insular position, ‘‘ although ‘the possibility of the 
dispatch of foreign strength to the Orient had not 
been disregarded.”” He added that the building 
capacity of Japan was two capital ships a year—a 
very conservative estimate in view of the large exten- 
sions made since 1914 in the State-owned and private 
shipyards and armament factories. A slump in mer- 
chant shipbuilding set in twelve months ago, but the 
principal establishments such as the Mitsu Bishi Com- 
pany, the Kawasaki Company, the Osaka Ironworks, 
the Yokohama Dockyard Company, the Uraga Dock 
Company, and the Asano Company, are occupied with 
important naval contracts that will keep them busy 
for the next two or three years. 


France. 


The French Government has not yet settled its 
future naval policy, and there has been in consequence 
very little activity in the dockyards since the war. 
The programme of 1919 included six cruisers, of 4750 
tons and 30 knots, with light armour protection and a 
battery of eight 5.5in. guns; together with six 
destroyers of 2000 tons and 35 knots, armed with 
three 5.5in. guns. None of these vessels has been 
laid down yet, and the plans are likely to be 
modified. The Conseil Supérieur is now said to be 
considering the following designs : 


Capital Ships. 





(1) 32,000 tons, 24 knots, six 17.7in. guns. 

(2) 35,000 tons, 28.5 knots, six 17.7in. guns. 

(3) 30,000 tons, 23.5 knots, eight 15. 8in. guns. 
Light Cruisers. 

(1) 5300 tons, 32 knots, eight 5. 5in. 55-calibre guns. 

(2) 6000 tons, 35 knots, eight 5. 5in. 60-calibre guns. 

(3) 7600 tons, 33 knots, six 7.6in. guns. 

(4) 8500 tons, 33 knots, five 8in. guns. 


Ten large submersibles are reported to have been 
ordered in 1920, but no details are forthcoming. Work 
in the French dockyards is therefore limited for the 
time being to the completion of several “* avisos,”’ or 
sloops, built under the war programmes, and to the 
reconditioning of the following ex-German war 
vessels allotted to France by the Inter-Allied Naval 
Council :— 

Light Cruivers. 
New name. 


Regensburg Strasbourg 


Koenigsberg Metz 
Stralsund Mulhouse 
Kolberg Colmar 


Novara (ex-Austrian ) Thionville 


Ten ex-enemy destroyers have also been incorporated 
in the French Navy, viz., 8. 113 (re-named L’ Amiral 
Sénés), H. 147 (Delage), H. 146 (Rageot-de-la-Touche), 
S. 134 (Vesco), S. 139 (Deligny), 5S. 133 (Chastang), 
S. 135 or 136 (Mazaré), V. 130 (Buino), V. 79 (Pierre 
Durand), and Ducla (Matelét-Leblanc). Ten former 
German submarines have been placed under the 
French flag. 


Italy. 


The Italian Government announced last summer 
that its plans for the near future did not include the 
construction of large ships of war. The defence of the 
coast would be entrusted to light mobile forces, and 
with the exception of torpedo craft and submarines 
all naval work had been countermanded. The battle- 
ship Caracciolo, 30,900 tons, laid down at Castella- 
mare late in 1914, on which work had been suspended 
during the war, was launched in order to clear the 
slip, and will be completed as an oil tanker or a trans- 
port. Four flotilla leaders, 2200 tons and 34 knots, 
armed with eight 4.7in. guns, are building by Ansaldo 
and Co., at Genoa; but a group of six larger vessels 
of this type, ordered from Pattisons, of Naples, have 
been cancelled. The destroyer Solferino, 904 tons, 
32 knots, four 4in. guns, was launched by Orlando 
Brothers at Leghorn on April 28th. Six small gun- 
boats of a new type were laid down in the Pattison 
yard at Naples in May and June. Their names are 
Andrea Bafile, Carlo del Greco, Tolosetto Farinati, 
Ernesto Giovannini, Emanuele Russo, and Allessandro 
Vetturi. The displacement is 230 tons, speed 23 knots, 
and the armament consists of two 4in. guns. It is 
uncertain whether these vessels will be propelled by 
steam or internal combustion engines. The Italian 
Navy has been reinforced by the addition of the ex- 
enemy light cruisers Graudenz, Pillau, Strassburg, 
Helgoland, Saida, and ten destroyers. 





Germany. 


Ou December 3rd the German Reichstag approved 
a vote of 25,000,000 marks for the construction of a 
light cruiser. Socialist members, who opposed the 
grant, declared it to be nothing more or less than the 
inauguration of a new naval programme, and the 
new cruiser was to be “ the manifestation of that old 
militarist spirit which was still alive.” By the Treaty 
of Versailles Germany is inhibited from building light 
cruisers of a displacement greater than 6000 tons. The 
new vessel will probably be laid down at Wilhelms 
haven at an early date. The former Imperial Yard 
at Danzig has been engaged during the past year in 
conyerting several warships into merchantmen. The 
old cruiser Gefion is now the M.S. Adolf Sommerfeld, 
a cargo vessel fitted with two six-cylinder Diesel 
engines, each of 800 horse-power, which were originally 
manufactured for use in submarines. Another old 
cruiser, the Viktoria Luise, has been converted to th« 
single-screw cargo steamer Flora Sommerfeld. The 
two light cruisers Wiesbaden and Rostock, which 
were in an advanced state of construction at th: 
Armistice, have been taken to Liibeck, where they will 
be reconstructed as cargo steamers. 


Spain. 

The light cruiser Reina Victoria Eugenia 
launched on April 2Ist at the Ferrol yard of La 
Sociedad Espafiola de Construccién Naval. Thi 
ship was ordered as long ago as 1914, but progress on 
her had been greatly delayed by the shortage o! 
materials during the war. She is in essential feature 
a replica of the British “ Birmingham ”’ class, as will 
be seen from the following particulars :—-Length ove: 
all, 462ft.; extreme breadth, 50ft.; depth moulded, 
25ft. 74in.; mean draught, 15ft. 9in.; displacement, 
5500 tons. Nickel steel plating affords protection to 
the water line, in conjunction with a sloping deck 
The machinery consists of Parsons turbines with a 
straight drive on two shafts, designed for 22,500 horse 
There are twelv« 


Wa 


power and a speed of 25.5 knots. 
Yarrow boilers for coal and oil fuel. Both machinery 
and boilers were made in the shops at Ferrol. Th: 
armament comprises nine 6in. guns, four 3-pounde: 
anti-aircraft guns, four Vickers automatic guns, and 
four 2lin. twin-mounted deck torpedo tubes. On the 
occasion of the launch and for services in connection 
with the Spanish Navy, King Alfonso conferred upon 
Mr. H. J. Spiers, the director of the works, the Gran+ 
Cross of Naval Merit. The Ferrol yard has alread) 
built three Dreadnought battleships for the Spanis! 
Navy, and is now at work upon two new light cruise: 
of 4650 tons and 29 knots. In November, however, 
*t was reported that the company had decided t 
close its shipyard indefinitely, owing to the attituck 
of its workmen, who had refused to repair a ship. 


Minor Navier. 


There is but little of interest to chronicle in con 
nection with the navies of the smaller Powers. Th« 
Dutch Government, in a memorandum published last 
June, laid down the principle that the defence ci 
Holland by sea should be undertaken with “ sma! 
material,’ such as submarines, mine-layers, aero 
planes, and guard vessels. But as the defence of the 
colonies necessitated a few fast light cruisers and 
destroyers, the Government had decided to continu: 
the construction of the cruisers Java and Sumatra, 
building at Flushing and Amsterdam respectively. 
These ships, which have been previously described in 
THE ENGINEER, displace 7050 tons and have an esti- 
mated speed of 30 knots. They were to have been 
built under the technical supervision of the Krupp 
Germania Yard of Kiel, which was also to supply 
materials and a certain number of skilled workmen, 
but that this arrangement has been adhered to is 
doubtful. Three submarines of ocean-going type are 
building at Flushing and Rotterdam. 

Rumours that were current early last year to the 
effect that large orders for naval construction were 
pending from Brazil and Chile have not yet mate- 
rialised. On the other hand, Chile has purchased the 
British battleship Canada, which has been re-named 
Almirante Latorre, and the flotilla leaders Broke, 
Botha, and Faulknor. All four vessels were begun 
originally for Chile and taken over by the British 
Admiralty during the war. 








Electrical Engineering in 1920. 


CONSIDERING the adverse conditions which pre- 
vailed during 1920, progress in the electrical industry 
left little to be desired. The demand for electricity 
for lighting and power showed a great increase In 
many quarters, notwithstanding the somewhat high 
rates many of the electricity supply authorities are 
charging. Electric heating, which received con- 
siderable attention immedately after the,war, suffered 
a set-back as a result of the increased cost of current ; 
but owing in a large measure to the high efficiency of 
the modern gas-filled lamps, electric lightir ., has made 
rapid strides. Similarly, electric driving, though more 
costly than in the past, made very material headway 
during the year, and the electric motor manufac- 
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turers enjoyed good business. For driving purposes, 
at any rate, the merits of electricity are now well 
established, and even in places where steam is essen- 
tial, such as in breweries and laundries, the electric 
drive is fast gaining ground. Great efforts are being 
made to bring the advantages of electricity to the 
notice of householders. In view of the immense 
possibilities of electricity in the home, the British 
Electrical Development Association and kindred 
organisations are concentrating their energies largely 
upon popularising the use of electricity in this con- 
nection, and many of the largest and most enterprising 
electric supply companies and municipal undertakings 
are also doing their utmost to increase their heating 
and cooking loads. In this so-called ‘ domestic 
field’ much remains to be accomplished, but at the 
moment electrical engineers are, of course, greatly 
hampered by the prevailing high prices. Electric 
wiring and fittings are far more costly than in pre-war 
days, and the expense involved in electrifying the 
home is in many cases far beyond the householder’s 
means. Another obstacle to progress during the past 
year was the inability of some supply authorities 
to connect up new consumers, owing to the lack of 
sufficient plant or to the need of an adequate amount 
of copper in the mains. On the whole, however, 
progress in all branches of the electrical industry was 
as good as could be expected. There is no doubt that 
during the next few years the application of elec- 
tricity to domestic service will greatly increase. That 
this fact is appreciated by the gas companies has been 
clearly demonstrated by the recent discussions con- 
cerning the relative merits of electricity and gas, and 
by the vigorous propaganda which the gas companies 
are conducting. But apart altogether from the future 
of electricity as a labour-saver in the home, the appli- 
cations of electricity in other directions are fast 
increasing. Electric welding, rivet heating, and metal 
smelting are some of the most recent applications in 
the engineering trades, and the use of electricity is 
extending in many other directions. A field into which 
it will undoubtedly penetrate to a very marked degree 
in the near future is that of agriculture. At Hereford, 
where the city electrical engineer, Mr. W. T. Kerr, 
has devoted great attention to the supply of electricity 
to farmers, the results, according to a recent report, 
have proved highly gratifying, and it is to be hoped 
that other electrical engineers who have control of 
electric generating stations in the vicinity of agri- 
cultural areas will lose no time in following Mr. Kerr’s 
example. 


Power Plant, &c. 


A fair idea of the nature of the wo:k carried out 
by electrical manufacturers during the period under 
review can be gathered from the following particulars 
supplied by some of the electrical firms. In the early 
part of the year the British Thomson-Houston 
Company set to work very large electrically 
operated rolling mills at the works of Steel, 
Peech and Tozer, of Sheffield—see Tue Encr- 
NEER, December 12th, 1919—and in the works 
of Dorman, Long and Company, at Redcar. The 
Steel, Peech and Tozer equipment includes“a con- 
tinuous billet mill driven by a 5000 to 12,000 horse- 
power 6300-volt three-phase fifty-cycle induction 
motor running at 92 revolutions per minute, a 36in. 
reversing cogging mill driven by a direct-current 
motor rated at 6000 to 15,500 horse-power running at 
a speed of 48 to 100 revolutions per minute, and 
supplied with current from a 3000 horse-power motor 
generator set. The Dorman and Long equipment is 
composed of a 42in. reversing plate mill driven by a 
direct-current motor rated at 6000 to 20,500 horse- 
power running at a speed of 40 to 70 revolutions per 
minute and supplied with a variable voltage from a 
3500 horse-power fly-wheel motor generator set. The 
firm has also procured from the Edinburgh Corpora- 
tion an order for the whole high-tension switchgear 
for the new Portobello power station, and a similar 
order has also been placed by the Manchester Cor- 
poration, which, as explained elsewhere, is building 
& super-power station at Barton. For the Powell 
Duffryn Coal Company the firm is building two wind- 
ing engines, which are believed to be the largest so 
far constructed in this country. Some abnormally 
large rotary converters are also being built for railway 
work in Australia, Four of these machines are rated 
at 4500 kilowatts, and the remainder at 1000 kilowatts. 

The Vickers Electrical Company has devoted much 
attention to electric are welding, which is still making 
rapid progress. For direct-current work the firm has 
developed simple and efficient motor generator sets 
for use as single or multiple operator units. In the 
former case the equipment consists of a reverse com- 
pounded generator driven by an alternating or direct- 
current motor, petrol or steam engine, or by means of 
a belt from line shafting, whilst the multiple operator 
sets consist of a level compounded generator, which, of 
course, can also be driven in accordance with any of 
the above methods, These multiple unit equipments 
involve the use of a balance resistance in each arc 
circuit, but the single operator units are used without 
any resistance whatever. A 15,000-kilowatt turbo- 
alternator set has been installed by the Vickers Elec- 
trical Company in the extended Yoker power station. 
Clyde Valley, and a 25,000-kilowatt set in the Stewart- 
street station at Manchester. For the Clyde Valley 
Electric Power Company’s Clyde’s Mill station the 
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firm has also constructed some high capacity switch- 
gear for the control of one 15,000-kilowatt generator, 
two 5000-kilowatt generators, and eight 5000-kilowatt 
outgoing feeders. When fully completed, the station 
will constitute one of the super-power stations with 
an approximate capacity of 200,000 kilowatts. 
Much other important electrical work has, of course, 
been carried out by the company, and the foregoing 
notes merely indicate the general trend of progress. 
Messre. Crompton and Company turned out a very 
large number of alternating-current and direct- 
current motors, the output of these machines exceed- 
ing that of all previous years. The firm has recently 
taken up the manufacture of self-starting, self- 
synchronising three-phase motors ranging from 100 
to 1000 horse-power. Many large switchboards, 
rotary converters, alternators and direct-current 
generators were built for industrial power plants, 
electric winding equipments for mines, and small 
lighting sets for private house lighting. The firm’s 
export trade during the year was very satisfactory. 
Electromotors, Limited, also turned out a very large 
number of motors for driving fans, pumps and other 
auxiliary machinery, and the firm did a great deal 
in the direction of electrifying printing works. 


Electricity Supplies. 


The movement towards the reorganisation of 
electricity supplies, with a view to providing all 
industries with cheap power, constitutes one of the 
most important electrical developments of recent 
times. Twelve months have now elapsed since the 
Electricity Supply Act of 1919 came into force, but 
the actual work that has so far been done is mainly 
of an administrative nature. The exclusion of the 
District Boards and their formidable powers of com- 
pulsory purchase from the original Bill was regarded 
at the time as a wise measure. The voluntary joint 
authorities which were then called upon to assist in 
reorganising the industry would, it was thought, drop 
their traditional jealousies and differences and work 
together in unity and accord ; but the work of bringing 
these joint authorities together is proving a slow and 
laborious process, and in view of the pressing need for 
cheap power the question has arisen as to whether 
there is no shorter cut to the desired end—whether 
it is necessary to wait until the innumerable municipal 
undertakings, county councils and others in each 
electricity supply area shall have settled their local 
differences and have formed ‘themselves into a legally 
recognised body. 

At present a joint authority must be representa- 
tive of authorised undertakings within the electricity 
district—either with or without the addition of repre- 
sentatives of the council of any county situate entirely 
or partly within the electricity district—local authori- 
ties, large consumers of electricity and other interests 
within the electricity district. It has been pointed 
out, however, that if it were possible for the joint 
authority to be simply a board of control, at least 
in the first instance, the whole situation would be 
modified. An existing electricity supply undertaking 
or group of undertakings might be willing to extend 
on a big scale if allowed to do #», irrespective of any 
reasonable agreements for subsequent control or pur- 
chase by a joint authority. 

There is, it may be pointed out, a distinct tendency 
in this direction, as, to give an instance, at Rother- 
ham, where a station has been erected which can be 
developed into a super-power station with a capacity 
of 145,000 kilowatts, and can readily be adapted to 
any requirements of the North-East Midlands Joint 
Authority. Similarly, in Manchester, powers have 
been obtained from the Commissioners to establish a 
new supply station with an ultimate capacity of 
150,000 kilowatts. Again, the Nottingham Corpora- 
tion is said to be willing to embark upon the con- 
struction of a big station, and has been granted per- 
mission by the Commissioners to erect a station 
capable of developing an ultimate output of 240,000 
kilowatts. Applications have also been made by the 
County of London Electric Supply Company for per- 
mission to erect a station capable of extension to suit 
its extensive demands. Moreover, the Corporation of 
Greenock has been informed by the Electricity Com- 
missioners that it will be granted powers to erect a 
new station which will have a capacity at least ten 
times as great as that of the present works at Delling- 
burn, and may cost something like £2,000,000. The 
area which this great central station will supply has 
not yet been defined, but it is understood that it will 
probably provide current for the electrification of the 
railway line between Greenock and Glasgow, and also 
supply the areas in Greenock, Paisley, Bridge-on- 
Weir, and Kilmalcolm. The first section of what will 
ultimately be one of the largest electric power stations 
in the United Kingdom was formally opened by the 
Corporation of Glasgow during the summer. This 
station is at Dalmarnock, close to the river Clyde, 
from which abundance of water can be obtained for 
condensing purposes, whilst supplies of coal direct 
from the pits are within easy reach. In the first sec- 
tion of this station space is provided for turbo- 
generators having a maximum capacity of 450,000 
units per twenty-four hours. A large station is also 
being erected by the Corporation of Edinburgh at 
Portobello for the reception in the first place of three 
10,000-kilowatt turbo-generators, but there will be 





room for the development of 100,000 kilowatts. 





The Electrification of Railways. 


Early in the year the Ministry of Transport 
announced the formation of a committee to consider 
the question of the electrification of railways, and to 
report (1) “‘ Whether any regulations should be made 
for the purpose of ensuring that the future electrifica- 
tion of railways in this country is carried out to the 
best advantage in regard to interchange of locomotives 
and rolling stock, uniformity of equipment, and or 
other matters;” (2) “If any such regulations are 
desirable, what matters should be dealt with and what 
regulations should be made;” and (3) “ How far 
it is desirable, if at all, that railways or sections of 
railways already electrified should be altered, so that 
they may form part of a unified system.’ During 
October this committee issued its first report, which in 
effect recommends that the future standard system 
shall be a 1500-volt direct-current one. The existing 
600 and 1200-volt railways, however, are to remaim 
as they are, their extension being subject to the 
approval of the Ministry. Moreover, the use of 750 
volts or some other multiple gf 1500 volts may be 
approved, and the London, Brighton and South Coast 
Railway is to be permitted to continue the use of 
single-phase current. Considering the constitution 
of the committee and the fact that in this country 
direct current has always been favoured, the decision 
to adopt a 1500-volt direct-current system is not sur- 
prising. As regards a real standardisation, however, 
the report leavcs us very much where we were before. 
In adopting a voltage little used in this country 
hitherto, and in leaving the existing electrified lines 
untouched the committee has obviously adopted a 
policy which is of little assistance to real standardisa- 
tion. In view of the fact that a considerable amount 
of electrification work has already been varried out, 
and that it is very doubtful indeed whether any par- 
ticular system can be the most suitable system for the 
electrification of all railways, standardisation at this 
period is liable to prove undesirable. It may easily 
be found, when it comes to electrifying long-distance 
lines, that a pressure of 150Q volts is altogether inade- 
quate and that a higher voltage would result in a 
considerable saving, both in respect to the initial 
outlay and cost of working. Efforts to standardise 
railway electrification do not on the whole appear to 
have met with much success either here or abroad. 
So far only three countries, apart from the United 
Kingdom, have attempted to standardise a system for 
general electrification. They are Sweden, Switzer- 
land, and Germany, all of which have definitely 
adopted the 16,000-volt 16%-period single-phase 
system, with a single overhead conductor. In France 
a Commission appointed by the Ministry of Public 
Works has reported in favour of the high-tension 
3000-volt direct-current system, but the Midi Railway 
authorities, it has been reported, propose to equip 
1863 miles of line on the single-phase system, as an 
extension to the 93 miles which already operate with 
single-phase current. Italy has not so far arrived at 
any definite conclusion, although the majority of the 
Italian railways are electrified on the three-phase 
16-period 3000-volt system. The United States has 
no definite system, but the Pennsylvania Railroad 
authorities appear to have decided on single phase 
for all future electrification. On the whole, therefore, 
it will be seen that though there may be two opinions 
as to the desirability and possibility of national and 
international standardisation, the policy now being 
followed is not likely to lead to that standardisation 
coming about. 

Whilst very little was done in the way of 
electrifying railways during the past twelve months, 
the directors of various companies repeatedly 
referred to the urgent necessity for electrifying certain 
sections of their systems. Speaking at the annual 
meeting of the shareholders of the Brighton Railway, 
for example, Sir William Forbes said that he was more 
than ever anxious to electrify the main lines of the 
Brighton Railway. The delay was not only due to the 
question of system, but to the uncertainty of the 
future of the railways. A complete report showing 
how beneficial electrification would be, and dealing 
with the whole of the main lines, had been prepared 
and sent to the Ministry of Transport, but unless some 
definite guarantee were forthcoming as to the position 
of the railways he was afraid no progress of any kind 
could be made. Again, at the annual meeting of the 
Lancashire and Yorkshre Railway, the chairman said 
that the directors were satisfied with the results 
obtained on all the sections of the railway already 
electrified, and they wished to extend the system to 
the line between Manchester, Oldham, Shaw, and 
Royton ; but the matter was still in the hands of the 
Government, and until it was known what policy was 
to be adopted with regard to the future of the railways 
it was impossible to incur a large expenditure—unless 
the Government provided the capital. Practically 
the same conditions, it was said, obtained in con- 
nection with the Great Eastern, South-Eastern, and 
other railways in urgent need of electrification. 
Emphatic statements have repeatedly been made 
regarding the intention of the Government to embark 
upon large electrification schemes, yet so far no pro- 
gress has been made. In the case of the London and 
North-Western Railway, however, the chairman said 
at a meeting of the shareholders: ‘“‘ With regard to 





the electrification of our suburban lines, I explained 
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to you at our meeting a year ago that the restriction 
which had been placed by the Government during 
the war upon the earrying out of the work necessary 
to complete the last section of the electrified line 
between Chalk Farm and Queen’s Park had been with- 
drawn. The work has not yet been completed, but 
it is ia progress.” This work, we understand, is still 
in hand. Moreover, new London and North-Western 
electric stock for the Euston to Watford service is 
being constructed for use on the new line when :t is 
ready for service. Specially constructed London and 
North-Western and London Electric Joint Electric 
rolling stock for working between Watford and the 
Elephant and Castle was put into service during 
the past year, and twelve additional driving trailer 
cars were ordered for this service. It was reported 
that in order to diminish the overcrowding on 
the Waterloo and City Railway it had- been decided 
to replace the existing electrical equipment, which is 
now out of date, by modern equipment, so as to 
increase the speed of trains travelling up inclines. 
This change will enable twenty-four trains to be run 
per day instead of twenty. Additional all-steel 
coaches are to be used so as to lengthen the trains. 
The directors of the North-Eastern Railway have for 
some time had under consideration, and have pro- 
visionally sanctioned, a scheme for the electrification 
of their main line between York and Newcastle, a 
distance of 80 miles. As is well known, the scheme 
provides also for the electrification of the loop line, 
31 miles in length, from Northallerton to Ferryhill, via 
Stockton. 

At the annual general meeting of the Great Eastern 
Railway, to which Sir Philip Dawson is consulting 
engineer, the chairman stated that the Board had 
instructed the general manager, acting in consultation 
with engineering experts, to prepare a scheme of elec- 
trification. It seems probable that the first portion 
to be converted from steam to electrical operation will 
be the Enfield Town, Walthamstow, Loughton, and 
Ilford sections, worked with a large power station on 
the banks of the river Lea, so as to get plenty of water 
for circulating purposes. Plans for the electrification 
of the old London and Tilbury Railway, now owned 
and operated by the Midland Company, and having 
its London termini at Fenchurch-street and St. 
Paneras, were prepared some years before the war, but 
for various reasons the work remained in abeyance. 
It is now stated by the Ministry of Transport, how- 
ever, that electrification is a matter of urgency. 
Again, the Ministry of Transport has intimated that 
certain of the suburban lines which carry heavy traffic 
between Mid-Kent and the London termini at London 
Bridge, Cannon-street, and Charing Cross are being 
studied from the point of view of early electrification. 
During the period under review the Great Western 
Company completed and opened the Ealing and 
Shepherd’s Bush Electric Railway. Running from 
Ealing Broadway via North Acton, the line joins the 
Central London Railway at Wood Lane, and thus pro- 
vides a means of direct access for the residents at 
Ealing and Acton to the heart of the City by a route 
lying between that of the Great Western and Metro- 
politan on the north side and the Metropolitan District 
on the south. An interesting feature of the line is 
that it is the first railway in this country to use full 
automatic signalling, with three-position signals. As 
regards the London and South-Western Railway there 
is little to report, beyond the fact that the increase in 
traffic resulting from the introduction of electric 
traction on the London suburban lines has so far 
exceeded all expectations, and during the year under 
review it was necessary to provide twenty addi- 
tional trailer coaches for increasing the capacity of the 
eighty-four three-coach electric trains which were put 
into service between four and five years ago. The 
twenty new coaches which were put into operation in 
August are made up into ten close coupled pairs of 
trailer units, each seating 170 passengers, and these 
trailer units are inserted between two of the three- 
coach motor units to form an eight-coach train at 
times of heavy traffic-on certain sections of the elec- 
trified lines. On the London Underground a new 
subway and booking office was opened at Charing 
Cross on December 6th, the object of the subway 
being to avoid the congestion which previously 
occurred in the circulating area at the top of the 
escalator on the east-bound platform and at the foot 
of the west exit stairs. Seven complete six-car tube 
trains were also put into service on the Bakerloo 
Railway, for operation on the extension to Watford, 
these trains replacing the former five-car trains, 
which originally worked this service. The latter have 
been divided up so that they can be used as single cars 
and added to the former five-car trains working the 
service between Queen’s Park and the Elephant and 
Castle, in order to build up a full six-car service 
throughout this district. Owing to the demand for 
more trains, it was found necessary to erect a new 
signal-box and to provide facilities for reversing the 
trains at Northfields Station. A system of non-stop 
trains was introduced on the Barking and Aldgate 
section during the rush hours, the trains being worked 
in series of threes and omitting stops at certain stations 
in rotation. A system of repeating fog signals was 
installed early in the autumn over the whole of the 
District Railway, and where necessary on the Tube 
system. The fog repeater re-duplicates the position 


of the signal arm close to and in line with the driver’s 
vision point, thus obviating the use of detonators. 





For the District Railway there are now on order one 
hundred new cars, which will be used to build up 
eight-car trains for service on the busiest routes. 
For the London Electric Railway forty trailer cars 
are now on order. They are to be used on six-car 
trains and a service of these trains is to be built up as 
the older rolling stock is replaced and divided up. 
These new cars are to have sliding doors, opened by 
air and electrically controlled, and designed to 
guarantee the safety of passengers and to prevent the 
trains starting whilst the doors are open. To meet 
the increased demand for power arising from the 
additional capacity and speeding up of the trains, a 
new 15,000-kilowatt turbo-alternator is to be installed 
in the power-house at Chelsea, and a new 2500- 
kilowatt rotary converter in the Charing Cross sub- 
station. 


Water Power. 


The utilisation of water power for the generation 
of electricity received considerable attention during 
tho past twelve months. Only a few weeks ago 
the Ministry of Transport published broadeast an 
outline of a scheme which had been prepared under its 
direction for the utilisation of tidal power on the river 
Severn. The scheme has, of course, been under con- 
sideration for a considerable time, and the details 
have been anxiously awaited, for not only does it 
represent by far the most important project for the 
utilisation of water power in this country, but also it 
would, if carried out, be the first example of the 
harnessing of tidal power on a large scale in the world. 
The possibilities of such schemes have frequently 
been discussed, but the conclusions have always been 
the same, namely, that whilst the idea is perfectly 
sound so far as the engineering aspect is concerned, 
the cost of executing the work would be prohibitive. 
The rise in the price of coal, however, has of late 
caused water power schemes to be viewed in a different 
light. The Severn scheme is one of considerable mag- 
nitude, and would undoubtedly be costly, but a 
large proportion of the cost would be debited to the 
road and railway across the barrage. Various water 
power schemes were also under consideration in 
Scotland, the two areas which claimed most 
attention being that of Lochaber, which lies inside 
the western boundaries of Inverness-shire, and that 
of the central districts of Perthshire. In each area 
there is a considerable amount of water, and the 
difficulty is not so much that of using this water to 
produce current as that of utilising the current when 
it has been generated. 


Electric Vehicles. 


Progress in the electric vehicle industry was far 
more rapid than in preceding years, and all the firms 
engaged in the industry are said to be loaded with 


orders. There are now no fewer than six builders of 
such vehicles, namely Agricultural and General 
Engineers, Limited, Electricars, Limited, Electro- 


mobile (Leeds), Limited, the General Vehicle Com- 
pany, Ransomes, Sims and Jefferies, and Newton 
Bros., of Derby. MMectricars, Limited, is a new 
company which is taking over the vehicle side of the 
business from Edison Accumulators, Limited. The 
company has acquired a large factory at Landor- 
street, Birmingham, where upwards of a thousand 
men are employed on the production of electric road 
vehicles and electric trucks. 

The progress of the electric truck has been pheno- 
menal. The labour-saving properties of these handy 
little vehicles are now far better appreciated than 
they were a few years ago, and no better proof of their 
popularity can be found than the rapid increase in 
the number of firms building them. There are also 
many agents offering American-made trucks. Firms 
such as Ransomes, Sims and Jefferies, Edison Accu- 
mulators, Limited, British Electric Vehicles, Limited, 
and the Indiarubber and Guttapercha Company, of 
Silvertown, are among the oldest established builders 
of these vehicles, but of late many other firms, such 
as the English Electric Company, Greenwood and 
Batley, and Heenan and Froude, Limited, have em- 
barked upon their construction. On railway stations, 
at docks, in warehouses and factories of all descrip- 
tions, these vehicles are fast replacing the slow and 
inefficient manually operated trucks. The most 
common type is that with a fixed platform truck, 
but another which is also in great demand has an 
elevating platform, which picks up the goods after 
they have been loaded on a wooden skid. It may be 
mentioned, by way of indicating the progress in con- 
nection with railways alone that Ransomes, Sims and 
Jefferies have supplied trucks to the London and 
North-Western, North-Eastern and Great Northern 
Railways. At the Curzon-street, Birmingham, goods 
department of the London and North-Western Com- 
pany, no fewer than twenty-five of this firm’s trucks 
are in operation, and more than forty-five tons of goods 
have been moved in eight hours by a two-ton vehicle. 


Wireless Telegraphy and Telephony. 


Probably. the most remarkable wireless develop- 
ments of the past year were those connected with 
telephony. Experiments carried out at the Marconi 
Company’s experimental station ~at Chelmsford 
demonstrated conclusively that the transmission of 
speech without wires is practicable over very long dis- 





tances, for with a 15-kilowatt equipment it has been 
possible to establish direct communication between 
Chelmsford*and Newfoundland, a distance”of 2700 
miles. Wireless telephonic apparatus has also been 
successfully combined with land line telephone 
systems, and on August 19th a telephone subscriber 
in London was able to communicate with an aeroplane 
in flight. The Marconi Company has also achieved 
notable success in regard to long-distance land-to-land 
telephony, satisfactory communications with Madrid 
having been established with a 6-kilowatt continuous 
wave telegraph and telephone transmitter. In regard 
to continuous wave work and the design of Triode 
valves and their circuits, there was very material 
progress. Many ocean-going liners are now equipped 
with continuous wave apparatus, thus enabling them 
to keep in direct touch with the land over a distance 
of at least 1400 miles. Experiments were carried 
out during the period under review at the R.A.F. 
Wireless Experimental Establishment, the most 
important of these experiments relating to duplex 
wireless telephony and its application to aircraft. A 
valuable paper on this subject was read by Captain 
E. P. Eckersley, of the Marconi Company, before the 
Wireless Section of the Institution of Electrical Engi- 
neers. Furthermore, in an important paper on the 
“Development of Thermionic Valves for Naval Use,” 
Mr. 8S. P. Gossling summarised the progress made in 
regard to the quantitative elucidation of Triodes and 
their circuits, and also dealt with the design of 
receiving valves, both from the theoretical and prac- 
tical standpoint. An ingenious device introduced by 
the Marconi Company during the year is an automatic 
calling-up apparatus, which has a range of roughly 
8 miles. A series of dots having a frequency of three 
per second is transmitted on the standard 600-meter 
ship’s wave by means of a relay signalling key con- 
trolled by en oscillating fly-wheel swinging at the 
desired rate. The receiver is a three-valve amplifier, 
which is used in conjunction with an oscillating relay 
similar to that fitted to the transmitter. The small 
balance wheel of the receiving relay is set in motion 
by the amplified currents received, the amplitude cf 
the wheel increasing until a contact is closed and the 
call bell operated. Much attention was devoted 
during the year to radio telegraphy transmission. 
Experiments were carried out at the Army Signals 
Expérimental Establishment, and a test between 
Woolwich and Weymouth showed that a speed of 
113 words per minute is practicable. Punched tape 
transmission and Wheatstone inker reception were 
adopted. The cause and elimination of atmospherics 
received much attention, and recent Investigations 
have thrown considerable light upon the magnitude 
of the electro-magnetic effects of thunderstorms in 
relation to these matters. The Imperial Wireless 
Telegraphy Committee was appointed on November 
24th by the Secretary of State for the Colonies ~ to 
prepare a complete scheme of Imperial wireless com- 
munications in the light of modern wireless science 
and Imperial needs.”” This Committee recommends 
the adoption of a scheme using thermionic valve 
apparatus at the transmitting stations, with stages 
at intervals of not more than 2000 miles. The Depart- 
ment of Scientific and Industrial Research has formed 
four Sub-committees for the assistance of the Radio 
Research Board, and these Committees will deal with 
the following matters :—_(a@) The propagation of wire- 
less waves, (b) atmospherics, (c) directional wireless, 
and (d) thermionic valves. 








Shipping in 1920. 


At Home. 


THE year 1920 began with the crest of the war boom 
and its course was marked by a steady decline. It 
closed with the outlook gloomy in every direction, 
and no indication of when matters might be expected 
to improve. Freights are down, ships are almost 
unsaleable, while building and running costs are very 
high and still rising. The boom is over and there is 
no possible doubt about the slump having arrived. 

Control.—Government control, in spite of repeated 
protests from shipping men, was still very strict in 
the early part of the year, but was relaxed as freights 
fell and was finally withdrawn almost entirely. It 
is impossible to deny that the present slump was 
inevitable after the boom, but just how much of the 
unexpected rapidity of the decline is due to official 
interference long after the necessity for it had passed 
will probably be a matter for discussion for some time 
to come. 

The personnel of the Ministry of Shipping has been 
reduced steadily, and the Shipping Controller himself 
has made every effort to expedite the final winding up 
of the department by every means possible. Never- 
theless, there has been a succession of very bitter 
complaints from all sides at the time taken to complete 
the business, and some of the pleas and figures put for- 
ward by well-meaning persons in its defence have 
done its cause far more harm than the original attacks. 

Freights.—The decline in freights throughout the 
year was fairly steady, with occasional slight recoveries 
from various causes. One of the most conspicuous 
recoveries was at the time of the coal strike, when a 
number of ships were withdrawn from service to act 
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| 
as floating stores and many others were chartered | 
hurriedly to bring coal from the United States. At 
the close of the year many cargo ships were being 
laid up and many others were being run at a loss, 
which would not be tolerated under ordinary circum- 
stances. The reason that such a condition held for a 
time was that the boom caused an enormous number 
of ships to be taken on long charter, frequently by 
firms which had never owned a ship before. Companies 
having tonnage on such conditions are very glad of 
any offset to their liabilities ; but it cannot last. 

New Construction.—The year marked the comple- 
tion of practically all the standard ships of the war 
prograrmmes, many of them putting to sea in very 
different form from their original design. At long last 
the much-discussed National Shipyard at Chepstow 
got into action—-under private ownership, be it noted 

and launched a number of fabricated steamers, 
most of which were transferred to Italy under inter- 
national agreement. Great point was made of the fact 
that they were launched 100 per cent. complete and 
ready for sea, the real reason for which critics of the 
Government's shipbuilding methods were not slow 
to point out. 

At the conclusion of the Armistice a large number 
of cargo steamers of all sorts were ordered in British 
yards. Most of them were to replace war losses of our 
own, but the privilege was extended to certain neutrals 
who had lost ships during the German submarine 
blockade and was extensively accepted by Norwegian 
firms. 
delivery, and the fall in freights combined to make 
many purchasers repent their bargains, and cancella, 
tions of contracts were frequent. These cancellations- 
however, have not by any means all been made by 
foreigners, as will be shown. 

An interesting cargo vessel completed during the 
year was the Meandros, of which an illustration 
appears in the Supplement. This vessel was con- 
structed for Greek owners by John I. Thornycroft 
and Co., Limited, at their Southampton yard. She 


was the first post-war mercantile vessel to be com- | 


pleted by the establishment and, incidentally, the 
largest vessel launched and completed at South- 
ampton for twenty years. She has a deadweight 
capacity of 4226 tons and is driven by triple-expansion 
reciprocating engines. Two sister ships now under 
construction will be driven by geared turbines 
arranged for superheated steam. The Meandros has 
a grain carrying capacity of 203,364 cubic feet and 
has space for 857 tons of water ballast, while in her 
permanent bunkers she can carry 264 tons of coal. 


Yards specialising in passenger liners had their | 


hands full, but were unable to make satisfactory pro- 
gress with the work. The ship of the year is the 
Empress of Canada, a 22,000-ion vessel, which the 
Fairfield yard is completing for the Trans-Pacific line 
of the Canadian Pacific Ocean Services. It was | 
intended to make the voyage out to her station take 
the form of a yachting trip three parts round the 
globe, but labour conditions prevented her delivery 
in anything like schedule time, and after numerous 
postponements it has been decided that when she is 
finally completed she will go out to Vancouver by the 
shortest route, via the Panama Canal. 

Next in importance are 
ships in various stages of building and_ com- 
pletion for the Cunard Line. One of these vessels, 
the Samaria, is illustrated in the Supplement. They are | 
geared turbine vessels of the intermediate “ Atlantic ’”’ 
type, some 20,000 tons gross and 16 knots speed, and 
promise to be excellent dividend-earners when times 
return to something like normal. At present their 
boilers are all designed for oil fuel. In order to reduce | 
the derangement of passenger accommodation to a 
minimum all the uptakes lead into one large funnel, 
which tends to make them appear rather smaller than 
other vessels of considerably less tonnage. A step | 
forward in the size of the Cape liner is made with the 
Union-Castle Arundel Castle, 15,000 odd tons, whicy 
has been completing for sea at Harland and Wolff's 
Belfast yard throughout the year, and whose deliverh 
has been considerably delayed. Her owners have 
followed the opposite course to the Cunard Line and 
have given her no less than four funnels, the after- 
most one being a dummy, and by so doing have made 
her appear like a pocket edition of the Aquitania. 
Beside the Empress of Canada, the Canadian Pacific | 
M ” type of one-class ships—-with con- 
in the 16,000-ton, 15-knot 
Montrose and Montcalm. Two other ships were to 
have been built, but the contracts were cancelled 
until labour adjusted itself and shipyard costs became 
more reasonable. 

It is difficult to know whether to describe the | 
P. and O. Narkunda and Naldera—see Supplement 
as 1914 ships or 1920, for they were laid down in the | 
former year, but their construction was suspended by | 
Government order. They were recommenced half-a- 
dozen times, on each occasion to an gntirely new 
design from Whitehall, and were in turn liners, cargo 
ships, auxiliary cruisers, and troopers. Finally their 
owners managed to get them completed to their own 
ideas, and they proved themselves during the 
year successful ships. The capabilities of the 
Suez Canal having been proved, if proof were 
needed, by the passage of 20,000-ton American trans- 


the biggest of the 


continued its ** 
siderable improvements 


building a new Maloja and Malwa, of 20,800 tons, and 


|no delusion as to the probable date of delivery. 


The rise in cost, the impossibility of promising | 






a Mongolia and Moldavia, of 16,000. But to judge 
from the chairman's speeches, the company is under 
In 
order to relieve the very great distress in the dockyard 
towns, which was the inevitable result of the sudden 
return to normal conditions, certain mercantile work 
was undertaken by the Royal establishments. To 
begin with, its commencement was very considerably 
delayed by the unwillingness of the labour organisa- 
tions concerned to consent to the necessary relaxa- 
tion of certain demarcation rules and other con- 
ditions.’ The progress of the work appears to have 
offered abundant proof that the naval dockyards are 
unsuitable for work of this sort, but as the object of 
the innovation was to relieve distress, which object 
it certainly attained, that is rather a minor point. 

Repairs and Reconditioning.—After long war service 
many of the larger liners required reconditioning, 
which amounted almost to reconstruction, and which 
very frequently ran into considerably more than the 
| original cost of the ship. Advantage was frequently 
| taken of the opportunity given, notably in the cases of 
the White Star Olympic, the Cunard Aquitania, and 
| the Canadian Pacific Empress of Britain, to convert 
| the former coal-burning boilers to the use of oil fuel. 
Many reconditioning jobs were undertaken at the 
Royal dockyards and appear to have been carried out 
quite successfully, though no information as to their 
eost is available. The cost of repairs rose steadily 
and to such a degree that underwriters were forced to 
evolve a plan whereby a ship insured should have two 
values, one for total loss and one for particular 
average. Otherwise the insurer who protected him- 
self against the probable cost of repairs for serious 
damage knew that he was offering a direct and 
| powerful temptation to any owner who was not quite 
straight to cast his ship away on account of the 
gross oOver-insurance against total loss. In conse- 
quence of prohibitive costs a number of valuable 
repair jobs which would normally have been done in 
this country were sent across to Holland, Belgium, and 
Germany. 

Labour.— In the shipbuilding trade labour was very 
restless and did itself infinfte harm by driving away 
some contracts and causing the cancellation of others, 
in the manner already mentioned. A certain amount 
of the trouble was caused by strikes outside the trade 
itself—such as the moulders’ and the coal strikes— 
but men were idle in one distrcet or another through 
practically the whole year, occasionally on account 
of disputes in which the employers had no hand 
whatsoever and which lay entirely between 
various sections of the workmen themselves. The 
seamen took up a very different attitude. After the 
international conference at Genoa the men declared 
and maintained their claim for an eight-hour day 
at sea, but the representatives of officers and men, 
working in unison, discussed matters in an exemplary 
fashion and finally cams to the decision that, in view 
of the uncertain position of the shipping industry, 
they would postpone the presentation of their 
demands until things were more settled. The know- 


|ledge and insight into some of the larger problems 


of shipping shown by certain of the representatives 
was surprising, and the negotiations were carried 
through in the friendliest spirit! The Merchant 


| Shipping Act, sponsored by Mr. Sexton, was not so 


satisfactory, and there is still a tendency to put for- 
ward demands for the immediate readjustment of 
hours which the shipping industry in its present state 
cannot possibly stand; but, generally speaking, the 
merchant seaman has fully maintained the reputation 
which he won during the war. Minor local strikes 
occurred as a protest against the shipping of Asiatic 
seamen and for similar reasons. 

The Surrendered German Ships.—At long last the 
Allied Reparations Commission completed the final 
allocation of the German shipping surrendered under 
the Armistice and Peace Treaty. The delay was the 
cause of bitter comment, much of which was directed, 
quite unjustly, at the Ministry of Shipping When 
it was finally at liberty to dispose of Britain’s share 


| to private owners the market had fallen heavily, and 


the Government very wisely decided not to put the 
vessels up for auction, but to leavethe matter in the 
hands of Lord Inchcape. The chairman of the 
P. and 0. Line had already been extraordinarily 
successful in finding purchasers for the fleet of 
standard cargo steamers left on the hands of the 
Ministry of Shipping by the Armistice, and his pre- 
eminent position is shown by nothing better than the 
fact that his assistance was eagerly sought in spite 
of the fact that he was one of the bitterest and most 
merciless critics of practically everything that the 
Government has done in connection with shipping 
since the end of the war. In the case of the surren- 


dered ships, however, his task was a particularly | 


difficult one. Ships wére already being laid up when 
this big fleet was thrown on the market, and although 


there were no complaints as to their hulls, their | 
|machinery had earned a very bad reputation for 


giving constant trouble. Under these circumstances 
few shipping men expected him to dispose of as many 
as he has done up to date. The price realised is to be 
set against the indemnity owed by Germany. 

Few of the big passenger liners found buyers, the 


| . ° 

| most important sold being the North German Lloyd 

8- | Berlin—the vessel which laid the minefield on which | greatly increased subsidies and a big amalgamation 

ports from Vladivostock, the P. and O. Conspany is | H.M.S. Audacious was sunk—which is to run on the | of companies into groups under Government pro- 
; 

tection. 


Mediterranean-New York service of the White Star 


the | 


| very suddenly with the collapse of a number of yards. 
|The more stable firms secured numerous large con- 


|} seem to be in a state of considerable uncertainty as 


Line under the name of Arabic; and the Mobile 
ex Cleveland—-which is now the Byron King Alex- 
ander. The Orient Line found three medium-sized 
vessels suited to its requirements, and the best of the 
eargo ships sold quite well. On the other end of the 
scale are vessels like the Graf Waldersee, a great lump 
of a ship which has not left her anchorage since her 
arrival in this country, except to break adrift in a 
gale and do extensive damage to neighbouring ship- 
ping. It is an interesting point as to what is the 
salvage value of a vessel for which nobody will offer 
@ penny. 


Abroad. 
























































































Umited States.—The end of the boom had very 
serious results in the United States of America, where 
the new Mercantile Marine was not sufficiently esta 
blished to stand by itself in poor times. In spite of 
the attractive terms of payment offered by the 
Shipping Board to purchasers of tonnage, little 
enough of it was sold, and much of what did pass into 
private ownership is returning as things get worse. 
Many of the firms which bought ships are anything but 
stable parties, and are throwing them back on to the 
hands of the country as quickly as possible. One 
reason is the inelasticity inseparable from official 
interference with a business like shipping, which 
blinded the authorities to the real stat: of the market 
and caused them to hold out for ridiculous prices. 
The better firms refused to touch tonnage except in 
very exceptional circumstances ; irresponsible con- 
eerns took it over on payment of the first instalment 
and are now failing one after another. This fact, in 
addition to the equally important one that everybody 
seems to have treated the Shipping Board as fair 
game and robbed it accordingly, made its operations 
so very unsatisfactory financially that the public 
finally demanded an inquiry into the whole matter. 
This inquiry is still in progress, and sensational revela- 
tions are being made: Much of the evidence is merely 
bizarre, exhibiting a much greater knowledge of 
Press headlines than of shipping. There is no doubt 
that, in addition to unlimited dishonesty from with- 
out, there was a certain amount of graft within; but 
it appears that much of what the enemies of the Ship- 
ping Board would have us believe will prove to be 
without foundation, the cause of the financial failure 
| being due more to the imperative needs of the 
moment coupled with the utter ignorance of the prin- 
ciples of shipping than to graft. The whole issue is 
clouded by party polities. 

In order to enable the new merchant service to 
stand by itself the measure which is usually known as 
the Jones Bill was passed, and immediately became 
the storm centre of an extraordinarily violent dis- 
cussion. Most of the bitterest opposition came from 
American interests which saw their business seriously 
damaged by the retaliation which was bound to be 
the result of some of the more aggressive clauses, and 
by the ordinary precautionary measures which every 
commercial firm would be forced to take. All this 
opposition was immediately branded by certain 
parties and papers as being subsidised abroad, and a 
good deal of bad feeling was generated in consequence. 
As a matter of fact the Bill, obviously honest in its 
intentions, is so clumsily drafted with such an ignor- 
ance of shipping matters that most foreign shipping 
men are content to leave well alone, the disadvantages 
likely to result from some of the clauses being more 
than counterbalanced by the suicidal tendencies of 
others. 

This comparative ignorance of all but a very small 
party of Americans on practical shipping management 
is quite realised on the other side of the Atlantic, 
though naturally enough the Americans do not care 
to speak of it too much. Certain companies, however, 
formed plans for agreements with the Hamburg- 
American Line and North German Lloyd, which really 
amounted to exchanging capital and material for 
practical knowledge and experience. The Democratic 
administration was in favour of permitting these 
arrangements with late enemies, but it is generally, 
believed that the incoming Republican Government 
will veto them when it comes into power early in 
1921. It is noteworthy that Mr. P. Franklin, the head 
of the International Mercantile Marine, and generally 
regarded as the most capable shipping man in the 
United States, would have nothing to do with such 
a plan and regarded it as nationally unsound. Mean- 
while his own ships have established themselves in a 
position in the emigrant trade between Germany 
from which they will need a deal of shifting. 

Only a few of the best-established shipbuilding 
firms in the country survived the cessation of con 
| struction by the Shipping Board. Tankers and local 
| passenger steamers are still in demand, but there are 
more than enough cargo vessels, and high costs are 
causing the cancellation of liner contracts in America 
as in this country. 

Japan.—The situation in the Eastern Empire is 
very confusing, for the shipbuilding boom finished 


tracts, had to cancel many of them, and at the moment 


Meanwhile many schemes are afoot 
up shipping prosperity, including 


to their future. 
for bolstering 
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France.—The two most important features of 
France’s shipping history during 1920 were the re- 
establishment of proper services to the colonies by 
means of surrendered German liners and the decision 
of the Government to dispose of its merchant fleet 
at the first opportunity and at almost any sacrifice. 
The story of this venture is one of the most powerful 
sermons against the nationalisation of shipping ever 
preached. It began with the poor construction of 
totally unsuitable wooden craft on the Pacific Coast 
of America and Canada, and drags its length through 
weary chapters of inefficiency inside and. all too 
frequent dishonesty outside the administration. 

Italy.— The surrendered Austrian mercantile 
marine, the greater part of which went to Italy, 
greatly strengthened the maritime position of that 
country, which otherwise would have been hope- 
lessly crippled by war losses. Under international 
agreement Italy has also received a number of the 
standard ships built in this country during the war, 
and deliveries are still being made as the ships are 
completed. Home yards are showing a tendency 
to specialise in motor ships, a very natural course 
considering the price and scarcity of coal in the 
country, and the Ansaldo Yard, as an instance, has 
evolved a more than satisfactory type. 

Belgium.—With the Red Star Line becoming more 
and more an Anglo-American concern, the title of 
Belgium’s national steamship. company is passing 
gradually to the Lloyd Royal Belge, whose meteoric 
growth is one of the most startling events in modern 
shipping history. Last year the company replaced 
@ certain proportion of its cargo fleet with better- 
class tonnage than it was forced to accept to begin 
with. It also entered into the passenger trade, 
inaugurating its service between the Schelde and 
South America with the purchased Australasian 
United liner Indarra, which it renamed Pays de Waes. 
She was to be joined by four other 10,000-tonners as 
soon as their construction could be completed on the 
Clyde, but shipyard costs rose so rapidly that the 
contracts were cancelled and considerable unemploy- 
ment resulted. The future of the service is now in 
doubt. 

Holland.—During the year the Zeeland Steamship 
Company added the twin-serew steamer Prinses 
Juliana—see Supplement—to its cross-Channel ser- 
vice between Folkestone and Flushing. This vessel 
‘is one of three ordered from the Schelde Shipbuilding 
and Engineering Company, of Flushing. She is 
driven by two sets of triple-expansion engines develop- 
ing 10,000 horse-power and giving the ship a speed of 
224 knots. Accommodation is provided for 800 
passengers. Both wireless telegraphic and submarine 
signalling plant are fitted. The vessel may be com- 
pared with the Great Eastern Railway Company’s 
cross-Channel steamer Antwerp—also illustrated in 
the Supplement—which was put into service during 
the year. 

Technical. 

Welded Ships.—In spite of the many incorrect 
reports that German submarines were being built 
according to that system, the first practical ship in 
which electric welding has replaced the more usual 
riveting is the little 500-ton coaster Fullagar, which 
was completed by Cammell Laird during the war and 
has since been laid up to permit less powerful engines 
to be installed. The Americans are planning to go 
one better, and are considering the construction of a 
welded steamer of 8800 tons deadweight. They claim 
that after a few months’ experience their men will be 
able to build on this system as quickly as with the 
ordinary riveting method, while there is a gain in 
strength and a considerable saving in hull weight by 
the elimination of all the rivets and the inevitable 
overlapping of plates. It is the doubt thrown upon 
the first claim that is chiefly responsible for the lack 
of enthusiasm displayed by shipping men. 

The Conversion of Warships.—The steamer Peruvier, 
whose conversion from the obsolete French cruiser 
Dupuy de Léme was described at length in THE 
ENGINEER, completed her maiden voyage by being 
towed home from Brazil in November. She had 
started out in January, and her troubles included 
every kind of machinery mishap and a serious fire. 
Perhaps the hardest part of all was that she never 
reached the port to which her cargo was consigned. 
The salvage charges against her were considerably 
reduced by the fact that she had great luck in finding 
consorts of her own company able to tow her, but the 
experience was sufficiently discouraging to prevent 
the French going on with their scheme of converting 
other old cruisers into colliers. The Germans have 
succeeded in turning the light cruisers Gefion and 
Victoria Louise into freighters, using the Diesel engines 
of scrapped submarines for their propulsion, but the 
clauses of the Peace Treaty make their case excep- 
tional. Meanwhile the British destroyer Porpoise has 
been sent out to maintain a fast passenger service on 
the Brazilian coast, but no report of her performance 
has been received. One of the “ Flower” class of 
single-screw sloops is being prepared for the London 
and South-Western Railway’s Channel Island ser- 
vice, while some of the twin-screw mine-sweepers 
are now passenger vessels on the river Plate and others 
in India. The tunnel-stern mine-sweepers which 
draw only 3ft. or so of water have proved very useful 
as tugs on the Mexican coast, but they had a terrible 
time getting out there. 





Oil Fuel.—The miners’ attitude in the early part of 
the year tempted many shipowners to convert their 
steamers from coal to oil fuel, frequently a very 
expensive process ; but since then the price of oil and 
the doubts as to its supply have caused many cargo 
vessels to be converted back again. In the case of 
Atlantic liners, where a quick turn-round at either 
end of the journey is essential and where the high 
power makes a big wage bill in the stokehold unavoid- 
able, oil fuel has more than justified itself. To take 
the case of the White Star Olympic, the change meant 
reducing the number of her firemen from 246 to 60, 
and even the latter number would not be carried 
were it not for the fact that the union insisted on it in 
order to reduce unemployment. The coal and oil 
problem is causing very particular attention to be 
paid to increasing the efficiency and reliability of 
internal combustion engines. One of the principal 
motor ships completed during the year was the 
Theodore Roosevelt, of which we give an illustration 
in the Supplement. This vessel is a sister ship to the 
George Washington and the Bonheur, built for 
Norwegian owners by Burmeister and Wain, of 
Copenhagen. The Bonheur, it may be remarked, was 
mined and sunk on her first voyage. The Roosevelt 
has a displacement of 15,065 tons and is propelled by 
means of two six-cylinder single-acting four-stroke 
cycle Diesel engines of the builders’ crosshead type. 
The auxiliary machinery is all electrically operated, 
the energy being generated by means of three 60-kilo- 
watt sets driven by Diesel engines. On the trial trip 
the main engines developed an average of 2932 indi- 
cated horse-power. The trial trip displacement was 
4454 tons and the mean speed shown was just under 
12 knots, At full load the speed is about 11 knots. 
The ship has a grain-carrying capacity of 567,700 
cubic feet. 

Electric Propulsion.—The economical running of 
the first electrically propelled battleship, the New 
Mexico, caused a great demand in the United States 
that the system should be applied to Shipping Board 
vessels, and finally a geared turbine freighter, the 
Eclipse, had electric motors installed. She is now 
undergoing a searching trial on a voyage to India, 
while the reconstruction of the passenger vessel 
Powhatan, after being submerged for two years at 
the bottom of Chesapeake Bay, is being made the 
opportunity of installing similar machinery in her. 
The experiments are being watched with the greatest 
interest, but conditions in a man-of-war are very 
different from those in a merchantman, and British 
engineers are by no means enthusiastic and want to 
know a lot more before they give their opinion. 





Books of Reference. 


The South African Engineers’ Electrical and Allied 
Trades’ Directory, 1920. London: Mr. L. Hewson, 56, 
Ludgate-hill, E.C. 4. Price 30s. net.—The compilation of 
this book was started as far back as 1914, but was held 
up by the war. When work was resumed on it last year, 
a great deal of the data already in hand had to be scrap 
The general arrangement is alphabetical under the follow- 
ing headings :—Geographical, Overseas Manufacturers, 
Buyers’ Guide, Factories and Mining Section. The book 
is well indexed and should prove invaluable to our home 
manufacturers who have any interests in South Africa. 


The Export Register of the Federation of British Indus- 


tries. London: The Federation of British Industries, 
39, St. James-street, S.W.1. Price 25s. net.—This 
Register consists of over 600 pages, and is full of interesting 
material which appeals to the buyer of British goods 
both at home and overseas. An effort has been made by 
the compilers to give a comprehensive survey of the vast 
field of British industry. e List of Products Section 
has been prepared by a group of specialists in conjunction 
with the manufacturers themselves. The Register, 
besides being published in English, is also printed in other 
languages, notably French, Spanish, Portuguese and 
Dutch. The industrial grouping system has been adopted, 
and each group is divided into sub-groups. 


The Motor, Marine and Aircraft Red Book, 1920. Com- 
iled by W. C. Bersey and A. Dorey. Eighth year of issue. 
Londen : The Technical Publishing Company, Limited, 
1, Gough-square, Fleet-street, E.C.4. Price 2ls. net.— 
The last time we received this book was in 1917. To show 
how the matter which appeared in that year has been 
augmented, we may say that the new edition has over 
300 pages more than the previous issue. Whilst it has 
not been possible to deal with every country by its repre- 
sentatives, the book has been revised by motor ineers 
in France, Italy and Spain, and the many additional 
illustrations have been supplied by these authorities and 
consequently many idiomatic expressions are simplified. 


|The Aircraft Section contains technical details which 


appear for the first time, as the censor dealt heavily with 
such information previously. Very full information is 
given in the Marine Section about Diesel engines, and & 
complete list of navigable waterways and harbours of the 
United Kingdom, with their controlling authorities, has 
been added. Whereas in the Directory Sections of 1917 
only 1061 names appeared, the new book contains nearly 
7500 names. As far as possiblo, all particulars have been 
supplied by the manufacturers or their agents. We are 
glad to see this book out again, for it proves an ever-ready 
source of reference. 


Post Office London Directory, 1921. Three volumes. 
London: Kelly’s Directories, Limited, 182, High-holborn, 
W.C. 1.—The Post Office Directory is as inevitable as a 


| dietionary—more even, for some businesses appear to 





flourish on indifferent spelling, whilst none can exist for 
long without consulting Kelly. In these circumstances, 
we view with alarm its constant increase in bulk. Some 
years ago it was divided into three volumes, .t each 
volume is approaching the size of the single volume of 
not so many years past. The task of preparation appals 
us. No less than a quarter of a million corrections had to 
be made before the present issue was ready for the press ! 
Tt would seem that “‘ General Post” is the favourite game 
in the London area. The first volume is divided under the 
headings Official, Streets, Law and Court; the second 
under Commercial, Trades, Advertisements. These two 
may be purchased for 48s. net. The third is devoted to 
the County Suburbs. The complete set costs 64s. net. 








TEXTILE MACHINERY IN AUSTRALIA. 


CoNSIDERABLE progress has been made lately, says the 
Melbourne Herald, in the development of an interesting 
project for the manufacture of textile machinery in 
Australia on an extensive scale. Through Mr. L. J. Aron, 
an Australian engineer, who has had twenty-four years’ 
managerial experience with British ind strial firms, pro- 
visional arrangements are stated to have been completed 
for securing the co-operation of several old-established 
British engineering firms which have an aggregate capital 
of more than £10,000,000, and are claimed to be capable 
of supplying between them machinery and patents suffi- 
cient to provide up-to-date plant for the entire range of 
textile production ; and they will also, it appears, provide 
such special technical skill as may be required in the pre- 
limi. of the industry for instructional purposes 
and for the assembling of parts made by Australian manu- 
facturers whose assistance it is proposed to enlist. 

In outlining their proposals the Australian promoters 
contend that as the textile machinery industry in Great 
Britain is overburdened with orders which will occupy the 
next three or four years to execute, the only hope of 
securing within reasonable time the necessary plant for 
equipping the mills projected under the scheme of tho 
Bureau of Commerce and Industry and other mills whose 
establishment is contemplated, lies, first, in making 4 
special arrangement with the group of British manu- 
facturers referred to, thereby obtaining preferentialiy 
expedited delivery, and, secondly, by undertaking at 
once the production of machinery in the country. The 
promoters estimate that the mnnufacturing cost would 
be about 5 per cent. lower in Austraiia than the average 
at present ruling in Great Britain, where the outlay on 
materials and labour has heavily increased of late. They 
also estimate that if the requisite money for starting manu- 
facturing in Australia be forthcoming quickly, contracta 
ean be undertaken for the delivery of completed plant 
within eighteen months. It is intended that the scheme, 
if carried through, shall provide for the supply of all 
classes of woollen machinery to Australia, New Zealand 
and Southern China, and cotton machinery to an important 
Far Eastern area, which includes Siam, Malaya, French 
East Indies, Dutch East Indies, Southern China and the 
Philippines. 

The English engineering firms are represented to be 
willing to join heartily in the practical furthering of the 
project as soon as Australian capitalists give sufficient 
proof of readiness to do their share financially towards 
its development. The promoters state that when the 
necessary Australian capital is put up reciprocal advances 
will promptly be made by the British interests concerned, 
either in money or kind, Arrangements, it is said, are 
being made for the formation of a preliminary company 
in Melbourne, and it is proposed to form later an Anglo- 
Australian manufacturing company, with a capital of 
£800,000. 








EXTENSIONS AT CAPE TOWN HARBOUR. 


Tue South African Harbours Authorities propose carry- 
ing out some extensions at Cape Town docks, which should 
bring about a much-desired improvement in the shipping 
aecommodation of that port. The scheme provides for the 
widening of the South Arm by 250ft., and in the new outer 
basin, which will have an area of 140 acres, room is afforded 
for a projected dry dock of similar dimensions to the one 
now being constructed at Durban. Work is now proceed- 
ing at the breakwater capping wall, which is being extended 
400ft. beyond the signal tower to the East Pier, giving a 
berth of 786ft. long on the eastern side, with a depth of 
water of 40ft. at low ordinary spring tides. The Harbour 
Board building, formerly occupied by the Union-Castle 
Company, is now being converted for the purpose of 
refrigeration of fruit, butter, &c., prior to shipment. The 
old chambers at the foot of the Loon Jetty have to be 
removed in order to make way for the warehouses on the 
new No. 7 Quay now under construction. 

The building will be served by two railway sidings off 
the main line and will also be accessible for road motor 
traffic delivery to the vessels taking the export fruit, the 
wagons being loaded under cover. Large air locks for 
the purpose of inspecting and grading the fruits are also 
provided. 

For the ensuing fruit season ten chambers have been 
completed. They will give accommodation somewhat in 
excess of the old chambers, which have been vacated. A 
roomy air lock is also provided on the delivery side. The 
ten chambers are 46ft. by 30ft. 6in. and 8ft. 6in. in height 
inside. The insulation consists of double thicknesses of 
tongued and grooved boarding, with insulating material 
between. The insulating material used is silicate cotton or 
s'ag wool, and in sonie parts granulated cork is also used. 
The refrigeration is effected with anhydrous ammonia, 
the medium being co'd dry air cooled in air batteries on 
the top floor of the building, whence it is propelled by 
motor-driven fans over the refrigerating coils and through 
any or all of the chambers as required. This pro ess has 
been in use at the Cape Town docks for the past seventeen 
years an! has been very successful. 

Extensions are being proceeded with, and six chambers 
will be complet»d during the season, and an additional 
40 hor e-power ammo.ia com ressor, which ‘s now on 
order, will! e installed. The capacity of the plant will then 
be over 900 tons, and will ultimately be increased to 
1800 tons. 
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HYDRAULIC RAILWAY WAGON WEIGHING 


MACHINE 


ALFRED J. AMSLER AND CO., SCHAFFHAUSEN, SWITZERLAND, ENGINEERS 








A Railway Wagon Weighing 
Machine. 


A macHutne which has recently been introduced by 
Alfred J. Amsler and Company, of Schaffhausen, Switzer- 
land, for determining the distribution ot loading on the 
various wheels of railway rolling stock, is shown in the 
accompanying engravings and line drawings. 

It is, of course, very desirable that the two wheels 
on any axle of a locomotive or wagon should bear equal 
weights. It they are unequally loaded the tires will wear 
correspondingly, and the wagon will be subject to violent 
lateral vibrations, as the flanges strike the rails. which will 
naturally damage the permanent way and rolling stock. 
The machine under review, however, readily demonstrates 
any inequality, and may be used to measure its extent. 

The essential parts of the machine are a beam with 


are so arranged that no side thrust is put on the rams. 
It will be seen in the drawing that a loose cap is hung on a 
thrust pin supported in a recess in each ram and kept 
central by a light spring. The cap, in turn, is attached 
to the beam by means of pivot pins and i. otherwise quite 
free in the beam, A centring rod, which is shown in the 
drawings but not in the half-tcne engravings, is used to 
ensure the positioning of the weighing machine directly 
under the axle to be weighed. It runs in roller slides 
in the main frame of the trolley, so that it can be lowered 
when the machine is being moved from one axle to another. 
The weighing apparatus can be released from the trolley 
very easily, and can be lifted off by two men if it is desired 
to stow it away in safety when not in use. 

In order to provide a check on the accuracy of the pres- 
sure gauges the oil pumps are so proportioned that they 
produce a pressure equal to a load of 500 Ib. on the rams 
when a weight of | lb. is hung on the end of the hand 
lever. It is thus only necessary to slack back the pump 

















































































































“Tre Enciweer” 


GENERAL ARRANGEMENT AND DETAIIS OF RAILWAY WAGON WEIGHING 


blocks at the ends to catch under the wheels to be weighed, 
two hydraulic rams with their pumps and pressure gauges, 
and a four-wheeled trolley to carry the whole apparatus. 
The trolley is of a comparatively narrow gauge, and runs 


on rails laid in a pit between standard gauge metals, so | 
that the weighing machine can be moved from axle to | 


axle without disturbing the trucks above. 

The beam, it will be seen, is a substantial casting of 
such a length that it just clears the standard gauge. At 
each end there is a projecting lug carrying a spherically 
seated block, which engages with the flange of the wagon 
wheel. The beam can be raised by the two rams already 


mentioned, and thus take the load of the wheels off the | 


rail. The rams use oil as the working fluid, and are so 
accurately fitted that no packing is required to make 
them oil-tight. The rams are thus practically frictionless, 
and the pressure of the oil beneath them is a measure of 
the load supported. When in use the rams are oscillated 
slightly by means of hand levers, which are connected 
together behind, to prevent the rams sticking in their 
cylinders. Each ram has its own pump and pressure 
gauge, so that the two loads can be read independently. 
The connections between the cross beam and the rams 




















MACHINE 


plunger packings, so that the plungers are free, and 
| hang known weights on the levers to calibrate the 
| gauges 

The usual mode of procedure in using the machine is 
to run it under a wagon and to take the weight of a pair 
of wheels by pumping up both rams tcgether until the 
| wheels are just off the rails. Then, if both the pressure 
gauges register the same amount, the load must be balanced 
| between the two ends of the axle, and the next pair of 
| wheels can be proceeded to. If the readings of the pressure 
| gauges differ, the weights carried by the two wheels are 
different, and the wagon springs are then adjusted until 
the loads are equal. It is, of course, possible to determine 
the extent to which the wheels are unequally loaded by 
| means of a calculation involving constants peculiar to 
| each size of machine and based on thé principle of turning 
moments. Alternatively, the load on each wheel can be 
‘taken separately, by the adjacent ram, and its amount 
| deduced by simple proportion with regard to the distances 
of the ram and wheel from the fixed end of the beam. 
| Ordinarily, however, the calculations are not made, and 
the adjustments of the wagon springs are made on the 
spot_until a balance of load is obtained. 











Increase of Copper Consumption in 
Germany. 


Soon after the outbreak of the war the copper shortage 
made itself felt in Germany, and rendered the employment 
of substitute metals necessary. Of the many materials 
that were put to a practical test, proving their serviceable 
ness to a greater or lesser extent, aluminium, zine and iron 
played an important réle, and it was generally assumed 
that a restriction in the consumption of foreign copper in 
favour of approved inland substitutes would enter into 
consideration for economical reasons after the war. 

Two years have passed since the conclusion of the war, 
and while the raw material problem presents one of the 
most burning questions to German industry, owing 
chiefly to the enormous depreciation of the German 
currency, it is yet interesting to know that, contrary to 
expectations, the consumption of copper is steadily 
increasing in spite of high cost. In the electrical industry 
—which headed the list of the copper-consuming indus- 
tries, with 40 per cent. of the total consumption, prior 
to the war—substitute materials have almost disappeared, 
while in the other industries, too, the process of “ sub- 
stituting the substitute ’’ by the real thing is progressing 
apace. This fact may be principally accounted for by the 
following two reasons. In the first instance, it is increas- 
ingly recognised that even the best of substitutes are 
lacking some of the most peculiar and important properties 
of copper. Its high conductivity, chemical resistance. 
malleability, ductility—in connection with the pressing and 
stamping of small brass parts, are features which no 
other material of construction can boast of. By far the 
most important fact, however, responsible for the un- 
anticipated increase of copper consumption—a fact which 
it was impossible to predict with any fair degree of accuracy 
during the war—is the enormous swelling of the cost of 
labour. The average wages for a turner in Germany bef ure 
the war were approximately 0.60 to 0.70 marks an hour. 
while to-day 6.00 to 7.00 marks per hour are being paid 
end often more, and experience has conclusively shown 
that the cost of operation for copper and copper alloy 
parts are in almost every case lower than for any other 
material entering into consideration, particularly iron. 
This fact is especially noticeable in the case of smaller 
brass and copper articles requiring many operations. 
According to a statement by one of the leading German 
electrical works, it was found more economical, for 
instance, to make certain small screws of brass rather than 
of iron, in spite of the disparity in the cost of material. 
Aluminium proved by far the most suitable substitute for 
copper, and the all-round serviceableness of that material 
proved of great advantage to the German war material 
industries, particularly during the later stages of the war, 
when the increasing metal scarcity made itself severely 
felt. There can be no doubt that aluminium as a material 
of construction for all-round purposes has come to stay, 
with the exception perhaps of the cable and insulated wire 
industry, where the employment of aluminium in lieu of 
copper is gradually decreasing, owing to the fact that the 
greater electrical resistance of eluminium renders an 
increase in the sectional area of the wire necessary, the 
saving in the cost of material thus becoming illusory, in 


| view of increased cost of insulating material and labour. 


In conclusion, it may be said that the increase in copper 
consumption is, in a measure, als» due to competitive 
reasons. German industry meeting with increasing 
competition in the world’s markets, greater care than 
heretofore has to be bestowed upon turning out “ quality 
first” work, and it is realised that “ Ersatz ” will be 
unable to hold its own against “ the real thing ” in the 
long run—even in the face of lower prices. The realisa- 
tion of this fact finds practical expression in propaganda 
and advertising matter, where stress laid upon the 
absence of all substitutes. “Warranted peace-time 
material,” “‘ No substitutes enter into the construction of 
our products,” “No war substitutes employed,” are 
some of the slogans frequently met with. 


is 








A contract has just been concluded by a Japanes: 
firm for a shipment of 50,000 tons of Kyushu coal to New 
Zealand. ‘This is said to be the first coal export to that 
country. 
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High-lift Submersible Motor Pump. 


THE accompanying engraving shows a high-lift eub- 
mersible motor pump which has recently been supplied 
for de-watering an old mine shaft in Lancashire by Sub- 
mersible Motors, Limited, of Southall, Middlesex. The 
pump has six stages, and was designed to deliver 200 
gallons of water per minute against{a total manometric 
hoad of from 500ft. to 600ft. The motor, which gives 














SIX-STAGE SUBMERSIBLE MINE PUMP 


60 brake horse-power at 1420 revolutions per minute, 
runs on a three-phase, 400-volt, 50-period circuit. 

It is interesting to note that the same firm is now con- 
structing two pumps of a similar type for a coal mine in 
China. They are to deliver 1000 gallons of water per 
minute against a head of 600ft., and will have eight 
stages. The motors, which will have a speed of 1420 
revolutions per minute, are each to, be of 320 brake horse- 
power and will run on a 50-period, three-phase, 380-volt 
circuit. 








Royvat CoLttece or Science: Royat Scuoon or MINEs 
Crry anp Guiips (ENGINeEERING) Co_t_LeGe.—The provisional 
arrangements for meteorology are as follows :—({1) Mr. C. T. R. 
Wilson: A course of ten lectures on “ Atmospheric Electricity,” 
on Wednesdays at 2.30, beginning on Wednesday, January 12th. 
(2) Captain D. Brunt: A course of lectures on ‘“‘ Dynamical 
Meteorology,”’ on Tuesdays and Thursdays at 3.0, beginning on 
Tuesday, January lith. (3) Sir Napier Shaw and Miss Austin : 
Continuation of the course on “Instruments and Methods : 
Weather ey, Forecasts, Gale Warnings, Fog Warnings and 
the Artificial Control of Weather.” Lecture on Mondays at 
3.30, with daily practical work on weather maps to be arranged, 
beginning on Monday, January 17th. (4) Sir Napier Shaw : 
Course of lectures for the University of London on an “ Historical 
Review of Meteorological Theory,”’ on Fridays at 3.0, beginning 
on January 21st. 

InstITUTE OF TRrRaNsPoRT: MaNcHEsTER CoNGREsS, PrRE- 
LIMINARY ANNOUNCEMENT.—The first Congress of the Institute 
will be held at Manchester on Thursday and Friday, January 
27th and 28th. On the opening day the proceedings will com- 
prise two sessions, at which papers will be read and discussed 
as follows:—Morning: “ he Development of Mechanical 
Road Transport,” by Mr. C. le M. Gosselin; ‘“‘ Behind the 
Scenes in a Railway Locomotive Workshop,” by Mr. J. W. 
Smith. Afternoon: ‘“‘ Roads and Road Transport,” by Mr. 
J. Cracroft Haller; ‘“‘ The Problem of the Canals,” by Sir John 
Eaglesome. On the second day a visit will be paid to the Man- 
chester Ship Canal, by special invitation of the directors. The 
Congress will be open to all corporate members, graduates and 
students of the Institute. A complete programme will shortly 
be issued, together with forms to be exchanged for the requisite 
Congress ticket and cards of invitation to social functions. 


Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE, 
(From our own Correspondent.) 


Out-of-Work Problems. 


OvtT-or-worK problems fill the air this week. 
They crowd one upon the other. Wherever employers 
meet the one thing talked of is the proposed Cabinet 
remedies for the present unemployment. The i 
that with the co-operation of masters and trades unions 
short time should be introduced to minimise the trouble 
has had a mixed reception in Birmingham and Stafford- 
shire. Discussion is proceeding along at least three lines : 
(1) short time systems as palliatives for out of work ; 
(2) the principle of each industry being made responsible 
for easing its own unemployment ; and (3) the question 
of whether or not unemployment should be dealt with by 
i asa whole. After all, short time is not the only 
alternative to simple discharge of hands. For example, 
one novel e ient which is under consideration by a 
large firm in Birmingham is this week attracting much 
attention. This firm, before discharging several hundred 
hands, called the shop stewards together and asked if they 
would like to make any suggestions. In this case the shop 
stewards did not favour short time. As a palliative they 

that the discharges should take place and that 
the hands remaining at work should levy themselves for 
the others, the firm also to make a contribution to the 
fund. The scheme has not yet been fully developed, but 
there seems to be little doubt that in the result the firm 
and the workpeople will in a sense absorb their own 
unemployed. Mr. Neville Chamberlain, the outstanding 
member for Birmingham, interviewed this week on the 
Government proposals, states that the short time scheme 
has already been adopted in many cases, but that “‘ there 
are still many instances where it could be put into opera- 
tion with advantage.”” That each industry should care 
for its own unemployed is, in Mr. Chamberlain’s view, 
“the ultimate goal towards which we must work for a 
satisfactory solution.” The president of the Birmingham 
Chamber of Commerce, Mr. H. C. Field, has this week 
remarked upon the seriousness of the present trade slump. 
Mixed amusement and indignation has been aroused in 
Birmingham engineering circles by Mr. Tom Mann’s 
criticism of the Cabinet unemployment remedies. The 
secretary of the Amalgamated Engineering Union pro- 
nounces himself in favour of short time, “‘ provided it is 
accompanied by full wages.” Mr. Mann claims that 
Sir Allan Smith’s scheme is not new, “ but was put for- 
ward by the A.E.U. at the late Trade Union Congress, 
when a resolution was carried declaring that responsibility 
for unemployment should be borne by the industry, and 
adding that in no case should the level of income fall 
below 85 per cent. of the wage earned when in full employ.’ 


Night Work in the Iron Mills. 


Staffordshire ironmasters note with satisfaction 
that the Home Office has just intimated that another 
eighteen months from the present time has to elapse 
before an Order under Section 5 of the Employment of 
Young Persons and Children’s Act becomes operative. 
Under it the employment at night at the blast-furnaces and 
iron mills of the kingdom, of boys between fourteen and 
sixteen years old, will be prohibited. 


Midland Iron and Steel Wages Board. 


Last year’s operations of the Midland Iron and 
Steel Wages Board are intersting. The puddling furnaces, 
forges and mills showed a slightly improved output. In the 
ten months January-October the seventeen representative 
firms, on the trading experience of which the ascertain- 
ment of selling prices is based, disposed of 132,073 tons of 
bars, angles, tees, sheets, plates, hoops, strips, &c. Their 
total for the corresponding period of 1919—when con- 
ditions were disorganised by the attempt to adapt the 
industry to the eight-hours day and there was widespread 
confusion following in the wake of the war—was 113,952 
tons. The figures are encouraging, as showing some pro- 
gress in the adaptation of an increased labour supply to 
post-war conditions. When reference is made to normal 
outputs under normal conditions before the war, however, 
it is seen that there is a great deal of leeway to make up. 
In the first ten months of 1914 the make was 146,170 tons. 
The make of bars constituted about 74 per cent. of the 
whole. Subjoined are the average selling prices shown by 
the ascertainments of the Wages Board :—January- 
February, £25 13s. 7d.; March-April, £28 6s. lld; May- 
June, £31 13s. 6d.; July-August, £33 3s. 7d.; September- 
October, £33 4s. lld. Thus we have a net average selling 
price for the period of roughly £30 8s. 6d., against £7 1s. 
in 1914 and £8 4s. in 1913, when the trade was unusually 
active. Moving up automatically with the ascending scale 
of prices, ironworkers’ wages have increased by 90 per cent. 
on the basis rate. On the eve of the war the rate for 
puddling was 9s. 6d. per ton ; it is now about 49s. 3d. 


Labour Among the Engineers. 


I am glad to be able to speak well upon the whole 
of the behaviour of local engineering labour during last 
year. Restrictions which the trade unions placed upon the 
working of overtime were not enforced in the Birmingham 
district to the detriment of the trade position, as they 
were in some others. It is due to the engineering operatives 
in this city to say that they showed themselves reasonable 
in face of an admittedly difficult situation. But it was 
frequently remarked that they were jealous about the 
overtime working of production men while large numbers 
of their fellows were unemployed. Upon the whole, the 
reasonableness of their attitude in this respect was fairly 
acknowledged by the Birmingham members of the 
Employers’ Federatton, with whom the unions co-operated 
on & joint committee for the discussion and regulation of 
all questions of overtime. 


The Engineering Trades. 





In the Birmingham district electrical engineers 


have a great amount of work in hand. Large generators 
and power units figure prominently in works’ programmes. 
They are the forerunners of further industrial development, 
chiefly at home. There is also a considerable amount of 
activity in the installation of handy electrical generating 
sets for medium-sized dwelling-houses. Engineers who 
specialise in marine engines, boilers, and auxiliary equip- 
ment have been busy for the most part, though the curtail- 
ment of the shipbuilding programme has altered prospects. 
The specialisation which of late has almost re-shaped the 
engineering industry continues to be a guiding principle in 
the new dispositions for 1921 trade. Individual firms are 
increasingly concentrating upon the production of a much 
reduced range of manufactures. By coalescing in inter- 
dependent groups they secure the advan of intensive 
production in combination with a wide variety of output, 
which enables them to undertake contracts at home ani 
abroad on a comprehensive seale. During the first half 
of last year the work of home reconstruction monopolised 
much of the attention of the engineering trade hereabouts. 
Machine tools, jigs, and small tools were urgently required 
for the completion of new production schemes and the 
re-organisation of existing plants. The impediments of 
one sort and another which arose to delay the provision 
of these machine tools must be held to have been largely 
responsible for the fact that the delivery of orders all last 
year was much behind. It is unfortunate that, now that 
by reason of lower prices for iron and steel material there 
is freer scope for the production of i ing equipment 
for markets overseas, the disorganisation of international! 
finance has raised another formidable trade barrier. The 
last three cr four months have brought cancellations ani 
suspensions of orders. Some firms, that had twelve or 
eighteen months’ work on their books, open 1921 with no 
certainty of employment for more than a short time ahead. 
The heavy foundries are fairly busy, but those foundries 
producing light castings have not enough work to go 
round. 


The Coke and Pig Iron Crisis. 


Buying in the iron trade is in suspense pending 
next week's Birmingham quarterly meeting. No more 
need therefore be said under this head, and I may at once 
remark that indications point to a somewhat slow down- 
ward progress in pig iron prices, chiefly on account of the 
scarcity. The principal reductions in prices this week and 
next are expected in forge pig iron, which is more plentiful, 
owing to the inability to maintain the pre-war proportion 
of high-class output from the furnaces. Makers have been 
operating furnace equipment under great disadvantages 
throughout the past year, and it enters on a new year 
so seriously impaired as to add materially to the cost of 
production. In the last three months consumers of pig 
iron have worn down producers. Users’ determination to 
eat up stocks and meanwhile to buy no more than was 
barely necessary culminated in a struggle which was in its 
early stages when the coal strike of last October occurred. 
It is noteworthy that smelters then calculated on a 
tremendous rush for iron under the sense of relief occa- 
sioned by the coriclusion of terms with the miners. In that 
they were mistaken. The foundries and forges made no 
effort to replenish their depleted stocks. When the miners 
left the pits last October 210 furnaces in the whole kingdom 
out of 270 in operation were either damped or blown out. 
It is a long process re-kindling blast-furnaces which have 
been extinguished. The normal production of iron could 
not be restored when coke began to come forward again. 
Nor has the deadness of the market since encouraged 
smelters to exercise any énergy in this direction. Less 
significance is, happily, attached to the small orders which 
have been pleced for Belgian pig iron than to the mroads 
which are being made in finished material. Native furnace 
owners have, luckily, a great advantage in that their 
mixtures are known; they are adapted to our forge and 
foundry practice, and to the manifold requirements of the 
steel industry, and cannot readily be replaced by any 
general formula. A moderate relief in the present cost of 
production either by a substantial reduction in coke prices 
or from some other source would probably enable native 
smelters to repel even the beginnings of the Belgian 
invasion. There is increased pressure for reduction in 
coke prices, which is now the principal element in keeping 
up pig iron values, especially in view of the much larget 
quantity of coke now required to produce pig iron than 
under pre-war conditions because of its lower quality. It 
is not too much to say that the issue of this week’s impor- 
tant adjourned conference between the smelters and the 
coke oven owners is awaited with anxiety. 


Expected Fall in Marked Bar Prices. 


Staffordshire marked bars are still at the high 
figure of £33 10s. per ton, or practically four times their 
price at the outbreak of war and more than double the 
record touched in the fever of demand which followed the 
Franco-German war at the beginning of the ‘seventies. 
Consumers, however, are confidently looking to be in 
receipt of circulars from makers either this week or next 
announcing a reduction of at least £2 per ton, and it may 
be more. In taking this action makers will be following 
the example lately set by the ‘“Crown’’ bar iron pro- 
ducers of the kingdom, and will be proceeding according 
to the best trade traditions. Trade is feeling the influence 
of reduced demand from shipbuilders. The chain and 
anchor trades will be directly affected by this poliey, while 
other numerous trades in Birmingham and South Stafford 
shire furnishing ship material of various kinds will similarly 
suffer. Values of merchant bar iron, both second and 
third class, are still much above the ideas of consumers. 
These latter continue able to get continental material at 
extravagantly low prices, in the case of common bar iron 
for the nut and bolt and fencing trades at as much as £12 
per ton cheaper than the Staffordshire figure. Satisfaction 
is derived by the manufactured ironmasters from the con- 
tinued increase in the output from the coal mines. It is 
believed that if coal exports should be resumed the Govern - 
ment will then have no further excuse for maintaining coal 
control. Further, it is hoped, if not believed, that when 
the industry resumes normal conditions substantial reduc 
tions in prices for home consumption may be looked for. 


Steel Prospects—what are they ? 





The steel makers, notwithstanding the present 
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slump, look forward to a revived demand in the New Year, 
following price readjustments. There are no means at 
present by which the Americans can manipulate the rate 
of exchange to beat our steel masters, and their bid for the 
British market has ceased for the time being to be of any 
account. Our manufacturers of steel know perfectly well, 
however, that the vast resources and highly developed 
plants of the United States will be pitted against them when 
the present disorganisation is past. The Belgian competi- 
tion has forced the makers of soft billets and semi-manu- 
factured steel bars down to about £16, but they are still 
at a market disadvantage. In small rolled steel bars price 
reduction has been found possible in the Midlands through 
the extensive use of cheap Belgian semi-finished material. 
One well-known re-rolling firm near Birmingham has 
lately had inquiries running into many thousands of tons. 
This firm is able to quote at £19 per ton, a figure very 
much below the quotations of steel works making wholly 
from British raw material. Steel scrap can hardly be sold 
at any price. Most of the scrap-using steel works are 
understood to be very well off for this material. 


Brass and Copper Products. 


Strong copper sheets have fallen by £2, and a 
recent reduction of jd. per pound in rolled brass and brass 
wire makes the former Is. ld. per pound and wire ls. } §d. 
Copper tubes are Is. 6}d. and brass Is. 33d. per pound. 





LANCASHIRE. 
(From our own Correspondents.) 


MancHEsTeER, Thursday. 
Iron, Steel and Fuel. 


Tue first market day of the year does not show 
any great sign of activity in the iron and steel or in any 
of the other trades of the district. A curious feeling of 
depression is almost universal and contrasts strangely 
with the ordinary new year feeling. Very little business 
is being done, and buyers are simply waiting until some 
sort of settlement in the matter of prices is arrived at. All 
the prices of the old year are obsolete, and those of the 
new year are not yet organised ; but one thing is fairly 
certain, viz., that whereas the sellers and producers of 
iron and steel have had it all their own way for the last 
two years, the turn for the buyer has now come. Whether 
he will squeeze the producer as the latter has squeezed the 
consumer in the past remains to be seen, but he will have 
the opportunity of doing so. 


Metals. 


The market for the non-ferrous metals is still in 
an uncertain condition, and buyers do not seem to be 
sure that it may not recede still further. There was a 
slight rally in standard copper after the lowest prices of 
the year had been touched, but it did not seem to have any 
influence on refined copper, and, of course, not on manu- 
factured copper. The prices in this latter branch of the 
trade are now £130 per ton for sheets, Is. 54d. per pound 
for solid-drawn copper locomotive tubes, Is. 3}d. per 
pound for brass locomotive tubes, and ls. 7}d. per pound 
for condenser brass tubes jin. o.d. by 18in. w.g. We 
should like our readers to look up the prices of standard 
and refined copper and of spelter and the prices of the 
manufactured material at the beginning of the. year and 
make a comparison. Crossly exorbitant profits were shown 
in January last, but they have been increased during the 
year, and they are now far more extravagant than they have 
ever been. As an instance, we need only say that the price 
of condenser tubes is 1{d. per pound lower than it was in 
January ; that is, the price has been reduced by £16 6s. 8d. 
per ton. Meanwhile, the price of refined copper has come 
down during the same period by £42 per ton, and the 
price of spelter from £58 10s. to £26, or by £32 10s. per ton. 
A similar failure to give the consumer the fair benefit of 
the fall in costs of production is noticeable in the other 
cases, and hence the buyer will know what to say when 
he is told that costs prevent any reduction in prices. The 
market for tin has been well below £200, but has rallied 
again, and it is not altogether unbelievable that £200 may 
be fairly near the real cost of production in many cases. 
This fact, of course, will not prevent lower prices if the 
demand should fail ; but it is well to realise when prices 
are at or below cost—as is the case with copper now— 
because there is then a certainty that, sooner or later, a 
substantial rise is inevitable. Apart from financial 
reasons, there is nothing now to say against stocking a 
fair amount of refined ingot copper, and not much objec- 
tion to holding stocks of tin. There has been some revival 
in American tin buying, but it does not amount to very 
much, although it seems to have given a rather more hopeful 
tone to the market. What is wanted here, of course, is a 
revival in the tin-plate trade, but one fears that very great 
damage has been done to this industry by the extravagant 
prices for steel sheets. The recent movements in lead seem 
to have a speculative origin, and are probably not sympto- 
matic of any revival in the trade demand. There has been 
rather a large arrival of foreign lead, and in the absence of 
consumptive demand it seems probable that stocks are 
increasing. Until general industry is much more settled 
than it is at present one finds a difficulty in believing 
that lead should be dearer than it is. The revival in spelter 
was probably more reasonable, for when it reached £22 
per ton it was very far below the costs of production ; 
so much so, indeed, that the output was bound to be 
affected. A revival in the galvanised iron trade seems 
quite within the bounds of possibility if makers of steel 
sheets are compelled to accept reasonable prices. 


. 


Pig Iron. 


The position in the pig iron market here is very 
far from being steady. Buyers and sellers are by no means 
agreed, and the former are evidently waiting until the 
prices for foundry iron in Manchester are more on a level 
with those in Cleveland. Although nothing is yet very 


clear, it is probable that they were compelled to do so 
beeause the high-priced contracts for castings are running 
out, and to take new contracts they must be able to com- 





pete with other districts. This means that they should be 
able to buy No. 3 iron at about £11 10s. per ton, and, of 
course, they cannot do that. The Midland makers of 
foundry iron probably cannot produce No. 3 at such a 
price without making some loss, or at any rate with any 
sufficient profit, and it rather looks as though the foundry 
iron market here would arrive at a deadlock until! it became 
possible to bring down the costs of making. Of course, 
one of the simplest ways to do this is to get much cheaper 
furnace coke, and one understands that efforts are bemg 
made in that direction. There are constant rumours of 
cheap foreign foundry iron, but it is not clear that much 


of this material can reach the Manchester market, although | 


a good deal seems to find ita way to Glasgow. The cost 
of this iron is not much more than £9 per ton, but as to the 
quality one is still somewhat in the dark. Practice in the 
use of it must, however, be growing, and the question of 
quality must soon now be settled 


Finished Iron and Steel. 


There is no official change yet in the prices for 
manufactured steel, but it is understood that those firms 
which are in the combination are to have a meeting soon, 
when the question of a new list of prices is to be discussed. | 
The pressure of much cheaper continental material is 
being increasingly felt. 


Trade Outlook for 1921. 


Notwithstanding the fact that at the opening of | 
last year the engineering industry in this district was 
suffering by the moulders’ strike, which terminated about 
the end of January, the outlook at that time was certainly 
brighter than it is at present, for most firms had full order 
books for some time ahead, and only required “ labour ”’ 
to settle down and “ put its back ” into ite work to ensure 
& prosperous year. Such, however, was not to be; labour 
troubles followed each other in rapid succession, and the | 
shortage of castings threw the trade back in deliveries. 
The inevitable results, namely, low output and high prices, 
have been the means of deflecting a large amount of trade 
to other countries which have the advantages of lower 
wages and a considerable “‘ pull” in the exchanges. Every 
day one can hear of orders for engineering contracts which 
ought to have been completed long ago being cancelled, 
and, unfortunately, there is little new business coming 
along to take the place of the cancelled orders. I do not | 
mean to say that “ labour” is entirely responsible for the 
present state of things. There are, of course, other con- 
tributory factors, not the least of which is the foreign 
exchange and the present monetary stringency; but 
there is no doubt that if full advantage had been taken of | 
the opportunities presented the position of the engineering 
industry of this country would be very much better than 
it is at present. As I have recently pointed out, there are 
fortunately some happy exceptions to the prevailing dis- 
tress§il conditions, and amongst these are the makers of 
textile machinery, ironfounders, locomotive builders, elec- 
trical power plant builders, and railway wagon builders. 
Unemployment is increasing very rapidly, and skilled men, 
for whom there was such a heavy demand less than twelve 
months ago, are now to be had in plenty. Nor have I much 
faith in the Government's plan to relieve unemployment 
by a general system of working short time. The North- 
Western Divisional office of the Ministry of Labour, which 
is concerned with this district. reports that for the week 
ended December 23rd over 1000 applications were received 
for three vacancies, 2897 applications from fitters for 
twenty-four vacancies, and 2424 applications for general 
engineering labourers for three vacancies. The demand for 
skilled moulders is, however, in advance of the supply. 
In the cotton trade the position shows no sign of improve- 
ment. It is reported that in Burnley alone unemployment | 
benefits are being distributed from over 100 mills, and 
that is only typical of the conditions in the other cotton 
manufacturing towns. 


}as they call it.” 


SHEFFIELD. 
(From our own Correspondent.) 
Views on the Outlook. 


Tue difference of opinion one hears expressed 
regarding the trade outlook here is very curious. It all 
seems @ question of point of view. I meet optimistic souls 
who, with a reassuring, inside-knowledge sort of nod, 
express the belief that by the end of February, perhaps, 
and by the close of the first quarter certainly, things will 
mend. How it is all to come about, they do not explain 
in detail, but their breezy hopefulness is very helpful. 
The average manufacturer, however, discusses the outlook 
with a very lugubrious countenance, leaving one with 
the impression that all hope is lost, or is about to be. 
““ Trade has gone,” he says, “ and it will take a year or two, 
| perhaps more, to recover our feet.” The other day an 
| official of one of the big firms, in a New Year burst of 
| confidence, said to me: “ Wait till the Chancellor takes 
off the E.P.D.” “What will happen then?” T asked 
innocently. “Why, then,” he replied, “ you will see a 
spurt in trade.” Such a suggestion makes one think that 
if—well, never mind. I asked a leader of one of the men’s 
unions what his view was. He replied without the slightest 
hesitation, for all the world as if it was no new thought, 
but one that he had often expressed of late: “ Don’t be 
taken in by what employers say about bad trade. They 
could improve matters to-morrow ; but they will not do 
so until they have done two things, first, worn the Govern- 
ment down on the E.P.D. question, and then made the 
workers believe that wages must be reduced—deflated, 
And I presume that somewhere in all 
these opinions there lies part of the reason of the prevailing 
state of affairs. but only a part. The real reasons must be 
sought in other directions. The causes of the present de- 
pression are more deeply-rooted than such opinions 
indicate ; and in spite of burdensome taxation, or any- 
thing else, manufacturers would only be too thankful 
to see a turn for the better. There are still a few bright 
spots left, and for that reason work at many firms was 
resumed on Tuesday this week after the long Christmas 
and New Year's holiday; but there is much cause for 


| anxiety, and unemployment continues to rise. 


Still Exporting. 

But overseas trade must not be taken to be at a 
standstill. I met someone only last week who keeps in 
pretty close touch with shipments of steel in various forms, 
and asked him if any business was moving. He told me, 
what I already knew, that things were on the quiet side, 
but added that present consignments abroad from this 
district included tools for Cochin and Rangoon; steel 
for the United States, Buenos Aires, Mollendo, Santos, 
Madrid, Vancouver, Iquique, Barcelona, Delagoa Bay, and 
East London; files for Arica, Madrid, Buenos Aires, 
Capetown and Barcelona; hardware for Port Said, 
Toronto and Parahiba; cutlery for Montreal; and saws 
for Singapore. That does not, of course, pretend to be 
anything like a full list, but in the lighter steel departments 
it gives a fair idea of the markets to which goods are still 
being dispatched. Makers of many kinds of tools and 
light castings are very busy, but the trouble with them 
is that new business is not coming forward to fill up the 
gaps caused by completed contracts. On the other hand, 
departments interested in the production of railway and 
tramway steel material are assured of activity for an 
indefinite period, and, as things are working out, it looks 
as if some of the preparations and extensions of works 
devoted a year or so ago to the interests of the automobile 
building industry might have been directed with more 
profit to railway transport. Of course, anyone may be 
wise after the event, but for the sake of its industrial 
position, Sheffield should be truly thankful that so much 
attention was given to rolling stock construction by the 


| armament firms when they were struggling from war to 


Barrow-tn-Furness, Thursday. 


Hematites. 


There are only poor prospects in the hematite 
pig iron trade for the new year. For a long time there has 
been a very heavy production of iron, running into big 
figures, and the whole of the iron made has been put into 
almost prompt use, but requirements all round are now 
considerably cut down, and the demand for iron is very 
quiet indeed. Buying to any extent has to exist, 
and trade is being carried on from hand to mouth. In the 
early future there will be an easing down in production, 
and it has been announced that two furnaces in the 
Workington district will go out of operation in about a 
couple of weeks. Makers have no desire whatever to run 
iron into stock at its present high price. They are quoting 
the old rates for ordinary and special brands, but another 
fall in values is looked for at an early date. 


Iron Ore. 


The hematite iron ore trade is quiet, for the 
demand is easing down. At some Fufness mines notices 
have been served on the men that they will only be engaged 
from day to day from Saturday next. The importations 
of foreign ore continue to be fairly heavy, and the price is 
much lower than native sorts can be obtained at. 


Steel. 


In the steel trade the position is very unsatis- 
factory. Whilst at Workington the rolling of rails was 
resumed on Monday at the Moss Bay mills, there is com- 


plete idleness at Barrow, with the exception of the hoop | 


works, the demand for hoops being still steady. Steel 


generally is in very quiet demand. 


Fuel. 
For steam coal the demand is steady, and house 


coal is in brisk request. Coke continues to be in good 
demand, with Fast Coast sorts mostly used, 





peace work through the reconstruction period. I still 
hear of individual firms that are doing well, though the 
wholesale cancellation of overseas orders that is reported 
to have taken place has entirely upset the calculations of 


| those firms that have been reckoning on having three, 


four or even five years’ work in sight. That reminds me 
that the American Government has caused an intimation 
to be circulated among manufacturers here to the effect 
that any actual instances of American firms repudiating 
contracts entered into with British houses should be 
reported at once to the American authorities, who will 
then inquire into the case. That looks rather hopeful. 


A Check to General Trade. 


Undoubtedly one of the things that will hit 
Sheffield heavily is the slump now developing in the ship- 
yards, seeing that three of the largest firms here are ship- 
builders. Before the war Germany used to do a big trade 
with this country in marine castings, which she could 
deliver in Sheffield or at the yards at 50 per cent. less than 
they could be produced by home makers. Since the 
summer of 1914, however, efforts have been made to 
supply the shipyards wholly from our own foundries and 
forges, but the low value of the mark has enabled Germany 
again to offer marine castings at 50 per cent. below our 
quotations—at least that is what is being reported. But 
Germany is evidently to lose the advantage she thus 


| regained, for the extraordinarily high cost of shipbuilding 


which has prevailed up to recently, and the fact of falling 
freight rates, have combined to make it impossible to 
run many ships profitably, with the result that they are 
| being laid up, work on vessels still on the stocks is being 
stopped, and even the engining and fitting out of boats 
| are being suspended. Mr. Douglas Vickers touched on 
| that point when speaking in Sheffield just at the close of 
|the year. Referring particularly to the Cunard Com- 
| pany’s desire that work on three new liners for that 
company should be suspended, Mr. Vickers ascribed the 
| trouble principally to the unreasonable demands of labour, 





said that building such vessels on a “ time and time " 


| basis was becoming too costly a matter, and added : 
| ** The result is a check to general trade such as we have 
| not experienced for many years, and the engineering trade 
| is suffering as much as, or more than, any other.” If the 
contention be true regarding labour—and Mr. Vickers 
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should be in a position to know the truth—then it has 
over-reached itself and brought itself face to face with a 
serious period of unemployment. It used to be considered 
true once that half a loaf was better than no bread, but 
now, tempora mutantur. Here, at least, is a case against 
my trade union friend who accused employers of plotting 
to bring down wages. 





Two Leaders’ Opinions. 


Mr. Vickers was not in the dumps about the 
future—at any rate, if he were, he concealed the fact 
very successfully. ‘“‘ It is risky,” he said, “to make any 
forecast about the duration of the present trouble. Two 
things point to its not being very long—first, the fact that 
the world is still short of commodities and that the willing- 
ness to buy is there if the necessary cash or credit can be 
found ; secondly, that the effect of the menace of unem- 
ployment is to sharpen up endeavour and increase output. 
After speaking of conditions at some of the company’s 
large works, Mr. Vickers said the Sheffield works, in which 
war trades used to predominate, had been affected by the 
diminished output due to the cessation of war work. They 
had, however, good hopes for the New Year, partly because 
of the completion of the new cogging mill, which would 
effect large economies, and partly because of the order for 
armour plates placed with the company by the Japanese 
Government. ‘“ This leads me,” he said, “ to remark that 
the question of the eventual disposition of the armour 
plate and gun plant has been a source of great anxiety 
to us. It is impossible to use it for peace products. On 
the other hand, its maintenance is very expensive, and 
the nucleus staff is costly. The Government has intimated 
to us its wish that we should maintain the plant for 
eventual use. The Japanese order has cleared the situa- 
tion for a time, but the company cannot carry indefinitely 
a charge that ought to be met by the country.” That, 
of course, is precisely the position in which two or three 
other armament firms in Sheffield stand, though their 
position is even worse, because they have not an order in 
hand such as Vickers have from Japan. But in discussing 
this point with men in a position to speak with a fair | 
degree of knowledge, it has been impossible for me not 
to detect a feeling on their part that, in spite of all the | 
talk of a League of Nations and of proposals for disarma- 
ment, the world will not be very much older before the 
armament plants are employed to the extent, at any rate, 
of the activity usual in pre-war days. As to Mr. Vickers’ 
hopefulness on the general outlook, I may add that Sir 
Robert Hadfield is also to be numbered with the optimists. 
Sir Robert is not even perturbed abvut the menace of | 
foreign competition in steel, his view being that the demand 
will be so enormous, once conditions are fairly normalised, 
that no single nation, or even a group of two, could possibly 
make up the world deficiency in steel. It must come from 
all of them. ‘It will come,” he writes, “in varying | 
degrees according to the nature of the national endeavour | 
to help to make it up. Countries which do not look at | 
this matter in the right way are not only going to hinder | 
the movement, they are not only going to prolong the | 
world's sufferings, they are going to injure themselves | 
severely, too.”” Sir Robert has the courage of his convic- 
tions, for at his huge steel works at Sheffield he has for 
some time now been carrying out very important exten- 
sions—making preparations, in fact, for participating in 
the great effort to be commenced presently to administer | 
to the world’s intense hunger for steel. 








Market Movements. 





But, however hopeful a view one may take of the | 
outlook, between the present day and the time of which | 
Sir Robert speaks there will be a hiatus, in the bridging | 
of which it seems pretty plain a certain degree of suffering 
will have to be endured. It lies before the British steel 
trade now. At the moment it is difficult for Sheffield | 
steelmakers to dispose of any heavy weight of material, 
for although in some cases the home prices have been 
dropped to as low as £19 and even £18 a ton, it has availed 
little, seeing that the Belgians can offer hasic billets on | 
this market at £12. The exchanges, of course, make that | 
possible, hut that impediment will not always exist, | 
and indeed may not stand in the way for any very great | 
length of time now if the eredit schemes being discussed | 
in London come to anything. Soft steel wire rod is coming | 
in, too, from the Continent, as well as cheap wire. There | 
have ' een “Os. cuts in basic steel billets and in ferro alloys. 
Silicon, vanadium, molvbdenum, nickel and aluminium 
are all merked down. What is wanted most of all just | 
now is cheaper fuel. When will that come ? | 

| 








NORTH OF ENGLAND. 


(From our own Correspondent.) | 


A Swift Revolution. 


Looxre back over the past year one realises that | 
a swift but silent revolution has taken place in the position 
of the iron and steel trades. The contrast between the 
conditions at the opening of the year and at the close is 
startling and complete. When the year opened everyone | 
was sanguine of a very prosperous time. The whole world 
was starving for iron and steel at any cost, and production | 
in Belgium, France, and Germany was far below even the | 
normal requirements of those countries. By the end of 
the year the position was completely reversed. Not only | 


| clamouring for pig 
so pressed for supplies that at one period they were offer- | 
ing 40s. and even 60s. above the home maximum price in | 


ton, was actually advanced 65s. per ton during the past 
year. It is now plainly apparent that the breaking point 

been reached and that employers and employed must 
unite in an endeavour to reduce the abnormal costs of pro- 
duction in order that we can compete successfully in the 
markets of the world. The scales are undoubtedly heavily 
weighted against home manufacturers. Apart from the 
extraordinarily high costs of production, they are very 
seriously handicapped by the collapse of the continental 
and other exchanges. The effect thas been to destroy much 
of the purchasing power of countries that were formerly 
our best customers. But there is no need for despair, 
Works are equipped as they were never before to meet the 
stress of world competition, and with a solemn determina- 
tion by employers and employed to stand firm and united 
and not allow selfish interests or over-reaching demands to 
arise, there seems no reason why we should not continue 
to take a foremost place in the race for supremacy in the 
iron and steel trade. 


The Cleveland Iron Trade in 1920. 


The Cleveland pig iron trade was beset with end- 
less difficulties throughout the whole year. The dominant 
feature was the pronounced scarcity of supplies, The 
shortage was a common factor in every producing area, 
but it was more pronounced in this district than in any 
other owing to the fact that, whereas the national output 
showed a substantial increase, the production in Cleveland 
showed a decline of such proportions as to cause profound 
disquiet to those interested in the welfare of the staple 
t Scarcity of fuel was at the root of the trouble, and 
to that fact alone must be ascribed a reduction of output 
which involved a substantial part of our foreign trade. It 
is estimated that the output of pig iron on the North-East 
Coast during the past year totalled 2,589,000 tons, as com- 
pared with 2,506,796 tons in 1919, and an average of 
about 3,500,000 tons in the previous ten years, Though 
situated on the very brink of the Durham coalfield, the 
Cleveland iron trade did not escape the disastrous effects 
which an inadequate supply of fuel entails. The position 
was such that, while foundries and engineering works were 
iron and continental consumers 


the hope of getting foundry iron, over a score of blast- 
furnaces in this district were standing idle through lack of 
fuel. But that was not the full extent of the evil, for even 
those furnaces which were in operation were not regularly 


supplied. There were occasions when coke was so scarce | 
that they had to be put on slack blast, and all this was | 
r in a decline in both the volume and the quality of | 


fi tad 





the output. Then in October came the crowning disaster 
of a coal strike, imposing an immediate and a well-nigh 


complete stoppage of production for three weeks. The | 


embargo on the export of pig iron—self-imposed by the 


Cleveland makers—was not finally lifted until the hggin- | 


ning of December. But the release came too late. The 
foreigners were then buying elsewhere at cheaper rates, 
and Cleveland’s export trade still languishes. There is 
now keen foreign competition to face, and with the 


| exchange rates heavily against them makers have no light 


task on hand in recovering their position in overseas 
markets, many of which were hitherto regarded as exclu- 
sively their own. The past year saw an advance in values 
absolutely unparalleled. At the beginning of the year 


| No. 3 Cleveland pig iron was being sold to home consumers 


at 160s. per ton; at the close the price was 225s., an 
advance of 65s. per ton. Throughout the year Cleveland 
pig iron was the cheapest in the country, and the adjust- 
ment to something like normal levels will consequently 
be less steep than in other iron producing districts. The 
first advance occurred early in January, when 15s. per ton 
was added to cover both increased costs of production and 
the higher railway rates. Dearer fuel and labour costs 
involved another advance in prices in March, a rise of 
25s. bringing the price of the standard quality up to 200s., 
while No. 1 was advanced to 212s. 6d. These prices con- 
tinued in force until May, when an addition of 7s. 3d. per 


ton in the price of coke was translated into a rise of 17s. 6d. | 


in the price of Cleveland pig iron. The final stage in the 
inflation of prices was reached in September, when 7s. 6d. 
per ton was added to cover the new railway rates. During 
the twelve months the price of East Coast hematite pig 
iron advanced from 200s. to 260s. per ton. 


Manufactured Iron and Steel. 


During the whole of the year manufacturers of 
finished iron and steel were harassed almost beyond 
endurance by various factors, most of which tended to hold 
up production. In the early part of the year the grave 
deficiencies of the railway transport service were un- 
doubtedly a serious obstacle. Steel makers found it impos- 
sible to procure an adequate supply of bolster wagons, 
which are specially needed in the heavy steel trade, and 


| at one period there were over 90,000 tons of steel lying in 


the stockyards of the various steel works of the North- 
East Coast. The effects of this congestion were doubly 
serious, inasmuch as it meant the holding up of urgently 
needed supplies of steel, whilst the congestion at the 


| stockyards became so great that there were stoppages at 


the mills until some of the arrears in deliveries could be 
overtaken. Eventually a local committee was appointed 
to deal with the matter, and gradually its efforts bore 
fruit, and now little is heard of complaints on that score, 
although the effect is reflected on the output figures of 
the year. The general scarcity of fuel was another deter- 
rent factor in the steel trade, but in spite of all these diffi- 
culties the monthly records of output during 1920 showed 





has the continental demand for British iron and steel | a fairly steady expansion until the end of September 
almost entirely ceased, but we are actually being under- | Then came the coal strike, and with it disaster to the steel 
sold in the home market bv Belgian, French, German, and | trade, and at the lowest computation a full month’s output 
American competitors. Home manufacturers are un- | was lost. The rise in prices of steel in 1920 amounted to a 
doubtedly faced with a tremendous problem in combating | sum per ton which approximated to pre-war selling prices. 
the invasion of foreign material. Steel blooms, slabs, | Thus, for example, steel ship plates, which before the war 
joists, &c., are being sold by foreigners in this country at | sold for £6 per ton, advanced from £18 15s. at the end of 
£6 to £8 per ton less than the home prices, while Belgian | 1919 to £24 10s. at the end of 1920, a rise of £5 15s. per ton. 
basic iron is being imported at about 15s. per ton cheaper | It can now be said, however, that we have reached the 
than the home product. Rising costs are partly, but not | turn of the tide as regards prices of finished material. 
entirely, responsible. The advance in home steel prices | No pronounced downward movement has as yet revealed 
during the past twelve months actually approximated to | itself, but the steady upward rise has at last-been arrested, 
the pre-war selling price of the finished article, whilst pig | and there are many indications that the trade will soon be 
iron, which before the war was selling at about 50s. per | operating upon a lower level of prices, 


Current Markets. 


There appears to be a general indisposition to do 
business. It is commonly agreed that the outlook at the 
moment is not promising, but the feeling is one of uncer- 
tainty rather than pessimism, and it may well be that trade 
will revive again. If some method could be devised of 
surmounting the exchange difficulty that alone would be 
an enormous help to trade. It is the abnormal state of the 
exchange which enables Belgium to undersell us in the 
home market, and it is the adverse exchange which pre- 
vents Italy buying our iron. Italy is eager to buy, but its 
currency is so depreciated that it cannot afford to pay our 
price. That is the difficulty, and if it can be surmounted 
foreign business will rapidly improve. Cleveland iron- 
makers met on Tuesday, but decided not to make any 
alteration in prices, No. 1 therefore being quoted at 
237s. 6d. per ton, and No. 3 Cleveland pig iron, No. 4 
foundry, and No. 4 forge 225s. per ton for home consump- 
tion. East Coast hematite mixed numbers are also 
unchanged at 260s. and No. | at 262s. 6d. In the manu- 
factured iron and steel section buyers are simply trading 
from hand to mouth in the hopg of an early revision of 
prices. 


The Coal Trade. 


The Northern coal market position seems to go 
from bad to worse daily, and the prospects on the opening 
of the New Year are far from bright. There is still every 
evidence of a strong and sustained effort on all hands to 
bear the market, and as a result prices are consistently 
receding, and are not regarded as having reached the 
bottom yet. The inquiries are reported to be on a larger 
scale, but in most cases they end simply in inquiries, as the 
foreign clients refuse to buy at current rates and are in a 


| position to await reductions, owing to their being in posses 
sion of large stocks of fuel, particularily in the case of 


Norway, Sweden, and France. The coke market is still 
idle. Stocks are very heavy, but merchants are unable to 
place any orders at the present reduced figures, which are 
considered even yet to be much too high. 








SCOTLAND. 


(From our own Correspondent.) 


Extended Holidays. 


Ow1ne to quietness in industrial circles generally, 
| the New Year holidays will be of longer duration than 
}usual Under ordinary circumstances many works would 
have re-opened at the middle of this week. At the time of 
writing, however, everything is quiet, and it will be next 
week at the earliest before there is even a partial return 
| to work, while in many cases a further six days wil) elapse 
before a re-start is made. Orders are scarce and there is 
| no apparent inducement to begin work on a large scale, 
and the employment outlook is not too bright. The 
number of unemployed is assuming large proportions, and 
it is apparent that something drastic will heve to be done 
| immediately to ease the situation. Shorter hours have 
been proposed, and may be instituted, but the proposal 
| does not seem to be favoured by the workers. To the 
| ordinary mortal, however, it seems to be a “toss up” 
| between shorter hours or lower wages, with the latter for 
| preference. 


Heavy Oil Fuel Reduced. 


A reduction of £2 per ton in the price of fuel oi} 
| for bunkers at Glasgow is reported. The price now quoted 
|is £11 per ton. The reduction is said to be due to the fall 
| in rates of freight for tonnage. » 

| 

The Pig Iron Position. 


The shortage of pig iron which has been apparent 
during the past year became much more acute from the 
date of the coal strike in November last. At the beginning 
of 1920 there were fifty-seven furnaces in blast in Scotland, 
and the number increased until the middle of October, 
when seventy-two were in operation. During the coal 
| strike the number was reduced to nine, and since then the 
| recovery has been very slow, and the latest return only 
| indicated forty-five in blast. Throughout the year sup- 
| plies of foundry iron were so scarce that many consumers 
had to go short, while others were rationed month by 
month. The same remarks applied to hematite for con- 
sumption at local steel works. The export trade has been 
on very restricted lines. Prices advanced steadily and 
while foundry was 212s. 6d. on January Ist, 1920, it had 
risen to 270s. on December Ist ; while in the same period 
hematite increased from 217s. 6d. to 285s. 6d. per ton. 
Towards the end of the year, however, foreign competition 
began to make its presence felt, and home quotations 
receded, a little foundry being quoted 265s., and hematite 
at the same . It seems inevitable, however, that local 
prices will have to go still lower if home makers are to 
remain in the open market. 


Finished Iron and Steel. 


Although the steel industry would appear to be 
under a cloud at present, the past year as a whole seems to 
have been a fairly profitable one. Orders are now scarce. 
and makers protest their inability to reduce quotations 
owing to costs of production. One well-known authority, 
however, points out that the balance sheets of various 
large concerns prove that considerable reductions might 
be made and still leave a fair margin of profit. It is an 
indisputable fact that prices have risen enormously since 
the Government control was removed, and only a sustained 
demand made this possible. Now the time has come when 
the consumer cannot afford to purchase regardless of cost. 
and the manufacturer is much slower to meet present 
conditions than to take advantage of restricted supplies 
and extensive demands. Consequently, all kindred indus- 
tries are now suffering under the conditions imposed. 
Shipbuilders, engineers, &c., are now labouring under the 
cancellation’ or postponement of contracts, and can see no 





relief apart from a drastic_reduction in costs, Therefore, 
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though the past year was a comparatively successful one, 
prospects for the ensuing months are shrouded in doubt. 
On the other hand, the ironfounding industry has not only 
had a good year, but prospects are said to be encouraging. 
Orders have been numerous, and it is expected that build. 
ing schemes throughout the country will provide large 
demands for castings, water pipes, grates, &c. The im- 
portation of foreign pig iron will tend to reduce prices, and 
it is said that in the near future it may be possible to quote 
firm figures. The ehief drawback at present is the scarcity 
of moulders. 


Coal. 


The past week has been a very quiet one in the 
Scotch coal trade. Industrial demands have been much 
lower, and the principal cutlets were railway and gas 
companies’ requirements and household necessities. 
Shipping has been on average lines, the turnover amounting 
to 116,904 tons, against 116,231 in the preceding week, and 
223,400 tons in the same week last year. Shipments for 
the year 1920 showed a decrease of 1,190,097 tons com- 
pared with 1919 and 10,299,223 tons compared with 1913. 
The total returns for 1920 amounted to 6,113,108 tons. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Gloomy Opening to 1921. 


Tue conditions under which the new 
ushered in are worse than those prevailing at the end of 
1920, and it is to be feared that the worst has not yet been 
Trade is bad; in fact, it matters not to what 
industry one looks, with, possibly, the exception at the 
moment of the ship-repairing trade, the reports of all 
responsible heads are that they have scarcely, if ever, 
experienced such depressing conditions. The iron and 
steel, the copper, tin-plate and galvanised sheet trades, 
are all suffering from the lack of business. It is true that 
there is a demand for commodities abroad, but at a price, 
and the general financial conditions and the adverse rates 
of exchange are strong deterrents to operations. Unem- 
ployment is everywhere increasing, labour is chafing, and 
the capitalist system is described by its enemies as being 
The coal industry is reaching a critical period, 
compared with normal times, almost un 
suleable. There is next to no demand from abroad, except 
few out-of-the-way directions which have been 
unassailed by the Americans, but the little business which 
comes through from those quarters will not keep South 
Prices of coal are to a large extent 
To make a quotation to consumers abroad 
simply invites a counter offer or the reply that the price is 
too high. Prices have tumbled away alarmingly, and are 
to all intents and purposes down to the French Bureau 
des Charbons prices, which, taking into consideration the 
loss which collieries are making on coals supplied for home 
use, means that production at the prices is unremunerative. 
At a meeting of the South Wales Coal Conciliation Board 
on Monday, Mr. Evan Williams, who presided over the 
owners’ confirmed all that has been written in 
my previous letters concerning the effect of American 
competition following on the national strike which recently 
took place in this country. He said the result was that 
large supplies of American coal were purchased by France, 
Italy and other European countries, and such countries 
did not now require Welsh coal, costs having been increased 
to such an extent that it was now nearly impossible for 
Welsh coal to compete with American coal. There would 
be great difficulty in keeping the collieries working during 
the next few months, and there would undoubtedly be a 
considerable loss of time. 
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Co-operation Imperative. 


From the remarks of Mr. Evan Williams, and 
from the conditions which generally are prevailing, it 
is evident to everyone that co-operation between labour 
and capital is essential if the critical times ahead are to be 
passed through safely. Unemployment will be sufficiently 
rife without any threats of strikes and so forth. Many 
collieries are now working short time, and by the end of 
this week ibeir number will be added to considerably. The 
Executive Committee of the South Wales Miners’ Federa- 
tion is already aware of the menace, and in fact has con- 
sidered the situation and its possibilities. It recognises the 
danger of collieries stopping and of workmen , flocking 
from one district to another in search of employment and 
the prospect of men being ready to make terms with owners 
which are below the standard rates of pay. It is reported 
that instances are known of this having already happened, 
and consequently the Executive Committee of the 
Federation is formulating a scheme to be submitted to the 
coalowners for distributing stop days on a uniform basis 
over the whole of the coalfield, thus providing that the 
effects of the bad times shall be borne proportionately. 
Such a scheme and its object are very laudable, but whether 
it 1s workable is quite another matter. The Government 
scheme for dealing with unemployment, viz., short time, 
has already met with a somewhat mixed reception. It is 
true that it has operated in many industries in South Wale: 
in the past, but according to an authority on the ship- 
repairing industry, for instance, the Government’s scheme 
“simply fooling” with the problem. The Govern- 
ment’s idea has been tried for some time, but he says 
‘the men themselves are quick to express resentment if 
the management does not give them the full week’s 
employment.” Doubt is expressed as to whether the trade 
unions would fall into line for a general adoption of the 
scheme. However this may be, it behoves all associated 
with industry, whether on the employing or labour side, 
to do their utmost and explore every means for tiding over 
the bad times ahead 
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Rhondda Dispute Ended. 


It is some satisfaction to record that the dispute, 
which was responsible for 45,000 Rhondda miners being 
out on strike just before Christmas, has now been settled. 
Negotiations were conducted to that end lest week, but 








efforts to settle were unavailing. It will be recalled 
that eleven men employed at the Pare and Dare Colliery, 
owned by the Ocean Coal Company, were dismissed, as 
their places were unremunerative, and the men declined 
to accept employment at another colliery. The whole 
question came up before the Conciliation Board on Mon- 
day, when the Board agreed to set up a special joint Com- 
mittee to deal with the general question of unemployment, 
but so far as the owners’ representatives on the Board were 
concerned, they expressed themselves as being unable to 
interfere in the matter relative to the dismissal of the 
eleven men at the Parc and Dare Colliery, that being 
entirely a question for the directors of the Ocean Coal 
Company. Consequently, the Executive Council of the 
Miners’ Federation met separately and a deputation went 
to see the directors of the Ocean Company, with the result 
that the latter agreed to arrange with their general manager 
to find employment for the eleven dismissed men at their 
neighbouring pits, the Maindy and Eastern Ton Pentre, 
as work could not be found for them at the Parc and Dare 
pits. That was done on the definite promise, which the 
men’s leaders gave, that they would undertake to dis- 
courage all “ ca’ canny " methods at the collieries. The 
deputation reported the result of their interview to the 
Executive Committee, which unanimously accepted the 
offer of the Ocean Company. 


Tin-plate and Steel Trades. 


The situation in the iron and steel and tin-plate, 
&c., trades is extremely serious. It is impossible to say 
exactly how many men are unemployed. Hundreds are 
daily waiting outside the Labour Exchanges to register. 
The position in West Wales in particular, is grave,and in the 
early part of this week it was estimated that about 15,000 
men were idle, of which number about 10,000 were in the 
Swansea and Llanelly district. Jn the Neath and Briton 
Ferry area the conditions regarding the tin-plate trade 
became very acute on Monday, when it was announced 
that seven works had ceased operations, and others were 
expected to follow suit in a few days, with the result that 
practically the whole industry would be at a standstill, 
involving 10,000 men. At Lianelly, six well-known works 
are idle, while others are carrying on, under difficulties, 
however. At Morriston, unemployment is reported to be 
not very serious at the moment, but the indications for 
the future not very satisfactory. At the Dowlais 
Iron and Steel Works, the owners have issued notices to 
the workmen as the result of the depression in trade, and 
the probability is that about 500 men will be affected at the 
end of this month, but the full number of workmen engaged 
is 6000. The sheet mills at Panteg and the sheet gal 
vanising works resumed operations last Monday, thus 
affording some relief to unemplyoment, but the position 
at Ebbw Vale is reported to be very gloomy, as the works 
are practically idle. The steel works are closed, the 
furnaces have been damped down, the by-product plant 
has ceased operations, while the Siemens furnaces and toy 
mills are also closed down. The position at Cardiff and 
Newport is not as bad as at other centres in South Wales, 
though in the Welsh metropolis the total number of unem- 
ployed is computed to be approximately 1000. Patent 
fuel works in South Wales are only operating inter- 
mittently. 


are 


Current Business. 


The inquiry on the coal market continues to be 
meagre in the extreme, and colliery companies are ex- 
periencing the utmost difficulty in getiing the prompt 
clearance of wagons to enable collieries to continue work- 
ing. Many pits will be idle before the end of this week. 
There is not the slightest improvement in the require- 
ments of consumers abroad, who continue to hold off 
because they already have large stocks and are afraid 
to buy ahead in anticipation of values further receding. 
Prices, however, are now getting down to rock-bottom 
levels, at which owners have to make up their mind whether 
they will sell at a loss or stop work, Naturally, the inferior 
grades of coals are the first to feel the effects of the slump, 
and thus a number of collieries producing steam coals in 
the Western area are already idle. Best Admiralty coals 
are not worth more than 75s. to 80s., while ordinary grades 
are about 70s. to 75s. Some through coals are not realising 
as much as superior smalls, the market being, in fact, 
rather chaotic, as prices are governed by individual cir- 
cumstances entirely. Best smalls are about 60s. to 65s., 
while inferior grades have scarcely any market at all. It 
was reported on Tuesday that 2000 tons of low-grade smalls 
had been sold as ballast at 7s. 6d. per ton, which is scarcely 
credible. Patent fuel is nominally 75s. to 80s., below 
which figures the commodity cannot be produced at a 
profit. Foundry coke for export has fallen substantially, 
and is not worth more than 70s. to 80s., as against the 
highest figure last year of 280s. Pitwood keeps plentiful 
in supply at 45s. to 50s. Anthracite coals are relatively 
steadier than steam coals, but still have weakened. 
Anthracite large is about 95s. to 105s., according to 
quality, while nuts and cobbles range about 100s. to 110s. 
Rubbly culm has fallen to 30s., as against 55s. before 
Christmas, and duff is down to 20s., as compared with 30s. 
to 35s. a fortnight ago. 








Latest News from the Provinces. 





THE MIDLANDS AND STAFFORDSHIRE. 


Out of Work Problems. 


Mr. G. C. Dyte, of Messrs. W. and T. Avery, 
the weighing machine engineers, of Birmingham, expresses 
an opinion favouring reduced hours rather than dismissals. 
The suggestion that each industry should be responsible 
for its own unemployment he deems impracticable ; the 
workers should earn enough to arrange their own insur- 
ance. He desires the trades unions, “‘ with the very large 
funds atgtheir disposal,” themselves to propose some 
consi and suggestive out-of-work scheme or schemes. 









Coventry Engineering Trouble. 


A lock-out is this week in progress at a Coventry 
engineering works through the men declining an offered 
wages reduction, The firm states it had no alternative 
but to lower the very high wage rate and, being willing 
for an amicable settlement, offered new conditions which 
still left the men three-halfpence per hour over the standard 
rate. Happily, it is not believed that the dispute will last 
long, and a conference between the Coventry branch of 
the Engineering Employers’ Association and the loca! 
auxiliary of the A.E.U. has been arranged. 








CATALOGUES. 


Tae Stanton Ironworks Comrany, Limited, near Notting- 
Monthly stock list of cast iron pipes. 

Tue Rover Cycie Company, Limited, Coventry.—TIlustrated 
catalogues of motor cycles and bicycles for 1921. 

Bovine anv Co., Limited, 56, Kingsway, W.C. 2.- 
No. 101, describing the firm's standard low lift pumps. 

C. C. WAKEFIELD anv Co., Limited, Wakefield House, Cheap- 
side, E.C. 2.—Pamphlet dealing with efficiency in lubrication. 

MARSHALL, SONS AND Limited, Gainsborough.—IIlus 
trated pamphlet dealing with oil engines, type “58,”’ horizontal, 
fixed and portable. 


ham 


Leaflet 


Co., 


R. A. Ske_Ton anp Company, Moorgate Station Chambers, 
Moorfields, E.C. 2.—Handbook No. 17, dealing with broad 
flange beams, Grey process. 

Bett Locomotive Works, Inc., Twenty-third Water-street, 
New York City.—IJllustrated catalogue and sheets of the firm's 
products, especially oil-burning locomotives. 

Cc. J. Ferevson anp Sons, 54, Chiswell-street, E.C. 1. 
Detailed list of electric motors, new and second-hand, which are 
now in stock and available for disposal. 

Micnett Bearinos Limited, 3, Central-buildings, 8.W. 1 
The Michell Bearing Book, dealing with the principles and 
application of the Michell bearing. 

Tue British Commerciat Gas Association.—Presidential 
address by Sir Robert Hadfield, Bart., F.R.S., at the ninth 
annual conference at Sheffield, October, 1920. 

Tue INTERNATIONAL Time Recorpinc Company, Limitec, 
57, City-road, E.C. 1.—Illustrated catalogue dealing with th: 
different types of machine manufactured by the company 

Tue Burter Macuixe Toot Company, Limited, Victoria 
Ironworks, Halifax Illustrated catalogue dealing with machin 
tools. Planers, shapers and slotters are fully described. 

Ta 
Portpool-lane 
dealing with the * 


Gatvanisine Equirment Compayy, Limited, 29 
Gray's Inn-road, E.C, 1.—Illustrated brochur 
Galeco "’ process, which prevents rusting 
GLENFIELD AND Kennepy, Limited, Kilmarnock.—Pamphlet 
describing and illustrating the *‘ Homeyerd ” patent hydraulix 
valve, of whom the above firm are the sole licensees and manu 


facturers. 
Tue Unrversat VAtve and Cuemicat Accessories Com- 
PANY, Dudley Hill, Bradford.—lllustrated pamphiet dealing 


generally with engine governors and especially with the “ Bee 
governor 

Tue Hamwortny Enorneertnc Company, Limited, Poole, 
Dorset, and 76, Victoria-street, 5.W. 1 Illustrated catalogue 
dealing with the firm's oil engines. Other products of the firm 
are also illustrated. 

Sim W. G. Armstronc, Wurrwortn anp Co., Limited, 8, 
Great George-street, 8.W. 1.—-Water turbine leaflets Nos. 51, 
52 and 53, dealing with Armstrong-Jensen impulse turbines ; 
Armstrong-Jensen Francis turbines and Armstrong-Jensen spiral 
Francis turbines respectively. 

Tuomas Fieru anv Sons, Limited, Norfolk Works, Sheffield, 
and 8, The Sanctuary, 8.W. 1.—Catalogue dealing with carbon 
and alloy steels suitable for aircraft and automobiles. Many 
useful tables and some notes giving full particulars of steels spe- 
cially recommended for various purposes are included. 

British ELecrricat aND ALLIED MANUFACTURERS’ ASSOCIA 
TION, 36, Kingsway, W.C. 2.—Descriptive list of electrical, 
scientific and telegraph instruments of British manufacture. 
The purposes for which the several instruments are made is 
given, also the range of measurement and accuracy obtained. 

Atrrep Herpert, Limited, Coventry.—* The Landis Hand- 
book,’’ being a manual specially compiled for operators. Full 
instructions are given for carrying out the various adjustments. 
Also catalogue sheet F 1, fourth edition, illustrating and deserib- 
ing the firm's patent sand-mixing machine; illustrated 
»amphiet giving full description of the Herbert No. 4 
Lethe, with illustrations and descriptions of the different tools 
used with the lathe ; and illustrated brochure, Examples of 
Turning on the Manufacturing Lathe,” as put forward by the 
Lodge and Shipley Machine Tool Company, of Cincinnati, for 
whom Messrs. Herbert are the British agents. 
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PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Donovan AND Co., of 47, Cornwall-street, Birmingham, ask 
us to state that they have taken additional larger premises at 
16, Cornwall-street, which will be used for bulk stores. The 
offices and sales department will remain as before at 47, Corn- 
wall-street. 

Tue SHEFFIELD Twist Dritt aNp Street Comrany, Limited, 
announces that it has removed its London office from Sufiolk 
House, 5, Laurence Pountney-hill, London, E.C. 4, to Morning 
Post Building, Strand, W.C. 2, having appointed Mr. Guy F. 
Dowding as its sales manager for London and the South of 
England. Telephone number, City 7041. 


WE are asked to state that the impression which has gained 
ground to the effect that J. B. Saunders and Co., Limited, of 
Cromwell House, Surrey-street, Strand, London, W.C. 2, have 
amalgamated with Twiss Electric Transmission, Limited, is 
incorrect. The incorporation covers the transmission line 
business only of the former company. Otherwise J. B. Saunders 
and Co., Limited, retain their individuality, and carry on their 
railway telegraph and telephone maintenance and construction 
business as heret®fore. 








Unrtversity or Lonpon, Untverstry Co_tecr.—The second 
term at University College begins on Tuesday, January 1 Ith. 
The programme of public lectures is now ready, and includes a 
lecture on ‘* The Navigation of Aircraft by Astronomical Obser- 
vations,”’ by Professor L. N. G. Filon. A series of courses dealing 
with the “ History and Development of Science and Scientific 
Thought” has been arranged, and also a further course of 
lectures on “‘ The Mathematical Theory of Relativity,” by Dr. 
G. B. Jeffery. 
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N. W. Coast— 
Native 
+ Spanish ... 
t N. African 
N.E. Coast— 
Native wn 
Foreign (c.i.f.) 


ScoTLaND—a 
Hematite ... 
No. 1 Foundry 
No.3, 


N.E. Coast— 


Current Prices for Metals and Fuels. 


IRON ORE. 


50/- 


49/- to 50/- 


PIG IRON. 


Home. 


Export. 
&«ad. é 


a. d. 
13 5 _—— 
13 5 oir a 
13 0 


Export. 


Hematite Mixed Nos.... 


No. 1 
Cleveland— 


co? ee 
No. 3 G.M.B. 
No. 4 Forge 
Mottled ... 
Basic 


MIDLANDS— 
Staffs. — 


All-mine (Cold Blast)... 


Part Mine Forge ... 


in Foundry No. 3 


Northampton—* * 


Foundry Nos. 2 and 1 


- No. 3 
Forge 
Derbyshire—* * 
No, 3 Foundry 
ae 
Lincolnshire— 
Basic 
Foundry... 
Forge 
N.W. Coast— 
N. Lanes. and Cum.— 


Hematite Mixed Nos.... 


Special ... 





MANUFACTURED IRON, 


ScoTLaND— 
Crown Bars ... 
Best ,, 
Angles 
Tees 

N.E. Coast— 
Crown Bars ... 
Best ,, 
Angles 
Tees 

LaNcs.— 
Crown Bars ... 
Hoops 


S., Yorges.— 


Crown Bars 
Best os 


MIDLANDs— 


Home. 
Zs. ad. 


27 10 0 
31 0 0 
30 0 0 
31 00 
27 10 
31 0 


30 15 
31 10 


+ Marked Bars (Staffs. )... 


Crown Bars ... ... 
Nut and Bolt Bars 
Black Sheets (dbls. ) 


Galy. Sheets 24 W.G. 
(f.0.b. L'pool, or equal) 


Gas Tube Strip 


ScoTLanp— 
Boiler Plates... 
Ship - 
Angles, &c. ... 
Black Sheets ... 


Galvanised Sheets... 


*Net makers works. 
for export. and coke is per ton on rail at ovens and f.0.b. for export, 


be issued this week, 


STEEL. 


Home. 
£8 d, 


8110 0 bee Ws 
2510 Oto £31 fo 0 
2410 Oto 27 0 0 
Oe Speenagees 

33 00 








4 
i 


N.E. Coast— 


oF 


eoooococeo 


Ship Plates 
Angles 
Boiler Pla 
Joists ie 
Heavy Rails ... 
Fish-plates 
Channels... ... 
Hard Billets ... 
Soft ,, 
N.W. Coast— 
Barrow— 
Heavy Rails ... 
Light ,, 
Billets . 
Ship Plates ... 24 10 
Boiler ,, “rr 6 OM 
MANCHESTER ( Prices irregular and uncertain)— 
Bars (Round) w 2 SS OC @ 
» (others) a ee i oe 
Hoops (Best)... ... 5 0 
» (Soft Steel) 5 0 
DOE ce tena ne: ee > 
» (Lanes. Boiler) ... 0 Oto 


i) 
SCORERBRERBe 


coococeooor 


es 
, te! 
eS, 
yt 


i eee 
25 0 Oto 27 
18 0 0 “ 
0 


30 
34 


SHEFFIELD (Prices irregular and uncertain)— 

200 

25 10 

21 0 

20 0 
5 
5 


Siemens Acid Billets ... 

Bessemer Billets ... 

Hard Basic 

Soft ,, os 

Hoops (Iron) ... 

» (Steel) 

MIDLANDs— 

Mild Rolled Bars... ... 

Bess. Billets and Bars... 

Hoops... 

Tube Strip 

Angles 

Joists... 

Wire Rods 


NON-FERROUS METALS. 
SwaNska— 
Tin-plates, I.C., 20 by 14 ... 
Block Tiu (cash) ... .. 
- (three months) ... 
Copper (cash)... 
» (three months) 
Spanish Lead (cash) ... ... 
sin (three months)... 
Spelter (cash) 690 
(chree months)... 


eoeocoocoocococeo, 


MaANCHESTER— 
Copper, Best Selected Ingots 
»» Electrolytic 

Strong Sheets ... 

» Loco Tubes 
Brass Loco Tubes 

» Condenser ... 
Lead, English 

» Foreign 


FERRO ALLOYS. 
(All prices now nominal). 


Tungsten Metal Powder 
Ferro Tungsten... ... 2/5 per Ib. 
Per Ton. Per Unit. 


Ferro Chrome, 4 p.c. to 6 p.c. carbon... £38 15/- 
a 6 p.c. to 8 p.c. - £37 15/- 
aa 8 p.c. to 10 p.e. 2 £37 15/- 
a Specially Refined 
Max. 2 p.c. carbon * 
9 LP » —_ 
» 0°75 p.c. carbon .., 
, carbon free ... a 
Metallic Chromium woe «ee 0/6 por Ib, 

Ferro Manganese (per ton) £32 home, £47 export. 
»» Silicon, 45 p.c. to 50 p.c. ... ...£20, scale 8/6 per unit. 
75 p.c. -- £28 to £29, scale 12/- per 
unit, 

.. 35/- per Ib. 
.«. 8/- per lb, 
«we £215 
... 20/- per Ib, 
-- £165 


3/1 per Ib. 


-.. £89 to £90 
---£105 
.--£120 

.. 3/- per Ib. 


32/- 
39/- 
47/- 


», Vanadium 

»  Molybdenun ... 
Nickel (per ton) 
Aluminium (per ton) 





* FUELS. 
SCOTLAND, 


LANARKSHIRE— 
(f.0.b. Glasgow)—Ell 
ae P Splint 
AYRSHIRE— 
(f.0.b. Ports)—Steam ... 
” ” Splint +e 
FirgsHIRE— 
(f.0.b. Methil or Burnt- 
Screened Navigation ... 
Unscreened - 
LoTHIaNs— 
(f.0.b. Leith) — Best Steam 
Secondary Steam ... 
Screened Bunker ... 
Unscreened 


ENGLAND. 

IN.W. Coast— 

Steams ... 
Household 
Coke ease 

NoORTHUMBERLAND— 

Home. 
36/2 
33/- 
30/8 
32/8 
36/- 


Best Steams ... 
Second Steams 
Smalls 
Unsereened ... 
Household 
DuraamM— 
Household i 
Foundry Coke 
Furnace ... 
SHEFFIELD— 
8S. Yorks, Best Steam Hards 
Derbyshire H. 
Cobbles ... 
Nuts oS age Bs 
Washed Smalls 
Best Hard Slacks ... 
Seconds 
Soft Nutty 
Pea 
Small e 
House, Branch 
» ° Best Silkstone 
Blast Furnace Coke 


*SOUTH WALES. 


36/- to 37/- 
35/- to 36/- 
36/- 
70/8 
62/9 


CarDIFF— 
Steam Coals : 
Best Smokeless Large 
Second ” ” 
Ordinary Dry Large in 
Best Black Vein Large ... 
Western Valley os > 
Best Eastern Valley Large 
Ordinary » 
Best Steam Smalls 
Ordinary ”» 
Washed Nuts ... ... 
No. 3 Rhondda Large... 
” 9 Smalls ... 
No. 2 large ... 
- » Through 
o- “ Smalls ... 
Coke (export) 
Patent Fuel 
Pitwood (ex ship) 
Swanska— 
Anthracite Coals : 
Best Large 
Seconds 
Red Vein i 
Bip Vel hi a ee) 
Machine-made Cobbles 
Nuts 
Beans 
de 
Breaker Duff 
Rubbdly Culm 
Steam Coals: 
Seconds 
Cargo Through 








* Per ton f.c.b. * Glasgow 


» Lanarkshire and Ayrshire, tf cept where otherwise indicated are 
** At furnaces, and subject to decision of Smelters’ Conference thig week. 


Delivered. ¢ Ex 


Export. 


73/- to 76/- 
76/- to 80/- 


73/- 
76}- 


70/- to 80/- 
80/- 
69/- to 72/- 


75/- 
73/- 
75/- 


73/- 


45/- 
56/8 to 60/- 
75/- 


Neutrals. 


50/- to 60/- 
70/- 
80/- to 90;- 


33/2 to 33/8 
82/8 to 33/2 
31/8 to 32/2 
31/8 to 32/2 
31/2 to 32/2 
28/8 to 30/2 
28/5 to 28/11 
27/11 to 28/5 
27/8 to 28/2 
26/2 to 26,8 
23/2 to 24/2 
37/2 to 37/8 
33/8 to’ 34,2 
65/9 


72/6 to 80/- 
67 /6 to 72/6 
70/- to 77/6 
65/- to 70/- 
67/6 to 72/6 
65/- to 67/6 
65 /- to 67/6 
57/6 to 65/- 
45/- to 50/- 
35/- to 40/- 
60/- to 62/6 
72/6 to 80/- 
45/- to 50/- 
55/- to 60/- 
45/- to 50/- 
35/- to 40/- 
80/- to 100/- 
70/- to 75/- 
45/- to 50/- 


95/- to 100/- 
90/- to 95/- 
80/- to 85/- 
80/- to 85/- 
100/- to 105/- 
100/- to 105/- 
70/- to 80/- 
70/- to 80/- 
20/- to 25/- 
27 /6 to 32/6 


70/- to 75/- 
65/- to 70/- 
30/- to 40/- 
45/- to 50/- 


per ton at pit for inland and f.o.b. 
+ Subject to circulars whic may 
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CURRENT PRICES. 


We desire to call the attention of our readers to the fact 
that for the convenience of those who desire to file our Current 
Prices page, we will send, week by week, to any reader who 
provides us with a set of stamped and addressed envelopes 
for that purpose, unbacked copies of that page. To avoid 

n y folding, we suggest that lopes not LL 
than foolscap size should be used. 














French Engineering Notes. 


(From our Correspondent in Paris.) 
The Trade Future. 


Tue turn of the year provides very few elements 
upon which to base the hope that things are likely to 
take an early change for the better. If it were not for 
the want of confidence that exists everywhere, there is 
no reason why, with a better understanding between pro- 
ducers and consumers, the industrial situation generally 
should not undergo a great improvement. The state of 
the national finances is the primary cause of this lack of 
confidence, and so far the relative success of the national 
loan has done little to remove the prevailing feeling of 
uneasiness, principally because it is felt that the loan has 
merely helped national finance to tide over a very difficult 
period, and that for a considerable time to come there are 
likely to be increasing burdens on all kinds of industrial 
enterprises. Nevertheless, there appears to be plenty of 
money that could be turned into industrial channels if 
the security and prospective returns were sufficiently 
attractive. But so long as biy profits could be made by 
purely financial operations there was not much inducement 
to invest capital in industrial ventures at a time when the 
elements of risk were obvionsly great. So far does there 
seem a likelihood of credit being restored that it is con- 
sidered unsafe to do business nowadays except on a cash 
basis, and the amount of capital involved in liquidations, 
voluntary and otherwise, is enormous. A large proportion 
of these liquidations does not imply failures, for numbers 
of firms have found it necessary to get clear of their 
difficulties by temporary arrangements with creditors, 
and if the situation should improve there is no doubt that 
the majority of them will tide over the crisis. It has, 
therefore, become necessary to do everything possible to 
revive confidence before it is too late. In certain indus- 
tries, such as paper making, glass manufacture and 
weaving, the situation is desperate. Quite a large number 
of factories have been closed down. It should be remarked 
that the industries which are in the direst straits are those 
suffering the most from high prices. In the absence of 
buying, stocks have accumulated, and while consumers 
say that manufacturers are only getting what they deserve. 
these latter explain that they have nothing to do with the 
inflated prices when they have to pay exaggerated figures 
for imported raw material, as well as higher wages and 
heavier charges of all kinds. If high prices imply big 
profits they are certainly not being secured by manu- 
facturers. A clear statement of the situation would do 
much to remove the suspicion amongst consumers that 
producers are making exaggerated profits. Until the 
stocks that accumulated during a time when productive 
costs were very high are depleted there is little chance of 
prices coming down to a great extent without involving 
the ruin of a large number of firms. Nor can there be any 
considerable reduction in prices unless wages are lowered 
and manufacturers are relieved of some of the heavy 
charges imposed upon them. The chances of that being 
done at an early date are very doubtful. 


Fiscal Problems. 


The factors producing the trade depression and 
the yveneral want of confidence are so involved that no 
satisfactory solution of the difficulty has yet been proposed. 
Nevertheless, with the growing unemployment and the 
disturbing communist activity it is evident that something 
must be done. While enlightened economists are urging 
that the only real solution lies in commercial and industrial 
liberty, the Government is still clinging to the theory that 
individual industries must be protected, and that a barrier 
must be put up against importations from countries where 
the conditions of manufacture are much more favourable 
for example, in Germany. A start has already been made 
with an increase of import duties by augmenting the 
coefficient for bridge work and railway material, and it is 
understood that the Customs Commission is revising the 
whole list of duties with a view of adapting them to the 
lower money values. This tendency to adopt a severer 
policy of protection is giving rise to a certain amount of 
international friction, especially with Belgium and Switzer 
land, the latter country having prohibited certain exports 
to France, while the Swiss Government is said to have 
still further reduced the rates for the transit of goods over 
the Federal railways to and from Central Europe, thereby 
replying to the special facilities offered by the French 
railways for the diversion of the traffic through French 
ports. In Belgium feeling is very strong over the refusal 
of the French Government to suppress the super tax 
imposed on goods entering the country through foreign 
ports—in this instance Antwerp— and despite the negotia- 
tions that have been in progress for more than a year past, 
the Belgian Government has been unable to obtain from 
France the suppression of a tax which is regarded as highly 
inimical to Antwerp, especially now that the port finds 
itself practically cut off from Alsace-Lorraine, which 
formerly brought it considerable business. The policy of 
protection now being adopted is not regarded as likely to 
help the industrial revival under existing circumstances, 
since it must necessarily provoke reprisals and create an 
atmosphere of irritation that cannot fail to retard the 
recovery which must be’ brought about quickly if the 
present crisis is not to end in disaster for certain branches 
of industry. 


French Resources. 

If the French Government is pre to adopt 
a strong policy of protection it is probably because it 
believes in holding a good hand in view of future negotia- 





tions with other countries. It is evident that the time is 
coming when something must be done to restore the 
economical balance throughout the world which has been 
upset by the war. France has lost her old financial pre- 
ponderance, but she has gained enormously in natural 
resources, and it is probable that the latter will be set off 
against the financial assistance which France is claiming 
from allied countries. The whole problem now is to 
bring the rate of exchange to somewhere near the normal 
level. An appreciable improvement in the exchange rate 
would be a considerable factor in restoring confidence, and 
it would not fail to be of incalculable benefit to those 
countries which find themselves at present practically cut 
off from the French market on account of the high rate of 
exchange. Taking only iron and steel, the production in 
France during the first six months of 1920 was 1,358,856 
tons of pig iron and 1,204,701] tons of semi-manufactured 
steel. The production of pig iron is very much less than 
what can be turned out, and the French believe that with 
their resources in iron ore in the recovered provinces they 
can practically dominate the market. They hope that 
that will provide them with the means of obtaining 
financial and other advantages from Britain in return for 
supplies of raw material. 





British Patent Specifications. 


When an invention is communicated from abroad the name anil 
address of the communicator are printed in italics. 


When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sales Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls. each. 

The date first yiven is -he date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication, 


INTERNAL COMBUSTION ENGINES. 


137,855. January 15th, 1920.—Ie@nITION ARRANGEMENTS FOR 
Internal ComsusTion Enouxes, Robert Bosch Aktien- 
geselischaft, Militarstrasse 4-8, Stuttgart, Germany. 

This invention relates to ignition arrangements for two- 
cylinder two-stroke internal combustion engines with the cranks 
displaced with respect to each other 180deg. The fiy-wheel 
magnet A acts in conjunction with two coils B B angularly dis- 
placed by 180 deg., and the high and low-tension windings C C 
or D D respectively are connected in series. E is a common 
interrupter and F a condenser that is common to both coils. 
The high-tension conduct iG i 
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HK are connected alternately by carbon brushes LL to a 
rotating segment M connected to the body of the machine, so 
that the particular high-tension conductor in which no igniting 
spark is to be produced is always short-cireuited. At the 
moment of sparking the current flows through the particular 
sparking plug—in the example illustrated in the drawing through 
the sparking plug K—to the body of the machine, whilst at the 
same moment the other high-tension wire is also connected by 
the segment M to the body of the machine, so that the circuit of 
the two series-connected high-tension windings is closed.— 
December 2nd, 1920. 


154,387. September 19th, 1919.—Srarrinc BuRNERs, Petters 
Limited, Yeovil, and H. Brooks. 

The idea of this invention is to provide a blow lamp for starting 
hot -bulb engines, which does not itself need heating at the start. 
The burner is supplied with oil under pressure by the pipe E, 
which communicates with the central orifice of the jet. Com- 
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pressed air or inert gas, delivered by the pipe D, is used to atomise 
the oil and produce a fine spray in the combustion tube. Open- 
ings 8 admit the air necessary for combustion, while other holes 
T allow small flames to play on the neck of the tube and assist 
vaporisation of the oil.—December 2nd, 1920. 


154,455. December 9th, 1919.—Cansuretrers, G. W Parr, 
Loampit Hill House, Lewisham, London, 8.E., and E. 
Aspinall, 160a, Adelaide-road, Brockley, London, 8.E. 

In order automatically to vary the amount of fuel delivered by 

a carburetter in accordance with the speed of the engine, the 

inventor employs an ejector like jet A in which the motive fluid 

is a part of the gases flowing through the carburetter. A passage 

B connects the upper and larger bore of the throat with the 





ling to the sparking plugs , 


increase, and part of this increase wil] be due to pure Venturi 
effect and part to friction. The vacuum at X' will also increase, 
and this increase will be wholly due to friction. The suction due 
, to the injector will also increase, but owing to the fact that with 
@ given increase in air velocity the frictional effect increases 
more than the pure Venturi effect, the vacuum at X' increases 
more than at X, and the suction due to the injector, being 
proportional to the difference in pressure between X' and X, 
' therefore increases less than the vacuum at X, and as this effect 
igs due to the same friction that causes the vacuum at X to be 
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higher than that required to provide the correct ratio, and as 
the total suction on the fuel is the sum of the vacuum at X, which 
increases more than is required, and the suction due to the injector 
which increases less than is required, it is possible so to propor- 
tion the injector that the proportional decrease in its effect 
exactly canccls the increase in the vacuum at X due to friction, 
leaving the increase due to pure Venturi effect to provide the 
increase in fuel velocity necessary to maintain the correct ratio 
between the air and the fuel velocities.—December 2nd, 1920. 








GAS PRODUCERS. 


154,307. August 2Iist, 1919.—-Fuer Feepine anp Distrisor- 
inc Devices, H. Nielsen, 13, Firs-avenue, Muswell Hill, 
Middlesex, and F. D. Marshall, 19, Queen Anne’s-chambers, 
Westminster. 

The fuel for the producer is ae — the oe ge oe 
thro the opening in the conical bottom on to the revolving 
table B, wale | it is scraped by stationary paddles A A 
which can be adjusted to give any desired rate of feed. The fue 
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then falls through another cone on to the rotating spreader D, 
which is of the shape shown. The spreader D, the table B, and 
their shaft are cooled by water circulation.—November 22nd, 
1920. 


DYNAMOS AND MOTORS. 


154,290. August 18th, 1919.—Dynamo-eELecrric MacHINERY, 
Lo-Thermo Patents, Limited, 61, Brown-street, Manchester, 
and J. W. Burleigh, Homecroft, Highbridge-road, Burnham, 
Somerset. 

This invention relates to dynamo-electric machines of the 
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smaller , and a flow is naturally produced through this 
y the Venturi action, which operates the ejector jet A. 
Buppose the air apeed to increare, then vacuum at X will 


totally enclosed type in which the enclosed air is circulated by 
means of a fan on the rotor through the interior of the — 
and through air passage-ways formed in a structure exter 
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to the machine, the surfaces of the passage-ways being cooled by 
air circulated over them by means of a fan external to the 


anode. The anode is preferably of the cylindrical sheet metal 
kind in the centre of which the filament is arranged, and the 





machine casing and driven by the rotor shaft. The heat exchang 
ing surfaces over which the casing air and the cooling air pass are 
formed of a series of inner and outer tubes so arranged that the 
casing air traverses the structure through the spaces between the 
inner and outer tubes, whilst the cooling air passes through the 
inner tubes and round the outer tubes so that the streams of. 
casing air are cooled both from the inside and the outside 
Various arrangements of the external casing and the tubes are 
described in the specification.—November 18th, 1920. 


SWITCHGEAR. 


154,390. September 25th, 1919.—Execrric Fusgs, F. A. Ross, 
6, Queen’s Drive, Whitley Bay, Northumberland. 

In the fuse holder described in this specification self-aligning 
contact ends are used, arranged externally to the sides of the 
ends of the holder. The springs for maintaining pressure on the 
contact ends are fitted either between the contact ends and the 
sides of the ends of the holder or between the two contact ends 
at each end of the holder, so as to press the contact ends laterally 
outwards. By this arrangement two separate contacts can be 
obtained at each end of the fuse holder, and, by carrying the fuse 
wires through separate compartments in the holder, the dis. 
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ruptive effect will be reduced when the fuse blows, This arrange- 
ment also allows the outgoing branch cables to be fitted so that 
two cables of the same polarity are connected to the o site 
end terminal plates of the same fuse holder, while each cable will 
be protected by its own fuse wire. In a modified arrangement 
the holder is adapted to form a removable link in a circuit, and 
in this case the self-aligning contacts may be joined by heavy 
strands of flexible copper wire, or the contact plates may be 
extended from end to end of the holder, thus forming permanent 
conductors, the plates being pressed laterally outwards by the 
springs fitted between them.—December 2nd, 1920. 


SHIPS AND BOATS. 


154,361. September 4th, 1919.—Haton Fastentnes W. G. 
Dobson and J. T. 8. Pearson, Walker Shipyard, Newcastle- 
on-Tyne. 

In this fastening for the clamping bars of hatch covers a short 
length of chain terminating in a long link is attached to a lug 


























on the coaming and embraces the clamping bar. A wedge is 
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inserted between the link and bar and is driven home to tighten 
the fastening. The wedge has bosses which prevent it dropping 
out of the chain when not in use, guides to keep it on the : 
ing bar, and holes through which a safety pin or padlock can be 
passed.— December 2nd, 1920. 


TELEGRAPHS AND TELEPHONES. 


154,364. September 8th, 1919.—THerRmionic Devices, J. 
Scott-Taggart, East Bank, Smithills, Bolton. 

This specification relates more particularly to those thermionic 
devices having an anode consisting of a cylinder of metal sur- 
rounding a filament. During the operation of these devices the 
electrons on their way to the anode constitute a negative space- 
charge which tends to limit the anode current; coi uently 
very high anode potentials are required to give a desirable anode 
current. According to the present invention, the space-charge 
is neutralised, so permitting lower anode potentials being used 
and also the use of an anode of larger diameter than would 
otherwise be necessary, which provides for a greater dissipation 
of heat. In the space between the anode and the filament a 


secondary element of perforated or open metal work is provided, 
which is integral with or attached by direct metallic contact to 
the anode. This secondary element is preferably arranged close 
to the filament, and its open work nature is designed to neutralise 
largely the space-charge while allowing the majority of the 
electrons to pass through the spaces to the main portion of the 


main 





y el t may consist either of a spiral wire cylinder or 
N?1S4,364 





a sheet metal cylinder perforated with holes or slots, or a wire 
gauze cylinder. Alternative constructions of the device are shown 
in the drawings.— December 2nd, 1920. 

154,386. September 19th, 1919.—E vecrric Conpensers, F. G. 
Goldstone, 66, Dallin-road, Plumstead, London, 8.E. 18, 
and 8. Brydon, the Signals Experimental Establishment, 
Woolwich Common, London, 8.E. 18. 

The variable condenser described in this specification consists 
of a negative set of shell or cup-like condenser surface elements 
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and a positive set of shell or cup-like elements, with means for 
supporting both sets, and for enabling relative rotary movement 
about a common axis to be effected, in order to vary the facing 
area of the condenser surface el ts.— Di ber 2nd, 1920. 





MISCELLANEOUS. 


154,244. May 2ist, 1919.—SypuHontc Conrrot ror VALVes, 
E. W. Buckley, Park Works, Newton Heath, Manchester. 

This is a device for periodically opening a valve, such as that 
of a fire pump, which it is required should be occasionally started 
and ped to ensure its proper working. The tank A is fitted 
with a water inlet ball valve E controlled by a float H, the arm 
of which is jointed to enable the float to be adjusted to any 
required position. The valve E is preferably of the ball type, 
as shown in Fig. 2, and is adapted to control a large water inlet 
opening G compsred with the drip or small stream way J. This 
latter is constituted by forming a small groove in the valve seat. 
When the drip or small stream action is proceeding, to control 
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the period of action of the syphon, the valve E is completely 
closed except for the small groove J. On the other hand, as the 
water reaches a predetermined height, the float is raised, thus 
opening the valve E and allowing a forceful flush of water to 
pass quickly into the tank A to fill it to the required level to 
operate the fluid control valve M, to ensure the rapid starting of 
the syphon pipe B for the discharge of the tank, and then allow 
both the ae E and control valve M to close, when the cycle of 
o tions proceeds as before. The fluid control valve M is of 
the back pressure type, and is spring controlled as shown in 
Fig. 1. It is opened by the direct action of the float valve lever 
on its’spindle, the spring O assisting the fluid pressure to close it 
or ensure its Gere Ay the float H descends during the syphon 
discharge.— 22nd, 1920. 





Forthcoming Engagements. 


TO-DAY. 
Junior Instrrvtion or Enoinerrs.—39, Victoria-street, 
Westminster. Lecturette: ‘“‘The Indicator: Its Uses and 
Application,”” by Mr. H. G. Pusey. Slides. 8 p.m. 


SATURDAY, JANUARY 8ra. 

INSTITUTION OF British FouNDRYMEN : LANCASHIRE BRANCH. 
—College of Technology, Manchester. Di ion: “Hard 
Castings in the Machine Shop,”’ to be opened by Mr. 8. Hurst. 
4p.m. After the meeting the annual dinner will be held in the 
Albion Hotel, Piccadilly, Manchester, at 6.30 p.m. 

Roya. Instrrution or Great Brrrarn.—Albemarle-street, 
Piccadilly, W. 1.—Juvenile Lectures. ‘“‘ The Haunts of Life: 
V., The Conquest of the Land,”’ by Professor J. Arthur Thom- 
3 p.m, 





30h. 
MONDAY, JANUARY 10rn. 
Braprorp ENGINEERING Socrery.—Hall of the Bradford 
Technical College. ‘Steam Meters,”” by Professor G. F. Char- 
hock. 7.30 p.m. 
Tue INsTrIruTion oF MECHANICAL ENGINEERS.—Storey's-gate, 
St. James’ Park, 8.W. 1. Graduates’ Section. ‘The Artificial 
Production of Ice,’ by Mr. A. H. Fuller. 7 p.m. 


JANUARY 


ADMINISTRATION.—-Conference 
“The Measure of Output in 


TUESDAY, lira. 
InstiruTe oF INDUSTRIAL 
Hall, Central Hall, Westminster. 

Agriculture,” by Mr. W. J. Malden. Lantern. 7 p.m. 

Roya Instrrution or Great Brrrarw.—Albemarle-street, 
Piceadilly, W.1. Juvenile Lectures. ‘‘The Haunts of Life : 
VI. The Mastery of the Air,”’ by Professor J. Arthur Thomson, 
3 p.m. 

Tue SHEFFIELD AssOciATION OF METALLURGISTS AND METAL- 
LURGICAL CuEMISTS.—Assembly Room, Victoria Hotel, Annual 
general meeting. 7.30 p.m. 

InstiTuTE oF Metats: BrruineuaM Locat Secriox.—Im- 
perial Hotel, Temple-street, Birmingham. “Segregation in 
Non-ferrous Alloys,’’ by Mr. Ernest A. Smith. 7.30 p.m. 

Institute oF Merats: Scorrisn Locau Secrion.— Rooms 
of the Institution of Engineers and Shipbuilders in Scotland, 
39, Elmbank-crescent, Glasgow. “Rolling and Extrusion, 


by Mr. 8. E. Flack. 8 p.m. 
InstTiTruTE oF MARine Enoinerers.——-The Minories, Tower 
Hill, E. 1. “* Electronomy,” by Mr. W. Brook Sayers. Lantern. 


Ladies invited. 6.30 p.m. 


Tue Instrrution or Crvit ENGinrers.—Great George-street, 
Westminster, 8.W.1. Paper: ‘ Reinforced Concrete for Ship 
Construction,” by Professor T. B. Abell. 5.30 p.m. 


WEDNESDAY, JANUARY 12rs. 
InstrruTiIon or AvromosiLe ENcrveers: BiemiIncHam 
Grapvates.—Visit to the Works of the Austin Motor Company, 
Limited, Northfield. Meet outside works at 2.30 p.m. 
Royat Socretry or Arts.—John-street, Adelphi, W.C. 2. 
“Industrial Fatigue,” by Dr. Charles 8. Myers. 8 p.m. 


THURSDAY, JANUARY 1lidrs. 
Tue Concrete Ivstrrvutre.—Denison House, 296, Vauxhall 


Bridge-road, Westminster, 8.W.1. Paper, “Tests on High 
Tensile Steels,” by Mr. H. Kempton Dyson. Lan*ern. 7.30 p.m. 


InstrruTiIon oF Execrrican ENcIxerrs.—Institution of 


Civil Engineers, Great George-street, Westminster, 58.W. 1. 
Twelfth Kelvin Lecture, “ Electrons,’ by Sir Wm. Bragg. 
6 p.m. 


ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRaUGHTS 
MEN: WeEsT Miptanp Branou.—Assembly Room, Chamber of 
Commerce, New-street, Birmingham. ‘Chemistry in the 
Middle Ages,”’ by Mr. A. W. Knapp. 7.45 p.m. 


FRIDAY, JANUARY l4rs. 


Justor Institution or Enorxveers.—Caxton Hall, West- 
“The Tides: Their Cause, 


minster. Chairman's address. 
Effect and Use,” by Mr. B. E. Dunbar Kilburn. Lantern. 
8 p.m. 

InstiTuTION oF EecrricaL ENGINEERS: STUDENTS 


Section.—Visit to the Osram-Robertson Lamp Works, Ham- 
mersmith. 2 p.m. at works. 


SATURDAY, JANUARY 

MANCHESTER ASSOCIATION OF ENGINEERS.—Memorial Hall, 
Albert-square, Manchester. Paper, ‘* Reinforced Concrete and 
the Housing of Expensive Plant,’’ by Mr. Felix Milner. 7 p.m. 


MONDAY, JANUARY 

InstiTuTION OF ExectricaL Encinrers.—-Rooms of Char 

tered Institute of Patent Agents, Staple Inn-buildings, South 

Block, High Holborn. Informal meeting. Discussion on “* The 

Mental Equipment of an Engineer,”’ to be opened by Mr. P. Pitt. 
7 p.m. 


1lorn. 


lire. 


TUESDAY, JANUARY 18rn. 

West or ScurTLanp Iron AND Street Instirure. —Societie 
Room, No. 24, Royal Technical College, George-street, Glasgow. 
“* Metallography of Low Carbon Steels,” by Mr. Jas. Mitchell. 
7 p.m. 

FRIDAY, JANUARY 2ilsr. 

Juwsior InstiruTion or Enorneers,—-Caxton Hall, West- 
minster, S.W. 1. Lecturette, ‘“‘ Motor Yachts,” by Mr. Basil H. 
Joy. 8 p.m. 

Tue INstiTUTION OF MecHAnicaL ENGINEERS.—Storey’s-gate, 
St. James’ Park, 8.W.1. “‘ The Mechanical Loading of Ships, 
by Mr. H. J. Smith. 6 p.m. 


WEDNESDAY, JANUARY 26rn. 
InsTITUTION oF AvuToMoBILE ENoINEeERs.—Royal Auto- 
mobile Club, Pall Mall, W. Annual dinner. 7 for 7.30 p.m. 
THURSDAY, JANUARY 27ru. 


ASsOcIlATION OF ENGINEERING AND SuHrIPsuILpInG Dravoats- 
Yor«x Trecuanicat Secrion.—Priory-street Higher Grade 


MEN : 
School, York. Paper: ‘“‘ Distilling and Stills,” by Mr. W. A. 
Warner. 7.15 p.m. 








CALENDARS AND DIARIES. 


J. I. TaHornycrorr anp Co., Limited, 10, Grosvenor-place, 
8.W. 1.—Calendar with monthly’ tear-off sheets. main 
card of the calendar depicts a picture with the title ‘‘ Modern 
Transport,”’ with Messrs. Thornycroft’s motor vehicles loading 
from one of their own built cargo boats. 

Harrison, JEHRING AND Co., Limited, Emerald-street, W.C. 
—Wall calendar with monthly tear-off sheets. Sufficient space 
is provided to include the other eleven months on each page. 

Tue Stanton Ironworks Company, Limited, Stanton-by 
Dale, near Nottingham.—Calendar for January, 1921. 
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Iron, Steel, Coal and Engineering 
Trades in 1920, 


No. IL* 
SHEFFIELD. 


From the very commencement of the year there 
was @ quickening of activity in rolling stock con- 
struction, and January had hardly opened when 
Craven’s Railway Carriage and Wagon Company, 
Limited, which is now controlled by John Brown and 
Co., Limited, booked an order for 100 12-ton covered 
wagons for the Lancashire and Yorkshire Railway, to 
be followed a few weeks later by one for the Taff Vale 
Railway for 27 carriages of the bogie and six-wheeled 
type, comprising 12 third-class, 6 first and second- 
class coraposite, and 9 passenger brake vans. The 
firm had only recently, too, closed with one of the 
home railways for the construction of 1000 20-ton 
coal wagons and also had an order for 250 10-ton high- 
sided wagons for another home system. Other con- 
tracts booked by this firm during the year included 
300 12-t.m open wagons and 200 similar 10-ton wagons 
for the South-Eastern and Chatham line, 257 10-ton 
covered goods wagons for the Glasgow and South- 
Western, 170 rail wagons, 50 bogie petroleum tank 
wagons of 30 tons capacity for the Egyptian State 
Railways, 81 steel ballast wagons for the South 
Indian Railway, 6 bogie restaurant and 3 sleeping 
coaches for the Siamese State Railway, 29 bogie 
coaches and 1250 covered cattle wagons for the South 
African Railways, ond 40 passenger coaches for the 
Great Northern’s suburban traffic. Beside these con- 
tracts, Cravens, at the close of the year, secured, in 
association with John Browns, Thomas Firths— 
both of Sheffield—-and Nasmyth, Wilson and Co., 
of Manchester, the British portion of huge Rumanian 
contracts for railway passenger and goods rolling 
stock, the number of vehicles involved being given as 
5000 locomotives, 30,000 wagons, and 3000 passenger 
coaches, principally for repair work. 

It will be judged from these facts that Sheffield has 
been sharing generously in rolling stock construction 
work. In addition it has benefited greatly from the 
enterprise of Cammell Laird’s big Nottingham works, 
which in October secured from New Zealand an order 
for 2500 railway wagons at £325 a wagon, one of the 
best orders that has ever come to a British firm of 
rolling stock builders and won in face of keen American 
and German competition. ‘Towards the close of the 
year Cammells delivered to the London Electric Rail- 
ways four steel electric trailing carriages, which in 
various respects represented an innovation in pas- 
senger coaching stock. For instance, the train cannot 
start until all doors are closed, and the doors operate 
automatically.. In association with the Midland Rail- 
way Carriage and Wagon Company, which the Shef- 
field firm now controls, Cammells also secured a very 
large order indeed from India for rolling stock, and 
similar activity has been developed by Clayton 
Wagons, Limited, of Lincoln, the subsidiary of Clay- 
ton and Shuttleworth, Limited. To complete the 
story, which, amid so much that is gloomy, seems 
very refreshing, the Yorkshire Engine Company, 
Limited, of Sheffield, has a full order book, the con- 
tracts covering the overhauling and repair of loco- 
motives as well as the construction of new engines, 
some of them being of a special type for the conti- 
nental railways. 

In the earlier months of the year all departments of 
Sheffield’s industries were busy. Inquiries and orders 
were coming in from all parts of the world for stee! 
and various steel products. There were no stocks 
anywhere, and everyone was in feverish haste for 
delivery, which, however, was uncertain at best. 
The only exception was in the high-speed steel depart- 
ment, and there the long period of activity was 
obviously coming to an end. One of the features of 
the year was the conversion into public limited liability 
companies of several Sheffield firms of very old stand- 
ing. Samuel Osborn and Co,, of Clyde Steel Works, 
was one, the share capital being placed at £600,000 ; 
John Baker and Co. (Rotherham), 1920, Limited, was 
another, with a capital of half a million, a considerable 
portion of which was taken up by Hadfields, Limited, 
Bakers being well-known makers of railway material. 
Then there were Henry Rossell and Co. and Ambrose 
Shardlow and Co., both of which concerns required 
money for development purposes, the former having 
erected a new modern steel works. Beside that there 
were many instances in which leading firms increased 
their authorised capital, such as the Park Gate Iron 
and Steel Company, from £1,500,000 to £2,000,000, 
the Brightside Foundry and Engineering Company by 
£20,000, Henry Bessemer and Co, by £100,000, and 
Sheffield Steel Products from £1,000,000 to £4,000,000. 
New companies, too, have sprung up, notably the 
United Strip and Bar Mills, Limited, with a capital 
of £2,000,000. This is one of the United Steel Com- 
panies group and is designed to work in co-operation 
with Steel, Peech and Tozer’s big range of open-hearth 
furnaces on the one hand and the Templeborough 
Rolling Mills on the other. 

Speaking of Templeborough, it may be mentioned 
that in the middle of February the billet and slab 
rolling mills, erected by the United Steel Companies, 
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were put into commission, and when the whole of the 
scheme, which includes the steel strip and merchant 
bar mills now in course ef erection, has been completed 
there will be an output of 10,000 tons per week, to 
which the strip mill will contribute from 3000 to 7000 
tons a month and the bar mill about 12,000 tons a 
month, Early in March, Brown Bayley’s Steel Works, 
Limited, acquired a controlling interest in the Farnley 
Iron Company, Limited, near Leeds, and John Browns 
were said to have sufficient orders for railway and 
tramway tires, axles, springs, and. kindred material 
to keep those particular departments of their works 
active for five years, At that time surplus gun tubes 
were being cut up into rings for tire making, and the 
general pressure for railway material was emphasised 
by the decision of Cammells to extend their large new 
works at Penistone by the installation of a tire plant. 
This should be almost ready now, and will be awelcome 
addition to the facilities of the firm, whose orders for 
tires, axles, springs, and buffers are stated to be on an 
enormous scale. It was not surprising that in the 
spring Cammells decided to increase the capital to 
four and a-half millions sterling. Hadfields, about the 
same time, raised their authorised capital by half a 
million, and by an exchange of shares took a very con- 
siderable holding in the motor building combine of 
Harper-Bean, Limited. 

Everyone is hoping we have seen the last big war 
for many generations to come, but in case events 
should prove contrariwise, the rather comforting 
assurance was given by Sir Robert Hadfield, at the 
shareholders’ meeting in March, that, should need 
arise, his company could make a 2lhin. shell, weighing 
24 tons—50 per cent. heavier than the biggest pro- 
jectile yet fired—-that would perforate 2}it. of hard- 
faced armour at a range of 10 miles. In the mean- 
time Cammells were registering a subsidiary steel 
company in India, so that the firm would be in a 
position to book orders there in future, and Vickers 
were credited with a proposal to lay down a ship- 
building yard in Australia. In the spring there was 
a@ new grouping of Sheffield steel firms under the title 
of the Neepsend Steel and Tool Corporation. It 
includes Goodwin and Co., Limited, steel and tool 
manufacturers, Neepsend; Scottish Steel and File 
Works, Neepsend ; Slack, Sellars and Co., Limited, 
saw manufacturers, Townhead Works; Apex Steel 
Company, Limited, Penistone-road; the Neepsend 
Rolling Mills, Limited; the Loxley Forge, Limited ; 
and the Hillfoot Forge, Limited, both forgers and 
tilters at Loxley. 

At the time almost every week saw more or less 
important industrial developments. The Chesterfield 
Tube Company, Limited, was reconstructed, simply to 
aid expansion, with a capital of nearly half a million, 
and included in the company’s output last year were a 
number of steel bottles for Diesel engines, with a 14in. 
bore, a length of 12}ft., and a working pressure of 
920 lb. At a@ meeting of Vickers’ shareholders in 
April, Mr. Douglas Vickers referred to the interest- 
ing fact that at the height of the war the company's 
employees, including those engaged at the Wolseley 
Motor Works, rose to 107,000, though that number 
did not include employees of the Mctropolitan 
Carriage, Wagon and Finance Company, Taylor 
Bros., Glovers, or the Metropolitan-Vickers Electrical 
Company—the old British Westinghouse concern. 
When Mr. Vickers was speaking, however, the number 
had fallen to 44,000, and to-day it must be much 
less, with the prevalence of much unemployment. 

By May, progress had been made with the forma- 
tion of Cutlery Forgers (Sheffield), Limited, a com- 
bination arranged by three cutlery firms for the 
purpose of putting down a modern plant for the 
forging of table knife and scissor blanks, and the 
Tinsley Rolling Mills were preparing plans for the 
erection of a new electrically driven rolling mill, 
for which purpose the capital of the company was 
increased to £150,000. In the same month Newton, 
Chambers and Company definitely separated the 
Rockingham and Thorncliffe coke oven and by-pro- 
duct works from the rest of the company’s property 
and placed it under the contiol of a new subsidiary 
company registered as Thorncliffie Coal Distillation, 
Limited, and there was talk of the Tinsley Park 
Colliery Company, Limited, of Sheffield, following a 
similar course, though so far it is believed it has not 
actually done so. It may be remembered, perhaps, 
that the Tinsley Park people some time ago com- 
menced supplying coke oven gas to the Sheffield 
Gas Company—an arrangement which appears to be 
proving highly satisfactory to all concerned. 

The end of the second quarter and the beginning 
of the third were quite as notable for developments. 
Thomas Butlin and Company’s Wellingborough Iron- 
works, with its blast-furnaces, and the Northampton 
Direct Casting Company, passed into Sheffield hands, 
eventually being taken over by the United Steel 
Companies, Limited; the Sand, Glass and Foundry 
Materials (Amalgamated), Limited, was formed with 
a capital of £300,000; James Oakes and Company’s 
Riddings Ironworks, near, Sheffield, were bought 
by the Stanton Ironworks, Limited; and Ruston and 
Hornsbys, the Lincoln firm of engineers and motor 
builders, purchased the old-established Wellington 
Foundry from T. and W. Bradley, of Newark. The 
Stanton firm has recently begun the manufac- 
iture of concrete! ‘pi of the. very largest as, well 
as the smallest diameter. It was in July that, the 





proposal—since put into operation—of the United 


Steel Companies to build a new dock at Workington 
was first mentioned, and Vickers and Thos. W. Ward, 
Limited, of Sheffield, were stated to be developing 
at Milford Haven—-the former in the direction of a 
depot for the company’s American trade, and the 
latter in the provision of a ship-breaking yard on 
that coast. 

In the way of proposed mergers, probably the most 
interesting one in this part of the country was that 
which would have enabled the big combine, Agri 
cultural and General Engineers, Limited, to absorb 
the very old-established Sheffield firm—-a historic 
business, indeed—of Henry Bessemer and Company. 
Negotiations proceeded for quite a long time, but in 
the end the project had to be abandoned as the 
requisite majority of Bessemer’s shareholders would 
not agree to it. In August, the Brightside Foundry 
and Engineering Company, Limited, of Sheffield, 
acquired Pullan and Mann, of Leeds, specialists in 
machinery for all kinds of plastic goods manufacture, 
and about the same time the United Steel Companies, 
Limited, acquired a controlling interest in the Sheffield 
steel firm of Daniel Doncaster and Company, and the 
Martino Steel and Metal Company, of Birmingham 
and Coventry, and a large holding in Thomas Smith’s 
Stamping Works, Coventry, beside the All-Hallows 
Colliery, Cumberland. A month later—at one of the 
last meetings he addressed—the late Mr. Henry Steel 
mentioned the large modern plate mill which was to 
be put down at the combine’s Appleby Ironworks, 
North Lincolnshire, where, it may be added, a very 
extensive steel works is to be erected. 

Just before the close of the third quarter it was 
announced that the Leeds Forge Company, Limited, 
whose rolling steck orders last year included forty 
all-steel sleeping coaches for the International 
Sleeping Car Company, had acquired a controlling 
interest in the Bristol Wagon and Carriage Works, 
Limited, and the Newlay Wheel Company, near 
Leeds, and in October Hadfields opened their new 
modern foundry for small steel castings, the site 
including 12} acres, of which 7} acres are built over. 

The downward slide of trade was in full operation in 
November, but with the close of the year came 
definite news of an order for Vickers from the Japanese 
Government for 7600 tons of armour plate. This was 
good news for the city, though it may be some little 
time yet before sufficient progress has been made to 
afford employment for many of the men now idle. 


SCOTLAND. 


One of the interesting things on the Clyde in 
January last was a record in rapid ship construction 
set up by Beardmores at Dalmuir, the Anchor liner 
Cameronia being launched 9} months from the laying 
down of the keel. The vessel's gross tonnage is 16,000, 
and her deadweight carrying capacity 11,000 tons, her 
passenger accommodation being 1785. At that time 
the shipbuilding work in hand on the Clyde was very 
satisfactory, for the closing three months of 1919 had 
shown an appreciable increase in the tonnage under 
construction. The returns for both January and 
February were well up, but those for March were 
disappointing, and although hopes were still enter- 
tained of the year proving a record one for output 
those hopes were not fulfilled. By the close of the 
year, however, matters were not so bad as might have 
been, The aggregate tonnage output for the twelve 
months was 680,000 tons, compared with 532,094 
tons in 1919, and 756,976 tons in 1913. The March 
launches included the geared turbine steamer Manipur, 
of about 9000 tons, built at Lithgow’s yard, Port- 
Glasgow. In that month, too, the first two keels were 
laid by the Coaster Construction Company, Limited, 
in its new yard at Rossie Island, Montrose, where 
contracts on hand included a number of vessels of 
about 1400 tons, and some hopper barges of a special 
type for re-erection abroad. The company, even then, 
was making provision for the ultimate development 
of its yard to twelve berths. Meanwhile, at the yard 
of the London and Montrose Shipbuilding and Repeir- 
ing Company, six ships of from 90ft. to 190ft. long 
were under construction. This company’s Waterside 
yard began operations in the summer of 1919, and the 
first launch—that of a steam drifter—took place in 
March last. 

In April, the industrial outlook was causing a con- 
siderable degree of anxiety. Friction had arisen at a 
large Scottish steel works through a dispute between 
rival unions. It seemed that 80 per cent. of the workers 
were allied to one union and the remainder to the 
other, and the majority insisted on the minority 
transferring to the larger union to avoid a strike. 
That was the kind of thing that helped to ruin our 
trade chances. About that time a veiled report 
eredited a Clyde shipbuilding concern with the ac- 
quisition of a Scottish iron and steel company owning 
five blast-furnaces, the approximate output capacity 
of which meant, in finished steel, about 8000 tons 
weekly, and it. was significant that a few days earlier 
it had been reported that the shareholders in the 
Steel Company of Scotland had been notified of an 
offer of £35 for each of their £10 shares, the offer 
being said.to have been made on behalf of a group 
of local shipbuilders. Seeing that a couple of decades 
ago these, shares went begging at 20s., it was not 
surprising that the directors recommended acceptance 
of the offer, which was said to involve a sum of two 
millions. 








Like Armstrongs on the Tyne, Beardmores, at 
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their Dalmuir works, turned to locomotive building 
as &@ measure of reconstruction, one of their earliest 
contracts being for ninety engines for the London 
and North-Western Railway, the estimated approxi- 
mate value of this and an order booked by the North 
British Locomotive Company for fifty engines for 
the North-Eastern, being £1,500,000. The Bengal- 
Nagpur Railway Company’s order for thirty 2-8-0 
“ H. S.”" class locomotives placed with the North 
British firm was afterwards increased to forty-five. 
Before May, Beardmoros, whose hope is eventually 
to turn out one completed locomotive per day, deli- 
vered an express engine to the order of the East India 
Railway—one of thirty-five for that company—and 
there were in hand twenty locomotives for the Great 
Eastern and nineteen for the Nigerian State Railways. 
About this time the interesting point was being dis- 
cussed on the Clyde as to the amount of money that 
was involved in recent shipping deals there. One 
estimate, calculated on the basis of £35 to £38 per 
ton, put the figure at between £30,000,000 and 
£35,000,000. Before the end of the first quarter the 
announcement was made of the formation, by several 
well-known men in iron and steel circles, of a new com- 
pany. It appeared that a site of 30 acres had been 
secured in the northern part of Motherwell for the 
erection of a new iron and steel works, but whethor 
the undertaking would have been entered on, could 
the condition of affairs at the close of the year have 
been seen, is questionable. The announcement in 
April that Lord Pirrie had joined the board of 
directors of David Colville and Sans, Limited, Mother- 
well, caused considerable interest at the time. A year 
previously an exchange of shares took place between 
Colvilles and Harland and Wolfis, -but subsequently 
the latter company largely increased its holding in the 
Motherwell business, with the result named. Beside 
those employed at Clydebridge and Glengarnock, 
Colville’s labour staff at the Dalzell Works then 
exceeded 5000. 

The industrial position on the Clyde and through 
the West of Scotland at the advent of May was rather 
trying. Orders were still coming to hand more freely 
than execution could cope with them, but raw materiai 
supplies were very scarce and prices were still rising 
seriously. America was sending across a certain 
quantity, but nothing commensurate with the need. 
In that month the Scottish Iron and Steel Company 
opened its new works at Coatbridge, known as the 
Northburn Steel Works, and erected at a cost of over 
half a million. It was estimated that when every- 
thing was in running order the plant would produce at 
least 50,000 steel billets per annum. These works are 
driven entirely by waste heat provided in the form of 
low-pressure steam from the company’s adjoining 
Waverley Works and high-pressure steam from three 
Babcock waste heat boilers. They are said to con- 
tain the first electrically driven reversing rolling mill 
installed in Sectland. In June it was stated that the 
Clyde Navigation Trustees had granted permission 
to Sir William Arrol and Co., Limited, to construct 
temporary cofferdams outside the ends of the pro- 
posed new shipbuilding berths, part of Beardmore’s 
scheme for an extensicn of their shipyard at Dalmuir. 
This scheme embraced nearly all the ground between 
Beardmoies and Browns, the idea being to utilise the 
site for laying cut four new berths capable of taking 
vessels up to 500ft. in length. In the same month 
developments were being outlined in the shipyards of 
Oban. Ths owners of the slip dock and shipbuilding 
works at Ardentrine, Kerrara, converted their business 
into a private limited liability company and pro- 
posed to instal the most up-to-date machinery and 
to lay a slipway capable of dealing with vessels up to 
2000 tons. The site covered 6} acres. 

As in other parts of the country, already alluded to, 
attention was given in Scotland during the year to the 
question of profit-sharing. It was in the early summer 
that the Earl of Rosslyn outlined to a delegation of the 
Dysart Miners’ Union a scheme of that character 
for the Rosslyn Collieries. The employees were offered 
a one-third interest in the property, Lord Rosslyn’s 
company being prepared to sell direct to the men’s 
union, if desired, leaving the latter to divide the 
shares as it chose. 

Regarding Lord Pirrie and Colvilles, there were 
interesting developments in June, when his lordship, 
acting on behalf of Harland and Wolfis, acquired 
control of Colvitles, on the board of which he already 
had a seat. Tho consideration paid was not made 
public, but it was mentioned in millions, being put in 
some quarters at as high as £8,000,000, though that 
probably was above the mark. Colville’s capital, 
however, was one and a-half millions sterling, the 
company’s property including the Glengarnock Iron 
and Steel Company, Limited, the Clyde Bridge Steel 
Company, Limited, and a controlling interest in 
Archibald Russell, Limited, cualowners. 

Up to this poriod business had continued very 
plentiful, but at the turn of the- half-year it 
became evident that the excessive cost of materials 
was having a serious adverse effect on Clyde ship- 
building, and cancellations of contracts began to take 
place. Ono cof the principal yards, for instance, 


received instructions to cancel orders for three inter- 
mediate vessels, and a second firm had two ¢ancelled— 
all first-class boats. One shipping company was 
reported to have offered the builders £100,000 to 
stop work on a new ship and annul the contract. 


any quantity at £5 or £6, cost £28, and marine forgings, 
formerly £12 to £15 a ton, were quoted £70. Under 
such drastically changed conditions, had John 
Brown's battle-cruiser Hood been placed last summer 
her cost would have been about £10,000,000, against 
her actual figure of £6,000,000, and the pre-war-built 
Aquitania—another of Brown’s triumphs—would 
have cost her owners not much less than ten millions, 
against her price of two and a-quarter millions. It 
was really becoming plain that a vessel built at such 
high costs could not be made to pay her way, especially 
with freights on the decline. 

In July Beardmores were discussing the com- 
mencement cf an experimental Glasgow-London air 
service with their own biplanes, the firm having 
then reeently purchased from the Government 2! 
aero-engines ; but progress in aerial transport has 
not been anything like as rapid as many people had 
anticipated. The next month Scott’s Shipbuilding 
and Engineering Company, Limited, launched from 
its Greenock yard the s.s. Corinaldo, built for the 
chilled and frozen meat trade of the Donaldson- 
South American Line, Limited, and having a net 
carrying capacity of 380,000 cubic feet. A more 
important event, however, was the launch from the 
yard of the Fairfield Shipbuilding and Engineering 
Company, Govan, of the twin-screw oil-fired double 
reduction geared turbine steamer Empress of Canada 
of 22,000 tons gross, built to the order of the Canadian 
Pacific Ocean Services, Limited. This vessel, which 
was designed to run between Vancouver, Japan, 
China, and Manila, was the Fairfield firm’s record for 
size and cost £1,700,000, though in the days before the 
war £550,000 would have bought her. 

The summer was well advanced when the announce- 
ment was made that Harland and Wolff proposed to 
erect, on a 40-acre site in the Govan district of Glas- 
gow, an extensive foundry for the production of all 
kinds of castings required by the shipyards and engine 
shops owned by the Belfast firm in the Clyde area, 
thus making the latter almost wholly self-contained. 
Under its new control, Colvilles, of Motherwell, 
acquired in September the Carnlough Lime Company, 
with large limestone quarries in the North of Lreland, 
the object being to supplement the supply of lime- 
stone for the blast-furnaces at the Dalzell and other 
works. In other ways the Motherwell district has 
experienced development industrially, for in the 
autumn the new works for Nethan Rods and Bars, 
Limited, and the Motherwell Foundry Company were 
nearing completion. In October the New Zealand 
Government announced its acceptance of the tender 
of the North British Locomotive Company, Glasgow, 
for twenty-five locomotives at a cost of £12,350 each. 
This contract was secured in face of keen competition 
from Canada, Australia, the United States, and Ger- 
many—not to mention several British firms. 

The last month of the year was a most embarrassing 
one for the cancellation of orders. At Greenock two 
contracts for steamers and one for a dozen engines 
were stopped, as well as the building of two large 
Belgian liners and another two at Dumbarton, 
beside which the Lloyd Royal Belge decided to slow 
down operations at its own yard at Whiteinch. On 
the other hand, the Government of India has just 
placed contracts with Renfrew dredger building firms 
for half a dozen powerful suction dredgers and their 
equipment, for service at different ports in India. 
Simons, of Renfrew, already bave in hand a small 
dredger of a new type for the Government of India. 
It is known as the “ radial suction”’’ type, is non- 
propelling, and is intended for use on canals and other 
waterways. This vessel is being constructed in three 
separate but complete sections, and after being 
tested on the Clyde, will be shipped to India in sec- 
tions and there re-joined. 

A word should be said, perhaps, regarding the oil- 

boring operations at West Calder. At the beginning 
of the year they were described as of an encouraging 
nature, and a month later, when the bore was down 
to 3000ft., the indications were said to be very favour- 
able. As to the oil refining industry, after a long period 
of idleness, caused through labour difficulties, pre- 
parations were made in March for the resumption of 
work in the refinery department at the Addiewell 
Works, large quantities of crude petroleum then 
being expected from the Persian oilfields. Another 
point of interest in this oil seetion was the report, 
in April, that the Admiralty contemplated the expen- 
diture of £400,000 in connection with the construe- 
tion of oil tanks at Dalmuir. Finally, late in the 
summer, there was installed in Barclay, Curle’s yard 
at Whiteinch, an apparatus for the application of 
oil fuel to furnaces hitherto fired by coal only. 
Just at the close of the year. cancellation of orders 
became an exceedingly serious matter, one firm alone 
having contracts for about £700,000 held up m that 
manner, and another, which contracted for the supply 
of engines for vessels to be built at a yard on the 
English Channel, is claiming compensation amounting 
to about £40,000. 


SOUTH WALES. 


The tin-plate and spelter industry concludes another 
very trying year in an atmosphere of gloom, many 
works being closed, whilst foreign rivals are “* dump- 
ing” at cut rates. In 1919, the fluctuations in values 
were violent, and at mid-year the extremely keen 





causing a great amount of anxiety. In four years the 
United Ltates had doubled the output of tin-plate, 
which was. being imported into Wales at lower prices 
than it could be made by the home industry. ‘Then 
labour troubles in the States readjusted matters, but 
the high prices realised in Wales caused the workers 
to demand an increased share of the profits, and that, 
and other things, paved the way for the position 
created later in 1920. 

Almost the first occurrence of note in January was 
the conclusion of negotiations for the sale of th 
Duffryn Steel and Tin-plate Works, Morriston, the 
purchasers being Mr. Llewellyn Davies, of the Mardy 
Tin-plate Works, Gorseinon and the Pontyffynon 
Works, Carmarthenshire, and Mr. F. R. Phillips. of 
the Bryn Tin-plate Works, Pontardawe, the figur: 
at which the property changed hands being betwee: 
£750,000 and £1,000,000. It was about this time, 
too, that the secret was out that Guest, Keen and 
Nettlefold had acquired a controlling interest 
Lysaghts—-a sum of nearly five millions being 
involved. Then followed in quick succession th 
announcement of the acquisition by the Hansen 
Shipping Company, Limited, Cardiff, of Graham 
Navigation (Merthyr) Collieries, Limited, and tly 
formation of the Gould Steamships and Industrials 
Limited, with a capital of £3,000,000, the Griffiths 
Lewis Steam Navigation Company, and the Dulcia 
Steamship Company being absorbed by the new under 


hh 


taking. 

The year, indeed, was remarkable for development: 
of the character indicated, almost every month re 
vealing new movements. In February, the director- 
of the Atlantic Patent Fuel Company, of Swansea, 
advised their shareholders to accept an offer made I») 
intermediaries of £64 per share, and it was strong], 
rumoured that negotiations were in progress for the 
acquisition of the Marquis of Bute’s interests in the 
Bute Docks, Cardiff. After a long series of rumour: 
the Rhymney Iron Company definitely change: 
hands, control passing to the Powell Duffryn Steam 
Coal Company, whose annual output was thus brought 
up to between 5,000,000 and 6,000,000 tons. It was 
in February, also, that Viscount Churchill, chairman 
of the Great Western Railway, speaking at Newport, 
foreshadowed developments which would involve 
the expenditure of some millions sterling and include 
the building of a new bridge across the Severn, and 
that an offer made by 4 private firm for thirty years 
lease of Pembroke Dockyard was attributed to 
Vickers. North’s Navigation Collieries (1889), Limited, 
made an ofier for the Celtic Collieries, Limited, which 
the directors of the latter accepted, and the Imperia! 
Navigation Company entered into negotiations for thy 
acquisition of the Cynon Colliery Company, while the 
ownership of Glasbrook’s Garngoch Collieries at 
Gorseinon passed to a syndicate headed by Mr 
Tolland, a well-known steel and tin-plate manu 
facturer. 

During this time there had been several labou: 
disputes of a more or less serious character, the worst, 
perhaps, being the strike in the South Wales Siemens 
steel industry. At the end of February, twenty-four 
mills were idle, and the trouble was spreading to 
Monmouthshire, but early in March an agreement wa 
reached. Harris Bros.’ new dry dock at South Dock, 
Swansea, was ready to receive vessels by the middk 
of March, and was said to be one of the finest dry 
docks in the port. A month later the tin-plate track 
seemed prosperous, with a fairly good outlook, 
though there was a doubt as to whether the prevailing 
high prices could be maintained, and America was 
becoming a very keen competitor again. A new 
hoist, constructed by Armstrong, Whitworths, and 
having the highest lift of any hoist in the United 
Kingdom, was completed in the Alexandra Docks, 
Newport, in April, making the twentieth in operation, 
and being the last of three ordered from Armstrongs in 
1913. The lift is 70ft. from the quay level. In May 
there were further patent-fuel fusions announced, 
and the Rose Patent Fuel Company was building 
what was destined to be one of the largest patent fuel 
works in the world, the ultimate capacity being about 
750,000 tons per annum. This, however, was quit: 
eclipsed by negotiations carried through by th: 
Llewellyn-Seymour Berry interests, giving the latte: 
control of the Crown Preserved Coal Company, and « 
total annual output of patent fuel of between 1,700,000) 


and 1,800,000 tons. Baldwins bought Taylor’. 
Navigation Collieries, Nantgarw, said to be the 


deepest in South Wales, and after having been close:| 
for a number of years the Castle Colliery, Lianelly, 
was taken over by a newly formed company. 

The Ebbw Vale Steel, Iron and Coal Company) 
acquired a controlling interest in Lancaster's Stean 
Coal Collieries, Limited, and as the output of that 
concern is 1,500,000 tons per annum, it meant that 
the total production of Monmouthshire coals owne:| 
and controlled by the Ebbw Vale concern and ‘I 
Beynon and Company was over 6,000,000 tons pe! 
annum. There were, however, other fusions before the 
close of the month--May—for the share capital of thi 
Blaenclydach Colliery Company was bought by th: 
Llewellyn-Seymour Berry group, and in the Swansee 
district the Cape Colliery, owned by David Rees an! 
Son, was sold to the Folland Syndicate ‘already re- 
ferred to. while the Ebbw Vale people made an offer 
for the Newport Abercarn Black Vein Steam Coal 








Small wonder, Steel plates, which used to be bought in 
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cluded for commencing boring operations for coal on 
a 1000-acre site leased on the Morfa Marsh, Llanelly, 
where there was known to exist fine gas coal eminently 
suitable for steel production. Repisere. 

There were indications in July that South Wales 
was on the eve of big extension work, calculated by 
some to place the district in the forefront of the steel- 
producing areas of the world. The Ebbw Vale 
Company put into commission the largest blast- 
furnace in Europe. It forms part of a scheme of 
development involving at least a million sterling. 
The furnace, 85ft. high, with a 14ft. hearth, was 
designed to make steel from the molten iron direct, 
its capacity being about 3000 tons of metal per week. 
The aimof the Ebbw Vale management was to make 
the cheapest steel in the world. Similarly, Guest, 
Keens were at that time contemplating important 
extensions at the Dowlais Iron and Steel Works, 
these developments centring on the manufacture of 
machinery for steel production, and including ranges 
of coke ovens and an electric power station. In this 
month, too, the Llewellyn-Berry interests were again 
in the public eye as the purchasers of cver 4500 acres 
in the Glyn Neath and Dulais Valleys, including the 
collieries of the Aberpergwm Company, Limited, the 
upper measures steam coal and the lower 
measures anthracite. It was estimated that 
1,200,000,000 tons of coal remained unworked, and 
the new owners proposed to electrify the whole under- 
taking. The Admiralty Pit-wood Committee, and 
the agreement uncer which Lysberg, Limited, and 
J. P. Thomas and Co., Limited, acted jointly as the 
buving and distributing agents, were dissolved at 
the end of September, and a similar course was taken 
at the same time regarding the Pit-wood Importers’ 
Syndicate. 

The condition of the bridge spanning the river Usk 
at Newport was under serious discussion in October, 
in consequence of the development of cracks in the 
structure, which is 120 years old, and was not designed 
to carry the heavy traffic of these days. The cost of 
a new three-arch bridge was estimated at £350,000, 
and that of a five-arch bridge about £230,000. 
Finally, it was recommended that the existing parapet 
girder and footpath should be renewed at an 
approximate cost of £6000, and that a temporary 
bridge should be erected at a cost of £34,000. 

Extensive developments were reported to be in 
progress and contemplated at steel and tin-plate 
works in the Monmouthshire Eastern Valley in Octo- 
ber, the eost of which was estimated at about three- 
quarters of a million sterling. J.C. Hittand Company 
were credited with the acquisition of land on which 
to erect new plant for wire works and for the manu- 
facture of steel, whilst tin works extensions at Ponty- 
pool, it was believed, would provide work eventually 
for treble the number of men at present employed 
there. At Panteg, Baldwins are extending their 
steel works to double the pre-war dimensions. On 
their return from Spain, at the end of October, Mr. 
D. R. Llewellyn and Mr. H. Seymour Berry an- 
nounced that they had taken the control of a large 
undeveloped minerai area there, and that they had 
also become associated with shipbuilding, briquetting 
and glass-making industries. Prospects of ap _im- 
portant fusion of colliery and iron and steel interests 
were disclosed in a circular issued by the chairman 
of Partridge, Jones and Co., Limited, of Abersychan, 
Mon., placing before the shareholders the terms of ar 
offer to purchase each £10 share for £35. The full 
scheme was to amalgamate, as from the New Year, 
the Crumlin Valley Collieries and a number of steel, 
tin-plate and galvanised sheet companies owned by 
Mr. John Paton, of Pontypool,a director of Guest, 
Keens, with Partridge, Jones and Company, the 
amalgamation to have a capital of £3,000,000. Early 
in November an agreement was entered into between 
Guest, Keens and L. Gueret and Co., Limited, one of 
the largest coal distributing agencies in the world, for 
an exchangc of shares and an interchange of directots. 

These movements and developments speak well fo. 
the active spirit of enterprise prevailing throughout 
South Wales and neighbouring counties, but at the 
back of it all, especially during the later months of 
the year, there has hovered the spectre of unemploy- 
ment. When last month opened the outlook was 
depressing, and notices to cease work had been served 
on at least 15,000 men in the tin-plate trade, a critical 
period having been reached in both that and the gal- 
vanising industry. It was not possible for emplcyers 
to execute orders on the basis of current prices, 
coupled with the existing wages and cost of material, 
especially coal, and foreign competitors were under- 
cutting the home markets severely. 

Before concluding this section of our survey men- 
tion must be made of the provisional agreement con- 
cluded between 8. Instone and Co., Limited, of London 
and Cardiff, to purchase the Bedwas Navigation 
Steam Coal Company, the figure being about half a 
million, It was the Instone concern which purchased 
the Askern Colliery, near Sheffield, a year or so ago. 
Then, during the year, very much was heard of th« 
Chepstow Shipyards, on which the Government spent 
about £2,000,000, and sold them to the Monmouth 
Shipbuilding Company for £600,000. The latter con- 
cern has launched eight cargo boats and has now 
transferred its interests to the Northumberland 
Shipbuilding Company. One of the last acts of the 


being 


miners in the South Wales coalfield in the old year 
was to strike to the number of 45,000 in the Rhondda 








district, over some trivial matter, but just as the 
year was passing the trouble was patched up and work 
was resumed. 

It might be added that as Canada finds much less 
need in these days to come to Britain for her steel 
requirements, a number of firms on this side have 
established branches or subsidiary companies in the 
Dominion. Included in such enterprise is the firm of 
Baldwins, Limited, that purchased British Forgings, 
in Toronto, and is now largely developing the business 
in both the steel and tin-plate departments, already 
owning the largest range of steel-melting furnaces in 
Canada. Other changes during the year have been 
that W. H. Edward’s Morriston steel and tin-plate 
works were taken over by a syndicate for three- 
quarters of a million, and that Lewis, Stephens and 
Company, of Swansea, who already owned eleven 
collieries, acquired still another, the Tirdoukin 
Collieries, which Lord Glantawe formerly owned. 
One of the most important industrial developments 
is the decision of the Anglo-Persian Oi] Company to 
establish, at its place -near Swansea, at a cost of 
seven millions, large refineries connected up with 
huge storage reservoirs at Swansea Docks. The first 
consignments of crude oil are expected next month, 
and will be pumped direct to the refineries. 


HOW PRICES ROSE AND FELL. 


For reasons already explained, and in spite of grow- 
ing foreign importations at equal, at first, and then at 
lower rates, prices of raw materials and of semi- 
manufactured and finished iron and steel continued 
to rise until well into the tenth month. By that time 
the effect of lessened spending power in European and 
other countries, through failing credits, a surplus pro- 
duction in America, and the ease with which France 
and Belgium particularly could undercut our quota- 
tions through the advantage of abnormal exchanges, 
commenced to make itself felt in this country, with 
the result that prices began to crumble, this move- 
ment being accelerated by the drastic falling off that 
had occurred in overseas business. Take the Midlands, 
The rate of market inflation may be gathered from 
the fact that, according to the figures of the Midland 
Iron and Steel Wages Board, the average selling price 
of all descriptions of material worked out at 
£25 13s. 7d. for January and February, £28 6s. 11d. 
for March and April, £31 13s. 6d. for May and June, 
£33 3s. 7d. for July and August, and £33 4s. lid. for 
September and October, giving a net average for the 
ten months of £30 8s. 6d., compared with an average 
of £7 1s. for the corresponding period of 1914. 

Taking quotations as they stood at the four quarterly 
meetings of the Birmingham market to October 15th, 
the advance during the ten months was in marked 
bars from £25 10s. to £33 10s., unmarked from £23 5s. 
to £30 10s., iron strip £24 to £34, and hoops £28 10s. to 
£36 10s. The exception was galvanised sheets, which 
commenced the year at £45, rose to £55 in April, had 
fallen to £52 by July, and to £41 by the middle of 
October, the quotation at the end of the year being 
£30 10s. for 24 W.G. f.o.b. Liverpool or equal. By 
that time “‘ Crown ”’ bars had fallen to £28 10s., but 
marked bars were unchanged at £33 10s., though 
business placed at that figure is said to have had the 
proviso “subject to any decrease.” Tube strip was 
down to £32 10s. and hoops to £26 15s. Midland pig 
iron prices tell much the same story. Staffordshire 
part-mine rose from £9 12s, 6d. in January to £13 5s. 
in mid-October, Staffordshire foundry from £10 to 
£13 17s., Northamptonshire forge from £8 12s. 6d. 
to £12 6d., ditto foundry from £8 I7s. 6d. to 
£12 7s. 6d., Derbyshire grey forge £8 17s. 6d. to 
£13 5s., and ditto foundry £9 7s. 6d. to £14 7s. 6d. 
It might be of interest to compare some of these 
figures with the prices ruling at the end of the year 
and the end of 1914 :— 


Ms 


Jan. 8th, Dee. 31st, Dec. 31st, 

1920. 1920. 1914. 
£s. d. £ s. d. gs. d., 
Staffordshire part-mine .. 912 6..1310 0.. 216 0 
Northamptonshire forge.. 812 6..11156 ©.. 213 6 
Derbyshire forge 817 6..12 6 0.. 217 0 


All other quotations show about the same propor- 
tionate changes, but Belgian competition was, 
and still is, very severe, particularly so regarding 
nut and bolt bars, which were imported at as 
much as £12 below home quotations. To a greater or 
less degree the same thing applied to all other irons, 
with the exception, perhaps, of marked bars, which 
were apparently immune; but it has to be remem- 
bered that all the latest quotations given are more or 
less nominal, for business is done, as a matter of fact, 
at some shillings lower. Fabulous prices were being 
quoted at midsummer for puddled iron, actual selling 
rates being much in advance of the Association basis. 
Prices jumped to £24, or 300 per cent. above best 
Staffordshire rolled iron in the first half of 1914. 
On the North-East Coast prices followed a similar 
upward course, the principal movements being :— 


Jan. 6th. Sep. Dec, 3 ist. 
£ s. d. £ s. d. gS .@.14. 
Cleveland iron— 
No. | bo HE'S ®926..32117 6.. 11:17 
No. 3 G.M.B. 815 0.. 11 6 0... 11 6 O 
No. 4 foundry 016.6... ib, 8 On. Lis 
No. 4 forge SM @..35 § 8, BS GS 
East Coast hematite— 
Mixed numbers me ei. te O'R. a eS 


The year 1919 saw Rubio ore prices rush up from 20s. 











to 53s., but the past year opened at 2s. 6d. lower than 
that, rose to 62s., and closed at 49s., with a weaker 
tendency. Fluctuations on the North-East Const 
were also marked in finished iron and steel :— 


Jan, 6th. Sep. Dec, 3 lat. 
£ s. d, £ «s. ad. & & @& 
Steel- 
Plates 1815 0 .. 2410 0... 24410 0 
Angles 68 6 O.. 24 0 0O.. 24 0 0 
Rails 7 10,060,.. 8 686... 8 00 
Tron— 
“Crown ” bars .mm 6€ 6... wee wa ef 
Angles . 23 0 0.. 80 60 0... 3015 O 


The following figures show some interesting changes 


in the Manchester district : 


Jan. Ist, Oct. Ist, End of 

1920. 1920. 1914. 
£ «. d, £ «. d. £ a. ad. 
Steel bars. . 2115 0.. 28 0 0. 612 6 
+O © 4 Be, OC... ees Oe. 


Steel plates 


Since October quotations for bars and plates, as well 
as for other productions, have fallen appreciably. 
The changes on the North-West Coast were :— 


Jan. Ist. Nov. 30th. Dec, 3 lst. 
£ s. d. £ «s. d. S & &. 
Hematite mixed numbers 10 4 6... 1415 0... I8 15 0 
Heavy steel rails 1710 0 .. 25 0 0 ..23 0 0 


In the Clyde and West of Scotland district the 
turning point appeared to come about the end of the 
half-year. Prices had then reached such an extra- 
ordinarily high level and the financial position was 
becoming so strained that many people believed 
quotations would have to move downwards, especially 
in view of increasing foreign competition. Below ere 
a few of the changes : 

Highest of the 


Jan. year. Dec. 3ist. 
£ «sd £.8. &@ £ «sd 
Steel 
Boiler plates 24060 «(0 3110 06 3110 06 
Ship plates 19 15 (0 27 0 0... 2510 0 
Angles hk 4.9 2610 ©... 2410 0 
Black sheets on ee oe 3810 0 29 0 «0 
Iron 
“Crown” bars 2210 © 300600=620 ~~”. 27:10 «0 
No. 1 foundry 10 10 @.. 16 0 0.. 13 6 0 
Hematite 10 15 © .. 34 8&8 @.. 13 8..0 


Toward the end of the year Welsh steel bars had 
fallen from the highest point of £33 to £18 to £18 10s., 
which was still about 40s. above the American quota- 
tion, and Belgian bars were from 20s. to 40s. below 
the American figure. At the beginning of 1920 the 
home price was £14 15s., or 25s. higher than that 
which ruled at the date of the Armistice. Steel sheets 
which in July commanded £50 a ton fell to £37 a ton 
at the end of the year, with few buyers and the 
downward movement in tin-plate for the same period 
was from 66s. a box to 34s. The following interesting 


comparison of iron and steel prices—delivered—in 
the Sheffield area tells its own story :— 
Jan., Dec., 
1913 1920. 1920. 
ra & gE «t . & & 
Iron 
Derbyshire foundry TM Si. te 8 6 3 0 0 
Derbyshire forge . . 213 8.. 913 6 is 2 6 
East Coast hematite 3.80 6.2.8 8 6 13 10 0 
West Coast hematite 34 6..1311158 ©... 146 5 O 
Lincolnshire basic 216 8 915 0..1317 6 
“Crown ” bars 715 0 2410 0 ., 2810 0 
Steel— 
Bessemer acid 3. 3.6.... 33° 8' Oi, Bw O 
Siemens acid. . 733 @3533 6 @.. B&B 9 ®@O 
Basic billets .. 510 0... 19 5 @ 2110 0 


But, of course, the December quotations do not 
represent the highest of the year. The fall beggn 
in November and already represents several poun is, 
acid steel having been quoted over £30. 


THE COLLIERIES. 


The prices of coal in all markets were regulated 
throughout the year, so that, except for export busi- 
ness, there was little change, apart from the big 
increase made by Government direction in the early 
part of the year in consequence of the advance in 
miners’ wages. Warwickshire coalowners suffered 
considerable loss early in the year through 
avoidable absenteeism at the mines, though in that 
matter they suffered in common with almost every 
other coalfield. In April it was said on the 
Clyde that a well-known Scottish concern was in 
touch with an American colliery company, the annual 
output of which was nearly equal to the entire annual 
Scottish output, but the question of transport 

to be an effective barrier at that time. Ata 
cost of about £50,000 improvements were commenced 
at the Denaby Main Collieries, near Sheffield, in May, 
by which No. 2 shaft would be capable of raising 
12,000 tons a week, giving employment to another 
1000 men. In that month the Government Committee 
sat at Birmingham to inquire into the future of tho 
South Staffordshire coalfield, as it was affected by the 
underground flooding of the Tipton and Bilston mines. 
British coal exporters had rather a surprise in June, 
when it became known that negotiations had been 
completed by a Teesside firm with Australian interests 
for the sale of no less than 140,000 tons of Australian 
screened coal for delivery in Sweden over the second 
half of the year, and that negotiations were proceed- 
ing for the sale of a further 100,000 tons. Extensive 
boring operations having been carried out at Holmhi!l 
Farm, Cambuslang, coal was found in October at 
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varying depths, and about that time came the decision 
of the Government Committee, already referred. to, 
that the Tipton colliery district should be abandoned, 
but pumping was to be continued in the Oldbury and 
Oldhill districts, the former containing 20,000,000 tons 
of coal and the latter 38,500,000 tons, beside 55,250,000 
tons of the finest fireclays. Early last month colliery 
companies received a communication from the South 
Wales Coalowners’ Association, stating that it had 
been reported to the Commercial Committee that 
various foreign importers were endeavouring to obtain 
a guarantee in respect of the percentage of ash, 
volatile matter, &c., contained in coal sold under 
contract. The Committee had considered the matter, 
and it had been decided that the following clause 
should be added to the South Wales Coal Contract, 
1919 (Export) :—*‘ Re-sale-—The purchasers under- 
take that the above coal shall not be re-sold under any 
specific guarantee as to quality. The purchasers 
agree to pay to the vendors as liquidated damages 
3s. per ton for every ton sold in violation of this 
clause, or the vendors may, at their option, decline 
to make further deliveries under this contract.” 

As to export prices, they rose to unprecedentedly 
high levels, but toward the.end of the year the market 
began to fall and business was being arranged for 
1921 at easier prices, though even then the figures 
were inflated. Much information as to _ colliery 
developments and expansion will be found in previous 
sections of this article, particularly under the head 
of South Wales. 








The Physical and Optical Societies’ 
Exhibition. 


On Wednesday and Thursday of last week the 
eleventh annual exhibition of the Physical and 
Optical Societies was held at the Imperial College of 
Science. There were many exhibits of an engineering 
nature, such, for example, as new apparatus for the 
precise determination of speed, pyrometers, tempera- 
ture control apparatus, water recorders, electrical 
testing instruments, coil winders, and CO, recorders. 
From the point of view of wireless work the exhibition 
was exceptionally instructive. Transforming, re- 
ceiving, amplifying, and rectifying valves of all the 
latest types were shown, as well as the newest Marconi 
marine direction finder, which not only gives the 
bearing of a station, but also shows the ‘‘ sense” of 
the bearing, so that it is possible to ascertain whether 
the signals are received from a station “fore” or 
“aft ’’ of a vessel, Formerly the Marconi direction 
finder merely gave the bearing of a station, but the 
newest apparatus, as shown at the exhibition, also 
gives the “sense.” Another noteworthy wireless 
exhibit was the Marconi four-electrode valve amplify- 
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FIG. 1—THE TINSLEY TUNING-FORK STROBOSCOPE 


ing detector, which has been designed for use on board 
ships where the cost of installation and maintenance 
must be low, the special feature of the valve being 
that it performs the functions of three separate valves, 
viz., high frequency amplification, rectification, and 
note magnification. An automatic wireless aeroplane 
transmitter, designed so that various messages 
regarding atmospheric conditions and m 
associated with war service can be sent by merely 
pulling a lever whilst an aviator is ‘flying, was shown 
by H. Tinsley and Co. A commutator designed to 
give a certain series of Morse signals is driven by 
clockwork in such a manner that any particular 
message is repeated four times with one stroke of the 
lever and the distinguishing signal for the particular 
aeroplane is also sent. 

A stroboscopic apparatus for the precise measure- 
ment of speeds was also exhibited by H. Tinsley and 
Co. The apparatus is a development of Dr. Drysdale’s 
tuning fork with shutters, for observing the speed of 
rotating machinery. The observation dise of this 
early apparatus was fixed on the rotating shaft and 
was viewed through the slits in the shutters, and 
certain easily recognised concentrically arranged 
figures, such as squares, pentagons, hexagons, and 
stars on the disc appeared stationary when observed 
through the slits whilst the tuning fork was vibrating. 
Now, however, the observation disc is illuminated by 
a Neon tube, which is lighted at each vibration of the 


fork by means of contacts fitted to one of the limbs, 
the contacts making and breaking the primary of an 
induction coil in series with a 2-vclt battery, whilst 
the secondary of the coil is connected to the Neon 
tube placed as near as is convenient to the rotating 
dise and gives ample illumination in broad daylight 
for distinguishing the figures on the disc. When the 
rate of illumination of the tube synchronises with the 
sides of any revolving figure, that particular figure 
appears stationary. If, however, the figure appears 
slowly to rotate backwards, the rotating machine is 
running slow in respect to the vibrating speed of the 
tuning fork and fast when the figure appears to move 
forward. The critical speed of the machine is reached 
when the figure appears to stand quite still. A table 
supplied with the instruments gives the figures which 
remain stationary at different speeds. The general 
arrangement and electrical connections for the 
apparatus are shown in Fig. 1. When the apparatus 
is used for testing a number of speed indicators a 
special box or dark chamber is used. In this box the 
observation disc rotates on a ball bearing, and the 
dise can be joined by means of a flexible shaft to the 
motor driving the speed indicators. 

Another equally interesting exhibit on this firm’s 
stand was an artificial alternating-current signal 
track circuit, representing such a circuit in actual 
operation and showing the effect of a “ train shunt ”’ 
on the operations of a relay controlling signal lamps. 
The circuit is arranged so that any condition arising 
in practice can be reproduced and its effect upon the 
factor of safety cf the signalling system investigated. 
The arrangement also enables the different systems 
of operating signals to be noted and the relative 
merits of constant current and constant potential 
track circuits to be compared. The instrument has 
four, dials, giving a rail resistance range of .001-2 
ohms, a rail reactance—at 25 cycles—of .001—2 ohms, 
and a ballast resistance range of .5—100 ohms, thus 
covering the extremes met with in practice. The 
behaviour of any type of track apparatus can be 
tested in a laboratory with the artificial track circuit 
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set to any desired rail impedance and ballast admit- 
tance, and the effect of a “‘train shunt” can be 
investigated at either end ef the track. Further, the 
effects of variations in the ballast—such as occur with 
the changes of weather—upon shunting effect and 
failure can be investigated. A further application of 
the artificial track circuit is the measurement of the 
rail constants on the actual track, this being done by 
making the artificial track circuit one arm of a bridge 
and balancing the real track circuit in the other on 
no load and short circuit and reading the circuit 
values direct from the dials. 

Negretti and Zambra were showing a new type of 
dial thermometer with a capillary stem compensated 
against changes of temperature. This thermometer 
depends for its action upon the volumetric expansion 
orcontraction of a fluid contained in a bulb, much in 
the same way as the ordinary mercury in glass thermo- 
meters ; but in crder that changes in the temmperature 
of the tube connecting the bulb and indicator may 
not affect the accuracy of the instrument the capillary 
tube is compensated. The tube is composed of 
material having a high coefficient. of expansion, and 
has running through it a wire composed of a material 
having a low coefficient of expansion and a diameter 
somewhat less than that of the bore of the tube, the 
space which is not occupied by the wire containing 
the fluid. The volume cf the wire and that of the 
fluid and the capacity of the tube are so calculated 
that for any given change in temperature of the tube 
the change in volume of the fluid is the same as that 
of the space it can occupy, so that no fluid is expelled 
into the indicator to move the index, and variations 
in the temperature of the tube do not in any way 
affect the accuracy of the instrument. Variations in 
the temperature of the bulb, however, are, of course, 
indicated in the usual manner. Frictional and back- 
lash errors are also eliminated by a special construction 
of the “‘ Bourdon”’ tube. All quadrants, gears, hair- 
springs, and levers are dispensed with. Moreover, 
there are only two pivots for carrying the pointer 





spindle. The effects of age on the accuracy of the 
thermometer have been carefully investigated, and no 


deterioration in the accuracy has been. observed. 
Under ordinary conditions the makers guarantee an 
accuracy within 1 per cent., while in practice the 
error is usually less than } of one per cent, 

A new precision temperature control apparatus, as 
shown in Fig. 2, was exhibited by British Oil and Fuel 
Conservation, Limited. The apparatus has been 
designed for use in connection with the heat treat- 
ment of steels and alloys, the manufacture of 
chemicals, the annealing of glass, the manufacture oi 
varnishes, glues. and kindred products, sugar boiling, 
the refining of oils, baking, and particularly the 
earbonisation of coal for the recovery of oil, The 
principle upon which the apparatus works will 
readily be understood from the drawing, Fig. 2. A is 
an air pipe, which is connected to a bulb and which is 
either placed within the material being treated or 
within the apparatus which is heated. The slighest 
change in temperature causes an expansion or con- 
traction of the air within the bulb, with the resvlt 
that the mereury column B makes or breaks con- 
| nection with the contact C, which can be adjusted 
| by means of the screw D. When the mercury column 
| touches the contact C an electrical circuit is completed 
| and the electro-mnagnet I is energised, the effect. being 
| to tilt a mereury switch H, which completes another 
| electrical cireuit, and when gas is the medium for 
| supplying the heat, this second electro-magnet actuate 
| the gas valve. The arrangement shown at F is merely 
| a water gauge, which indicates whether the tempera- 
| ture of the furnace is rising or falling, for as the glass 
| tube E dips below the surface of the water in the con- 
| tainer F, and as the tube E is in communication with 
| the air pipe A it is obvious that the level of the water 

in the container F is dependent upon the air pressure, 
which in turn is governed by the temperature under 
}control, The mercury column B is mounted upon a 
| trunnion G, which enables the angular position of the 
| mereury column to be altered, and, if necessary, the 
| column ean be placed very near the horizontal posi- 
tion, thereby making the apparatus very sensitive. 

Perhaps one of the most interesting exhibits from 








FIG, 2—TEMPERATURE CONTROL APPARATUS 


the point of view of engineers, and especially marino 
engineers, was Needham’s “ Pulsator” speed indi- 
cator, shown by Evershed and Vignoles, Limited. 
| By means of this apparatus the speed of an engine can 
| be accurately measured at any number of points. 
| Signals indicating that the speed of an engine is to be 
raised or lowered by any particular amount can be 
| transmitted from a station or from a number of 
| stations alternatively to the man in chargo of an engine 
| or other machinery, and the engineer or assistant who 
| gives the signals can readily see whether the order 
| has been obeyed. Moreover, in addition to signalling 
from one of any number of control positions, speed 
| measurements may be made simultaneously and 
independently at a number of positions. The method 
of operating is analogous in principle to the balancing 
| of a Wheatstone bridge, and very great accuracy is 
| claimed to be secured. In the diagram, Fig. 3, the 
resistance arms of the bridge are shown by the zig- 
zag lines and direct current is fed into the arms at 
the points marked + and —. A and B are two indi- 
cating instruments, which give a zero reading when 
an electrical balance has been established ; whilst C is 
a condenser, which, by means of a commutator driven 
by the engine or other machine, is connected first in 
one direction and then in the other between the inner 
ends of the lower zigzag resistance coils, so that the 
condenser is alternately charged and discharged and 
current impulses are imposed upon the bridge circuits. 
The faster the engine runs the greater does the drop 
between the points D and E become, and in order to 
compensate this drop and to bring the needles of the 
instruments A and B to zero the movable resistance F 
arm must be shifted. Conversely, if the needles are 
standing at zero and the resistance arm F be moved, 
it is necessary, in order to bring the needles to zero, 
to raise or lower the speed of the engine according to 
the direction in which the resistance arm has been 
shifted. The contacts of the variable resistance can 
clearly be calibrated in terms of speed, and by shifting 
the movable resistance arm F so as to make the needles 
| of the instruments stand at zero the speed of the 
engine can be ascertained at any moment. The adjust- 
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able resistance, which, of course, serves as a speed 
transmitter and meter, and which in practice is made 


in the form of a dial switch, as shown in Fig. 7, is | 


mounted at the point of control, and in the case of a 
ship it would generally be mounted on the bridge. 
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FIG. 3—-CONNECTIONS FOR SPEED INDICATOR 


ENGINEE 


One of the indicating instruments is mounted in the 
engine-room and the other close to the adjustable 
resistance switch, which serves as a transmitter or a 
meter. The method of using the apparatus is to set 
the transmitter to the desired speed, and if the engine 


Speed transmitter 


| when the speed is read off opposite a pointer on the 
dial switch. One of the actual indicating instruments 
as fixed at A and B is shown in Fig. 5, the resistance 
regulating switch calibrated in terms of speed in 
Fig. 7, the “ Pulsator ’’ containing the condenser and 


energised. There are fifty of these contacts 
arranged in acircle, as shown'in Fig. 10, and a 
rotary switch driven by a small electric motor, 
rated at about one-eighth hcerse-power, moves over 
the tops of these contacts at the rate of one contact 


Balance indicator 
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FIG. 4—-ARRANGEMENT OF NEEDHAM’S SPEED CONTROL SYSTEM 


in six seconds. The records are made on a continuous 
paper chart by means of an inked roller carried at the 
end of an arm swinging across the surface of th 
chart. A cam on the main spindle which carries the 
rotating switch causes the recording arm to swing 


commutator in Fig, 8, and thé general arrangement 
of the complete apparatus in Fig. 4. It will be noticed 
that in the latter illustration and in Fig. 6 there are 
two instruments enclosed in a Common case, the right- 
hand instrument being a direction indicator for indi- 

















FIG. 5--SPEED INDICATOR 


is not running at that speed the pointers of the indi- | 
cating instruments will either be deflected to “‘ reduce ”’ 
or to “imerease,” according to whether the speed is | 
high or low, and the engine driver alters the speed | 
until the poipter of his instrument takes up the central 





FIG.6—-SPEED AND DIRECTION 





INDICATORS FIG. 7- SPEED REGULATOR FIG. 8-—-THE PULSATOR 


cating the direction in which a ship is travelling or completely across the paper from right to left as the 
the direction in which an engine is turning. switch arm passes across the fifty contacts and returns 

The machine running recorder shown in Figs. 9, 10, the arm to the extreme right-hand position before the 
and 11 was exhibited by the Cambridge and Pau! switch again starts to travel across the contacts. It 
Instrument Company. This particular instrument is all the textile or cther machines are in operation 





pivtrites 











position, when the pointer of the instrument at the 
point of control will, of course, also stand in the centre 
of the scale, thus indicating that the order has been 
obeyed. To measure the speed the hand wheel of | 
the adjustable resistance is merely moved until the | 
needle of the instrument takes up the central position, 


MACHINE MOTION RECORDER 





FIG. 10--MACHINE MOTION RECORDER WITH CASE REMOVED 


pono of the contacts are onergised and the inked roller 
does not touch the chart, but when a circuit is com- 
pleted by the stoppage of one of the machines an 
| electro-magnet on the recording arm is energised, 
thus causing the inked roller to be momentarily 
pulled downwards and a mark is made cn the chart. 


intended to record the number and duration of 
stoppages on fifty textile machines in the mills of 
J. and A. D. Grimond, of Dundee. Each machine is 
connected up to the instrument in such a way that 
when a machine stops an electric circuit is com- | 


pleted and a contact inside the instrument is 
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If the contact on the machine is still closed when the 


switch next passes the corresponding contact stud, 
the roller will be once more pressed on the chart, 
which is moved forward a short distance after each 
revolution of the contact switch. It will be seen, 
then, that a series of marks forming a straight black 
line is made on the chart during the whole time any 
machine is out of operation, and by means of an 
engraved celluloid scale, dividing the chart width into 
fifty equal portions and also having a time scale, it is 
possible to ascertain which machine has been stopped 
and the duration of the stoppage. Another of this 
firm’s exhibits was a portable direct reading anemo- 
meter for the measurement of ventilation in coal 
mines. The instrument was described in a paper read 
by Professor MaeGregor Morris before the Cardiff 
meeting of the British Associationin August of 1920. 


| 
i 


one step. After a short period of rest, introduced in 
order that the times of the forward movements of the 
pen shall not be altered by the varying times taken 
by the pen in returning to rest after long or short 
deflections, the pen once more moves forward at a 
steady rate until its progress is stopped by the 
observer again tapping the key at the end of the next 
temperature interval. The series of points thus marked 
on the chart gives the desired curve, which shows the 
varying times taken by the specimen to heat cr cool 
through the successive equal temperature intervals. 
Curves are obtained on an open scale, and the rate of 
travel of the pen is usually 3 mm. per second. A two- 
speed arrangement is, however, provided to reduce 
the speed of the pen to one-quarter of that value when 
the pen has reached the middle of the drum, this being 
necessary on account of the fact that long arrests in 











FIG. 11—PLAN VIEW 


OF MACHINE MOTION RECORDER 








FIG. 12—ROBERTSON’S STROBOSCOPIC VIBRATOR 


Chelmsford. The apparatus consists of an electro- 
magnet placed between two vertical vibrating bars 
with shutters attached to the upper extremities. 
Current is fed into the electro-magnet through 
platinum contacts on the left, one contact being 
attached to the left-hand limb and the other to an 
adjustable screw, so that when the limbs are attracted 
by the magnet the circuit is broken and re-established 
again when the magnet is de-energised, with the 
result that the bars are set into vibration very much 
in the same way as the armature of an electric bell. 
Bars of various types and having various frequencies 
can readily be clamped to the base. Moreover, the 
bars can be adjusted to within one part in 1000 of 
| their normal frequency, and can, it is said, be relied 
upon to maintain this frequency as long as the stan- 
dard amplitude is adhered to. It will be perceived 
from the illustration Fig. 12 that in the front shutters 
or wings attached to the upper extremities of the bars 
there are two slits, which admit light to a revolving 
dise at definite points in each cycle. One of these 
slits is for *‘ edge’ vision, giving a glimpse frequency 
equal to that of the bars, and the other for “ slit” 
vision, giving twice that frequency. In the case of 
“edge ”’ vision the light path is normally closed, but 
it is opened when the bar displacement attains a pre- 
determined value in one direction. For “ slit” vision 
the slits in the two wings are exactly opposite to one 
another when the bars are at rest, but the path is 
closed when the displacement cf each bar is half the 
slit width. It will be seen, therefore, that in the case of 
“edge” vision the shutters are opened at each extremity 
of the positive displacement of the bars, whilst with 
‘slit’ vision the light path is opened each.time the 
bars pass their position of equilibrium. Consequently 
with “‘ edge” vision the frequency of the glimpses is 
the same as that of the bars, whereas with “ slit” 
vision it is twice that value. Either frequency can be 
employed, but that obtained with “slit ’’ vision is 
generally preferable, for owing to the sharp cut-off it 
gives better images. The vibrating shutters may be 
held close to the eye so as to permit cf an image 
marked on some part of a revelving machine to be 
seen intermittently. For constant speed work this 
method of using the apparatus is satisfactory, but for 
a “running down ”’ test it is far better to project the 
light from an are lamp on to @ stroboscopic disc, for 
the changes of speed can then be observed from any 
point and followed by any number of persons simul- 
| taneously. The disc resembles that shown in Fig. 1, 
| and the patterns can be seen at the critical or primary 
speed. The motion of the spots during the time the 
| glimpse last causes a certain amount of drawing out 
| and loss of distinctiveness of the images, but that can 


Briefly, the action of the instrument is based upon; the heating or cooling may occur, and during those | be reduced as much as desired, at the expense of bright - 
the fact that when a length of wire surrounded by air | times the pen, travelling at the normal rate, would be ness, by cutting down the duration cf the light flash). 


is heated by the passage of an electric current of 
constant strength the wire attains a steady tempera- 
ture in a second or two. Heat is taken away from the 
wire by the motion of the air at the same rate as that at 
which the heat is generated by the electric current, 


and the higher the velocity of the air the smaller is the | 


temperature rise of the wire. Inthe instrument under 


carried a greater distance than that corresponding to 
the width of thé drum. The instrument is provided 
with two vertical spindles, each carrying small discs, 
which are revolved in opposite directions at constant 
speeds, the speed of one disc being more than ten times 
that of the other. Running on guides between these 
two discs is a light wooden bar which carries the pen. 


consideration this principle is utilised to determine the | Normally the bar is held firmly by a spring against 


rate at which the air is passing, by taking advantage 


the slowly moving disc, and the pen consequently 


| Of course, if the speed of the revolving dise is a littlo 
tee the synchronous value the figures on the disc 
appear to move slowly forward with a velocity equal 
|to the excess in speed above synchronism, Con- 
| versely, if the speed cf the revolving disc is a trifle 
| low the images will appear to move slowly backwards. 
When the disc is running at twice the primary or 
critical speed the motion during the glimpse period is 
obviously twice that of the pitch at synchroncus speed, 


’ 


of the fact that changes in the temperature of a wire | travels outwards over the surface of the drum at the | and at the second glimpse each image is exactly at 


give rise to changes in the electrical resistance. Four | rate of 3mm. per second. 


When, however, the 


the place formally occupied by the second one ahead. 


thin wires, each of the same resistance, are arranged | tapping key is pressed a circuit is closed and a powerful | The images consequently appear to remain at rest, but 
to form the arms of a Wheatstone bridge, and a con- | electro-magnet is excited, and this magnet overcomes | the definition is not so good as that at the primary 
stant current is maintained in the bridge circuit. A | the tension of the spring and presses the bar against | speed, because the movement of the dise during the 


sensitive galvanometer or voltmeter is connected in | the quickly moving disc, thereby causing it to travel | period of vision is twice as great. 


the usual way; but, unlike the arms of an ordinary 
Wheatstone bridge, two of the resistance arms are 
enclosed in order to shield them from the effect of 
moving air, whilst the remaining two are fully exposed 
to the air. 
alters its electrical resistance to a marked extent with 
a change of temperature it is possible to construct a 


bridge which will be thrown out of electrical balance | 


when the wires are exposed to a current of air, and the 
greater the velocity of the air blowing upon the 
apparatus the greater will be the change in resistance 
of the exposed wires and the consequent deflection of 
the galvanometer. The effects of water vapour in the 
air upon the indications of the instrument have been 
found to be negligible, and it is said that the precision 
attainable, under ordinary conditions, is higher than 
that secured with other instruments. Furthermore, all 
the parts are enclosed in a small box. which can be 
carried from place to place with ease. The instrument 
gives readings directly in miles hour and all 
variations in the velocity can be followed. 

One of Dr. W. Rosex.hain’s inverse rate recalescence 
curve tracers was also shown on this firm’s stand. 
The recorder is designed to allow of the semi-auto- 
matic plotting of “‘imverse rate” heating and cooling 
curves, the quantity plotted being the time taken by a 
specimen to heat or cool through successive equal 
temperature intervals, and the use of the instrument 
eliminates the laborious plotting by hand of the time 
intervals obtained by the use of an ordinary chrono- 
graph. The recorder, which is shown in Fig. 13, con- 
sists of a revolving drum carrying a chart, over which 
the recorder pin is made to move at a definite rate, 


and the apparatus is arranged so that when the | 


observer taps a key at the end of each time interval 
the pen is caused to make a mark on the chart, 
thereby indicating its position. 


By using wires made of a material that | 





Immediately after | 
the mark has been made the pen returns to zero, while | 


in the reverse direction at high speed and thus return 
to the zero position. In order to give the period of 
rest already mentioned, an t is .intro- 
duced for keeping the electro-magnet active for a 


definite period before the arm is allowed to start on | 
| over which the magnified slip is low enough to enable 


its return journey. The two-speed arrangement is 


secured by mounting a second driving disc of rela- | 
| tively small diameter on the same spindle that carries 


the other disc. The wooden bar is shaped so that for 
a distance of equal to half the width of the drum it 
bears against the large disc, but after that the bearing 
is upon the small disc and the speed of travel is 
diminished. 

The Robertson stroboscopic vibrator for measuring | 
speed by throwing an intermittent light on to a disc 


Similarly, the 


i appear to stand stationary at three, four, five, 
&c., times the primary speed, the upper limit of the 
multiple speed which can be observed being set by the 
inereased drawing out of the images and by the 
difficulty of finding them, owing to the small range 


them to be visible. Multiples of the primary speed 
cannot be distinguished from one another from the 
appearance of the disc. Unless the speed is known 
approximately, the multiples of the primary speed 
must be counted as the speed is raised or as the 
machine is shut down, Images on the disc also appear 
stationary when the speed is a sub-multiple of the 
primary speed. Thus at half primary speed the 
images move only half a pitch during the glimpse 


the drum of the recorder is simultaneously advanced '—see Fgi. 12—was shown by Crompton and Co., of | period. The pattern is thus seen in the same position 
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at every other glimpse, the images observed at the 
even glimpses being midway between those seen at 
the odd ones. The two sets of images are super- 
imposed, and the number of marks seen is twice the 
actual number. Except where they overlap the images 
are fainter than at the primary speed, for each is 
formed by an impression received at every second 
glimpse. In the same way patterns with three, four, 
five, &c., times as many marks as these are real ones 
are seen when the speed is one-third, one-fourth, one- 
fifth, &c., of the primary speed, each image being 
formed by impressions received every third, fourth, 
fifth, &e., glimpse, and the limit of multiplication is 
reached when the pattern becomes too fine to be 
visible—i.e., when the interval between successive 
impressions is too great for persistence of vision or 
when the pattern is hidden by the overlapping of 
marks of unsuitable shape. 

The apparatus is claimed to be very useful for view- 
ing moving gear wheels, aeroplane propellers, &c. 
When dealing with a single speed which is a sub- 
multiple of the glimpse frequency it is only necessary 
to put the correet number of equa!ly spaced chalk 
marks round some flange or pulley on the revolving 
shaft. But when a series of speeds is required, 
several rings of images are necessary. Glimpse 
frequencies cf 6000 and 12,000 per minute have been 
chosen for the vibrator, because these numbers have 
a large number of factors, are divisible by all the 
integers up to 6, and are multiples of the standard 
alternating-current frequencies of 25, 40, and 50 per 
second. For low speeds a pair of bars having a 
natural frequency of half that value and giving 3000 
and 6000 glimpses per minute offer a certain amount 
of advantage, especially as such bars demand a com- 
paratively small amount of power to keep them in 
motion, 

There were, of course, many other exhibits. There 
were, for example, many kinds of electrical instru- 
ments, such as potentiometers, galvanometers, Wheat- 
stone bridges, mains testing sets, millivoltmeters, 
ammeters and voltmeters, dynamometers, Kelvin 
balances, and so forth, the electrical instrument 
makers represented including, in addition to those 
already mentioned, the Western Electrical Instru- 
ment Company, the Foster Instrument Company, 
Elliott Brothers (London), Limited, and Siemens 
Brothers and Co., Limited. The Lea Recorder Com- 
pany exhibited a Lea indicating, recording, and inte- 
grating water recorder working on the well-known 
V notch principle. X-ray equipments were shown by 
the Cox-Cavendish Electrical Company, Watson 
Brothers, Limited, and Cuthbert Andrews. Many 
samples of insulated wire coils and a coi] winding 
machine, claimed to offer marked advantages over 
other coil winders, were exhibited by the Igranic 
Electric Company. Creed and Co., Limited, exhi- 
hited a high-speed apparatus for the reception of 
Wheatstone signals in punched form. The incoming 
line currents actuate the armature of an electro- 
magnet and the armature moves the controlling valves 
of a small pneumatic engine, which in turn actuates 
the punching and correcting mechanism, moving in 
sympathy with the electro-magnet armature, thus 
accurately reproducing in punched form the impulses 
sent over the line. The working speed is 200 words 
per minute. There was also a Creed printer for trans- 
lating the punched strip received on the Creed 
receiving perforator into Roman characters, The 
slip is passed, letter by letter, in front of a set of needles 
or selectors, which take advantage of the different 
combinations of punched holes in the slip and set up 
corresponding combinations of valves in a pneumatic 
valve chest, each selected valve operating a piston 
connected to a particular type bar, and printing the 
letter on the tape. 

An instrument known as the ‘* Talyden,’’ designed 
primarily to measure the diameters of depressions 
made when testing the hardness of metals by the 
Brinell method, was shown by Taylor, Taylor and 
Hobson, Limited. The instrument consists of a micro- 
scope with a graticule incorporated in the optical 
system, and the magnification is sixteen diameters. 
The instrument can also be used to examine accurately 
made formed cutting tools. When examining a tool 
of this sort a transparent squared graticule is inserted 
in the microscope, and it can readily be seen whether 
the various points fall within the correct squares. 

Condensers of various types for wireless telegraphy 
and telephony magnetos, and for power factor correc- 
tion were shown by the Dubilier Condenser Company, 
Limited. Gambrell Brothers, Limited, exhibited 
resistance boxes and bridges, volt boxes, standard 
cells, &e. The Concordia Electric Wire Company's 
stand contained a representative collection of silk, 
cotton, enamel, and asbestos-covered copper and high- 
resistance wires used in the manufacture of measuring 
instruments, telephones, motor car lighting sets, 
magnetos, &c. Nickel-chrome wires and ribbons for 
heating and cooking elements were also on view. The 
Zenith Manufacturing Company’s exhibits included a 
complete range of regulating resistances of various 
types, and magnetic rectifiers suitable for rectifying 
either one or both halves of a complete alternating- 
current wave. W. H. Sulivan exhibited a high-fre- 


quency alternating-current measuring set for capacity 
and other determinations, also cable telegraph testing 
and signalling apparatus, and apparatus for the 
reception of wireless telegraph and telephone signals. 








was that of the Edison Swan Electric Company, 
Limited. ‘* Pointolite’’ lamps of various candle- 
powers were shown, as well as rectifiers for use in 
conjunction with the lamps when worked on alter- 
nating-current cireuits. One of the lamps shown was 
rated at 4000 candle-power. Ancther firm which 
exhibited rectifiers was the Hewittic Electric Com- 
pany, Limited. These were mereury vapour lamps 
suitable for battery charging or for use in conjunction 
with arc lamps. Ultra-violet light equipments for the 
treatment of skin diseases, wounds, &c.:, were also 
on view. Theodolites of various types and other 
instruments for the use of architects, builders, engi- 
neers, &c., were exhibited by E.R. Watts and Sons, 
Limited, chemical balances by L. Oecerting, Limited, 
microscopes by R. and J. Beck, Limited, and slide 
rules by J. St. V. Pletts. 








Water Supply in 1920. 


Works in Hand and Contemplated. 


GENERALLY speaking, but little constructional 
work in connection with water supply was carried 
out during the year. The fact of the matter is that 
it is almost impossible at the present time to obtain 
sanctions for loans for anything but housing, and even 
for that purpose it is not always easy to get permission 
to borrow. Reference is made in what follows to 
certain works which have recently been brought to 
conclusion or are in progress, but in sum total the 
work done in the past twelve months is but a small 
fraction of that which is crying out to be undertaken. 
Though, however, the actual construction has not 
proceeded to any great extent, a good deal of pre- 
liminary work has been done and many new schemes 
have been taken in hand. Mention may be made of 
the following works, which are either in course of 
development or in contemplation: The Derwent 
Valley Water Board is proposing to build an addi- 
tional reservoir, which is, we gather, to be three miles 
long and which will submerge a large portion of the 
village of Ashopton. Work on the dam has not, how- 
ever, been started as yet. The Stirling Waterworks 
Commissioners are proposing to construct a new 
reservoir which will ensure an additional daily supply 
of 600,000 gals., the cost being about £166,000. e 
Liverpool Corporation is proposing to lay, as soon as 
possible, a third pipe line and ultimately a fourth 
line from the Vyrnwy reservoir to the city, the total 
cost being some 4} millions sterling. Manchester 
took no steps during the year in connection with 
its Hawes Water scheme, but the preparatory work 
for the laying of the fourth pipe line from Thirl- 
mere is well in hand. A beginning is shortly to 
be made on the operations necessary to complete 
the service reservoirs at Heaton Park, the construc- 
tion of which was stopped by the Government in order 
to restrict expenditure during the war. Certain works 
to increase the impounding reservoir capacity in the 
Longdendale are also about to be put in hand. Two 
schemes for procuring an additional water supply were 
during the year put before the Chelmsford Corporation 
by the Borough Engineer and the Consulting Medical 
Officer of Health for the County. The first necessi- 
tated the boring of a deep well in the chalk in the 
north of the county, while in the case of the other the 
water was to be obtained from the river Chelmer, at 
the boundary of the borough. The well would cer- 
tainly have to be twelve and probably twenty miles 
from the town, but the water would be very pure, 
though hard, whereas the river water would have 
to be filtered. Perth, like a number of other places, 
is going into the question of mechanical filtration, and 
called in Sir A. C. Houston to advise on the matter. 
The question of the setting up of Regional Water 
Boards in Wales for the control, allocation and 
utilisation of all supplies, storage reservoirs, and 
trunk mains, the carrying out of afforestation 
schemes and the supplying of water in bulk to existing 
water authorities, was discussed in June at a confer- 
ence of local authorities and others concerned. 
Aberdeen has decided to construct @ new reservoir 
at an estimated cost of nearly £168,500. Abertillery 
is constructing a dam which is to impound 400,000,000 
gals. of water, the top water level of which will be at 
an elevation of 1790ft. above Ordnance Datum. It 
will, it is said, be the highest reservoir in the kingdom. 
Keighley has applied for sanction to borrow £342,000 
for waterworks extensions. Eastbourne is pro- 
posing to purchase the local waterworks undertaking 
at a price of just over £408,000. Some interesting 
work is in progress or contemplated in South Africa. 
For example, Capetown ic engaged on the Steenbras 
scheme, which is tc cost over £100,000 and which has 
been delayed because of difficulty in obtaining 
materials. Durban is contemplating the expenditure 
of half a million on waterworks. Pietermaritzburg is 
proposing to construct a large reservoir, and Bulae- 
wayo is laying out some £250,000 on various works, 
including those to provide additional water supply. 


The Metropolitan Water Board. 


During the year the formation of the embankment 
of the Littleton reservoir was well advanced along 
the northern side, and the excavation of the trench 


and western sides. The outlet shafts were completed 
to about ground level, and the tunnel between the 
shafts is about half finished. It may be recalled 
that the area of water surface of the reservoir will be 
approximately 700 acres, and that its capacity will 
be about 6500 million gallons. The whole of the 
water will be pumped into the reservoir from the 
Thames, the pumping plant having a maximum lifting 
capacity of 300 million gallons per day, and the 
reservoir, like those already constructed in the 
Thames Valley, will be formed of an earthen embank 
ment with a puddle core tied into the surface of the 
London clay. The intake, which is to be near Penton 
Hook, will be controlled by roller sluices, and three 
Venturi meters, each having a throat 4ft. 10in. in 
diameter and a maximum capacity of 100 million 
gallons per day, will be installed at the commence 
ment of the intake channel. The outlet from the 
reservoir will also be controlled by six roller sluices, 
having openings 5ft. wide by 6ft. deep, designed to 
deliver into a draw-off tower constructed within the 
reservoir. In the Board’s Kent district, additional 
service reservoir capacity is being provided at Wester 
ham Hill, Betsom’s Hill, Shooter’s Hill, Eltham, 
Farnborough, Bromley and Bickley. The reservoirs 
at Westerham Hill, Betsom’s Hill and Shooter's Hill 
were completed during the year. They are all of 
similar design, having concrete floors and side walls 
lined with asphalt, brick arehed cross walls and 
reinforced conerete beam and slab roofs. At Shooter's 
Hill, where the reservoir is in clay, a reinforeed tongue, 
about 3ft. wide and 10ft. deep, was constructed below 
the foundation of the main walls to prevent the 
tendency to slide forward before support can be 
afforded by the floor. A pumping plant, consisting 
of three units of electrically driven centrifugal 
pumps, which is being installed in a new building 
near Well Hall-road, will replace an existing obsolete 
plant supplying an existing water tower on Shooter's 
Hill, and will lift water from a reservoir at Woolwich 
Common to the new reservoir. The Eltham and 
Farnborough reservoirs are nearing completion, the 
contract for the reservoir at Bromley will be com- 
meneed during thie month, while the reservoir at 
Bickley will be cormmenced early in the present year, 
and will be of similar construction to thet at Eltham. 
In the Board’s Northern District a service reservoir 
is to be constructed at Bourne Hill. During the year 
& duplicate well at West Wickham was completed, 
and the sinking of a new well at Eynsford, in the Kent 
district, which will be lined with cast iron segments 
tied into the chalk and be unlined after the sound 
chalk is reached, was commenced. At West Wickham 
the installation of an additional pumping plant is in 
hand. The laying of several large mains to improve 
the supply to various areas is in progress. An early 
commencement will be made with the laying of a 
48in. diameter main from Walton to Brixton and 
Honor Oak Reservoir, with branches to strengthen 
the supply to various areas in the Board’s Southern 
and Kent districts. Filters and a pumping plant, 
consisting of a vertical triple-expansion engine 
actuating ram pumps with a centnfugal stand-by, 
will be installed at Walton to deal with this augmenta 

tion of the supply to the Board’s area south of the 
Thames. 


The Board's New Bill in Parliament. 


A Bill to obtain powers for the construction of 
works necessary for dealing with the supply from the 
Littleton reservoir is to be promoted by the Board 
in the coming session. The works will include service 
reservoirs of large capacity on the northern side of 
London, with trunk mains to strengthen the supply 
to the central and outlying northern portions of the 
Board’s area. The additional supply thus obtained 
will enable the Lee Valley supply, which is at present 
largely used to strengthen the supply in the central 
and western area of the Board’s Northern District, 
to be used in its natural zone on the eastern limits of 
the district, and will also permit of the closing down 
of the filters and pumping plants at New River Head 
The main works for the utilisation of the additiona 
supply to be derived through the Littleton reservoir 
will consist of a large installation of filter beds and 
pumping plant at Kempton Park, a duplicate line 
of 48in. main to be laid in instalments as required 
from Kempton Park, west and north of London to 
Fortis Green, service reservoirs at Fortis Green and 
at another suitable site north of Hampstead and 
large diameter mains from Cricklewood to the Marble 
Arch, Clerkenwell and Holloway. There are also to 
be a pumping station at Fortis Green, with mains to 
Southgate and Hornsey-lane, and an additional 
pumping plant at Lee Bridge, with a main to Wood- 
ford, where it is proposed to construct an addi- 
tional service reservoir. Parliamentary powers have 
already been obtained for the filters and pumping 
station at Kempton Park and the mains from Kemp- 
ton Park to Cricklewood. 


Southampton’s New Supply. 


The Corporation of Southampton during the year 
added to its supply a daily quantity of 4 million gallons 
of water from its Otterbourne pumping station. The 
addition makes up the total volume available from 
that source to 8 million gallons a day. The water is 
derived from wells and headings in the Upper Chalk 








A stand which attracted a good deal of attention 





and refilling with clay is in progress along the eastern 
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near its outcrop in the valley of the Itchen, about 
eight miles from Southampton, Itis of extreme purity 
and will require no treatment saving that of softening. 
The new supply was discovered and brought into use 
by the Corporation's own Waterworks. Engineer and 
Manager, Mr. BE. C. Redda, who is eertainly to. be 
congratulated on his achievement, for he has not only 
provicled the additional water, but has managed; to 
do so at the small cost of, we understand, about 
£17,000. Tt is believed that the present supply from 
Otterbourne can readily be increased. 

The Corporation, it may be mentioned, is, pro 
meting a Bill in the ensuing session of Parliament 
for the acquisition of, the South Hants Water Com- 
pany’s undertaking. The company supplies portions 
of the Borough, which were added thereto by the 
Acts of 1895 and 1920, in addition to an outside area 
of some 200 square miles, including the borough of 
Romsey and the Urban District of Eastleigh, the total 
population supplied by it being about 120,000.. Large 
extensions to the Corporation's pumping plant are in 
contemplation, with, the purpose not only of achieving 
economies in the administration of the combined 
undertaking, but also of meeting an extraordinary 
growth in the trade supply, A covered service reser- 
voir of a capacity of 7 million gallons is also nearing 
completion. 


The Hodder Scheme of the Fylde Water Board. 


A commencement of the preliminary work, in 
connection with the Fylde Water Board’s. Hodder 
scheme was made during the year, The undertaking, 
which was sanctioned by the Fylde, Water, Board 
Act, 1912, but the constructional work in connection 
with which was not begun earlier on account of the 
war, comprises the impounding of the head waters 
of the river Hodder—a tributary of the Ribble-——by 
throwing embankments. across the Hodder valley 
above Slaidburn, a small village in the West Riding 
of Yorkshire, and forming reservoirs to contain some 
3000 million gallons, and two service reservoirs. at 
Westby Mills. near Kirkham. The greater part of 
the land required has already been acquired. The 
Board has constructed sidings and store- yards adjoin- 
ing the Midland Railway Company’s main line at 
Long Preston, and taken over the road from Long 
Preston to Tosside from the Settle and Bowland 
Rural Distriet Councils for the purpose of heavy 
haulage. This road, covering a length of practically 
five miles, will almost have to be reconstructed 
throughout. A light railway from Toaside to the site of 
the dam is in course of construction. A village to 
accommodate the necessary workpeople is to be 
erected, and orders for plant for the generation of 
electricity to provide lighting and drive .machinery 
have already been placed. The progress of the works 
generally was not as rapid during the year as had been 
anticipated owing to the unsettled conditions pre- 
vailing all over the country, but when the winter is 
over it is hoped conditions will be such as to allow the 
scheme to be pushed forward rapidly. 


Devel + in S el P| 


- 

Glasgow is about to raise the level of Loch Katrine 
so as to give that lake a greater capacity, and hence 
to have a greater volume of water from which to 
obtain supplies for the city. For the time being, the 
only work actually accomplished is the simple and 
temporary measure of raising the level by bolting 
down a log on the cill of the overflow weir. By 
that means an additional depth of lft. beyond that 
provided for by Statute has been impounded. It 
represents, we understand, twelve additional days’ 
supply of water. No further raising is possible until 
the level of a road which runs along the north side 
of the loch has been altered. At present the road is, 
in certain places, at such a low level that the taking 
of the water any higher would endanger its stability. 
Alterations in level to a number of piers and various 
works of that sort have also to be carried out before 
the level of the loch is made any higher, and they will 
naturally take some time. Meanwhile, however, it 
has been decided not to proceed with the works on 
the river Turk—which are in future to be-called the 
Glenfinlas works—until the level of Loch Katrine 
has been raised. Confirmation has been got of a 
Provisional Order extending the time for the acquisi- 
tion of lands for the purpose of those works. 

A Provisional Order is being promoted for the 
amalgamation of the undertakings of the East and 
Central Districts of Stirlingshire and the Falkirk and 
Larbert Water Trust. For the purposes of augment- 
ing the supplies of those districts, it is proposed to 
raise the level of Loch Coulter so as to provide storage 
for water derived from the existing gathering grounds 
and from further extensions of them. The natural 
drainage area of Loch Coulter being small, the sugges- 
tion is to convey to it, by means of catch waters and 
syphons, waters from other gathering grounds. Com- 
pensation water will be provided by means of a reser- 
voir on the Earl’s Burn. The works, which are of 
considerable magnitude, will cost, it is estimated, 
somewhere about £300,000. 





The Gilboa Dam and the Shandaken Tunnel. 


Good progress was made during the year with the 
work in connection with the Schoharie seheme for 
increasing the supply of water to New York from the 
Catskill Mountains. The first portion of thé huge 





undertaking-that knewn as ‘the Esopus section-—- 
was completed some little time ago, By it a volume 
of 250,000,000 United States gallons per day were 
added to the then existing supply, the aqueduct 
bringing it to the metropolis being 120 miles in 
length and being capable of conveying in the ordinary 
way 500,000,000 gallons, and, as a matter of urgency, 
as much as 600,000,000 in the twenty-four hours. 
The Schoharie project will, when it is completed, 
provide an additional 250,000,000— making up the 
total to 500,000,000 gallons per day-—and the distance 
the water will have to travel before it reaches the 
Silver Lake reservoir in the borough of Richmond 
will be no less than 156 miles. The outstanding 
features of the works which are now in progress are 
the Gilboa dam, which will impound the waters of 
the Schoharie Creek and its tributaries, thus forming 
a reservoir with a capacity of 22,000,000,000 United 
States gallons, and the tunnel under the Shandaken 
Mountain range, through which the water will gravi 
tate to the-Esepus Creek, The dam is to consist of 
an overfall masonry seétion, 1324ft. in length, with a 
maximum height of 160ft. and a maximum width of 
165ft., and of an earth embankment, 1000ft. long, 
stiffened by a concrete core wall. The embankment 
will have a maximum height of 100ft. and a width 
at the base of fully 400ft. A peculiarity of the masonry 
part of the dam is that the down-stream face is to be 
formed in a series of steps, having treads and rises 
of 10ft. and 20ft. It will be the only dam in the 
Catskill system designed for the discharge of water 
over the crest, and the stepped formation is provided 
80 as to break up the water and to avoid the damage 
which might be expected to result from the impact 
of large volumes of water falling unchecked through 
a height of some 160ft. The Shandaken tunnel, which 
will be about 18 miles in length, will be of horse-shoe 
cross section, 11ft. 6in. high and 10ft. 3in. wide. It 
will be driven in rock throughout its entire length, 
and for its construction eight circular vertical shafts, 
14ft. in diameter and having a combined depth of 
3262ft., had to be sunk. The deepest, shaft is no less 
than 647ft. deep, while even the shallowest, which is 
the intake shaft, has a depth of 174ft. The minimum 
distance between any of the shafts is 1.3 miles, and 
the longest interval 2.7 miles. Drilling operations 
are proceeding from the bases of the shafts in both 
directions. It is anticipated that both tunnel and 
dam will be completed and realy for active service 
in 1924. 


Rapid Filtration of Stored Watzr. 


During the year Sir A. C. Houston, in one, of his 
valuable series of reports to the Metropolitan. Water 
Board, published the results of some interesting experi- 
ments which he has carried out in connection with 
the rapid filtration of stored water in mechanical 
filters. The experiments were divided into two 
divisions, first, those in the laboratory with small 
filtering apparatus, and, secondly, those under more 
or less working conditions with commercial mecha- 
nical filters. The conclusions arrived at were prac- 
tically the same in both cases, and perhaps the most 
impertant was that if rapid filters are used, then the 
filtered water must be sterilised. Apparently as 
high a percentage reduction in the numbers of bacteria 
as 95.8 was observed, but no higher percentage 
reduction than 80 could, says Sir Alexander, be 
counted upon. The cost of the chemicals necessary 
to effect complete sterilisation is not, however, high, 
varying, according to the report, from Is. ld. to 
2s. 3d. per million gallons treated. Apart from the 
destruction of bacteria, it was proved that ‘‘ extremely 
rapid filtration, even without a coagulant, removes 
nearly all the grosser impurities and a fair proportion 
of the minutest forms of life.’’. The results as regards 
ammoniacal nitrogen, albuminoid nitrogen, and 
oxygen absorbed were not entirely satisfactory, but 
they might, it is suggested, be condoned if an efficient 
sterilisation process were adopted. The colour of the 
rapidly filtered water would excite little or no com- 
ment during about nine months: of the year, but 
might be open to criticism during the remaining three 
months. The rapidly filtered water would contain 
some suspended matter; not enough, perhaps, to 
merit serious objection, but sufficient to compare 
unfavourably with a slow sand-filtered water. On 
the other hand, the algal and other growths, commonly 
known as plankton, would be so largely removed that 
the post filtration development of growths in pipes would 
seem to beimprobable. As regards cost, Sir Alexander 
has come to the conclusion that a sterilisation and 
rapid filtration process would be considerably cheaper 
than slow sand filtration, and, further, that a com- 
bination of the two methods—new and old—or, in 
other words, rapid ‘filtration in mechanical filters, 
followed by filtration through sand, presents many 
advantages. It is stipulated that there would have 
to be some modifieations of the older method to make 
the combination satisfactory from all points of view, 
among them being increasirig the rate of filtration 
through the sand beds. Such increase would, of 
course, ‘be possible because the rapid filters would 
remove much of the matters which would otherwise 
clog the pores in the sand: 


Rapid Filtration Plant at Birmingham. 


Among the latest cities to adopt rapid filtration 
is Birmingham, which has installed a plant at Whit- 





acre to treat three million gallons of water per day 
The water is pumped from the river Blythe, and is, 
after treatment, used as an emergency supply to 
supplement that obtained from Wales, deep well- 
and the river Bourne. As a fact, the river Blyth: 
was actually in use for supplying watey to Hirminghan, 
until the Welsh water became available. Heavy 
increase in consumption has necessitated its again 
being resorted to, The water is not, however, suffi 
ciently pure or clear to be used for domestic purposes 
without being treated, and the treatment through 
which it passes is comprehensive. It is first of all 
dosed with sulphate of alumina, and then passed 
through a sedimentation tank which has a working 
eontent of 450,000 gals, and. which allows of three 
and a-half hours’ contact for the subsidence of the 
grosser impurities. Two baffles, one rising from the 
bottom of the tank and the other deseending from the 
top, both being taken beyond the centre line, prevent 
the direct flow of the water and facilitate the pre 
cipitation. On emerging from the tank the partialls 
clarified water is passed through eight rapid filter 
units having a total filtering area of 2016 square feet, 
and a filtering speed of 62 gals. per square foot per 
hour. When the plant was first put to work, the 
effluent from these filters was treated with chloride ot 
lime solution, but recently chlorine has been em 
ployed, the gas being administered by Paterson 
Chloronome apparatus. 


Bombay Water Supply. 


It was decided during the year to complete the 
Tansa Dam and to increase the carrying capacity of 
the aqueduct so as to utilise the whole of the water 
available. Tho first instalment of the Tansa project, 
which was completed in 1892, brought into Bombay 
about 174 million gallons per diem, The gravitation 
aqueduct consisted of a cut-and-cover and tunnel 
masonry conduit, the low-lying country having a 
48in. cast iron pipe capable of carrying about half 
that of the masonry portion. In 1913 a@ raising of 
the Tansa Dam was effected, and a steel main 50in, 
in diameter was laid across the low-lying country, 
making the whole aqueduct capable of carrying about 
45 million gallons. Owing to abnormally rapid 
increase in the population of the city, it has now been 
decided to raise the Tansa Dam to its full height, 
which will enable storage to be provided which will 
ensure a supply of 90 million gallons a day. The 
problem of conveying that volume of water to Bombay 
is a very difficult one. Owing to bad condition cf 
the masonry part of the existing aqueduct and its 
liability to failure, it has eventually been decided to 
abandon the existing aqueduct ana to lay two steel 
pipes, each 72in. in diameter, on a new route which 

as been carefully surveyed. This double line of 
steel pipes will extend from Tansa for a length of 
224 miles. The remainder of the length into Bombay, 
37 miles, will be composed of two 57in. steel pipes 
or reinforced concrete tubes, together with two 
lines, each of 50in. and 48in. diameter, composed of 
pipes recovered from the existing aqueduct, which 
is to be abandoned. This composite aqueduct will 
deliver into the Malabar Hill Service Reservoi: 
50 million gallons a day, to the Bhandawada Servic« 
Reservoir 30 millions, while 10 millions will be dis 
charged into the city direct from the mains. The 
sizes of the mains were determined by a special], 
appointed committee of experts consisting of Pro 
fessor Unwin, Mr. St. George Moore, Messrs. John 
Taylor and Spns, and Mr. Trivess Smith, the Bombay 
Hydraulic E*igineer. The whole of the water is to 
be filtered at Tansa. 








HEAVY TANK ENGINES FOR THE 
METROPOLITAN RAILWAY. 


Owrc to a slip of the pen we stated in our last ise 
that the five tank engines which were added last year to 
the stock of the Metropolitan Railway had been made by 
Dick, Kerr and Co., Limited. As a matter of fact, they 
were built by Kerr, Stuart and Co., Limited, of Broad 
Street-place, London, and Stoke-on-Trent, to whom we 
tender our apologies for the mistake. 


ee 
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A FLOATING EXHIBITION. 


Wat might be described as a floating exhibition i+ 
being organised at The Hague. It is intended not only 
for Dutch traders, but for all European merchants and 
business men who care to take part in the venture. Last 
September a ‘‘ Syndicate for Industrial Fairs by Steamers "’ 
was founded, and the steamer Macedonia, of 6100 tons, 
was chartered as an exhibition ship, Her four decks have 
been arranged in such a way as to allow for the display 
of all kinds of goods, the total space available for exhibits 
being 5000 cubic metres. A complete commercial organisa 
tion will sail on the Macedonia, including departments for 
accounts, sales, correspondence, credit, banking, a commer 
cial inquiry bureau, Kc. All these facilities are at the dis- 
posal of subscribers, who will be charged a fee for exbibi 
tion space, while a commission of 10 per cent. will be claimed 
by the Syndicate on all business done during the voyage. 
Two directors of the Syndicate will sail on the Macedonia 
in order to control the enterprise, and two competent 
business men will precede the exhibition ship to ‘herald her 
arrival and to make all necessary arrangements ™m every 
port of call. Itis proposed first of all to follow the Eastorn 
coasts of North and South America. A sum of tem million 
florins will, it ie said, be necessary if the exhibition is to 
be carried out, on the scale at present planned. 
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Largest Hydro-electric Station in Deninark 
Anti-dazzle Motor Lights Optophone and 

Engineering Union Secretaryship 
New Panama. Canal Advocated 


- Gas 


Tae hydro-clectric power station at Tange, in 
Central Jutland, was officially opened on the 8th inst. 
he new station, which is the largest one of its kind 
un Donmark, bas six turbines, which drive three 
yonorators and can dovelop 6000 horse-power at 
10,000 volta. The fall is 9.5m. The power station 
was built by Hampman. Kierulff and Saxild. The 
Swiss firm of Brown, Boveri supplied the electrical 
distribution plant, the turbines were made by a 
swo lish firm, while the electric generators were manu- 
jactured by a Danish company, A/S Titan. High- 
‘onsion lines lead direct to Aarhus, where a large new 
transformer station has been built. Similar lines 
connect Skive with the power station. The trans- 
inission pressure is 50,000 volta, 

. > . 

Taw iseue of the of the Industrial Court 
which had the demands of deck workers under review 
brought out some interesting facts. The majority 
report recommended a minimum of 16s. per day for 
a 44-hour week, the introduction of the i ion 
systom, the recognition of the principle of mainten- 
anc’ Of unemployed casual labour, and weekly pay- 
mont Of wages. There were dissentients to these 
pro osals, and it was pointed out by Sir Joseph Bre od- 
bank and Sir Fredorick Scrutton in a minority report 
that if & minimum wage of 16s. per day were granted, 
it would lead to a demand for a corresponding rate 
1 inerease by the higher grades of labour. Thei: 

timate of the cost of the increase recommended 
nu the majority report is £15,000,000 a yoar. 
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In the eleventh issue of the railway statistics, 
) tblished by the Ministry of Transport, the disastrous 
offset of the coal strike on railway earnings are re- 
veiled Coal and coke ton-miles show a decrease 
of 69 por cent., other minerals 19 per cent., and general 
morchandise 8 per cent. The large reduction in 
hoavy traffic adversely affected the average wagon 
load, which fell from 5.44 tons to 4.52 tons. Average 
train loads also doclined from 135.45 tons to 113.48 
tons. The financial result of the strike on railway 
revenues was, of course, deplorable. 
. 


. . 


It is understood that a private conference was 
hold on January 7th between Senator Harding, the 
’cesident-elect of the United States, and Mr. Butler, 
the chairman of the Naval Committee of the House 
of Representatives, on tho subject of the proposed 
limitation of naval armaments. Reports indicate 
that there is no intention on the part of the Govern- 
moat of the United States to abandon the ambitions 
reflected in the authorised programme of naval 
construction that the United States shall become one 
of the strongest naval powers in the world, until 
such time as a binding disarmament agreement can 
hb» reached. The attitude of Senator Harding suggests 
that he is in favour of a continuance of the fleet ship- 
building programme now in progress. Meanwhile, 
it is proposed that an attempt should be made to 
canvass world opinion on the disarmament question. 
his reads like politics of a very familiar type. 

* > . 

Tae problem of anti-dazzle motor lights has not 
yet apparently been settled. The sub-committee of 
the Ministry of Transport which has had this subject 
under review had great hopes that a British device, of 
which many tests have been made, would have solved 
the problem. There has been some disappointment 
in this respect, but an intimation has now been 
yiven that in the course of the next few weeks recom- 
mondstions will be made, which, if not meeting all 
requirements, will reduce the glare to which so much 
exception has been taken to a very marked extent. 
Various types of diffusing lenses have been tested, 
some of British and others of American origin, and 
ts the result of numerous trials there are good grounds 
for hope that a satisfactory, if not perfect, anti- 
dazzle lamp will be evolved. 
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USEFUL as the optophone—of which a demonstra- 
tron was given the other day in London—may be, 
it is not likely to supessede the Braille system for 
enabling the blind to read. In a letter to the Press, 
just sent out, Sir Arthur Pearson comments on the 
misleading character of the staterients made by the 
advocates of the optophone. The management of the 
National Institute for the Blind has, for several 
months past, been experimenting with the optophone 
in order to ascertain whether what is at present an 
intricate piece of engineering apparatus can be made 
ot practical service to the blind. No definite state- 


mont can yet, it would seem, be made, but in any 
event it is regarded as in the highest degree unlikely 
that reading by means of the new device could ever 
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Anglo-Swedish 


THE new wireless service between England and 
France, which was opened this week, should afford 
much-needed relief to the present congestion in 
Anglo-French traffic. The service is being jointly 
conducted by the Compagnie Genérale de Télégraphie 
Sans Fils and the Marconi Wireless Telegraph Com 
pay. Limited, operating under licences from the 

itish and French Governments, High-speed duplex 
wireless transmission is being employed, and the 
system is on the lines which proved so successful 
during recent experimental work over a combina- 
tion of land lines and wireless between London and 
Geneva during the sittings of the League of Nations. 
The fastest rate of transmission attained was 176 
words per minute. 

oa © 

THE announcement that the Postmaster-General 
has decided to adopt the for increased 
telephone charges made by a tal Com- 
mittee and recommended by a Select Committee has 
evoked widespread protests. Chambers of Commerce 
and other business organisations have criticised the 
new tariff as an unnecessary tax on industry, and a 
definite request has been made that the new scale 
should be submitted for re-examination to a com- 
petent body of business men, including representa- 
tives of users and persons with © ience in the 
conduct of large organisations. Until such a body 
has had an opportunity of reporting to Parliament, 
it is suggested that the scheme should be suspended 


THE result of the ballot of the home branches of 
the Amalgamated Engineering Union for a new general 
secretary to succeed Mr. Tom Mann has now been 
announced. There were thirty-two candidates, and 
in the first ballot the leading places are occupied by 
Mr. J. Taylor, Mr. A. H. Smethurst, Mr. W. H. 
Hutchinson, Mr. R. H. Coates, and Mr. A. B. Swales. 
The colonial vote has not yet been announced, but 
it is certain that it will not affect the position occupied 
by the leading candidates for the vacant secretary- 
ship. A second ballot, confined to Messrs. Taylor 
and Smethurst, will now be taken. 


” » . 


AN experiment in technical education in connection 
with the glass industry is about to be undertaken by 
the Middlesex Education Committee. Evening 
classes are to be started immediately to enable boys 
up to the age of sixteen to obtain preliminary in- 
struction in glass manufacture, and an arrangement 
has been entered into by the Whitefriars Glass Works 
to receive boys who show promise and give them 
practical technical instruction to enable them to 
become fully qualified glass workers. The White- 
friars Company is building new works at Wealdstone, 
Harrow, which, it is anticipated, wil) be put in opera- 
tion in the near future. 
* 


tee 
ConrereNcrs Have been in progress during the 
past week between a deputation of Swedish railway 
and business men and the Federation of British 
Industries and other commercial organisations on 
the subject of the proposed train’ferry. The main 
features of the scheme for a service of this character 
between Gothenburg and a port on the Humber are 
familiar; but although there is strong support for 
the project in Sweden, it is quite unlikely the scheme 
can be carried out without financial aid from Great 
Britain. There is a grave difference of opinion whether 
capital ought at this juncture to be earmarked for 


this train ferry. 


~ * x 


Estates of a semi-official character which have 
just been published in the United States make com- 
parison of the fleet strength of Great Britain, United 
States and Japan at present and some years hence. 
it as pointed out that in battleships and battle- 
cruisers mounting guns of 13.5in. or greater calibre, 
Great Britain to-day has a tonnage of 811,000, the 
United States of 300,000, and Japan of 267,000 tons. 
The situation in the year 1923, when progress has 
been made with the construction programmes autho- 
rised in the United States and Japan, will be, on the 
same basis of comparison, Great Britain no change, 
United States 983,000 tons, Japan 529,000 tons. 
The total present first-line strength of the three nations 
is given as Great Britain 1,601,652 tons, United States 
766,773 tons, and Japan 340,000 tons. A point is 
made of the fact that although British preponderance 
in capital ships will shortly be redressed by the 
building programme of the United States, the navy 
of that country will even then be very deficient in 
flotilla leaders, cruisers, light cruisers, submarines 
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British Airship for America Time 


Tae construction of a sécond Panama Canal 
being advocated by Mr. Baker, the United States 
Secretary of War. The new waterway should, it is 
suggested, take the form of a sea-level channel, and 
be of somewhat larger dimensions than the existing 
Canal. Its construction will become it 
is argued, as much for commercial as for military 
reasons. Mr. Baker reminds the public in the United 
States that the present Canal is only 110ft. in width, 
and that the beam of the new battleships which wil! 
be completed two years hence is 105ft. 


is 


Necessary, 


* * * 

AMONG appointments which have just been an 
nounced under Section 4 (1) of the Gas Regulation 
Act, 1920, is that of Sir R. T. Glazebrook, who wil! be 
Chief Gas Examiner under the Act. Mr. C. V. Boys, 
Mr. J. 8, Haldane, and Mr. W. J. Atkinson Butte: 
field are the new Gas Referees. The Board of Trade 
has also appointed Mr. H. C. Honey to be Director 
of Gas Administration in the Power, Transport an« 
Economic Department. Sir William Pearce, Dr. 7. 
Carnwath, Mr. William Doig Gibb, and Dr. T. Gray, 
are appointed a Committee, of which the first-nameod 
is Chairman, to inquire whether it is necessary o: 
desirable to prescribe any limitation of the proportion 
of.carbon monoxide which may be supplied in ga- 
used for domestic purpcses. A second Committee, 
which includes Mr. James Hunter Gray, K.C. (chair 
man), Mr. W. J. Atkinson Butterfield, and Dr. C. H 
Lander, has been appointed to inquire whether it is 
necessary or desirable to prescribe any limitations 
of the proportions of incombustible constituents 
which may be supplied in gas. 


* * * 


IMPORTANT meetings of employers have been held 
in London during the past week to discuss the un- 
employment problem. Special attention has, it need 
hardly be said, been given to the plan of Sir Allan 
Smith of making the cost of providing mainteranc 
for the unemployed a charge on the industry con 
cerned. No official statement has been issued at the 
time of writing, but it is rumoured that the opinions 
expressed at the meetings are to the effect that while 
such a scheme might be advisable and practical in 
the engineering trades, it could not be successfully 
applied to the other staple industries, Attention 
has been given at the conferences to the general 
problem of production costs, and a consensus of 
opinion has been revealed that the whole of the 
existing difficulties could be best met by leaving 
wages unaltered and concentrating efforts on 
inerease of output. This, of course, is a counsel of 


perfection. 
a * o 

THE anticipated early completion of the R 38, 
the new rigid airship now being built in England for 
the Government of the United States, is already a 
subject of frequent discussion in aviation circles. 
The large size of the new airship and the fact that a 
high maximum speed, exceeding 70 miles per hour, 
is being aimed at, has raised hopes that record per 
formances may be achieved, if not in making the 
Transatlantic flight, at least on other trips. The first 
trials are expected to take place within a few weeks, 
and the American crew which is to man the airship 
when she is flown to the States is already in England 
taking lessons in airships of the “ R 38” class. 


v * + 


TIME-SAVING is clearly marked out as one of the 
remedies for low production in British industry. Mr. 
D. B. Morison, the chairman of Richardsons, West 
garth and Co., Limited, has very definite opinions 
on this point. Appreciable losses, he declared, take 
place at the starfing and stopping of each working 
shift, but still more serious was the loss resulting from 
the waste of time that occurred through all sorts of 
useless and unnecessary movements by men when 
doing light work and by their neglecting to utilise 
their strength to the best advantage when doing 
heavy jobs. A case that lately came under his notice 
was that of the stamping of multi-throw crank shafts 
for motor cars. In this country a good output fer a 
certain crank shaft was 100 per shift of nine hours. 
In America, with practically the same machinery, 
the output was 700 per shift. “* These instances,” 
remarked Mr. Morison, “‘ are indicative of what can 
be done, and if more attention were given to the art 
of saving time, a great step forward would be made 
in cheapening production, In the building of marine 
engines, the cost of production in all parts of the 
country is ridiculously high at present, and unless 
substantially lowered must unquestionably end in 








supersede the Braille system. 





and other auxiliary war vessels. 
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Aeronautics in 1920. 
II.* 


Some British Aeroplanes of the Year (conéinued). 


Boulton and Paul, Limited.—In our previous annual 
review of aeronautics we gave some particulars and 
illustrations of the Boulton and Paul P10 “ all- 
steel *’ aeroplane, which was then in course of con- 
This machine has now been completed 
and tested. It is an “ all-steel *’ machine in the sense 
that with the exception of the air, screw, wood is 
eliminated from its construction, It is not strictly 
an all-metal machine, as is the Short ‘‘ Silver Streak,” 
in which even the wing and fuselage coverings are 
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struction. 
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THE. SHORT ALL-METAL FREIGHT-CARRYING BIPLANE 


metallic. 


On the other hand, the metal parts of the | 


is scarcely probable that the machine will be detected | of 5400 Ib., which gives a loading of 6 Ib. per square 


more than a minute before it is in a position to | foot. 


ladinch its torpedo atjelise range. Tt may 
be ‘stated thatthe distharging of térped 


ps 
from 


aeroplanes was successfully practised by us in a crude | hour and the oil consumption 1.6 gallons. 


; 


The tank capacity provided is sufficient fo: 
4 \hours” flight at full speed, or 54 hours at cruising 
spéed. The petrol consumption is 21.2 gallons pe: 
Instead 


form at the Dardanelles in 1915 against Turkish of the passengers, the machine is capable of carrying 


vessels, and that just before the Armistice the equip. | 15 cwt. of goods or mails. 


The Central Aircraft 


ment was available for carrying out an extensive | Company in another of its machines has still farthe: 


torpedoing raid against the German warships at 
Kiel, &c. Messrs. Blackburn point out that had the 


demonstrated the possibility of reducing the power ot 


|aeroplane engines without sacrificing performanc: 


money represented by the cost of the destroyers | 
present at Jutland been expended on torpedo-planes, | 


7000 of the; machines would have been available, 
or approximately one for each member of the crews 


of the destroyers, and that each German ship would | power Anzani engine. 


| 


have received the attentions of thirty torpedo-planes. | 


er ———— 





The torpedo-plane may be regarded as an alternative, 


to any great extent. Thus, in its “Centaur 4B 
seaplane illustrated and described in our issue © 
July 16th, the pilot and two passengers are tran- 


| ported at 75 miles an hour by means of a 100 hors: 


P 10 are made of high-tensile alloy steel, and not of | not only to destroyers and submarines, but also to | 


steel combined with aluminium or aluminium alloys. 
The or Bristol—* Lueifer * 
100) horse-power, drives a four-bladed air screw, 
Tit. 6tin. in diameter, and is mounted on a hinged 
steel plate, which may be swung back to give access 
to the magneto, carburetter, &c., without disturbing 
the cowling: When empty, the machine 
1104 1b. The useful load of 596 Ib. brings the total 


engine, a Cosmos 


weight fully laden to 17001b., which gives a loading | 
on the wings of 5.5 tb. per square foot of surface. | 


Twenty-six gallons of petrol and three gallons of oil 


are carried, or sufficient for 3} hours’ flight at 100) 
On | 


miles an hour, or 5 hours at 90 miles an hour. 
testing, the machine was found to have a speed when 
fully loaded of 104 miles an hour at 1000ft., and to 
climb to 5000ft. in 8 min. Its “ ceiling” oceurs at 
14,000ft. The machine has a span of 30ft., a chord 
of 5ft. 6in., and a gap equal to the chord. Its length 
is 26ft. and its height 12ft. The makers inform us 
that they have now turned all their attention to the 
construction of metal aeroplanes of the type repre 
sented by the P 10, and that they are at present 
engaged on large metal machines for the Government. 
These Government contracts will keep the works at 
Norwich fully engaged for a considerable time to come. 

The Blackburn Aeroplane and Motor Company, 
Limited.—The principal aeronautical work which this 
company undertook during the past year was in 
connection with the development of the torpedo- 
carrying aeroplane. The latest design of torpedo- 
plane made by the firm, namely, the Blackburn 

Swift,’ is illustrated herewith. In this view, it will 
be understood, the torpedo is shown lying on the 
ground vertically below the clips on the underside 
of the fuselage in which it is carried during. actual 
flight. Few technical details regarding the construc- 
tion of the machine can be published at present. It 
may be seid, however, that the machine has a heavy, 
strong appearance, that its erew consists of the pilot 
alone, and that—as shown at the Olympia Exhibition 

it not armed with a gun. It has a span of 
{Sft. 6in., an overall length of 34ft. 10in., and a 
height of 12ft. 3in. The maximum speed developed 
is 100 knots, and the minimum 45 knots. The total 
weight is 6300 lb. The engine is a 450 horse-power 
Napier “ Lion” and is carried on a mounting com- 
poserl| of steel tubing and forming a complete unit 
with the steel centre section. The fuselage aft of the 
steel centre section built of spruce with tie rod 
bracing. The main planes have wooden frameworks, 
but the interplane struts are of steel, faired in the 


Is 


Is 


usual way. 

Messrs. Blackburn are specialising in torpedo- 
planes, and have a firm faith in their superiority over 
destroyers or submarines as torpedo carriers. The 
method of attack consists of approaching the target 
at a height of about 10,000ft., and when 10 miles or 
so away 
silently at about 120 knots towards the enemy. 


* No, I. appeared January 7th. 


‘coast defence guns. 
' 
of 


weighs | 


shutting off the engine in order to glide | 
It | 
| folded the width is reduced to 27ft. 6in. 


It therefore of interest to 
note that, aceording to Messrs. Blackburn, 
torpedo-planes in the form in which they now exist 


been available during the German naval raids against 


ir 


given a start of three hours on their return journey 


| 


had | 
| although the first prize was withheld. 


and still have been overtaken with torpedoes within | 


an hour. 

The Central Aircraft Company, Limited._-The 
machine entered by the Central Aircraft Company 
for the Air \inistry competition for large machines 
was the “Centaur 2A” 
passenger or commercial biplane illustrated in one of 
the accompanying engravings. The machine carries 
seven passengers in an enclosed cabin, with glass 


twin-engined nine-seater | 


No new machines, w: 


Handley Page, Limited, 


“SILVER STREAK" 


understand, were produced by this firm during the 
year. For the Air Ministry competition it entered 
its W 8 ‘‘ Flying Saloon’? machine, described in our 
last annual review, and with it tock first place, 
As tested at 
Martlesham Heath, the machine developed a maxi 


the East Coast, the enemy ships could have been | mum speed of 119 miles an hour and a minimum 


| of 


55. The machine thus failed to reach the required 
low limit of 45 miles an hour, although it considerab)y 
excelled the minimum high speed prescribed, namely, 
100 miles an hour. It scored heavily off its rivals in 
the getting off and landing tests, and also excelled in 
the economy test. The petrol consumption worked 
out at 40 gals. per hour, and the oil consumption 
at 1.3 gals. These figures were recorded during the 
seven hours’ reliability test when the machine was 
earrying a useful load of 2675 Tb. 














THE CENTAUR WNINE-SEATER COMMERCIAL MACHINE 


sides. A pilot and his assistant sit in a cockpit in 
front of the cabin. The engine power is notably low 
for a machine of its capacity, the engines being two 
160 horse-power Beardmore. The machine was 
disqualified in the Government competition as a 
result of the misinterpretation of one of the con- 
ditions. It, nevertheless, completed all the tests. 
It developed a maximum speed of 89 miles an hour 
and a minimum of 48. During the seven hours’ 
reliability test, the pilot, we are informed, flew the 
machine for 25 min. without touching the controls, 
thereby, it is claimed, creating a world’s record. The 
machine has a span of 63ft. 10in., but with the wings 
Tt has a 
surface of 900 square feet, and a total loaded weight 


During the early part of the year the firm was 
appointed agent for the Aircraft Disposal Company. 
an association organised for the purpose of taking 
over and selling the immense stocks of aircraft, aero 
engines and aeronautical stores of al] deseriptions 
remaining in the hands of the Government after the 
war. The stocks did not consist entirely of new 
machines, &c., but included many items that had 
seen some service and, we believe, also some captured 
or surrendered enemy details. The stocks taken over 
included some 10,000 complete aeroplanes and about 
30,000 aero-engines. In this connection it may be 
noted that 14,800 aero-engines of 28 different types 
were completed and accepted by the Government from 
contractors after the Armistice, and that the total 
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cost of these post-war productions was round about 
{ifteen million pounds. The stores taken over by the 
Disposal Company were valued at a hundred million 
pounds, The terms arranged by the Government 
were #& million, pounds down and half the profits of 
ull the sales effected. The disposal of the stocks has 
proceeded fairly satisfactorily, but quite recently ap 
\merican court granted an injunction, at the instiga- 
ion of a United States aeronautical firm, whereby 
he Disposal Company has been restrained from im- 
porting from Great Britain 2365 aeroplanes and 
34,000 engines. 
On the purely technical side the Handley Page 
Company was responsible for one of the chief aero- 
wutical novelties brought to the attention of the 
uublic during the year, The new slotted wing, to which 
ve refer, was described and discussed in our issue of 
October 29th. The invention, it will be recalled, con- 
ists virtually of a wing of accepted section through 
which a series of convergent slots passes from the 
inder to the upper side. So far the idea has been 
ipplied to an actual aeroplane in an incomplete form, 
namely, with but one slot in the wings near the leading 
odge. Even so, it is undoubted that the slot profoundly 
modifies the aero-dynamic properties of the wing. 
"he actual effect is apparently to permit the machine 
to be flown horizontally at and beyond an angle of 
attack at which with ordinary wings the drag would 
be excessive and the machine would stall. The curve 
of lift against angle of attack is probably impaired 
n the earlier stages and slightly improved in the later. 
The curve of drag, however, would seem to be con- 
iderably modified, the coefficient being materially 
reduced in the later part. For this reason a slotted 
wing aeroplane of a given engine power can, by 
assuming an exaggerated flying attitude, develop the 
required lift at a relatively low speed, a speed quite 
beyond the reach of an ordinary machine. The ability 
to land at a low speed is one of the most essential 
developments required in the commercial aeroplane, 





THE BLACKBURN 


as is shown by the fact that in the Air Ministry com- 
petition twice as many marks were given for ability 
to fly below 45 miles an hour as were accorded for 
ability to fly above 100. The Handley Page wing 
would seem not only to secure low landing speeds, 
but in addition, or alternatively, various other prac- 
tical advantages, such as reduced size of wing and 
nereased strength. 

The Handley Page Transport Company continued 
throughout the year to operate its continental air 
services, and until December 16th could record the 
fact that not one of its passengers had been injured. 
On the date mentioned the Paris machine crashed 
soon after leaving Cricklewood, with the result that 
the pilot and mechanic and two of the passengers lost 
their lives. Towards the end of the year the Aircraft 
lransport and Travel Company withdrew its con- 
tinental service, so that the Handley Page Company 
is now the only organisation running a regular service. 
On December 22nd the company opened a new air 
service between London and Birmingham. 

Wm. Beardmore and Co., Limited.—This company 
informs us that it is keeping up its aircraft depart- 
‘nent as well as possible under the prevailing adverse 
circumstances. It is engaged at present on work of a 
purely experimental nature, but as the objects aimed 
at are somewhat ambitious, it prefers for the present 
not to disclose particulars until the new designs have 
been put through their tests. The company towards 
the close of the year instituted an experimental air 
service between Glasgow and London, but so far it 
has not invited the public to support it or attempted 
to run the machines to a schedule. 

Short Brothers, Limited.—One of the chief novelties 
of the year was the all-metal biplane “‘ Silver Streak,” 
constructed by Short Brothers, Limited, of Rochester. 
This machine was fully described in our issue of 
July 16th. It will perhaps be recalled that the machine 
is truthfully an all-metal one, that in this case even 
the wing and fuselage coverings and the propeller 





“SWIFT’' TORPEDO-PLANE 





are made of metal. The structure is carried out in 
aluminium, duralumin and steel, yet the machine is 
actually lighter than it would have been if built in 
the usual way from wood and fabric. This result is 
to be ascribed to the fact that the designer has not 
merely replaced wood with metal, but has evolved 
radically new methods of construction especially 
suited to his materials. The machine is, in fact, an 
essentially engineering production in all its details. 
It was recently purchased by the British Government 
for testing purposes, but for the present we are unable 
to give our readers particulars of its performance. 
In addition to the production of the “ Silver Streak,” 
Messrs. Short’s workshops at Rochester were not idle 
during the year. At present, we are informed, they 
are working at top pressure on contracts for foreign 
Governments. The Bedford airship works, where the 
huge rigid R38 is being completed for the United 
States Navy, was re-acquired from the firm by the 
British Government, and is now known as the Service 
Airship Factory. 
Airships. 

Little or nothing was done during the year with 
regard to the practical application of airships. Two 
Zeppelins—the L 64 and L 71—were surrendered to 
this country during the year in accordance with the 
terms of the Treaty of Versailles. The British rigid 
R 80—a vessel of two-thirds the capacity of the 
celebrated R 34--was completed at Barrow after 
being nearly three years on the ‘‘ stocks.’”’ The R 36 
is under construction at Inchinnan and the R 38 at 
Bedford. While the latter vessel has been sold to the 
United States Navy, no precise information is avail- 
able as to the ultimate destination of the Vickers 
and Beardmore vessels. The Airship Section of the 
Royal Air Force has now been reduced to very small 
proportions, and maintains purely for service experi- 


mental purposes but one station—at Howden 


together with the works at Bedford built during the 
war for Short Brothers. The utilisation of surplus 
airships for commercial transport, although long 
talked about, has so far made no material progress. 
It is officially hoped, however, that the vessels will 
ultimately be handed over on approved terms to a 
private company to operate. In the meantime, the 
Department of Civil Aviation has temporarily taken 
charge of all surplus airships, bases and material for 
the purpose of carrying out experiments of an opera- 
tional character, with a view to establishing the value 
of the vessels for commercial purposes. Among the 
items to be investigated is the mooring of airships 
in the open by means of a mast. 








Low and High Temperature 
Carbonisation. 


Ar the meeting of the London Section of the Society of 
Chemical Industry, held on January 3rd, a paper by Mr. 
G. H. Thurston was read, in the absence of the author, on 
“The Smith Continuous System of Carbonisation.’’ This 
system has been designed and patented by Mr. Charles H. 
Smith, of New York, and two plants are already at work 
at Irvington, N.J., and at Clinchfield, Virginia. The 
Irvington plant has been in operation for two years as an 
experimental and demonstration plant, and is capable of 
producing 100 tons of a fuel known as “ carbocoal”’ per 
day, in addition, of course, to the other products of the 
carbonisation processes. The Clinchfield plant has a 
capacity of 500 tons per day, and the retorts were started 
up in July, 1920. The Smith system of carbonisation has 
been found to work satisfactorily with non-coking coals 
from many parts of the United States, and tests have also 
been carried out on French, Brazilian, and Japanese coals, 
whilst experiments are at the moment in progress on 
English coals. The total cost of carbonisation and pro- 
duction of the briquette is put at a figure which practically 


to £3 10s. per ton, but in addition there are obtained 
18 gallons of tar distillates, 20 Ib. of sulphate of ammonia, 
and 11,500 cubie feet of surplus gas per ton of fuel 
carbonised. 

The process is really a combination of low 
and high-temperature carbonisation. The fuel is first 
broken into small pieces and subjected to a temperature 
of 480 deg. Cent. for the purpose of reducing the volatile 
content to a uniformly low figure. This operation con 
verts the coal into a friable residue, containing from 7 to 10 
per cent. of volatile matter in from two to three hours. 
The residue is then ground, mixed with pitch, and con 
verted into briquettes containing about 15 per cent. ot 
volatile constituents. These briquettes are then subjected 
to a temperature of from 1000 deg. to 1100 deg. Cent.. 
which drives off all but 3 or 4 per cent. of the volatile con 
tent and leaves the briquettes firm and hard, so hard, in 
fact, that it is claimed by the inventor that they can be 
used for metallurgical processes. The tar recovered from 
the primary retort and from the scrubbing of the gas con 
tains ordinarily a little less ammonia than does the tar 
recovered by the ordinary low-temperature process, but 
the yield of oil from the primary retort is very high. The 
tar recovered from the secondary carbonisation contains 
a large percentage of heavy oil and pitch, and, when dis 
tilled, considerably increases the total yield of sulphate ot 
ammonia. The gas produced in the primary retort has a 
calorific value of from 650 to 700 B.Th.U. per cubic foot, 
and the quantity distilled from a 35 per cent. volatile coal 
is between 5600 and 6700 cubic feet per ton. In che 
secondary retort the gas has a value of from 300 to 400 
B.Th.U., and the yield from the same type of coal is from 
4000 to 4800 eubic feet per ton, and an average total 
from the two retortings of 10,630 cubic feet was given in 
the paper. The high temperature or secondary retort is a 
modification of the inclined gas retort and has three com 
partments, each containing two carbonising chambers. It 
takes about six hours to deal with one charge. The 
primary retort is cylindrical, 18{t. long, and has an inverted 
arch shape. It is built of carborundum blocks. 

In the discussion which followed the reading of the 
paper Dr. W. R. Ormandy said that it seemed to him that 
the process was nothing more than the Del Monte process 
with two stirrers instead of one. He failed to see how, by 
such a system, it was possible to produce a fuel which was 
useful both for domestic purposes, for which it must be 
soft and easily burnable, and for metallurgical purposes, 
for which it must be hard. He could not help feeling that 
the whole subject of low-temperature distillation had! 
never yet been, with one exception, dealt. with in the wa) 
t deserved. There was too much of the propagandist an! 
too little of the scientific manner. Dr, R. Lessing said that 
it was not so much a question of novelty now with regard 
to low-temperature carbonisation as it was a question ot 
applying well-known principles in a workmanlike fashion 
and, what was more important, in @ manner which was 
based on scientific investigations. What was missing 
to-day was the necessary scientific data on which plants 
could be constructed, and particularly in regard to th« 
materials of which the retorts must be constructed. Next 
© nothing was known of the conductivity of coals and the 
~onditions under which they must be carbonised in order 
to give the best effects. 


-temperature 








Air Ministry Competitions, 1920. 


Tue Air Ministry competitions were held during August 
ind September last, with the object of ascertaining th« 
est types of aeroplanes and amphibians which would lx 
safe, comfortable, and economical for air travel, and, in the 
vase of the amphibians, capable of alighting on and rising 
from water as well as land. Details as regards the rules of 
the competitions, the entries received, the actual com- 
petitors, and the prizes awarded have already been pub. 
lished, and competitors have also received a tochnical 
report of the Judges’ Committee. 

The broad general conelusions of that Committee are, 
it is officially intimated, as follows : 

One effect of the rules of the was to 
encourage the production of aircraft having an ample 
reserve of power. To obtain this reserve without sacrificing 
economy or useful load entails the use of an engine of high 
power for its weight, but normally running well below its 
maximum power. The advantage thus attained in regard 
to safety is clearly shown in the greatly increased ability 
to arise out of a confined space, while the reduced normal 
strain on the engine largely assists in producing a reliable 
machine. 

In spite of the higher first cost of such an aircraft it is 
almost certainly a better commercial proposition than a 
machine with the same normal performance and little or 
no reserve of power. 

As regards landing in a confined space, the pilot's view 
and the controllability of the machine are two very impor 
tant factors, and there is some tendency to place upon 
them insufficient weight. The run on the ground after 
such landings can be reduced if suitable wheel brakes are 
fitted, and very promising designs were exhibited by some 
competitors, 

The precautions taken by designers to avoid any risk 
of fire in the air and largely to reduce the risk of fire in 
the event of a crash showed that this important point had 
received due attention, and ideas embodied in competing 
machines will be of definite value in future designs. 

The amphibians also displayed a marked advance 
towards safety in another direction. Being capable of 
alighting on and rising from any practicable site on land 
or water, they have a great advantage over other forms of 
heavier-than-air craft, while the low position of the hull 
very largely reduces any risk of injury in the event of a 
minor accident on the ground. This type of aircraft has a 
high potential value for commercial purposes, as its use 
will in many cases very considerably shorten the distance 
to be flown and also enable passengers to be landed on a 
river in the heart of a city instead of at an aerodrome some 
considerable distance outside. 

With regard to twin-engined machines, further mforma- 
tion was gained as to the conditions determining their 
ability to fly on one engine, and it was clearly shown that, 
given adequate attention to certain details of design, a 
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twin-engined machine can fly on one engine, thereby 
increasing its reliability and safety. 

Aireraft designed for commercial use show a marked 
advance in comfort over those originally designed for war 
purposes and afterwards modified to suit c#il require- 
ments. Seating accommodation, heating and ventilation 
arrangements have reached a very fair standard of co 
fort, but in this respect the question of silencing the engines 
has not yet had sufficient attention. The design of air- 
craft as affecting their economical use is of great importance 
commercially, and in this respect the competitions brought 
forward many excellent points in detail design. 

The reduction in the number of parts subject to wear and 
the increased accessibility of those requiring attention was 
attained in competing machines to such an extent as to 
offer a considerable improvement in economy of mainten- 
ance. The rules of the competitions permitted the use of 
secondary equipment of foreign manufacture. It is satis- 
tactory to note, however, that the items of foreign equip- 
ment utilised by competitors were insignificant in number 
and practically confined to petrol gauges, in which con- 
nection it was remarked that no really suitable 
showing the quantity of petrol in the tank was fitted on 
any competing machine. The magnetos fitted were all of 
British design and construction. While there is little 
doubt but that when a few hanical details have been 
improved, the British magneto will be the best in the 
world, the results of the competitions show that the 
British magneto manufacturers are now abreast of any 
of their foreign rivals. 








THE NEW YEAR HONOURS. 


THROUGH pressure on our space in last week’s issue, 

we were compelled to omit mentioning the names of the 
gentlemen associated with the engineering and allied 

industries who received honours on the occasion of the 
New Year. The list is as follows :- 

Baron.—Sir William Beardmore, Bart., chairman and 
managing director of William Beardmore and Co., Limited, 
Parkhead Forge, Glasgow ; chairman’ of Arrol-Johnston, 
Limited ; director of Vickers Limited, &c.; Past-president, 
Iron and Steel Institute. 

Baronets.— Sven Wohlford Hansen, chairman of Hansen 
Shipbuilding and Ship- repairing Company, Limited, which 
was responsible for the revival of the shipbuilding industry 
at Bideford after a lapse of fifty years. 

R. F. W. Hodge, founder of the Northumberland Ship- 
building Company, chairman of Eltringham’s Limited. 

Frederick Mills, chairman of the Ebbw Vale Steel and 
fron Company and of the Ebbw Vale Industrial Council. 

Knights.—-Andrew Rae Duncan, Coal Controller since 
October, 1919. 

Alexander McAusland Kennedy, President of the Ship- 
building Employers’ Federation of Great Britain. 

Ernest Fitzjohn Oldham, deputy chairman, Federation 
of British Industries. 

William Peter Rylands, President, Federation of British 
ndustries. 

Companion of the Order of the Bath.—Colonel John 
Wallace Pringle, Chief Inspecting Officer of Railways, 
Ministry of Transport. 

Companion of the Order of the Indian Empire.—H. W. M. 
ives, Chief Engineer, Public Works Department, Irriga- 
tion Branch, Punjab. 








Letters to the Editor. 


not hold ourselves re s ponstble for the opinions of our 


correspondents. ) 


“ AERONAUTICS IN 1920.” 


Str,---The writer, as one of the very early pioneers of the aero- 
plane in Britain, was much interested in your article on “ Aero- 
nautics im 1920,” for it is the only strictly fair, disinterested, and 
unbiassed statement on the subject he has ever read. Your 
remarks anent the extreme personal danger of flying are by no 
means over-estimated ; in fact, you take a far too rosy view. 
The actual dangers are greater than the writer of the article 
supposes. 

In your article, basing your figures on the published propor- 
tion of deaths and accidents to miles flown on aeroplanes, and 
comparing them with railway travel, you state that if the same 
proportion of engine drivers were killed as civilian aeroplane 
pilots, flying civilian services, every engine driver in the country 
would have met his death in three months, is a very generous 
statement in view of the fact that the published aeroplane 
disaster figures are invariably ** cooked "’ and made to look less 
formidable than they really are. The real facts are that every 
engine driver in the country would have met his death in eight 
weeks, not three months. The death roll of passengers as stated 
by you, viz., 140,000 killed and 260,000 injured per annum, 
would be considerably higher, as only the persons killed on the 
spot are counted as fatalities in the published figures. Those 
dyimg later in hospital from imjuries received are left out of the 
count as far as fatalities are concerned. Therefore is it to be 
wondered at that under such conditions the general public—the 
bulk of the adult population of this and other countries having 
domestic and family responsibilities—fight shy of this means of 
locomotion until such time as the ‘ death-rate’’ becomes a 
little more normal ? 

From a close observation of the development of the aeroplanc. 
from its inception to the present day, the writer can affirm that, 
beyond a higher factor of safety, improved detail design, and a 
better grade of steel usec in construction, the dangers of flying 
are nearly as great to-day as when the late Wilbur Wright first 
flew at Le Mans by reason that the aeroplane still relies entirely 
personal control of the pilot for maintaining equi- 
librium, and whilst this factor remains, in conjunction with 
other factors of danger, such as the use of the internal combustion 
engine and the consequent necessity for carrying large quantities 
of highly inflammable petrol in close proximity to the passengers, 
and in flimsy tanks of the lightest gauge tinned steel that will 
safely stand soldering, the dangers of, among other things, a 
gratuitous cremation in event of a ‘‘crash” are very great indeed 

The late Sir Hiram S. Maxim, whose pioneer work in aero- 
nautics has not yet met with the recognition it deserves, stated, 
a few years prior to his own demise, that the large number of 
deaths in aeroplane * crashes "’ among his own personal aequaint- 
had gradually discouraged him, and he is no exception. 
“ouraged others the pioneers. Whenever. an 
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aeroplane crash oceurs, newspapers and other journals mterested 
in fostering the :aovement—with the ulterior motive of its use 
in warfare always at the back of their minds—do their best to 
allay the public's fears by pointing to the supposed apprehension 
of some members of the public to trust themselves in the early 
railway trains as con:pared to the old horse coaches. Such an 
analogy drawn in connection with aviation, however, is ridiculous 
in the extreme. Both were terrestrial vehicles. It was merely a 
ease of substituting mechanism for horseflesh to propel a land 
vehicle. The same analogy applies equally to the evolution of the 
sailing to the ateam vessel; but in aeronautics, any comparison 
or analogy, to be genuine, should be a comparison of the present 
day aeroplane to the old spherical halloon which the public of 
to-day and of past generations have been familiar with for close 
on two hundred years. The spherical gas balioon, if fairly new, 
is as safe a means of transport as is the railway train or the 
steamboat—and a considerably older invention than either—and 
it is also a few hundred times safer than aeroplane travel. Yet 
we all know that, beyond a half-dozen or so enthusiasta, the 
balloon was never a popular means of travel or even of sport, 
although it was, and is, an inexpensive machine, involving an 
outlay, both to purchase and to operate, which is but a fraction 
of the cost of a two-seater aeroplane. Therefore the unpopularity 
of aerial travel on the score of expense can be ruled out. The 
real fact of the matter is the fear, almost the horror, of the great 
mass of the general public to be placed in an insecure position 
at a great height above “Mother Earth.” We all know that a 
vast proportion of people dare not look over a high precipice or 
look down from any high place where it is a sheer drop from where 
they stand to the earth below, ag from the edge of the roof of an 
American ‘sky-scraper,”’ the coping stone of a tall factory 
chimney stack, &c.—positions where there is no handrail and the 
foothold insecure and slippery—without experiencing a feeling, 
especially on glancing down at large birds, such as gulls, wheeling 
and circling far below one, of nausea, giddiness, and some appre- 
hension of a fatal accident. It is this peculiarity of the human 
temperament, a p i equally to men and women, 
that will always restrict aeria! travel, irrespective of the safety 
or otherwise of the means of conveyance. In short, just so long 
as the bulk of bumanity can get about in cheapness, comfort 
safety, convenience, and reasonable speed on railways, motor 
cars, and steamships, they will not wish to fly. This is the real 
reason for that “apathy of the general public to aviation” 
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constantly complained of by persons financially interested in the 

aeroplane business, and, moreover it is difficult to see how it 

can be overcome. FE. V. Hammonp. 
London, 8.W., January 10th. 
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spoil heaps in the vicinity of the East Ardsley Collieries, York - 
shire. The rail, which is practically in foundry condition, was 
discovered epmplete with chairs, which latter were bolted on to 
stone beds. Unfortunately these beds or sleepers have been 
lost. I enclose two photographs of the rail and chairs. The 
former, which is 3ft. long, weighs 21} 1b., and the latter 7 Ib. 
14 oz. each. 

In accordance with a wish expressed by the authorities of the 
Science Museum, South Kensington, these interesting relics 
will shortly be sent up for housing in that institution. 

Manchester, December 23rd. W. T. ANDERSON. 


THE BRITISH COMMITTEE FOR AIDING MEN 
LETTERS AND SCIENCE IN RUSSIA, 

S1r,—We have recently been able to get some direct communi- 
cation from men of science and men of letters in North Russia. 
Their condition is one of great privation and limitation. They 
share in the consequences of the almost complete economic 
exhaustion of Russia. Like most people in that country, they 
are ill-clad, underfed and short of such physical necessities as 
make life tolerable, 

Nevertheless, a certain amount of scientific redéarch and some 
literary work still goeson, The Belshéviks were at first regard- 
less, and even in some cases hostile to these intellectual workers, 
but the Bolshevik Government has apparently come to realise 
something of the importance of scientific and literary work to 
the community, and the remnant—for deaths among them 
have been very numerous—the remnant of these people, the 
flower of the mental life of Russia, has now been gathered 
together into two special rationing organisations which ensure 
at least the bare necessities of life for them, 

These organisations have their headquarters in two buildings, 
known as the House of Science and the House of Literature and 
Art. Under the former, we note such great names as those of 
Pavlov the physiologist and Nobel Prizeman, Karpinsky the 
geologist, Borodin the botanist, Belopolsky the astronomer, 
Tagantzev the crimmologist, Oldenburg the orientalist and 
permanent secretary of the Petrograd Academy of Science, 
Koni, Bechterev, Latishev, Morozov, and many others familiar 
to the whole scientific world. 

Several of these scientific men have been interviewed and 
affairs discussed with them, particularly as to whether anything 
could be done to help them. There were many matters in which 
it/ would be possible to assist them, but upon one in particular 
they laid stress. Their thought and work is greatly impeded 
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by the fact. that they have seen practically no Furopean book. 
or publications since the Revolution. This is an inconvenienc: 
amounting to real intellectual distress. In the hope that this 
condition may be relieved by an appeal to British scientific 
workers, Professor Oldenburc formed a small committee, and 
made a comprehensive list of books and publications needed 
by the intellectual community in Russia if it is to keep alive 
and abreast of the rest of the world. 

It 1s, of course, necessary to be assured that any aid of this 
kind provided for literary and scientific men in Russia would 
reach its destination. The Bolshevik Government in Moscow, 
the Russian trade delegations in Reval and London, and our 
own authorities have therefore been consulted, and it would 
appear that there will be no obstacles to the transmission of 
this needed materia! to the Houser of Science and the House of 
Literature and Art. It can be got through by special facilities 
even under present conditions. 

Many of the publications named in the Oldenburg list will 
have to be bought, the costs of transmission will be considerable, 
and accordingly the undersigned have formed themselves into 
a small committee for the collection and administration of a fund 
for the supply of scientific and literary publications, and possib'y, 
if the amount subscribed permits of it, of other necessities, to 
these Russian sarants and men of letters. 

We hope to work in close association with the Royal Society 
and other leading learned societies in this matter, The Briti~h 
Science Guild has kindly granted the committee permission 
to use its addreas. 

We appeal for subscriptions, and ask that cheques should be 
made out to the treasurer, C, Hagberg Wrizht, LL.D.. and sent 
to the British Commitzvee for Aidine Men of Letters and Science 
in Russia, Britich Science Guild Offices. 6. John-street, Aderpt'. 
London, W.C. 2 —Faithfully yours, 

Montacu oF Beavutrev. 
Exvest BARKER. Arruur Scuusrer. 

E. P. Catncart. C, 8. SSERRINGTON. 
A. 8, Eppineroy. A. E. Sartey. 

1, GoLLancz, H. G, Wens. 

R. A. Gregory. A. Surra Woopwarp. 
P. Cuatmers Mrircnece. . Hacrerc Wrrcur. 


Bernarp Pares. 


THE GERMAN GIANT GUN. 


Sin,—Referring to Sir George Greenhills article in your issue 
of the 31st ult.—which is rather belated, as the subject wa- 
fully discussed in a paper by Major J. Maitland Anderson, R..\ 
before the Royal Artillery Institution as long ago as May 1th. 
L918—R.A, Journal, July, 1918—I think his sarcastic remark 
at the expense of the British artillery are rather unealled for. 

the British artillery bad notl to learn from mrepr- 


Sir Georg: 
ee for 
shells wr 
on the duration of t!\ 
. determination ( 
oche oncé and for all. Thats similar attack «1 
have been more successful is, to say the lea-:. 
as a city which endured almost night! 
and aeroplanes was not likely to flinch fron 
21 em. shell. 
" movnting? ‘etl emplacenientelall the: 
au re- end’rc-rifling aust have required the labour «1 
ber of men and been enormously costly, If th 
ir and expense had been directed to |! 
squntruction, of EB oe lopritcere af piece SOMES me, 
the effect on Allied Forces would have been i mor 
serious, and | feagieed awe tumed the sale ot the eritics! 


spl ge 
cuss here, as it depends on the muzzle velocity, length of pr 
jectile, &c., and the twist that is suitable for one gun may be 
quite unsuitable for another. 

As to the name given the gun, perhaps Sir Geerge would hav: 
preferred the alternative designation given by the French, ** La 
Princesse Lointains,” which is more poetical, but not so easy 
for British lips to form. T. W. 5S. 

Edinburgh, January lLst- 


HEATING SURFACP. 


Srr, —Referring to the editorial on this subject which appeare«| 
in your issue of December 3rd, 1920, it is unfortunate that there 
should be any uncertainty in the definition of the heating sur- 
faces of boilers. I have made some effort to establish this defini - 
tion, but without apparent result. 

Land boilers in this country, as far as I am able to observe, 
are rated in accordance with the tube and plate surfaces in co: 
tact with the hot gases, and this with both fire-tube and water 
tube boilers. With marine boilers, however, the fire surfaces 
are used when water-tube boilers are considered and water 
surfaces when Scotch boilers are considered. Pre bly, in 
the latter case the builders desire to make their boilers appear 
as big as possible. It is not probable that the makers of water 
tube boilers will abandon their custom of using the fire sides, 
for by their use they make their boilers appear big. 

Thermo-couples inserted in the metal of clean tubes show that 
thetr temperature is about the same as that of the water, an 
although the water is to receive the heat, the metal extracts the 
heat practically as well as the water itself would if it were 
possible to have it in contact with the hot gas. 

To me it appears that heating surface should be the surface 
that is in contact with the niedium which possesses the heat, or. 
to put it in another way, it is the surface that directly extracts 
the heat from the hot medium. That compels the definition that 
the fire sides of tubes and plates should be considered the heating 
surfaces, and what can be more satisfactory than this ? 

Boston, Mass., F. W. 

December t7th, 





DEAN 
1920. 


“ LANCASHTRE ” METALS. 

Str,—In your issue of January 7th, your correspondent 
makes some eweeping statements as to the profits made by tube 
makers on condenser tubes, &c. As a matter of fact, ‘condenser 
tubes were being sold at a loss during the past year ; in Novem 
ber at about £19 per ton dead loss. It iv not fair to make such 
statements in your paper, casting aspersions on decent people 
and damaging their business. 

Gerarp A. MunTz. 


Birmingham, January 11th. 
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Railway Matters. 


Tue retirement of Mr. F. H. Gillies, the secretary of the 
South-Western Railway, after forty-nine 
is announced. 

Tue Central of New Jersey Railway Company carries 
its main lime across Newark Bay by a timber 
1h a in length. This bridge is to be 
track steel structure at a higher level above the w: 
one advantage of this 
to use the opening portion to allow vessels to pass will arise. 


Tue Rathway So Me New York, in its issue of December 


Glasgow and 


y ears’ service, 


a | 








10th observed that the deeline in the United ee | 





traflic had ened Saat ol conical tee: 
thing to be feared. The number of car-loads 
handled in the week ended No 27 =o 
797,673, as against 1,010,951 in oer 

23rd. It is true that traffie generally 


the year, but last year was an 
amount of coal traffic. 


For the purposes of our annual article, but érowded 
out therefrom, Sir Herbert Walker, the general manager 
of the London and South-Western Railway, was good 
enough to send us the pf particulars of that com- 
pany’ s electrical services. 
October 
increase of 4,622,249 over the 
1919. The loaded train miles were 
of 149,694, and the empty train 
of 28,821. 

The next task of the Railway 
is to consider the classification of wg 
have put forward certain proposals, . 
obtained from the Railway 
street, Euston-square, N.W. 
liminary meeting»of the ( 
Sth to disque the genera ip 
ado, ited. All objections to thes : 
be sent to the secretary, on formas 
py January 3st. 


For the year ended 
Victorian Government : 
of £1,774,764 over I 
was £6,032,951, an iicrease of 
revenue £2,203,400, an inepease of £35,9) 
passenger journeys was 184,012,162, as: 






3ist 47,370,005 vomitntaas carried, an 
figures for 
, an inerease 
1235, —— 



















Mcrease 


the tonnage 7,073,157, as 026, 

the revenue per traffic train - 4d., 

9s. 10.46d, The wo ses were 8. 0. 8d. 
traffic train mile, as with 6s. 6.82d.; and 
ratio 6 Sipe Ate, Tee cent., as 


against 66.53 per cent. 


Tae Colwyn om ere agers 
Committee of papery My 

the Comm ttee information 

questions pa ae to Gaciahe egubaeaiaae 

fale between the ae ee i. Sea on railway por ns 
and as it af that this information, or at any rate the 
greater portion of it, is n6t contained in the documents 
now in the possession of the Government, it has been 
decided to give the Colwyn Committee such information 
on these points as is available, and Sir Arthur Kaye Butter- 
worth was to appear before the Committee at its meeting 
on Wednesday and yesterday—Thursday. 


A PRESENTATION was made on New Year's Day at the 
Paddington offices of the Great Western Railway to Mr. 
James Rayner-Smith, to mark his retirement on the com 
pletion of fifty years’ with the company. The 
gift took the form of a very fine chiming clock suitably 
inscribed. The intention of Mr. Rayner-Smith was to have 
retired a few years ago in accordance with his seniority, 
but war conditions and afterwards post-war alterations 
left him unable to refuse to help by continuing his ser- 
vices. Whilst chiefly connected with 
the traffic side, Mr. Rayner-Smith took a keen personal 
interest in the practical side, notably with regard to exten- 
sions of the main system and the opening of new branches, 


Diversity in railway gauges in tse in the southern 
republics of South America is one of the difficulties facing 
railway officials in that continent who are ying to facili- 
tate international train service. In the tine the gauge 
mainly in use is 1.435 m.=4ft, 8}in.—in Brazil 1m., and 


service 


in Chile | 68m=+—5ft. Gin. ‘Travellers from Argentina 
to Chile must change trains at Mendoza, tina, where 
the wide gauge ends anda metre ag 8 p to cross the 
Andes to the Chilean town of Los Andes. 


change must be made, sine b beng all the Chilean aerate 
tion is Northern Chile, he proceeds fo 
wide gauge and then chaz 


lines, including the longitudinal railway of ar 
may proceed by rail from 


are of 5ft. 6in. gauge. If, however, ae 
must change trains at Tucuman, where 





ends. He then rides over a narrow-gauge a 
the frontier. A similar ity.in cause its _ 
nections between River countries and 


Tur directors of the North- Fr ge Railway Company, 
who have already expressed their dissent from. the onde 
posals of the Railway ’ Association on 

a statement to 


railway gre scheme, 
the Minister of Transport in which they they 
whole meets most 


‘“‘ approve the scheme mer grouping ad 
Paper, which they 
suitably the requirements of the ‘the situatian. At the same 


time, if the other are convinced that it js in 
the general imterest that that scheme of grow should 
be modified amd that the North-Eastern, group wld be 


linked up with other companies, and if if is shown that 
this can be done with due Tegard to the interests of the 
North-Eastern Company and of the —, wee i it 
serves, the directors do not desire to take u 

cilable attitude towards such a proposal.” 1 aiplate 

that the request must be unanimous, and make 1s 
with regard to financial and other arrangements. They 
add that they are unable to accept the suggestion that the 
Scottish railway ies should be grouped—east and 
west—with the nalch companies i in the manner proposed, | 


The directors of the Hull and Barnsley Company associate 
themselves generally with the statement. 





ia tonspacenaes gaded'y 








Among it was found that the 

ind by burying: 
with a -tension owing 
| to, the . Burther, the rate 
of i aS sean 


Mo 


opi 


reservoirs, walls and roofs of alpen corrugated irony | 


| the establishment of pri 


Notes and Memoranda. 


——— 


DuriInG the month of December, 19206, South Africa 
imported goods to the approximate walue of £6,454,000, 
and exported goods to the value approximately of 
£5,210,000. The exports included £3,381,000 native er 


Tue American Society of Ref: at its 


| annual meeting, held in New ys 











volume of the standard ton ' ee 
“society makes it practically United 
| Seotee, ama maptete ete 
the same standard for the 
8 ne ampatiaaed gale hag oes 


| industry. ih See 

rg mrs ye Sie vorted inte 
| British during September,.1920, and of them, 723 
were consigned from the United States, and 287 from the | 
the six months, April to Sep- 
tember, 1920, the mumber of motor cars imported was 
7498, as against 2553 in the corresponding period of the 


















vious year. States recorded 5654, the 
“nited Ki 542, France 49, and Italy 
43. Bombay Sears, Bengal 2694, Madras 908; 


by a sieve manufacturer as 

certain sieves, an investiga- 
of methods of measurements of 
Bureau of 





. The method 
of setting two micrometer micro 
scope so that the ¢ ay between them 
was used in —- of and — ont 
error was ae allen. aS mem 
or less well-known fact th ich an equal 






the production of gas 


increased five or si 


been increaged-by the introduction of two new 
-watt and 200—260-volt 60-watt. 


illumination, which, in indus- 





radiated 
as great from 

fire, and the heat radiated 
one and a-half times as great as Foe coal fire. 


same size fire over 
In 
addition it is also claimed that more motor and other 
by-products are obtained. In the opinion of Major Arm- 
strong the low temperature carbonisation process gives a 
means by which the main object of fuel conservation can 
obtained 


Tue British Electrical and Allied Industries Research 
Association —ad recently présented to the Institution 
of Electrical En the heating of buried 
cables. The greater part of the investigetion was carried 
out at the National Physical Laboratory, where twenty- 
seven different cables were various con- 
ditions typical of underground work in this country. 


gineers a report on 





nee 
when Idid solid or « 
for 


nr Ce which was 
, 1919, in ofder to study the question of 


; 
formed in 
standardisation from the commercial and technical points 
of view inal! branches of industry, iseomposed of important 







and” associfitions in Belgium. A 
com has been chosen to direct the activities 
another | of the associ a, and, if required, to assist in the establish- 


mal standardigation. The society has 
report, comprising rules for the com: 


Standardisation of metal frameworks, metal 


ment of i 


bridges, and bolts 
under consideration 

measurement and 
concrete and 


transmission shafting and p 
and rivets. The association 






construction of buildings nm 


put on the market the demand | 
reciation of the value of an | 













Miscellanea. 


A SPECIAL sitting of Congress has been called for the 
consideration of the plans for the extension of harbour 
works at Montevideo. 

Tue oil-burning on nt of several Canadian Pacific 
Railway steamers out by Yarrows, of 

the | E*quimault, and bine by coal. furnaces. 

American bricklayers in 1909 received 55 cents an hour 
and laid 1100 a day; in 1916 they were paid 
65.cents an hour and laid 900 bricks a day ; in 1918 
80 cents an hour and 614 bricks a day; and this year 
, 100 cents an hour and 587 bricks a day. 

ACCORDING to news received from Bilbao, the Soviedad 
de Construccién Naval intends to reduce its activity so 
far as building and reparations At its Bilbao 
yards are concerned, and to engage construction of 
marine motors and railway material. 

AN association of Chinese and American engineers has 
been orgamised in Peking, supported by the t Govern 
ment officials-as well as by the American hister and 

practi all of the t American @Ngineers in 

China satictioned by the Chinese Government. 

On Wednesday, January Sth, the Worcester Cit. Council 
gave e@uthority to the Electricity Committee proceed 
with the proposal. to form a joint mloumenclg. district, 
inclu the portion of the county of Woreester to the 
south of @ line drawn from Redditch to Stamford Bridye. 


A NEW blast-furmaé® is to be erected at Huangshihkang, 
China, aeeording to Trans Pacific. We will be situated 











on the banks of the” ze River between the Hanyang 
and Tayeh [ronw of the Han-Yeh-Ping Company. and 
will u the } ore of the EF 's Nose Moun- 
tain, is sai be equal in quality that mined at 
Tayeh, — P the support ‘¢ military 
goverage of yp oA 
thatthe New South Ww Government 
ers throughout the for the 


ay over Sydney, Harbour, estimated 
Of this sum £3,000,000 will be added 
of the State Railways, and £2,000 ,000 
the muni 
harbour, 
On the unim- 


Vhat, with the 
Met the Inland 
i@eresponsible 
ts of coal are fully 
1 to certain district 
jon as to quantity or 
patent fuel as from 
subject to all inland 


‘fully met. 
manta of oxygen from the point 
being undertaken 


eo 
“ot th ’ at the Harvard 
sted ior’ the direction of Professor 





















Harvey N This stady is made possible by a gift 
to Harvard dols. from the Research oration, 
| founded through efforts of Dr. F. G. Cottrell. Professor 


Davis and his associates expect to put the designing of 
oxygen plants on an engineering basis, so that their effi 
ciency can be estimated as definitely as that of a steam 
engine. 

An International Architecture Exhibition organised, 
under the auspices of the Belgian Government, will be 


opened in the Palais des Fétes at Ghent on April 30th. 
e=- wr modern arrangements of 

= ae modern electrical 

by the Government's 


The deal with of the exhibition will be wide, as not only will it 
‘Thus furniture, pianos, carpets an! 

all to tech a places f in the exhibition. 
estigation Committee as a 










archi! properly s0-alled, but also with 
th the 

eg ting apparatus, the newest 

private iron and steel 


Finca the wy Gnancial difficulties of the industry 


9 Sem 
should gi 


It is suggested that the Government 
tial aid to the combined companie-, 


which would h have an mows about equal to that of the 
Wakamatsu State Steel Works, while these privat. fac 
tories and the Government works together would control 
some 90 per cent. of the country’s total production. 


THE improvement works for Zanzibar Harbour, East 
Africa, which have recently been commenced, wil! cost, 
according to the tes, £250,000. The scheme 
ineludes the reclamation of about 20 acres on the Malindi 
A conerete wharf, 1300ft. in length, 
minimum depth of 30ft. at low tide, is to be 

‘It.is intended to install modern equipment of 
electric cranes. Another project being 
) of is the construction of a narrow-gauge electric 
y to run the whole length of the island, with branch 
at important centres. 


x As the Patent Office is most i 













t to American 








ENTING : . Srds ai ustries, the American Engineering Council directed its 
pat ne oxi he < el “ary 1 Be S of Bite Ooamutines toad deb Dineiek abeoment to increase 
ye) fete that - wey as under an | coven ond of the Office. The volume of work during 
igation ite 4} — + fy to | the past ongged ea ae was 36 per cont. larger than during the 
_— be ae 3 This « nl year before, increased each year ; but because 
was = Ee ‘the 7 7 and “sem: of their low salaries, about 25 cent. of the — 
control of price , British G annually. As a result of the inefficiency thus pro- 
Noe French wheal ad a oe | duc dude an undue proportion of defective patents is granted 
a At the recent meeting between the ot ete | and the work is so far behind that the value of many 
Coal say however) tho. position was considers poe om is greatly reduced, if not destroyed. 
. to the fact hat France was receiving | THe Home Seeretary Sardi notice in the London Ga-ctl:, 
te of <a] from America and Germany, ond | | under the Faetory and Act, 1901, that he has 





to take the allocation of British coal at the | 

hh prices until recently prevailing, it was: that the | 
cation should be removed. The co ing 
of the French ‘demand for coal coupled 
production in Great Britain, has had the effect 
a fall in the price of British export coal. 
present agreement, Great Britain is under no: 
export a minimum quantity of coal to any po country, 
with the exception of Italy, which continues to take 
delivery of 350,000 tons a month. 







to the wanu- 
» made 


uleanising 


ctitied ceomaphondoaial 
— of ind following yor lo rd 
wholly or a. 
| eee th prom nw the cl cure 
(6) any ‘cay ‘other volving the use of carbon disul 
Prgride. earbon-chlorine compounds, or 
(c) process involving the use of lead or lead 
somnpoendat wee dangerous, and that he proposes to make 


regulations to apply to all factories and workshops in 


which such manufactures and processes are carried on, 
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ELECTRIC FURNACES FOR NON-FERROUS METALS 


(For description see page 48) 











FIG, 1--ONE-TON DETROIT FURNACE 














FIG. 2--250-LB. BOOTH BRASS FURNACE 
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AGENTS ABROAD FOR THE SALE 


Che Engineer. 


BUENOS AIRES. 
CHINA,—Ketry 
ong. 
Camo Exrress Agency, near Shepheard’s Hotel, 
Cairo. 
 RANCE,—Boyveav anv Caevitret, Rue de la Banque, Paris. 
CHAPELOT AND Cirm., 136, Bld. St. Germain, Paris. 

INDIA.—-A, J, Compeiper anp Co., Bombay; Taacker aNp 
Co., Lamirep, Bombay; Taackenr, Sraxk anp Co.,, 
Caicutta. 

MAGLIONI AND Srxini, 307, Como, Rome; 
TREVES, Umbarto 1, 174, Rome; 
Bocvua, Rome ; Utaico Horr, Milan. 


oF 


Mircue.s’s Boox Srorxn, 576, Cangallo. 
AND Watsn, Limrtep, Shanghai and Hong- 


LOY PT, 


ITAL\ FRATELLI 


Corso FRATELII 


|} APAN.—Marvuven Co,, Tokyo and Yokohama. 
\FRICA,-Ws. Dawson axp Sons, Liwrrep, 7, Sea-street 
(Box 49), Capetown. | 
Cc. Jora anv Co., Johannesburg, East London, and | 


Grahainstown. 


\USTRALIA..--Gorgpon anv Goren, Limrrep | Melbourne, 


Sydney, Brisbane, and Perth, & 
MELVILLE AND MULLEN, Melbourne 
ATKINSON AND Co., Gresham-street, Adelaide 
CANADA,.-—Dawson, Ww., ASD Sons, Limirep, Manning 


chambers, Toronto 
GORDON aNp Goren, Limirep, 132, Bay-street, Toronto 
Mon Treat N ews Co., 386-388, St. James-street, Montreal. 
forontro News Oo., 42, Yonge-street, Toronto. 

(EY LON,—-Wisayvarrna anv Co,, Colombo. 

IAMAICA EpvucaTiona. Surriy Co., Kingston, 

NEW ZEALAND.—Gorpon anp Gorcn, Limrrep, Wellington 
and Christchurch; Urrox anp Co., Auckland ; 
Wutson Caaio anp Co,, Napier. 

STRAITS SETTLEMENTS.—Keity anp 
Singapore. 

UNITED STATES OF AMERICA 
Co., 83. and 86, Duane-street, New York ; 
mow Newa Co., Chicago. 

Iyent for Subscriptions—Cuas, H. Daniers, 214, West 
50th-street, New York City. 
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Coming Aeronautical Developments. 


1921. 


In spite of the depressing conditions under which 
the aeronautical industry is labouring the technical 
development of the flying machine is not by any 
means being neglected. .On the contrary, experi- 
mental and research work of a bold and ambitious 
nature is being actively prosecuted in many quarters, 
Ideas are changing and advancing rapidly, almost 
if not quite as rapidly as they did in the war period. 
During hostilities the progress made was great out- 
wardly, but, in point of fact, it was very largely 
indeed composed of a refinement of detail, a growth 
in the absolute size of machines, and a development 
of the country’s capacity to manufacture them, 
their engines and accessories. Of genuine technical 
evolution, the war period showed much less than is 
ordinarily supposed. The aeroplanes at the end of it 
with one or two exceptions, were substantially the 
machines of 1914 with increased performance and 
added powers... None of the belligerents could afford 
to spend much time developing radically new and 
untried ideas. The progress effected was truly _re- 
markable, but it was practically all made within the 
lines of the earliest machines to take the field, To-day, 
with the leisure enforced by the dullness of construe- 
tional activity, the country’s aeronautical designers 
and research workers are exploring fields which, 
although visible during the war, were by force of 
circumstances all bat forbidden to them. The 
evolutionary tendencies in play at the present moment 
are powerful and. widespread, and if the industry 
can be granted survival for a space, they will almost 
certainly result in the near future.in practical develop- 
ments, beside which the progress made during the 
war will assume considerably less importance than 
we are accustomed to accord to it. 

The most significant accomplished development 
of the past twelve months was, in our view, the 
advent of the amphibian aeroplane, So far, the 
machines of this class that have been constructed 
are merely flying boats or seaplanes: fitted with re- 
tractable wheels that enable them to alight on or 
arise from land. These machines, it is true, have 
behaved remarkably well; indeed, in one instance 
during the Air Ministry trials last September an 
amphibian, it is reported, showed itself capable of 
alighting on rough ploughed land in a better manner 
than an ordinary aeroplane. Nevertheless, it 
obvious that in its present stage of development the 
amphibian is a hybrid and not a, distinct species. 
On the other hand, we believe that it is only at the 
outset of its career, and that in the not distant future 
it will become the predominant type of machine, in 
this country at least.. Such a condition, however, 
will hardly be attained until the amphibian becomes 
rather a land machine that can use the water than a 
flying boat, or seaplane, that can use the land. A 
second significant development of recent months is 
the widespread desire to get rid of wood and fabric 
as aeronautical constructional materials. In past 
years we were repeatedly and actively criticised for 
condemning wood, and advocating metal, but to-day 
practically everyone is agreed that the future lies 
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world which is like ly to be of interest to engineers. 


with the all-metal construction. During the latter 









portion of the war the Junkers machine, composed 
entirely of steel and aluminium alloy, even to the 
wing covering, appeared on the German side. In this 
country attention was simultaneously being given 
to the use of metal for the framework of the wings 
and fuselage, largely, however, because of the scarcity 
of suitable timber. But to-day our designers are 
studying the employnient of metal for its own sake. 
At Norwich successful results have been achieved 
with alloy steel sheets as the raw material for the 
fabrication of the ribs, spars, longerons, &c., while 
at Rochester a machine has been produced in which 
every part, including the wing and fuselage coverings 
and the propeller, is composed of steel, duralumin or 
aluminium. The Air Ministry is closely investigating 
the all-metal machine, and has purchased the “ Silver 
Streak” from Messrs. Shorts for experimental pur- 
poses. The use of metal instead of wood is bound to 
have a most important bearing on the evolution of 
the flying machine, for it undoubtedly permits the 
designer to adopt entirely fresh practices. Already 
we can trace its influence in the tendency now being 
shown to revert to the monoplane type with, as in 
the Junkers and other designs, the wing section 
greatly thickened and the wings cantilevered out 
from the fuselage without external stay wires. The 
same construction might be employed with wood, 
and indeed actually was in the case of the Sopwith 
and Fokker triplanes of the war period. But the 
advent of metal as a practicable material undoubtedly 
facilitates the evolution of the cantilever type of 
monoplane. In turn, the increased wing section will 
lead to another important stage in aeronautical 
development. Already we find the engines being 
worked into the wings in such a way that the air 
screw axis is substantially coincident with the chord 
of the wing—as, for example, in the four-engined 
all-metal cantilevered “ Staaken’’ monoplatie pro- 
duced by the Zeppelin Company--while ‘Senous 
proposals have been made to go farther and house 
the passengers or goods within the wings. In other 
directions the tendencies are no less revolutionary. 
The new Handley Page wing —discussed in Tire 
ENGINEER of October 29th, 1920—is so full of promise 
as to be worthy of consideration by itself, but it is 
not the only wing of its kind from which preliminary 
results of a satisfactory mature have been secured. 
In France, for example, a machine has been con 
structed and tested with success in which the upper 
wings are composed of three separate leaves that can 
be overlapped and closed up or extended horizontally 
in such a way as to produce a two-to-one variation in 
the wing area. Departing still farther from accepted 
ideas, others are devoting renewed attention to the 
helicopter, and it is certainly not too much to hope 
that, from the experiments in this direction now being 
conducted by the Air Ministry and privately, this 
type of flying machine may at long last be put on a 
practical basis. Turning to the motive power side 
of the matter, we find no less clearly marked signs 
of fevolutionary change. The water-cooled petrol 
engine now largely accepted as standard may not 
retain its supreme position much longer. It is being 
challenged, or is likely soon to be, by other forms of 
motor using heavy fuel oil and even by steam turbines. 


In what direction, it may be asked, do all these 
developments point ? Towards increased safety and 
decreased cost? ‘Towards the day when aerial trans- 
port shall assume the position so long prophesied 
for it by the enthusiast and visionary ’ During the 
war all our efforts were concentrated upon the im- 
provement of performance, All other developments 
were of secondary importance. The improvement of 
performance was achieved stage after stage, but it 
was secured often at the sacrifice of qualities, such as 
strength, trustworthiness and economy of production, 
which dare be neglected only in war time, The 
developments of which we have written above are 
not, it will be seen, primarily concerned with the 
improvement of performance, although some of them 
may incidentally secure that result. They all, aim 
at improving the strength and trustworthiness of 
the flying machine, at removing the risk of fire with 
which the aeroplane of to-day is faced, or at reducing 
the dangers it has to meet when alighting or getting 
off. The future of aerial transport is not to be judged, 
we suggest, by the exhibition it has so far made. 
Granted that the developments in view can be brought 
to satisfactory practical fruition, there is every proba 
bility that the present opposition of the public to 
commercial flying will be deservedly overcome. 
Though it may be justifiable to doubt that the general 
welfare and happiness of the world will be promoted 
by the advent of universal flying, yet it is man’s 
fate to have to accept the inevitable in mechanical 
progress. Let aerial transport, whether by flying 
machines or dirigible airships, attain an equal degree 
of safety, economy and trustworthiness to that of the 





railway and the steamship, and it will be impossible 
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for the public to avoid accepting it as a part of its 


daily life. 


Merchant Shipbuilding in Germany. 


Tue fact that the merchant fleet of Germany has 
practically disappeared from the seas as one of the 
results of the war should not cause us to lose sight 
of the circumstance that that country possesses con- 
siderable recuperative power which, if properly 
applied, will doubtless enable her to recover in ship- 
building within a shorter period than might be 
expected, It is scarcely necessary to say that, it is 
no pleasant feature of the present times for the 
Germans to see the flags of most maritime nations 
flying in their ports, and particularly on ships which 
had formerly belonged to them. If anything were 
calculated to act as a stimulus to shipbuilding enter- 
prise it is this situation of affairs, under which the 
country’s oversea imports and exports are bein 
transported almost entirely in foreign vessels, Even 
the arrangements recently concluded. between certain 
Teutonic shipping companies and shipping groups 
in the United States for the transport of passengers 
aud cargo can only be considered to be temporary 
expedients pending the reconstruction of the merchant 
marine on a basis which is intended to surpass the 
former peace-time fleet of over 5,000,000 gross tons. 


500,000 tons, whereas present estimates put the out- 
put capacity at from 750,000 to 1,000,000 tons per | 
annum. New yards of various sizes were established | 
or partly established during the war, and one of them | 
is intended to be the largest on the Continent of | 
Kurope when fully completed, but that wiil not be| 
for some time to come, 

There is naturally a vast difference between pro- 
ductive capacity and actua! output from a given ship- 
yard, and to say that the former is now approaching | 
one million tons does not carry great weight unless | 
the capacity is being used; but there is no question | 
of such full utilisation at the present time. Germany 
has, it is understood, surrendered all the ships which 
she was called upon to deliver by the Reparation 
Commission, and now only has to fulfil, if required 
to do so, the obligations regarding the supply of new 
construction of not exceeding 200,000 tons per annum 
for a period of five years. A demand for the delivery 
of that tonnage-—a demand which, according to the 
Treaty of Peace, should have been made over a year | 
ago, accompanied by specifications—has not been | 
made, and it looks as if no such requisition will be | 
put forward by the Reparation Commission. The | 
German private shipyards, and to some extent the | 
Government yards, pending the question of further 
developments, are engaged on new merchant con- 
struction and works of repair, and one company 
recently reported, at the end of its financial year, 
that it had received instalments, amounting to 
172,000,000 marks,on the purchase price of vessels 
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In 1913 the total combined production of the German | 


private and Government shipyards slightly exceeded | ; 


bination of shipping, shipbuilding and_ kindred 
|interests for its execution) These associations 
| interests have been maturing during the whole of the 
| present ycar, and although no particular reference 
'has been made to shipbuilding in connection with 
| them, it is obvious that they are tending in the direc- 
|tion of the project which has been briefly outlined. 
| We refer to the amalgamations or establishment of 
/communities of interests between collieries, iron and 
| steel works and engineering firms, and the financial 
| participation of coal and iron and steel companies in 
different shipbuilding yards, which in turn were 
closely associated with some of the leading shipping 
companies. If the small shipyards and three other 
yards are left out of account the present situation is 
such that all the shipyards are now connected with 
| collieries and steel works, and are thus assured of 
| constant and regular deliveries of coal and steel for 
| shipbuilding purposes, while the engineering associa- 
'tions in one or two cases provide for the supply of 
steam turbines and internal combustion engines. In 
| fact, and without any indication of the ultimate object, 
the nucleus has already been formed for the establish- 
ment of the great shipbuilding trust under considera- 
tion, which could scarcely lack the support of the 
|Government. Naturally, everything depends upon 
'an adequate supply of raw materials being available, 
and on this point there is no shadow of a doubt— 
yermany has plenty. The production of pit coal, for 
instance, throughout Germany—not Prussia alone— 
increased by 19,800,000 tons in the first ten months 
of 1920 as compared with the corresponding period 
in 1919, or an augmentation only short by 4,200,000 
tons of the quantity to be delivered to the Allies 
in twelve months; while the output of lignite ad- 
vanced by 14,000,000 tons during the same period. 
As to the problem of iron ore supplies, the 
question of Lorraine minette is no longer a matter of 
concern ; the Germans believe that with their own 
resources, even if only 8,000,000 tons per annun, 
and with the imports from Sweden, Spain and other 
countries, they can manage very well, while at the 
same time not refusing the minette from France at 
the rate of 1,500,000 tons per annum in exchange for 
Westphalian coke, with which the French are unable 
to dispense. The country is, therefore, equipped for 
proceeding with the great shipbuilding scheme on the 
arrival of an opportune moment, and the only factor 


of 


been small, a great deal of preliminary work has been 
done. _Many schemes have been formulated, and i: 
a number of cases applications haye been made for 
permission to carry out work and to borrow money 
| therefor. 

| Abroad, Toronto is contemplating the expenditure 
|of 2} millions of dollars on sewerage, Cape Town is 
}engaged on important drainage and sewage dispcsal 
plants. Johannesburg has in hand work in connection 
with housing, sewerage, &c., which is to cost sonw 
£2,000,000. Pretoria is expending a million and a-hali 
| on similar objects, while Kimberley is carrying out a 
sewerage scheme which is to cost £300,000. 


The Activated Sludge Treatment. 

During the year a great deal of attention was pai| 
to the activated sluge method of purifying sewage 
The system is being investigated throughout th: 
civilised world; Europe, Asia, Africa, America an 
Australasia are all interesting themselves in it. The 
| London County Council is studying it with a view to 
| seeing if it could be successfully applied to the treat 
|}ment of London’s sewage. The large plant at the 
Davyhulme works of the Manchester Corporation is 
very nearly completed. It would, we understand, 
have been at work long ago, but it has been kept back 
by reason of the difficulties experienced in obtain 
ing certain necessary parts; but they are now on 
the site, and the plant is expected to be in operation 
very shortly, It is designed to treat 1,000,000 gallons 
of sewage per day. Many towns, both large and 
smali, in this country are also going into the ques- 
tion. In connection with one set of experiments 
—that made at Stoke-on-Trent—a report, to which we 
|referin the next paragraph, was issued during the 
year. The outstanding event of the year was, 
however, the decision come to by Milwaukee. As 
our readers areaware, that"American city was among 
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| the first to undertake.tests of the system, and, as a 
result of spending some £70000 on ‘them, if has now 
| definitely decided to adopt the treatment fcr the 


whole of its dry-weather sewage flow, which it is 
estimated will amount, in another thirty years or 
so, to 129 million gallons per day. The estimated 
expenditure on the first portion of the undertaking, 
which, it is considered, will be of sufficient capacity 
to-meet the needs of the city for the next ten years, 
is £1,000,000." For that outlay an installation capabl« 
of treating 85 million gallons per day can, it is cal- 
culated, be provided) The gallon in question is 
of course, the United States lon, which, it will be 
remembered, is 0.833 of a British Imperial gallon. 
It is proposed.to..provide fora six-hour contact in 





which would appear to stand in the way of its execu- 
tion would lie in the non-fulfilment by Germany of 
the obligations assumed in relation to the Allies under 
the Treaty of Peace. 
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| represents about 93.5 


the aeration tanks, and it ia calculated that for the 
full flow of 129,000,000 gallons per day, 10,057 horse- 
power will be required to drive the air-compressing 
machinery. That amount, it is interesting to observe, 
horse-power per million 
Imperial gallons. The estimated operating expenses 
are given as being £3 18s. per million U.S. gallons 


|and the capital charges £2 16s., or together £6 14s., 


Sanitary Engineering in 1920. 


General Outlook. 
Tae difficulty in obtaining permission to borrow | 
money and the high cost of materials and labour | 


which works out at just over £8 per Imperial gallon. 


The Stoke-on-Trent Experiments. 


The experiments to ascertain whether the activated 
sludge process of treatment is suitable for adoption 
for the sewage of Stoke-on-Trent were carried out 


under construction. But the present work on new 
ships only represents a provisional measure, seeing 
that a great scheme is in course of preparation for the 
reconstruction. of-the merchant marine on @ grand 
scale. As recently reported by a director of one of 
the principal shipping companies, it is proposed to 
form a shipbuilding trust, comprising all the private 
as well as Government shipyards. It is uncertain 
whether the private yards will be included volun- 
tarily ; but this appears to be immaterial if it is 
correct that such a trust will be able to secure from 
the Government the rights of ownership in all the 
shipyards, particularly as the Government, for 
economic reasons, has a great interest in the restora- 
tion of the merchant fleet to its former level. Once 
the trust is formed, it is proposed to begin the con- 
struction of from three to four new types of standard 
ships on the “ fabrication” system, and the parts 
made in different districts of the country will be 
transported to the shipyards and there assembled 
together. It is calculated that by means of a wide- 
spread distribution of the orders for the component 
parts of the ships it will be possible to turn out 
1,500,000 gross tons of new construction in the first 


year, a larger tonnage in the second year, and a still | 


larger tonnage in the third year. In these circum- 
stances it is considered that the delivery of 200,000 
tons per annum to the Allies for five years would not 
be a matter of serious importance, especially as the 
first year’s output is computed at 50 per cent. more 
than the entire amount of new construction which 
Germany is under the obligation to supply in five 
years. It is estimated that the scheme will be carried 
out in the course of a few years, and that within ten 
years the merchant fleet will be greater and more 
modern than was the case in 1914. 

At first sight the scheme would appear to be fan- 
tastic, but on closer consideration it seems to possess 


the elements of probability, as it aims at the com. | 





militated against progress during the year. Certain: | by Mr. W. H. Makepeace, the sewage engineer of 
disposal plants were, however, completed and others {that borough. The investigations, which had then 
have progressed, though many that are urgently | lasted upwards of a year, formed the subject of a 
required have had to be neglected for the time being. | report which was issued in April last, and they are 
Reference is made in subsequent paragraphs to works | of all the more interest in that the sewaige dealt with 
| that were completed or advanced during the year, | contained a considerable proportion of trades waste- 

and mention may here be made of certain events of | principally pottery “ slip,’ which has a specific gravity 
| interest which have taken place within the last twelve | of 2.5. The plant employed consisted of existing 
months. Wigan purchased from Lord Derby, the | tanks. As it was arranged at the outset, it was made 
owner, the land on which its sewage works are situated. | wp of (a) one detritus tank, measuring 9ft. by 21ft., 
The site extends to 469 acres, and the purchase price | and having an average depth of 5ft. 6in.; (b) one 
| is given as having been £16,000, or just over £34 an | aeration tank, 75ft. long by 42ft. 9in. wide, with an 
acre. The town is also. proposing to expend nearly | average depth of 7ft. 9in., and being divided up into 
| £131,000 for sewage disposal and sew purposes. |ten compartments by longitudinal partition walls 
| The present scheme is practically identical with that placed at right angles to its length. Each compart- 
for which application for sanction to borrow £50,743 | ment was, therefore, 42ft. 9in. long by some 7ft. wide, 
was made in 1914. The Ministry of Health inquiry | and the arrangement was such that the sewage had to 
into the present project was held in November. | zig-zag through the ten compartments to find its 
Salford is proposing to spend a quarter of a million | way to the outlet. The length of the path which it 
on improving its disposal works. Luton applied in | had to take was some 400ft., and in that length there 
May for sanction of @ loan of £50,000 for new outfall | were forty-two sets of diffusers arranged at intervals 





sewers. New disposal works at Bedford were formally 
opened in July. A Ministry of Health inquiry was 
held at Lincoln in November in connection with that 
city’s application to borrow £44,686 for renewing 
the pumping plant at the sewage outfall works at 
Canwick Fen. The excellent results that have 
attended the operation of the refuse salvage plant 
|at Marylebone—to which referénce is made in a 
separate paragraph—-have drawn a_ considerable 
| arnount of attention to the economies possible in that 








across the compartments, the inlet. cormpartment 
being most numerously provided with them and 
having ten. There was a baffle alongside each diffu er. 
The baffles were taken down three-quarters of the 
way to the bottom of the tank, and the liquid under 
treatment had to find its way underneath them. The 
total capacity of the ten compartments is 156,875 
gallons; and (c) one settlement tank, 25ft. in dia- 
meter, and having an average depth of 13ft. 104in. 
The air compressor could deliver 203 cubic feet of 


| direction. The London borough is not alone, how- | air at 10 Ib. pressure, though we gather that the 
jever. Plants fer the salvage of refuse are to be | ordinary working pressure employed was 41b. per 
| installed at Sheffield, Barnsley, and Nelson. Sheffield, )}square inch. For the first six. months or so the 
| some little time ago, erected a small experimental | amount of sewage treated was 120,000 gallons per 
| plant, which has proved to be so suceessful that it is | twenty-four hours. At the end of that time the rate 
| now proposed to lay down an installation capable of | of flow was increased to 300,000. There were initial 
treating its total daily collection of refuse. The plant | troubles in building up the activated sludge, but 
| at Barnsley is to comprise screens, picking belts, a|/ they were got over satisfactorily, and thereafter 
| cinder washer, a pulveriser to treat nightsoil, and | effluents which are described as being “‘ good all 
| the necessary conveyors. The Nelson plant is, we | round” were obtained. One of the things found 
| gather, also to be capable of dealing with the total necessary was an additional detritus tank, through 
| daily collection. | which the incoming sewage was made to pass after 

Although, as we have said, actual construction has | emerging from the first detritus tank and before 
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flowing into the aeration tank, The results which | the river has a width of half a mile and a depth of 
have been, and are being obtained with this plant | 35ft, The new works will comprise three screening 
are extremely good. The effluent is high in nitrates | chambers, four detritus tanks, twenty-four precipita- 
and of a thoroughly stable character, even after | tion tanks, three storage tanks, twelve sludge drying 
prolonged incubation. A reduction of 98 per cent, | beds, water supply arrangements, branch and outfall 
in the bacteria content is obtained, while the dissolved | sewers, roadways, tramways, fencings, crane tracks, 
oxygen figure is 0.33 per 100,000, the Royal Com. | electric installation, pumping plant, river wharf, &c. 
mission’s limit being 2.0. The sludge nitrogen.con- | The Ministry of Health has sanctioned part of the loan 
tent averages 4.5 per cent. So satisfied is Mr. Make- | on account. 
peace with the working of the experimental plant | 3 
that he included in his report re aes for Pe oe! Sewage Disposal Plant for Tokyo. 
down a plant to treat, on the activated sludge system,| The city of Tokyo is engaged in the construction 
the sewage of a town of 50,000 inhabitants with a | of disposal works to treat the whole of its sewage. 
dry-weather flow of 1} million gallons, and of the | As the population is as numerous as 3,000,000, the 
expense of working it. He calculates that whereas | undertaking is of considerable magnitude. The 
a bacteria bed installation would cost £125,000 to | Japanese authorities have decided to adopt. bacterial 
lay down and £6800 a year to work, an activated | treatment with rectangular filter beds, but hesitating, 
sludge plant would only cost £85,000 and cost £4373 | apparently, to design the distributors themselves, 
a year to work, There would therefore be an esti; | they sent agents to this country to investigate. The 
mated saving of £40,000 in first cost and £2427 a| result was that an English firm—Messrs. Hartley, 
year in operating expenses. The operating expenses, | Sons and Company, of Stoke-on-Trent-—was com- 
it will be noted, work out at about £8 per million | missioned to design the necessary apparatus, The dis- 
gallons. | tributors adopted are of the reciprocating rectangular 
. 7 type, and they will be electrically driven. Each dis- 
The Activated Sludge System for Reading, tributor arm isto be capable of eine nme ha 
Owing to the desire of the Reading Corporation to | of 1130 gals,—just over 5 tons—-per minute, with a 
maintain the hitherto excellent character of effluent | 2ft. head of water aboye the top of the beds. The 
from the sewage farm, the capacity of which is now | power required to drive the apparatus amounts, we 
fully taxed, it has been decided to install a complete | understand, to only some 24 brake horse-power per 
purification scheme on the activated sludge principle. | acre of beds. That amount of energy will operate 
The Ministry of Health has, after inquiry, sanctioned | four distributors discharging 10 tons, of sewage per 
the scheme, which is the first in this country proposing | minute continuously, It is to be regretted that the 
to deal with the whole of the sewage of:a town of | distributors will not be made in this country—as, had 
large size. The population of Reading approaches | it not been for the altered labour conditions brought 
80,000 persons. The system, we may add, is especially about by the war, they would nearly certainly have 
adapted to a town like Reading, where rain water is | been—but in Japan. 


rigidly excluded from the sewers. The ‘Thurrock, Grays and Joint 

The Thurrock, Grays and Tilbury Joint Sewerage 
Board made satisfactory progress during the year 
with the large scheme of providing a main inter- 
cepting sewer and purification works for the manu- 


New Works for Portsmouth. 

The Portsmouth Corporation towards the end of 
the year received the sanction of the Ministry of 
Health to a scheme for the development of its sewage 
pumping station at Eastney. ‘The existing machinery 
consists of two beam ing engines and three 24in. 
centrifugal pumps direct coupled to gas engines 
working on town gas, ®ach unit being capable of 
purnmping about 12 million gallons a day. The present 
dry-weather flow of sewage to the pumping station 
is about 8 million a day, but in times of 
storm the existing’ sewerage system is capable of 
carrying to the station about 80 million gallons in | third, which will comprise the final Jength @ 
the twenty-four The new scheme is intended oo pumping station and purification we 
to provide such plant as will enable the |expected to be advertised . Nearly 
station to deal this latter figure, and four new |.of the work is being in diffie 
units are to be i each of which is to be consisting <f peat and river mud, which n 
of pumping about 10} million gallons a day, and | slow progress and expensive timbering. 
will consist of a eentrifgal pump direct coupled to | war estimate for this work was nearly £100,00 
an al motor, the current being |it is expected that the present cost will be. 
obtained from the ion’s electricity supply three times that figure. The western end 
mains. The existing screens ' and | district comprising the Board’s area is at pre 
they are being superseded by undrained, and the Orsett Rural District Ce 


nically op ing gear. ~ has applied to the Ministry of Health for a lean 
electri driven are also 


stations are involved, the smaller of whi 
is in hand. There will be three main 
for the work. The first is nearing co 
second has been started about six mont 














rs in the gonstruct the necessary subsidiary sewers $0: call 
new scheme. sewage Eastney pumping | its sewage into. Board's main intercepting sewer. 
station is conveyed through tw diameter cast 


iron pumping mains to the mouth afi 
Harbour. In order to nodate the extra 
tity of sewage which will 
machi , @ third 
160 yards long is to 
nically operated 
charge ends of the 
the outflow of sewage 
unsuitable. The total 


The Sand Filtration of Sewage Effluents. r. 
River Boards and others having jurisdiction o 
streams are now in some instances insisting that, 
the quantity of the effluent from sewage works is 
large in comparison with the flow of the stream into 
which it is to be discharged, the final effiuent shall be 
through sand filters. In the West Riding of 
Yorkshire, for example, there are cases in which the 
; effluent is delivered into small streams or water- 
estimated at £160,000. courses which, in summer time, are normally dry. 
West Kent Main S ge B 1 In some districts, too, there are streams which, with 
but little fall, meander for several miles through 
In the year 1914 the West Kent Main Sewerage grazing lands and are the only source of water for the 
Board initiated a scheme for extending its outfall | cattle during the hot weather. In such cases the use 
works at Long Reach on the Thames. In the follow- | of sand filters for treating the effluent from a works 
ing year it obtained sanction to carry out the work, comprising, say, sedimentation tanks, percolating 
but in consequence of the war the permission was | filters, and humus tanks, has been found to give good 
cancelled. Since the Armistice, however, the scheme | results. Sand filters are, we understand, to be pro- 
has been revived in an extended form, and the | vided at the new works which are now being con- 
Ministry of Health held an inquiry in December in | structed at Pontefract, There the depth of the filter- 
connection with an application for powers to borrow | ing materials, which are to be enclosed in brick walls, 
the sum of £213,682. The Board is the owner of | is to be about 18in. The top layer will consist of from 
103} acres of land at Long Reach, Dartford. The | 6in,. to Qin. of coarse-grained sand. Immediately 
existing works occupy some 40 acres. The new | beneath it will be a Gin. layer of jin. to jin. gravel cr 
scheme provides for the reconstruction of works on | clinker, the bottom 4in. being composed of lin. stone 
nine of those acres and for the erection of new works | or gravel, and the whole being underdrained with 
which will cover an additional 8 acres. The balance of | ordinary agricultural pipes laid on a concrete floor, 
the land is used for the disposal of the dried sludge, | The outlets of the main underdrains are to have valves, 
which is ploughed in and cropped as far as possible. | which will be throttled so as to keep a head of some 
The area of the districfs which have the right to drain | 3in. depth of water on the top of the bed. At the 
, into the Board’s system is 157 square miles, including | inlet end of the filters there is to be an arrangement 
the Darenth Valley Main Sewerage Board's district | by which the effluent from the humus tanks can be 
of 73 square miles and other districts discharging | diverted into the main underdrain so as to enable the 
into the Board’s sewers under agreement amounting | sand to be cleansed by upward filtration. The wash- 
to 12 square miles. The total length of main inter- | ing water will be conveyed to lagoons for settlement. 
cepting sewers belonging to the Board is about 26 j 
miles. The population, which was only 101,600 | Petrol in Sewers. 
twenty years ago, is estimated tc be now 215,000. The It would have been thought that the high price of 
present scheme has been désigned for a population of | petrol, if nothing else, would have induced users of it 
250,000 and a dry weather flow of fifteen million | to take steps to ensure that none of it was wasted. 
gallons per day. Tho capacity of the existing outfall | It is a fact, however, that the spirit is occasionally 
sewer is fifty million gallons in twenty-four hours, or | allowed to find its way to the sewers, garages being, 
nearly three and a-half times the dry weather flow. | in particular, offenders, though in one instance which 
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car standing in a roadway. In this country, it is true, 
there were not during the past twelve months so 
many explosions in sewers due to this cause as was 
the case in the United States, where they were 
distressingly frequent; but they were quite suffi- 
cient in number to emphasise the danger of per- 
mitting highly inflammable and very volatile spirit 
to flow into such constricted passages as sewers, in 
which men with lights are nearly always at work. It 
is to be feared that users of petrol are by no means 
all of them fully alive to its dangerous character. 
The spirit, owing to its low specific gravity, floats on 
the liquid sewage and evaporates as it flows along 
with it, with the result that it mingles with the air 
in the sewer and an explosive mixture is formed. 
Thus a dangerous atmosphere may exist at a con- 
siderable distance from the point at which the epirit 
enters a sewer, and men at work may think they are 
in safety because far removed from any point at 
which an inflow of petrol may be looked for, whereas 
they are actually in danger, The risk of explosion 
is greatest at times when there is a heavy flow in 
the sewers, for then there may be points at which the 
whole barrel of the sewer is filled with sewage, becauso 
it is at a lower level than the rest of the sewer, and a 
trap is formed past which air cannot make its way. In 
such cases it is possible for the petrol, since, by reason 
of its lightness, it floats on the liquid, to be prevented 
from flowing away, and, as it gasifies, to charge the 
air in the higher lying parts of the sewer with in- 
flammable vapour. Quite a small volume of the 
spirit may then be sufficient to bring about disastrous 
results. There may not, of course, be always an 
explosion when ignition takes place, since the gas 
and the air may not be present in the necessary ratio, 
but the results of a fire in a sewer are bad enough. 
Flames of ignited petrol gas in a case reported in 
London during the year are said to have travelled 
along a sewer for a distance of as much as 400 yards. 


Marylebone's Refuse Salvage Plant. 

At the end of October the new dust sifting and 
salvage plant which has been installed by the St. 
Marylebone Borough Council was formally opened. 
Up till about three years ago the work of collecting 
and disposing of the refuse of the borough had been 


carried out by a contractor, and the amount of the 


contract for the year 1917 was some £25,000. To 
new it, however, the contractor desired the Council 
agree to an undertaking to pay, in addition to the 
sum, any further imcreases in wages whici: 

might in future demand. The Council 
that and decided to 


his 
would not congent to 














The effluent, after treatment, is discharged into the | has been brought to our notice the liquid is said to 
Thames alout 20 miles below London Bridge, where ' have entered a sewer from a defective tank of a motor 


Of the work itself. Had it 
we had te pay for the current yea 
£60,000. By ing motor lorries 
capacity instead of horse-drawn carts 

, by the use of machinery for 
previously required hand 

the i ion of an extensive sifting 
xe at, it has sueceeded in so far reducing 
time when the disposal of the whole 


omething like 
ic 












d 180 tons—the maximum collected in 
one . Ftom the pit it is lifted by a 2 cubic yards 
pale ye We howe-poest’ etrically driven 


crane and dropped into a hopper which discharges 
on to a shaking screen, which is constructed in four 
sections, arranged one over the other, each section 
moving in a different direction to the others at any 
one moment. The screen separates the material into 
four different categories: (1) fine ash and dust ; 
(2) cinders and unburnt or partially burnt coal ; 
(3) waste paper, bottles, bones, rags, &c.; and (4) 
tins. wire, and other iron articles. The discharge from 
each of three of the screens is passed over a magnetic 
separator and the iron articles so recovered are placed 
with the tins, &c., in a de-soldering furnace, the 
residue being baled in hydraulic presses. The various 
articles and materials recovered are preserved and 
sold. As much as £3127 was realised in this manner 
during the year 1919 before the plant was in full 
Operation. When it is completely at work it is antici- 
pated that only about one-fifth of the total weight of 
refuse collected will have to be barged away by canal 
and the majority of that amount will consist of 
clinkers. The plant, which is entirely driven by elec- 
tricity, comprises a steam boiler supplying steam to a 
dingle-cylinder engine which drives a 50-kilowatt 
dynamo. There is also a six-cylinder oi! engine driving 
a dynamo of similar size for use as a stand-by. The 
shaking screen, which was designed by the Highways 
Engineer, Mr. James Gair, A.M. Inst. C.E., and his 
assistant, Mr. Leslie Head, consists of four oscillating 
trays operated by excentrics. Each tray contains two 
perforated plates, the openings in the upper plate 
being 2}in. in diameter and in the lower plate jin. in 


diameter. The fine ash is ground into a fine powder 
in a crusher and can be sold as a fertiliser. The 
breeze is washed and sold as a low-grade fuel. The 


bottles, jars, and glass are’sorted and sold. The waste 
paper, rags, &c., are baled like the tins, but in a differ- 
ent press, and are also sold. So are the bones and 
anything else which is saleable, nothing of any value 
being thrown away. The Council has carried out the 
whoie of the alterations itself, 
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Electric Furnaces for Non-Ferrous 
Metals. 


KERSHAW, F 


JOHN B.C, LA 


By 


As far back as 1914 American central station 
engineers, on the look-out for profitable day loads 
heir power plants, had singlecl out brass and 
bronze foundries as specially suitable for the intro- 
duction of electro-thermal methods. In a paper read 
before the American Institute cf Metals in October, 
1914, Mr. H. M. St. John gave the results of some pre- 
liminary tests made under three different systems of 
operation with two furnaces, one of the ordinary 
brass-melting type, provided with a lift-out crucible, | 
and the other of the tilting type. These systems of 
operation were (1) continuous operation for twenty- 
hours a day, (2) ten-hour operation, and (3) 
‘special’ ten-hour, operation, in which sufficient 
power was maintained during the night to keep the 
The results obtained are given in the 


tor t 


foul 


furnace hot. 
following table : 
TABLE I.—Approximate Power per Ton. 
K.W.-hours per ton 
Mode of operation. --—- —_" 
Lift-out Tiltang 
furnace, furnace 
280 
400 
397 


400 
580 
540 


{ Continuous .. 
Yellow brass 10-hour { é 

.* Special” 10-hour 
350 
500 
467 


500 
720 


640 


Continuous 
10-hour 
Special 


lu-hour 


figures obtained, the following general 


From the 


these furnaces were installed because all the material 
required for their rapid equipment was available on 
the spot. Whether they will prove as economical 


| as the older type of oil-fired crucible furnaces under 


peace conditions remains to be seen, but the follow- 
ing particulars of the more widely used furnaces 
show that they have much in their favour, especially 
their ability to work with a neutral or reducing atmo- 
sphere over the melt, and thus entirely to prevent 
oxidation losses. 

At the meeting of the American Institute of 
Chemical Engineers, held at Cambridge, Mass., in 
the summer of last year, one whole session was devoted 
to the subject of electric furnaces for melting and 
refining the non-ferrous metals, and the following 
classification description based upon the 
information in the papers read at that 
meeting : 

The following types of furnace were stated to be 
in successful use :— 

(1) The direct are furnace, of which the Snyder is 
the only representative. 

(2) The indirect are furnace, of which the Renner- 
felt and the Detroit are the most successful examples. 

(3) The vertical ring induction furnace, of which 
the Ajax-Wyatt is the best known and most successful. 

(4) The granular resistance furnace, of which the 
Baily is the only example. 

The Ajax-Wyatt induction furnace—Fig. 3 
reported to be the most efficient as regards use of 
power and the lowest in running costs; since it 
employs no electrodes, gives a thorough mixing of the 
charge, permits perfect control of the temperature, 
and affords the steadiest electric power load. Its 
drawbacks are that it must be charged or primed with 
molten metal after a shut-down, and it is therefore 
not adapted for intermittent use, and that no refrae- 
tory lining has been discovered that will withstand 
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FIG. 3 AJAX-WYATT INDUCTION FURNACE 


conclusions were drawn :—The ordinary oil. lift-out 
furnace will hardly turn out more than eight heats, | 
or about 16 ewt. per ten-hour day. If the furnaces 
are kept hot overnight, the electric lift-out, furnace | 
will increase this output by 25 per cent., and the | 
tilting furnace by 50 per cent. The net cost of melting | 
is such that the electric lift-out furnace can be used | 
to considerable advantage in melting yellow brass, | 
whenever continuous or twenty-hour operation is | 
practicable. When the furnace is kept hot overnight, 
the electric furnace, working ten hours per day, 
shows a net cost of melting close to that of oi!, but the | 
increased production and improved working condi- | 
tions may be considered factors of sufficient import- 
ance to swing the balance in its favour. 

\t this period—that is, at the beginning of the war 

there were, according to H. W. Gillett, of the 
United States Bureau of Mines, no electrically heated 
brass furnaces in commercial operation in America, 
whereas by the end of 1919, forty American firms 
were using or installing such furnaces, and over | 
one hundred furnaces were in operation. A later 
estimate gives 300 as the number now in use, but that 
figure may be accepted with reserve. One rolling | 
mill is stated to have installed thirty furnaces, but | 
they were chiefly of small capacity; one smelting | 
and refining company was employing four 1-ton and | 
four }-ton furnaces; another firm had four 1-ton | 
furnaces; and batteries of two or three furnaces | 


were quite common. | 

Of course, the pressure upon brass and bronze 
foundries was very great in America during the last | 
two years of the war, and it is probable that many of 


the action of alloys containing over 3 per cent. of lead. 

The direct arc furnace, of which the Snyder—Fig. 4 
—is the type used in the non-ferrous metal industries, 
is only applicable to the true bronzes or similar alloys 
containing 5 per cent. or less of zine. The chief 
advantage of this type lies in the fact that it can be 
employed with mechanical charging, and has a large 
output with a low power consumption. 

The Rennerfelt—Fig. 5—or any other stationary 
or indirect arc furnace, is stated to be most applicable 
to alloys low in zinc ; 10 per cert. is fixed by Gillett 
as the maximum allowable, althcugh some alloys 
containing 22 per cent. of zinc have been melted in 
this furnace without grave losses of the metal. The 


Rennerfelt furnace is being used in the United States | 


mint for melting cupro-nickel, bronze and silver, 


| and its power consumption is reported to be fairly low. 


The rocking type of indirect arc furnace, of which 
the Detroit—Fig. 1, page 44—is the most notable ex- 
ample, has won much popularity in America, since 
it is applicable to alloys of any zine content, gives a 


| low power consumption, can be mechanically charged, 


and mixes the charge very efficiently. Its drawbacks 
are that it must be operated with single-phase current 
and that the electrodes are easily broken when the 
furnace is left in unskilled hands—but that drawback 
may be said to apply to all arc furnaces. 

For rolling mills using yellow brass, the direct and 
indirect arc furnaces are quite unsuitable, since they 
would lead to high zinc losses ; and the induction type 
of furnace is unsuited for foundries and works where 
alloys high in lead are made or where frequent changes 


in composition are necessary. 


FIG. 4 -SNYDER DIRECT ARC 


The type of furnace to be installed, therefore, is 
determined largely by the alloy or metal which is to 
be produced, and each works will have to be guided 
by expert and skilled advice in the selection of the 
type best suited to its needs and requirements. The 
question of power costs also enters into the matter, 
and where cheap power is available the granular 
resistance type may be chosen, in preference to the 
more efficient are type, because of the savings which 
follow from the absence of electrodes. Bronze manu- 
facturers who take power from some small central 
station plant may be compelled to select the stationary 
two-phase Rennerfelt are furnace instead cf the single- 
phase rocking Detroit furnace, because single-phase 
current cannot be economically provided for one 
power user alone. 

The figures in table No. II. below 
Gillett for the output and power consumption of the 
named above, when melting brass 


are given by 
various furnaces 
and bronze. 

The figures in this table are the mean of the figures 
given by Gillett, and are of great interest and value ; 
since they do not simply represent the clairns made 
by the makers of the furnaces, but are based, in 
addition, upon data obtained from the brass foundries 
where these furnaces are in It will be noted 
that there is a wide range of power consumption, and 
that the efficiency of each type ef furnace in this 
respect increases with the size. 

As the cost of power is the chief item in the running 
costs of electric brass and bronze melting furnaces, 
every effort must be made to keep the furnace fully 
occupied in melting metal, even when it is only 
being run on a single shift of eight or ten hours per 
day. Another method of saving power is to ascertain 
by experimental trials what is the minimum power 
consumption required for each particular weight and 
that minimum ts 


use. 


type of charge, and to see that 


FURNACE 


adhered to in actual work by means of a bonus o1 

other inducement to the engineer in charge of the 

furnace. This plan requires that each furnace should 
Tasie Il 

Power con 

sumption 

in K.W.- 


hours per 
ton. 


Power Charge 
re of 
quired. metal 
in 
Ib. 
300 
600 


Output per day 
Type of furnace. in tons 
K.W. 10 hours.'24 hours 
1 tol}! 3to 3) 325 
2} to 3 6to 7 275 


30 
60 


1. Ajax-Wyatt — 


(Yellow brass ) 275 


105 800% 6to 10 | 475 


1500 


2. Baily 
( Yellow and red 
brass) 


2} to 34 


100° 
300 


600 
2000 


3. Snyder 
(Leaded bearing 
bronze) 


12 to 18 


500 
1000 2 
2000 


100 
125 


300 


14 


to 24 


. Rennerfelt— 
(Red brass and 
bronze and 
bearing metal) 


7Tto lO 
10 to 16 


—_ 400 
84 332 
16 to 20 | 287 


5. Detroitrocking, 40 125 
(Yellow and red) 225 1300 


eed 
brass) 300 2000 | 6 


ses 
237 


i 
34 
to7 


Nos. 3, 4 and 5 use from 2} Ib. to 6 lb. of graphite electrodes 


| per ton of metal charged. 


be provided with proper appliances for recording 
the kilowatt-hours used, and as the heat losses 
through the walls of the furnace and electrodes are 
fairly constant, the higher the rate of power supply 














Jan. 14, 192] 











THE ENGINEER 








49 











to the furnace the higher will be its efficiency asa 
melting appliance. 
DESCRIPTION OF FURNACES, 
Some details of the design and construction of 
the furnaces in for brass melting in 
America will now be given. 


various tse 


Tue Asax-Wyatt FuRNACE, 

The Ajax-Wyatt furnace is a modification and 
development of well-known Herring “ pinech- 
effect ’’ furnace. It is of the induction type, with 
vertical channels in which the molten metal is sub- 
jected to what Northrup calls the “ internal pressure 
effect ’’ of the electric current. This causes very rapid 
cheulation of the metal in the vertical channels of 
the furnace, and produces a thorough mixing of the 
molten metal, with elimination of all impurities. 
The loop channel below the pool of molten metal is 
constructed with a rectangular cross section, and with 
an acute angle at its lowest point, but with rounded 
angles where the channel connects with the furnace. 
The or pump effect claimed to the 
dominant force the cireulation of the metal, 
although “* pinch ’’ and Joule effects are also present. 
The size of the single-phase furnace, with a 70 per 
cent. factor, 80 kilowatts for 
brass melting, but when two or three-phase current is 


be 


the 


motor is he 


m 


power is limited to 


employed the size of the furnace increased 
to 240 kilowatts. 

The average rate of melting claimed for the furnace 
by the mamufacturers, the Ajax Metal. Company, of 
Philadelphia, is 8 lb. to 11 1b. of brass per kilowatt- 
hour. 


can 


safely 


| 
Tre Barty Furnace. 
The Baily furnace—Fig. 6 of the resistance 
type, broken carbon crushed to about jin mesh being 


18 


‘ 


last from three to four months; whereas the “ re- 
sistor’’ material requires additions of fresh carbon 
every two or three weeks. These additions are made 
by raising the roof off the shell by means of a hand 
wheel and screws. The carbon slowly burns away 
when once it has attained incandescence, and the COQ, 
gas produced being heavier than air, sinks and tends 
to cover the molten metal lying on the hearth of the 


furnace with a protective layer of inert gas, thus re- | 


ducing losses by oxidation. 

The Baily furnace is also constructed in a rect- 
angular shape, the * troughs in that form 
being two in number and placed longitudinally along 
each side of the hearth, The “ resistor’’ material 
is charged into them by long-handled shovels, through 
a door at each end of the furnace and directly above 
the trough. The standard type of rectangular fur- 
naces takes 105 kilowatts, and has a hearth capacity 
of 1500 lb. metal. Its rate of melting is stated to be 
600 |b. per hour. 


‘ ” 
resistor 


Tue Bootra FourRNacr. 


The Booth furnace—Fig. 2—is of the indirect arc 
rotating type, and in principle and design is very 
similar to the revolving furnaces used in the alkali 
industry for “ black ash’’ manufacture, excepting 
that the heating is effected by electricity. The 
engraving shows the rear view of the Booth furnace 
in operation at the brass foundry of Leitelt Brothers 
at Chicago, with the charging door open, and gives 
a good idea of the constructive details. The furnace 
is mounted on rollers, which are driven by a motor, 
and rotate the shell at a speed of two revolutions per 
minute without the aid of any gearing. 

The electrodes pass into the furnace throug) the 
two ends axially, and are coupled to the current 
supply by short flexible cables, which are connected to 
the eireular tracks upon which the furnace shell is 






Engineering on January 21st, 1920, and are reproduced 
in Table ILL,:— 


Tasre Ill.— Pour Days’ Test, Electric Melting, Booth F urnace 


Day of test bie . I 2 3 4 
4 
| Number of heats 6 8 4 I 
| Character of charge .. Scrap | Ingot | Ingot | Getes 
Weight charged, |b... 1698 (2236 1012 275 
Weight poured, Ib. 1676 (2229 1007 
Loss. per cent. ee 1.3 82 47 
Energy per ton, kw.-hour 354 412 474 136 
Power factor, primary 63 
Power factor, secondary 71 70 70 71 
Average weight per heat, Ib 283 2280 252 275 
Melting time per heat, minutes 47 59.5 57 61 
Tue Derrorr FuRNACcE. 
The Detroit indirect are rocking furnace—Fig. 1 


is the result of five years’ research work on the part 
of H. W. Gillett, one of the chemists of the U.S. 
Bureau of Mines, in co-operation with the Electro 
metallurgical Department of Cornell University, the 
American Institute of Metals, and a number of brass 
manufacturers. The patents have been taken out 
by the Bureau of Mines in the name of the Secretary 
of the Interior, and free licences to operate the 
furnace in America may be obtained through the 
Director of the Bureau of Mines. 

The furnace appears to be the most widely used 
of the electric furnaces specially designed for brass 
melting in the United States. It is claimed by the 
Detroit Electric Furnace Company, which has put 
the furnace on the market, that eighty-one are now 
in operation or under construction, and that the 
first furnace of the type installed at the brass foundry 
of C. B. Bohn at Detroit—in July, 1918—is still in 
use, and has melted more than 10,000,000 Tb. of brass 





FIG.5—-THE RENNERFELT INDIRECT ARC FURNACE 


used as the “resistor ’’ material. “The round tilting 
type of furnaces consist of a steel shell of fin. plate, 
7ft. in diameter and 6ft. high, mounted on the usual 
cast iron trunnions and brackets, and equipped with 
the customary tilting mechanism. 

The interior wall of the furnace is 5}ft. in diameter, 
with a wall of circular brick about 4}in. thick. The 
space between this brick wall and the steel shell is 
filled with kieselguhr. The steel roof ring is designed 
to hold securely the skew-backs of the domed arch, 
and is provided with a lower fin for dinning into the 
sand seal. The space above the trough dome and 
below the steel top is also filled with kieselguhr, 
in the same manner as the space between the fire- 
brick walls and the steel shell of the furnace proper. 

The hearth is composed of a mixture of carbo- 
rundum, fire sand and plastic clay material, bonded 
with silicate of soda. The “resistor trough” is 
arranged above the bath, and completely encircles the 
hearth. It is set on fire-brick piers. so that the heat 
from the lower part cf the trough is readily dissipated | 
within the furnace chamber. According to Baily, 
this feature is of vital importance in the successful 
design and operation of resistance type furnaces, 
since all early experiments with furnaces of this type 
operated without it resulted in failure. The “re 
sistor ’’ material contained in this trough, into which 
the electricity is introduced by means of the two 
carbon electrodes, radiates the heat generated towards 
the roof of the furnace, and thence down on to the 
hearth ; while the heat coming from the lower part 
of the, trough between the supporting pillars is also 
radiated directly on to the bath. The “ resistor” 
ring has a radiating surface of over 40 square feet, 
and as a result there is no highly localised temperature 
in the furnace. 

The “ resistor ’’ troughs themselves are constructed 
of carborundum, fire sand and water glass. They 
are made in sections and baked ready for placing in 
the furnace. Under the average working conditions, 
the “resistor” troughs and a pair of electrodes will 





FIG. 6—105-K.W. 


mounted. The current is supplied to these tracks by 
shoes, which press against them and make a sliding 
contact. The electrodes in the smaller furnaces are 
hand regulated; in the larger furnaces, automatic 
control is employed. 

The smaller furnaces likewise have only one door, 
whereas the larger ones are provided with a door at 
each end. The electrodes are water cooled, and 
graphite is preferable to carbon. The furnace is 
constructed in various sizes, holding from 250 lb. 
up to 3000 lb. of material, and when melting ingots 
and heavier brass scrap a heat will average from 
thirty minutes to one hour in time, depending upon 
the kind of metal poured. Thus, a 300 lb. charge of 
copper ingots requires about one hour to melt and 
pour ; whereas a 300 lb. charge of yellow brass would 
only require forty minutes. 

The complete rotation of the furnace results in a 
more even wear of the lining, and a greater absorption 
of heat by the metal from it. These factors help to 
bring down the cost of melting and upkeep charges. 
Except in the case of alloys with high lead content, 
the rotation of the furnace also mixes the charge so 
thoroughly that it is not necessary to stir it either in 
the furnace or in the ladle. 

The construction of electric furnaces in the past 
has followed lines which required the use of special 
electrical appliances and supply equipment. The 
Booth furnace is claimed to be a new departure, 
since it is possible to operate it with ordinary 110- 
volt single-phase current, which can be obtained 
from most public service companies. 

In the design of the larger-size furnaces of, this 
type, plans have been made for operating them with 
either two or three-phase alternating current, instead 
of single-phase. 

As regards the power consumption of the Booth 
brass-melting furnace, detailed figures of the operation 
of a small 250 lb. furnace of this type, installed at the 
Chicago Brass Foundry of Leitelt.. Brothers, are 
given in an article which appeared in Chem. and Metall. 


RESISTANCE FURNACES 


BAILY GRANULAR 


The furnace is very similar to the Booth rotating 
furnace in design, since it consists of a cylindrical 
shell mounted on rollers, and the meta! is melted by 
the radiated heat from an electric arc formed, between 
two horizontal electrodes, which pass through the 
ends of the furnace. The Detroit furnace, however, 
differs from the Booth furnace in the fact that. the 
furnace ends do not open outwards for charging 
purposes, although they can be unbolted and removed 
when a fresh lining is required for the shell; and also 
in the fact that the furnace does not make complete 
revolutions, but only moves slowly backwards and 
forwards and imparts a rocking motion to the molten 
metal within it. The illustration clearly indicates 
the chief features of the design of this furnace, and 
the following details of its construction and working 
are taken from the paper by Mr. H. M, St. John, read 
before the meeting of the American Institute of 
Chemical Engineers already referred to. 

The furnace consists essentially of a cylindrical 
steel shell, lined with suitable refractories and mounted 
on rollers and ring gears, which permit it to be rocked 
through any desired arc of revolution, up to & maxi- 
mum of 200 deg. This rocking motion is effected by 
a small induction motor, through reducing geal 
immersed in oil, and enclosed in tight 
The action of the motor is controlled by 
matie reversing switch, which may be readily set to 
give the desired angle of movement. The electrodes 
are controlled by hand wheels which permit them to 
be entirely withdrawn from the furnace chamber 
when so desired. During charging, the electrodes 
are withdrawn until their tips are flush with the inner 
wall of the furnace, in order to avoid striking them 
with heavy pieces of metal which might cause 
breakage. The furnace is then closed, the electrodes 
are brought to the operating position, and the are 
is started. During the first few minutes of the melting 
period the furnace is not rocked, since rocking at 


a 


a gear case. 


an auto- 


that stage is unnecessary and might cause electrode 
breakage. 


As the metal becomes soft, rocking is 
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started, through a small angle at first; later it 
reaches a maximum when the metal becomes com- 
pletely molten and enters the superheating stage. 
During this stage, the molten metal washes the inner 
lining of the furnace to within a few inches of the 
charging door at either end of the oscillation, at the 
rate of approximately two complete oseillations per 
minute. When the charge is molten, it hes m the 
lower half of the furnace cylinder, at a distance of 
from 7in, to 10in. from the are. The metal is heated 
by. conduction from the entire refractory lining, as 
well as by direct radiation from the are. The stirring 
action due to the constant rocking motion of the 
furnace is sufficient to maintain a constant tempera- 
ture throughout the melt, and thus to prevent the 
surface overheating which would result if the furnace 
were stationary. When the melt has reached the 
desired pouring temperature the arc is broken, and 
the charge is poured out through the spout beneath 
the charging door. The door itself is not opened until 
the furnace is ready to re-charge. If for any reason 
it is impossible to pour the metal immediately, the 
charge may be held in the furnace without danger of 
overheating, for no part of the furnace structure is 
appreciably hotter than the metal. 

The reliability of the furnace is stated to be high, 
since its construction is both simple and strong. Its 
cylindrical form, it is elaimed, permits the _best 
possible refractory structure; the method of _ heat 
generation is simple and involves no complicated 
parts, electrical or otherwise; the gears and other 
parts of the rocking mechanism are well designed 
as regards strength, and are not exposed to high 
temperatures ; while the electrical control mechanism 
is as simple as it can be made, and is very seldom a 
source of trouble. 

The power input of the furnace is stated to be 
relatively large, and its thermal efficiency high ; this 
combination resulting in a high productive capacity. 
The arc is not_more.than lin. from the metal on a 
iull charge, while it.is approximately 18in. 
irom the nearest refractories—the 


of the motel mepeaik oa Mane arc is eee | 
constant mixing whieh it undergoes. Using 
charges, the ae furnace will produce 
mately 2000 Ib. of mélten brass per hour of 
time, or about 15001Tb. per hour of 
the latter including time consumed 
pouring and ineidental delays. ‘This is a higher - 
ductive capacity than can be obtained with any other 
electrical brass-melting furnaee of 

St. stated 


As regards power Slowatt hours 
that the number of kilowatt Seentick cali per ton 


of metal varied widely, depending alg ele 
conditions and upon the nature of the 

One large rolling mill, operating the 

hours per day upon 60—40 brass, ilamad sities 
consumption of less than 200 kilowatt-hours per ton, 
and averaged 224 kilowatt-hours over a total of 
several hundred heats. Average eight to ten-hour 
operation on clean and new metal mixture 
showed about 250 kilowatt-hours for yellow alloys 
and 275 kilowatt-hours for red alloys. If a high pro- 
portion—over 50 per cent.—of very oily or wet 
borings and grindings were included in the charge, 
the energy consumption on 2000 Ib. charges will run 
as high as 300 kilowatt-hours per ton. 


THe RENNERFELT FURNACE. 


The Rennerfelt furnace — Fig. 5—for melting 
bronze, copper, nickel and silver, is constructed on 
the same lines as the Rennerfelt furnace for steel 
melting, but in smaller sizes. The furnace is a modifi- 
cation of the much older Stassano furnace, from which 
it differs only in the possession of a vertical electrode. 
By aid of this third electrode and of the electro- 
magnetic lines of force created by it, the arc is forced 
downwards towards the surface of the metal lying 
beneath, and a much more rapid heating effect is 
said to result from this closer approximation of the 
arc to the surface of the metal bath or slag. The same 
effect could be more simply and cheaply produced by 
inclining the horizontal electrodes towards the bath, 
and the inventor of the Rennerfelt furnace does not 
explain why his electrical method of deflecting the 
are is superior. In some of the latest Rennerfelt 
steel furnaces this plan is, in fact, adopted. Poly- 
phase current of any frequency and voltage can be 
used with this type of furnace, but when three-phase 
current is employed it is first transformed by aid of 
a Scott connection into two-phase current, and is 
used on the three-wire system. The Rennerfelt 
furnace is employed by the U.S. Treasury autho- 
rities and by other users of bronze and copper in 
America for melting these metals, and over one 
hundred and fifty of these furnaces are reported by 
the makers to be in successful operation. Fig. 5 
shows the furnace installed at the Mint, Philadelphia, 
for melting bronze. 

THE SNYDER FURNACE. 

The Snyder furnace—Fig. 4—is of the direet are 
type, which, as explained in the introduction, can 
only be employed for bronze melting and for non- 
ferrous alloys generally containing less than 5 per 
cent. of zinc. The distinctive feature of the original 
Snyder furnece was that it had only one electrode 





passing through the cover, and that this cover was 
removable for charging p The current passed 
into the molten bath by the upper electrode, and away 
by a water-cooled hearth electrode embedded in the 
lining of the furnace bottom. This type of furnace, 
however, has never been popular with ‘practical 
electro-metallurgists, owing to the difficulty of keeping 
the hearth in good condition when pierced by one ‘or 
more eleetrodes, and in the later Snyder furnaces 
the bottom electrode has been dispensed with, and 
two graphite electrodes are used for conducting the 
eurrent to and from the metal bath, through the 
cover. No detailed figures have been published to 
show the efficiency of the Snyder furnace when applied 
to bronze melting other than those given in Table IT., 
but there is no doubt that a furnace constructed on 
the Snyder principle, with only two top electrodes 
of small sectional area and no charging doors, must 
lead to considerable saving in heat and electrode 
consumption. 
THe WILE FURNACE. 

The Wile furnace—Fig. 7—is aslag-resistance fur- 
nace and is designed to employ two or three-phase cur- 
rent. It has been experimented with at the Norton La- 
boratories at Lockport, N.Y., for the treatment of tin 
‘dross”’ from tin smelting and reduction works. 
Although it has been used at Lockport and at the 
works of the Riverside Metal Refining Company, at 
Connellsville, Pa., since 1910, it does not appear to 
have been widely employed in the United States. 


FIG. 7—-THE WILE TIN-SMELTING FURNACE 


The following particulars of it are drawn from a 
paper contributed by the designer of the furnace to 
the symposium upon “ Electro-chemical Investiga- 
tion,”’ at the twenty-sixth annual general meeting of 
the American Electro-chemical Society, held at 
Niagara Falls in 1914, and reported in Vol. 26 of 
the “‘ Transactions * of that Society. 

The charge, as already stated. is heated chiefly 
by the resistance of the slag to the passage of the 
current, and the tin “dross” is charged on top of 
the slag, thrcugh which the globules of tin percolate 
as they separate from the dross, and are raised to the 
temperature at which they become molten and 
assume the globular form. The composition of the 
slag is therefore of considerable importance to the 
successful operation of the furnace, since it is necessary 
to keep it uniform in order to maintain a constant 
resistance and heat. The slag is composed at the 
start of 66.6 per cent. silica, 16.6 per cent. soda, and 
16.6 per cent. lime, and the percentage of silica 
remaining the same, the oxides cf iron, zinc and 
copper are slagged off as silicates. The temperature 
of the furnace is maintained at 1650 deg. Cent. or 
higher, and at this temperature the tin will not com- 
bine with the slag, so that the ultimate tin loss in the 
slag is about 0.5 per cent. of the tin in the charge. 
and the total loss is generally below 1 per cent. and 
is never over 1.5 per cent. 

The power consumed varies with the amount of 
tin in the charge. as well as with that of the iron, 
zine or copper to be slagged off. For impure *‘ drosses ”’ 
it varies between 600 and 900 kilowatt-hours per 
ton of tin produced. The cost of power is more than 
offset by the saving in tin, as the loss in the rever- 
beratory furnace is never under 7 per cent. and is 
rarely as low as that. The life of the electrodes is 
about two months, as they do not come into contact 





with the air or charge, and merely dip into thie slag, 
the part not covered by the slag being protected. 

In starting the furnace the top electrodes are lowered 
and a quantity of granular graphite is thrown around 
them until arcing cecurs ; breken glass is then intro- 
dueed. As the glass melts, the electrodes are raised 
until the bosh is filled with it. The tin “‘ dross,’ 
mixed with the proper amount of carbon, is then 
placed in the furnace, completely filling the stack. 
As the metal is reduced, it is tapped at the bottom, 
and provision is made to draw the accumulating 
slag through the slag tap hole at the top of the bosh. 
It. is necessary to add the proper amount of silica to 
the charge in case it contains iron, copper or other 
deleterious oxides, in order to maintain the silica 
content in the slag constant, thus keeping the elec- 
trical resistance the same. 

Fig. 7 is a view of the Wile furnace at the Norton 
Laboratories, N.Y., employed for the reduction of 
tin and other non-ferrous waste metals, 
It is provided with 6in, Acheson electrodes, a stack 
for charging the dross or ore, and a fume-collecting 
box for recovery of any volatilised metal. An older 
type of Wile furnace had only one top and one bottom 
electrode, and employed direct or single-phase current. 
A description of it will be found in Vol. 18 of the 
‘** Transactions *’ of the American Electro-chemica! 
Society. 


** dross ”’ 








The Care of Locomotive Boilers.* 


Water SERVICE. 

An ample water supply is of the greatest importance. 
[t is the practice in South Africa to purchase water from a 
municipality—all running sheds are at or near towns 
in preference to obtaining a private water supply, even if 
the cost be slightly higher; this obviates duplication of 

capelagal wine im concrete 
which is made to 
“eerge are Gnpro 
usual to cover the 


higher parts ot 
a w ict 


on a ee base, and time 

of in any item of transportation : 

of the 6in. outlets by the 8in., the water 

parachute, is all to save time. The 01: 

gave place to the metal chute, thi« 

to the telescopic metal trunk, which 

to be filled without too many movements 

In’ America and Great Britain, water is picked up in 

’ engine tenders are fitted to suit ; the necr-'') 
not yet arisen in South Africa. 


Wasuinc-our or Encrves. 
are two systems in use in South Africa : cold water 
wash-out and the hot water wash-out. 

Washing-out is always performed inside the shed, ani‘. 
where cold water wash-out is the system in force, suitab|« 
hydrants are laid at convenient places to the pit or pits 
at which the work is to be performed. To provide sufficient 
pressure a Worthington pump is utilised. This method of 
washing-out locomotives is now being displaced ‘by the 
hot wash-out system. The old method of washing-out 
boilers with cold water is so well known that its disad 

vantages make one surprised at the tenacity displayed in 
the retention of such an obsolete method. As a time—and 
money——wasting it would be hard to beat. To 
wash out a boiler with cold water will take twelve hours 
at least to do properly, and there is always the added 
danger that transportation calls are so pressing that boilers 
are not allowed to cool properly before cold water is 
admitted ; this is extremely detrimental to the life of the 
fire-box. Consider how important a factor in transporta- 
tion is the rapid release of engines from wash-out. In a 
shed of 100 locomotives—in a fair water district—engines 
run 1000 miles between wash-out: and run, say, 4000 miles 
a month—in South Africa engines run up to 7000 miles a 
month. This means the shed handles 400 wash-outs a 
month. At twelve hours, equals a loss of 4800 hours to 
transportation. With hot wash-out installations there is 
first no danger to fire-boxes with the introduction of cold 
water, end an engine can be in the shed, washed out, end 
be on th> road again in three hours. This means 1200 
hours lost, but a saving of 3600 hours in favour of hot 
wash-out plants at only one shed of 100 engines. The 
saving is so great that it is surprising the cold wash-out 
has lived so long. Hot wash-out plants were first installed 
in South Africa about eight years ag , and, had it not been 
for the war, very few sheds would have remained without 
this equipment. A considerable number of sheds are 
already equipped, and there are plants on order for other 
sheds. The costs of washing-out locomotives have, with 
the increase in wages, shorter hours, and war bonuses, 
made it impossible to compare costs to-day with costs in 
pre-war days, but, assuming that wages in working a cold 
and hot wash-out are in a similar wage proportion | s they 
are, costs of washing-out--wages only——per wash-out in 
two typical plants in the Free State :—Cold wash-out : 
January, 1916, 9s, 7d.; January, 1917, 12s, Lld.; January, 
1918, 7s. 7d.; January, 1919, 8s, 1d,; January, 1920, 
10s. 10d. Hot wash-out: January, 1916, 3s.; January, 
1917, 4s. 5d.; January, 1918, 2s. lld.; January, 1919, 
3s. lld.; January, 1920, 6s. 1d. 

The hot wash-out system, “ White's 
known that not much need be said. 


Gipdiy ‘being dioghaent b the 4000 gals. ann 
Brae * Sonsidered omer 


* patent, is so well 
The hot wash-out 
* From a paper on ‘‘ Locomotive Running-shed Practice on 
the South African. Railways,’ by Mr. W. G. Bishop, South 
African Railways, in the Journal of the Institute of Transport, 
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plant is usually erected in a suitable position to serve the 
shed and the various pipe lines carried from the plant 
through the sheds, the pipe lines either being carried over- 
head or underground, the former bhemg the better plan. 
The operation is briefly - An engine is brought into the 
hed with varying steam p exsure still in the boiler. “ By 
means Of a flexible metalli: hose a connection is made 
between the blow-off cock on the engine and the blow-off 
line of the pipe systern. The éngine is then blown off and 
the Water is passed into the storage tank. Sometimes the 
water is filtered before entering the storage tank. When 
the engine is fully blown off, which occupies from ten to 
twenty minutes, the blow-off hose pipe is disconnected, 
the wash-out plugs, &c., are removed and an armoured 
is connected the wash-out line of the 
system. The washing-out is then done in the usual way, 
using the water blown out of the locomotive, which is 
pumped from the wash-out water tank. The washing-out 
heing completed, the boiler is carefully examined by the 
boilermaker, lead plugs renewed, wash-out plugs replaced, 
the metallic hose before-mentioned shifted on to the filling 
line of the system, and the boiler filled with clean hot 
water pumped from the filling tank. From first start till 
engine is in steam again only three hours need be taken. 
A duplex Worthington pump, delivering 450 gals. a minute, 
is used for pumping the wash-out water, and this is con 
The 
temperature of the wash-out water is maintained at about 
140 deg. Fah.; men cannot handle anything much better 
than that. ‘The water from the filling tank is not less than 
180 deg. Fah. There are several styles of plants. The type 
to install will vary with the duty to be performed. The 
Africa is the single-tank 
Where a plant is in constant use a 
The plant at Bloem 
night without 


rubber hose to 


trolled to give a pressure of 60 Tb. per square inch. 


type in general use in South 
double purap system 
duplicate pump 
fontein ran for 


set is necessary 


nearly four and day, 


obtained from underground sources it is usually of a bad 
order, and various systems have been tried——Porter Clark, 
Hans Reisert, and Kennicott plants have afl been experi- 
mented with. with varying results. Boiler compounds 
have also been tried. All engineers are familiar with the 
principle obtaining in all water softeners and boiler com- 


pounds. Theewater softeners attempt to i the 
objectionable matter in the water outside the , whilst 
boiler compounds precipitate inside the boiler. Very 

railways, however, ever give any of water treatment 
a chance ; “the 


it is the job of a highly skilled specialist— 
railway chemigt—too often plan 

in some sort Of manner by y 
make chemistry @ hobby, and fairly successful results are 
obtained ; @ comes and a new man arrives who does 
not specialise in chemistry, and the water softener falls 
into disuse amd finally goes out of action. A large corpora- 
tion should have a chemist on its staff, and water treatment 
should be considered of the highest importance ; no soften- 
ing plants or boiler compounds will ever be a success till it 
is handled on the proper lines. The effect of good water 
on the life of the boilers and freedom from failures and 
repairs is 80 great that one often wonders how any road 
can afford te be without its water treatment section, 
officered by a fully qualified analytical chemist. 





Grinding Machines for Locomotive 
Work. 


THE machines illustrated herewith are two of a range 
manufactured by the Churchill Machine Tool Company, 
Limited, Broadheath, near Manchester, for use in railway 
machine The outstanding claimed for 


shops feature 











For radius link grinding the left hand spindle is mounted 
en's bridge slide, and is operated over an auxiliary t able 
which carries thé link, as shown in Fig. 1, the link being 
controlled in its swing by a radius bar set to an accurately 
The right-hand spindle is mounted in 


» 


graduated scale 
an identically similar manner to that shown in Fig 
grinding spindle is Gude Uy Operated and 
tioned, and the bed of the cam be made to 








any required length, the standard length being “it. 3in 
between the centres of the spindles, , 
———— 
SUBSIDIES FOR CIVIL AVIATION. 
Tue Air Ministry ainglalaa that the Cabinet has 


approved, subject to parliamentary sanction, the grant of 
asum for the direct assistance of civilaviation. [uring the 
financial year 1921-22 payments under this grant will be 
limited to a max':aum sum of £60,000 and will be made to 
British companies operating on approved aerial routes. 
They will be calculated, subject to the above limitation 
as regards the total sum available within the year, on 
the basis of 25 per cent. of the total ascertained gross 
revenue of each company—exclusive of the Government 
grant—earned by the carriage of passengers, mails and «1 
goods, on and after January Ist, 1921. No differentiation 
will be made with regard to the class of load carried, and 
payments will be allotted on the return for each period of 
three months treated separately, provided that the com 
pany can show that on a minimum of forty-five days in 
each period of three months—or such other factor of 
regularity as may be determined later by the Air Council 

flights have been completed in both directions by aircraft 
| of British manufacture fitted with British-made 





engines 
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ain 











FIG. 1 RADIUS LINK-GRINDING MACHINE 


stopping, and was then"only stopped to change the pum))s 
The principal economies resulting are : 

(1) Saving of engine hours 

(2) Boilermakers’ and washer-out men’s wages 

(3) Leas repairs to boilers 

(4) Water used for washing-out. 

(5) Fuel for lighting up. 

(6) Material issued from stores for repairs. 

It is interesting to note the remarks of the general 
superintendent of the Midland Railway, England, made 
before the Institution of Mechanical Engincers in 1910 :—- 

“Owing to the use of different qualities of water, the 
periodic washing-out of boilers varies considerably. The 
general practice is to wash-out passenger engines after 
500 miles and freight engines after 800 to 900 miles’ work. 
At busy times there is no doubt that the time allowed for 
engines to cool is frequently not so long as it should be, 
and, with the object of avoiding the damage to boilers 
caused by too rapid cooling and obtaining additional work 
from the engine by reducing the time of standing, washing- 
out with hot water is being considered on several railways.” 

As far as distinction in mileage is eoncerned, there is no 
difference made in South Africa. A_ boiler is a boiler, no 
matter the class of work, and when it needs washing, it is 
done. One thousand miles is the standard, but during 
periods of drought, or when rivers aro in flood, the period 
or mileage is shortened, and it is frequently necessary to 
wash-out between every round trip-—-say, 300 miles. Wash- 
ing-out with cold water is as obsolete as the tallow candle, 
and no railway concerned in the movement of traffic can 
afford to hang up its power by continuing. to use cold 
wash-out; it is a clear loss of 20 per cent. of its power at 
least. 

WATER SOFTENING, 

Water treatment rather than water softeners has been 
tried in South Africa. A railway of 11,000 miles of track 
spanning four countries must, of necessity, have a con- 
siderable variety of waters, some good, some fair, and most 
bed. Where the water supplies are obtained from rivers, 
waters held back by dam, we experience enormous diffi- 
culty. due to the excessive amount of solid matter carried 
in suspension ; the effect of this upon the boiler is very bad. 


rivers in South Africa usually flood at rain seasons, | 


Filter beds on exten- 
Where water 


and it is then that the troubles arise. 
to introduced, 


lines about be Is 


sive 
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FIG, 2—DOUBLE SPINDLE HOLE GRINDING MACHINE 


the machines is their large output capacity combined 
with every convenience for quick manipulation and 
rigidity under heavy cutting stresses. The machine 


illustrated in Fig. | is designed for the grinding of radius 
links and holes in locomotive motion work and for the 
internal grinding of parts which, owing to their external 
limitations, are impossible of rotation in the ordinary 
internal grinding machines 

When it employed for radius link grinding the 
machine is provided with an auxiliary table mounted 
upon the main table. The former is coupled to a radius 
bar, which can be quickly set to grind any desired radius 
within the range of the machine. While the links are in 
position on the machine for the grinding of the slot the 
opportunity may also be taken advantage of to grind any 
other hole in the links at the same setting. For hole 
grinding generally, the auxiliary or link grinding table 
can be removed and the work mounted directly on the 
main table. The latter is provided with both hand 
adjustment and automatic travel, the length of stroke 
being controlled by reversing dogs. The grinding wheel 
spindle is provided with the necessary planetary motior 
for hole grinding, and is adjustable while grinding opera- 
tions are in progress. This planetary motion is so designed 
that it can be put out of action when required for radius 
| link grinding and instantaneously brought into action 
for hole grinding. The spindle head has automatic recipro 
| cating travel on the column, adjustable for the length of 
| stroke, and the column is also provided with cross adjust 
ment, with the object of making the machine of universal 
application. 

Fig. 2 shows a double spindle vertical hole grinding 
machine designed for the rapid grinding of holes in 
coupling rods and other similar parts. Each grinding 
| spindle is independently operated, and is capable of a 
| large output on such work as pump barrels, short cylin- 
ders, &c. Each grinding head is provided with hand 
| adjustment, both in the lateral and transverse directions 
| for positioning the spindles. The grinding wheel spindles 
| are provided with planetary motion, and are adjustable 
| while grinding is proceeding. Each spindle head has 
| automatie vertical reciprocating travel on the column, 
adjustable for length of stroke. 

A further development of the two machines deseribed 
| above is a universal radius link and hole grinding machine, 
of the two, mounted a common bed 


is 


a combination on 











within a fixed maximum period of time allowed for each 
journey 
The routes at present approved are London to Paris, 


London to Brussels, and London to Amsterdam. Exten 
sions to these routes and additional routes, such as 
England-Scandinavia, on which the possibilities of a 


service employing flying boats or amphibian machines, 
or a mixed service of sea and land aircraft, can be demon 
strated, may be approved from time to ‘ me if satisfactory 
proposals are received by the Air Council. The maximum 
time allowed for journeys between London and Paris, 
between London and Brussels, and between London and 
Amsterdam will be four 
drome, or such other time limit as may be determined later 
by the Air Council. 

"Payment of the grant will be subject to the pre duction 
for departmental inspection, when required, of such 
accounts and records as the Air Council may deem neces 
sary. Any British company intending to run on the routes 
and notifying the Air Council of this intention will become 
an ‘ approve i”’ organisation by fulfilling the conditions 
laid down. Such notification should be sent to the Secre- 
tary (C.G.C.A.), Air Ministry, Kingsway, W.C. 2, to whom 
requests for further particulars in respect of the grant 
should be addressed 


hours from aerodrome to aero 








Obituary. 


WALTER PITT. 


WE have to record with great regret the death of 
Mr. Walter Pitt, which took place at his home at 
Southstoke, near Bath, on Monday last.. Mr. Pitt, 
who was for many years the chairman of Stothert and 
Pitt, Limited, of Bath, was a leading authority on 
cranés, and was responsible for many improvements 
in weight-lifting machinery of all kinds, particularly 
in large-radius cranes intended for building break 
waters and similar works. We hope -to give some 
additional particulars of his career in our next 


issue, 
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AN ALTERED STERN-POST 


JOHN I. THORNYCROFT AND CO., LIMITED, 


Fitting a Larger Propeller to a 
Steamship. 


At the Barcelona shipyard of the Astilleros del Mediter- 
raneo, which, as our readers are aware, is now under the 
management of John I. Thornycroft and Co., Limited, an 
interesting alteration to a cargo vessel has just been 
successfully carried out. Before Messrs. Thornycrofts 
took over the management, the #8 Olesa, of 1000 tons 
deadweight, had been completed. but had failed to obtain 
the speed for which she had been designed. The conclu- 
sion was speedily arrived at that the fault was due to the 
fact that the propeller with whieh the vessel had been 
fitted was unsuitable. It was accordingly decided to 
increase the diameter from 5ft. 7in.*te 9ft. 8in.. the — 
from 7ft. 2}in. to 7ft. 10Jin., and the’surface from,36.7 
29.3 square feet. Tn order to be able _to do so, Biever, 
it was necessary to cut away the and 
to searph a new piece in position—a very difficult opera- 
tion, since the finished job after riveting up required to be 
machine fitted and exactly to the gauge ‘wa the old stern- 
post, so as to allow of the lower rudder pintle working 
freely. However, the vestel was dry-docked, and the 
whole operation satisiaetorily completed within a fort- 
night. the work having been carried out to the approval 
of a Bureau Veritas surveyor. The accompanying engraving 
shows the finished alteration, and it will be seen that the 


keel plate was extended below the normal line in order to 


strengthen the casting and to protect the larger propeller 
in the event of the vessel 

The improvement effected the was 
seineaieain The speed por al A 8.6 Bare 
and at the same time the vibration, which had been ex- 
ceedingly bad with the small propeller, entirely dis- 
appeared. The effect on the voyage from Barcelona to 
Bilbao is that the steaming days are reduced from 11 to 6.7, 
and the saving in coal for the round voyage is 40.2 tons, 
the equivalent cash saving being 8040 pesetas. 

Messrs. Thornycroft remark, in commenting on the 
result, that it is not often the case that in a merchant ship 
the simple change of propellers can effect an increase of 
nearly 3} knots in the speed. although similar results are 
not unknown in torpedo-boat destroyers and high-speed 
motor boats. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Out of Work Problems. 


Mvc8 more pressing in this part of the kingdom 
than any state of the markets is the out-of-work problem. 


In Birmingham and the Black Country there are some | 


43,000 or 45,000 unemployed, and at Coventry 7000 
unemployed and an equal number on short time. 
Birmingham and Black Country members of the Amalga- 
mated Engineering Union, like the membership in other 
parts of the country, are contributing a levy of one shilling 
per week, which is to go on for thirteen weeks, to provide 
extra benefits for their out-of-works. At other factories 
here the men are making levies from twopence to three- 
pence and on to sixpence per week. according to the ages 
of the workpeople or the weekly wage. In these cases the 





The | 


| and are able to concentrate on special problems. 


ENGINEERS 


F. Stockton, president of the Manchester°Chamber of 
| Cone who has just pronounced that we have turned 
the worst corner of the depression in the textile trades, 
and that there are already signs of an early revival. 
In view of the great scarcity of steel for a variety of 
requirements, it is believed this week in the Midlands 
that if a moderate reduction in prices of a general character 
could be to, very heavy business is waiting to be 
placed in thisimdustry. Shadow and light are, however, 
inextricably mixed in the trade outlook. I regret to have 
to intimate that with the experience of the whole of the 

t year to guide them, some of the engineering em- 
ployers in the Birmingham district who had a good deal 
to do with the acceptance locally of the forty-seven hour 
week in the engineering and allied trades have modified 
their views upon its practicability in face of international 
competition. It was generally felt from the first to be a 
hazardous @ i t. Open disappointment is now 
expressed with the result. An eminent authority in Birm- 
ingham, who is certainly not unsympathetic regarding the 
claim of the workers, states that he has come to doubt 
very seriously whether the engineering trade can exist on a 
forty-seven hourweek. He gives credit to the men for doing 
their best. The disorganisation which followed the war 
has now been got over, and there is nothing to complain of 
on the score of shirking the work. But he has been forced 
‘by close observations to the conelusion that the best that 
ean be done by management and workpeop!e is insufficient 

to balance the disadvantages which the shorter hours 


pero In a few cases a double day shift is being worked 


in this district. The first set of workmen start at six o'clock 
in the morning and finish at two; then their places are 
taken emme = another set, who finish at ten. This is merely a 
matter of arrangement between individual firms and their 

. The trade unions have not given formal adhesion 
to the system, nor have they opposed it. In one case in 
which it was sought to introduce the two shifts—that of 
the Soho Foundry, Birmingham—the negotiations broke 
down because the workers demanded special rates of pay 
It is pleasing to state that most of the Birmingham iron 
foundries continue to be well employed. There has been 
a considerable displacement of business, however, in con- 
nection with the decline in the motor car trade, some of the 
big new foundries organised for its service being almost idle. 
Independent makers of castings. after having more orders 
pressed upon them last year than they could entertain, 
are now showing anxiety as to the new outlets for their 
production. For the present, aluminium foundries are 
much harder hit than those which work in iron, owing to 
the restricted range of their products. 


Research Work and Mechanical Engineering. 
Professor F. W. Burstall, who fills the Chair of 


| Mechanical Engineering at Birmingham University, has 
just made an interesting statement on research work and 
| University help. The Universities are anxious, he declares, 


to assist in the discovery of new knowledge, but there is 
a risk of attempting work which cannot be realised com- 
pletely in an institution devoted to all branches of informa- 
tion. Much of the present-day technical work having its 
application to special industries is, he unhesitatingly 
declares. best carried out by the research associations, 
which are keenly alive to the particular results they desire. 
So far as 
the Birmingham University is concerned. it is proposed 
to set up a Standing Research Committee to co-ordinate 
research and co-operate with the associations and like 
bodies which are interested in particular problems. Pro- 
fessor Burstall urges that a co-ordinated policy would 


| increase the amount of research possible and diminish the 


employers are also subscribing each week an amount | 


equal to the operatives’ contributions. In the skilled 


trades the extent of the unemployment is reported to be | 


among engineers, fitters, turners, and metal 
Notwithstanding the admitted seriousness 
it is gratifying, however, that not 


greatest 
machinists. 
of the present slump, 


expense. At the University the study of the internal com- 
bustion engine is being attempted on lines somewhat 
different from those which have been in vogue previously. 
Professor Bursta!l wants to obtain results as to the be- 


| haviour of internal combustion engines which shall be inde- 
| pendent of any particular type of engine or kind of fuel. 


all our captains of industry take a gloomy view of the trade | 


outlook. Sir Herbe-t Austin, of the Austin Motor Com- 
pany, Limited, Birmingham, has just expressed himself 
very encouragingly on the prospects. The cancellation 
of orders in the overseas markets has not, he says, yet 
altogether ceased, but there are more recent signs that 
several of the big markets are beginning to get busy. Sir 
Herbert adds the opinion that ‘“‘ by the end of March many 
of the markets will be quite buoyant again.” This ex- 
pression of confidence is very welcome, and it is peculiarly 
gratifying that it is on all fours with the opinion of Sir 


| 
| 


For this purpose he has constructed an engine in what he 
terms a theoretic form to show all the changes of tem- 
perature which take place in the working fluid. 


Iron Trade Quarterly Meeting. 


This has been the week of the Birmingham iron 
trade quarterly meeting, and the keynote of the whole 
gathering was that everything is coming down in price. 
A reduction of £2 has occurred in marked bars. Some 
people had expected a drop of £3. Consumers have had 








to wait for some time for this admission that the tide has 
turned, and that the steps by which prices had been 
mounting have now to be retraced. For seven months 
marked bars have been selling at £33 10s., which is prac 
tically double the price at which they stood when th: 
Armistice was coneluded. They were advanced six time: 
in the course of as many months between the end of 1919 
and last June, Prior to 1918, the record price for marked 
bars was £16. This figure was touched in 1873, during th: 
boom which followed the Franco-German War. When 
war broke out in August, 1914, the price was £8 10s 

roughly one-fourth of the record from which we are now 
receding, The new price is £31 10s per ton. Some of th: 
makers of best bars state that they have still plenty o 
orders on hand. They have not been affected by su 

pensions, and what amounts to cancellations, like some « 

the other rollers. Business is not being replaced so fas 
as the mills are working off old contracts, however. I) 
unmarked or “‘ Crown”’ bars the outlook is gloomy, and 
the price remains at £28 10s., to which values were lowered 
five weeks ago. Some plants have not re-started sinc 
Christmas ; in other cases mills have only a few days’ 
work in sight. So far as the nut and bolt trade is concerned 
it is hopeless to pretend to compete with imports from the 
Continent. Belgian shippers are fighting one another fo: 
the British market, and prices substantially lower than any 
previously quoted are mentioned both for bar iron anc 
soft billets. Staffordshire ironmasters are endeavouring 
to maintain uniformity of prices, but there is so much keen 
competition for orders to enable the Staffordshire iron 
masters to start their mills that the maintenance of prices 
is admitted to be a matter of great difficulty. Belgian bar 
iron has been offered here at £15 12s. 6d.. or rather more 
than half the figure quoted locally. In view of the ¢om 
paratively small production in Belgium, it is hoped that 
the mills there have no large surplus of material to offer 

The lowering of prices a condition of any general 
recovery of trade. The exhaustion of purchasing power 
brought this home forcibly to all sellers who were present 
at the quarterly meeting. Increasing international com 
petition adds the force of another strong argument. 
But it was emphasised at the Birmingham assembly that 
if the descent from inflation to stability is to be safely 
accomplished it is of the first importance that it should be 
gradual and proportioned to production costs. Prices 
have been driven up so high that the readjustment which 
has now to be made is rendered doubly difficult. One of the 
chief dangers to be guarded against isa relapse so rapid 
that it would submerge trade. In many departments it 
will involve heavy sacrifices to bring selling prices into a 
sound relation to the new trade position. The facts, how- 
ever, must be courageously faced. No doubt it is as true 
to-day as it was six months ago, that the world is badly 
in need of our manufactures; but it has not the mone) 
to pay for them, and credit is already too deeply pledge 
in not a few cases for buyers to go further in that direction 


Fall in Pig Iron and the Coal Outlook. 


The coke oven owners having agreed to reduce 
of furnace coke by 10s. 9d. pain. there was n: 
y es for the smelters at the Birmingham 


uarterly mee to delay further conceding buyers’ 
Laide for a su 


tial reduction in pig iron prices. 
The precise extent of the drop was not made known wher 
this letter had to be dispate 


is 


the pri 


ed. But even allowing for 
this cireumstance, it was common knowledge that supplie~ 

could have been bought this—Thursday—afternoon at 
prices lower than some of those openly 
quoted on the t. Forge iron was obtainable at £11. 
and a low-grade South Staffordshire make was offered at 
£10 10s. Some holders of foundry iron were ready to do 
business at 15s. to 2%. below the rates recently ruling 
The blast-furnacemen have no difficulty in disposing of the 
comparatively small production from the furnaces. A 
section of the trade are inclined to blow out a proportion 
of the furnaces rather than sacrifice their profits. Exten 
sive stoppages of blast-furnaces are commonly predicted. 
Many authorities go so far as to state that cheaper fuel is 
the only p ssible solution of the present trade problem. 
The smelters are confronted by the possibility that to 
meet the rise of 2s. 6d. per shift in miners’ wages some 
addition to the price of fuel may be necessary. Indeed. 
the Federation of British Industries has circulated a special 
memorandum within the last few days amongst the coe!- 
consuming industries of the country declaring that such an 
advance cannot be avoiced if the coal trade is to be put upon 
an ecconomic basis. Happily, little credence is given to the 
estimate current in another direction this week—and yet 
one that on some other occasions has carried a good deal 
of weight—that a restoration of the economic equilibrium 
is only pessible by cither an advance in selling prices of 
10s. per ton or a reduction in miners’ wages of the entire 
20 per cent. advance--wiczh a flat rate minimum of 2s. per 
day—awarded last April, and a withholding also of the 
3s. fd. per shift to which the increased production has now 
rendered the men entitled. The whole question of fuel 
prices is now undoubtedly deeply in the melting pot, as 
this weck’s conference between the Government and the 
mineowners and the colliers’ representatives sufficiently 
demonstrated. It may well be even that decontrol in coal, 
with all the changes that are certain to follow, is much 
nearer at hand than had been generally regarded as likely. 
Certainly the time is an anxious one for the raw and manu- 
factured iron trade alike, and on this account alone Midland 
ironmasters are deserving of sympathy in their hesitancy 
at the Birmingham quarterly meeting to go so far as 
buyers had expected of them in the matter of price 
reductions. 


Cheaper Steel. 


All Midland steel is cheaper this week, in common 
with the reduction of 10s. to 20s. and on to 30s. per ton 
announced in sections and plates of all kinds from the 
West of Scotland. The reduction of £1 per ton in North 
East Coast hematite prices also helps materially. Some 
Belgian finished steel has been offered this week for 
delivery in this country at £14 10s. The nearest. Midland 
price to this is £17, but this steel is manufactured from the 
foreign semi-finished material, of which a good deal has 
come into this district. The steelmakers who produce from 
their own raw material cannot approach these figures by 
several pounds per ton. 
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Drop in Wrought Iron Tubes. 


A revised price list has been issued for wrought 
iron tubes and fittings for gas, water, steam, &e. The 
revision is downward in most cases, but upward in a few, 
the net result being a fall of nearly 5 per cent. on the 
average. In fittings there is a reduction of as much as 
50 per cent. in some items, but these are exceptional. In 
certain cases the old rates stand ; in others they are up or 
down according to circumstances. Extras for tubes have 
likewise been overhauled. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel and Fuel. 


Last week the markets for metals in Manchester 
were barely opened, and some people hoped that this week 
would show some sign of revival in trade, but so far one 
cannot discern any signs of it. There are indications of a 
further fall in iron and steel, but not nearly enough actual 
reduction to enable the most optimistic to suppose that 
prices are any nearer to stability, and the general state of 
trade is by no means promising. The political situation 
is very confused, but it seems fairly clear that the struggle 
between the Free Trade and the “ Tariff Reform " sections 
of the community is coming nearer to an issue. What 
the proposals of the Government may be, no one knows 
at present ; but while they are in debate it is certain that 
business must be disturbed and all far-reaching trans- 
actions held up. Business men must know whether they 
are to be more free to import and export goods and material 
or whether they are to be hampered in this class of business 
by legal restrictions. 


Metals. 


The state of demand for all the non-ferrous 
metals is still most unsatisfactory, and the moderate 
prices do not seem yet to be able to stimulate it. It is 
not that much lower prices are expected for raw copper, 
and it is probable that most consumers of this metal would 
admit that purchases of a year’s supply now would pro- 
bably be a paying investment; but few firms care to 
lock up free capital in any such investment, and so the 
old plan of buying from hand to mouth goes on, just as 
it did when there was a real danger of collapse in the 
price. One can judge very well of the indifference of 
buyers of non-ferrous metals by a glance at the’ prices 
which dealers in the old metals are offering, as published 
in the trade Press. Some of these appear outrageously 
low, as, for instance, £58 per ton offered for clean copper 
scrap in London and £50 offered for cun-metal. The cost 
of making any decent quality of gun-metal is certainly 
£88 per ton, and yet the dealer offers £60 for ite The 
prices tor refined ingot copper keep fairly near to £80 
per ton here ; but in America the price at which electro- 
lytic ingot can be bought is only about 12} cents per Ib. 
and that was considered quite a low price even before 
the war. From the American consumers’ point of view, 
it represents about £58 per ton against the £80 to £82 
which the British engineer has still to pay. From £8 to 
£10 per ton seems now tobe the difference between 
standard and refined ingot copper, and in view of the 
large costs of labour this is probably a fair difference. 
The situation in America seems to be, if anything, rather 
weaker than it was a few weeks ago. Whether anything 
will come of American threats to cut down the output 
more drastically remains yet to be seen. Tin has heen a 
fairly firm market, but the recovery has not yet gone 
very far. Apparently the Federated Malay States Govern- 
ment is trying to keep up the Eastern prices by the simple 
device of a refusal to sell, but that, of course, only leads 
to a further accumulation of unsold metal. What is 
wanted is a revival in the tin-plate and other consuming 
trades, and of this there is no sign at the moment, although 
a great fall in steel sheets might eventually bring about a 
revival in the demand for tin-plate. Lead has recovered 
a little from the lowest price reached last week, and con- 
sumers in this country seem to have been buying a little 
more freely, but the stocks of lead at the end of December 
were 4000 tons more than at the end of November. So 
we seem to be receiving enough to go on with, at any rate. 
The American market is so much weaker that there is 
talk of a renewal of exports from that country. Spelter 
is what one may call a wobbling market, and the demand 
is evidently very much restricted. Neither the brass 
trade nor the galvanising trade is taking anything like the 
normal quantities. Spelter is undoubtedly low, but the 
price does not tempt consumers to lay in stocks. 


Pig Iron. 


The market in Manchester for foundry pig iron 
is very much disturbed by recent events. It was con- 
fidently believed here up to last Friday's market that 
makers of coke would not be able or willing to reduce the 
prices for blast-furnace coke, and hence the decision to 
cut these prices by 10s. 9d. per ton came as a surprise. 
What was rather more surpris ng, howéver, was the decision 
of the Cleveland ironmasters to reduce the official price 
of No. 3 pig iron by 10s. per ton, for this was known also 
on Friday night, and suggests that the decision was taken 
before the information as to the reduction in coke had 
reached the Cleveland ironmasters. If this be true, the 
reduction must be attributed to other causes, one of which 
may have been that Cleveland iron could not be sold in 
sufficient quantities at £11 5s. per ten. What, then, must 
be the position of the Midland furnaces which were then 
asking £13 for the same class of iron? We had before 
hinted that the Cleveland people might reduce the price 
before the Midland people had made up their minds, 
and although the idea was scoffed at it has been justified 
by events. It is now perfectly obvious that consumers of 
foundry iron in ed eo and in Lancashire generally 
wil! want a much bigger reduction in the Midland iron if 
they are to be tempted to abandon their attitude of sullen 
reserve. Some buying, of course, will have to be done, 


seeing that the abstention has now lasted for about two 


months, but we cannot look for any freedom in buying 
until the market has become very much more settled than 
it is at present. There were no definite prices on the Man- 
chester market for the Midland pig irons, but it was under- 
stood that makers were prepared to take orders at £1 less 
than the last week’s price, viz., at £12 per ton. Buyers, 
however, were not prepared ‘to pay so much. 


Finished Material. 


All trade in finished iron and steel is in abeyance 
until after the quarterly meeting, when it is expected that 
there will be some serious reductions in the prices. Foreign 
finished steel could be bought at from £13 to £15 delivered. 


Scrap. 


Business in scrap was at a standatill, but dealers 
would accept £10 for good lots of foundry serap. Con- 
sumers, however, ate expecting much lower prices, and 
will probably wait for them. Heavy wrought scrap is now 
down to £6 per ton, although the bar iron made from it is 
still quoted at £28 10s. 6d. For steel turnings, which used 
to sell at £8 per ton, only £3 10s. is now obtainable. There 
is still no market for heavy steel melting scrap. 


North Wales and Chester Electric Power Scheme. 


A scheme for the constitution of a joint elec- 
tricity authority under the provisions of the Electricity 
(Supply) Act, 1919, for the North Wales and Chester 
district has been drawn up by the Corporation of Chester, 
and it is intended at an early date to summon a conference 
to discuss the scheme. The area included in this district 
embraces some 4000 square miles, from Crewe to Holy- 
head and from Aberystwyth to the Dee estuary. The 
system of supply proposed will be at three-phase, 50 
periods, 66,000 volts and 33,000 volts by main overhead 
transmission lines of .1 square inch and .2 square inch 
section, and local secondary transmission at three-phase, 
50 periods, 6600 volts. It is proposed that a steam 
generating station shall be erected on the estuary of the 
river Dee, where there are facilities for a station capable 
of developing 150,000 kilowatt-hours, and that the water 
power resources. in the district, estimated as capable of 
providing 200,000,000 Board of Trade units per annum, 
shall be utilised as required. When a bulk supply is avail- 
able, it is proposed to discard the existing generating 
stations at Bangor, Carnarvon, Chester (steam), Colwyn 
Bay, Crewe, Holyhead, Llandudno, Rhyl, Wrexham, 
Aberystwyth, Caergwrie, Llangefni, Llangollen, Llanwrst, 
Menai Bridge, Northwich, Oswestry and Ruthin, and when 
the demand makes it necessary, to enlarge the stations 
of the North Wales Power Company's Cwm Dyli Hydro- 
electric, and Dolgarrog Hydro-electric, Yale Hydro-elec- 
trie and Chester Hydro-electric. Although it is stated 
that the estuary of the Dee offers facilities for a steam 
generating station of a capacity of 150,000 kilowatts, 
and the prospective hydro-electric installations 200,000,000 
units per annum, it is not intended to convey that those 
developments would exhaust the resources of the district 
for the generation of electricity by natural sources of 
power ; the instances referred to merely embrace proposi- 
tions which have been carefully investigated. There is 
little doubt that there are other resources from which a 
considerable additional quantity of electricity could be 
economically produced, 


Gas Power Plant for South Africa. 


An order has recently been placed by the Lonely 
Mine Company, of Rhodesia, South Africa, with Crossley 
Brothers, Vimited, for what is reputed to be the largest 
gas power installation ordered from South Africa since 
the Johannesburg contract. This plant will comprise 
four Crossley waste wood suction gas plants, with a total 
output of 1400 brake horse-power. The fuel will be wood 
logs up to 2ft. long and 12in, diameter, and the gas obtained 
will be utilised to drive four horizontal multi-cylinder 
gas engines, as made by the Premier Gas Engine Company, 
Limited (Crossley Brothers, Limited), Sandiacre, near 
Nottingham. Three of these Premier engines will be of 
the four-cylinder type, each with a working load of 350 
brake horse-power at 200 revolutions per minute, and 
direct coupled to an alternating-current generator. The 
fourth engine will be a “ Premier” three-cylinder engine, 
with a normal working load of 275 brake horse-power 
at 200 revolutions per minute, direct coupled to a tandem 
air compressor 


BarRow-In-Furness, Thursday. 
Hematites. 


The position of the hematite pig iron trade is 
unchanged on the week. There is not the slightest doubt 
that the trade is in for a period of depression. At all 
events for the time being there is no sign of the clouds 
lifting. One of the chief reasons set down for this quiet- 
ness is the exceedingly high prices ruling. Buyers are 
wanting very much lower rates than are quoted at present, 
and are only placing orders for iron that will tide them 
over their prompt wants. There is not quite so much 
activity at the works, two furnaces having gone out of 
operation in Cumberland and also one at Barrow and 
one at Millom, and others may be put out at any time. 
Makers cannot afford to run metal into stock at existing 
costs of production. With the idleness of Barrow steel 
makers, the local consumption is down very considerably, 
but at Workington the steel plant is employed. Foundry 
iron locally is in lessened demand. 


Iron Ore. 


In the iron ore trade there is quietness. The 
men employed in the Furness mines are now only engaged 
from day to day, whilst at the Pennington mine in the 
Lindal Moor district short time is being worked. Foreign 
ores are being freely imported into both Barrow and 
Workington, and at a price considerably below that of 
native sorts. 


Steel. 
The steel trade is fairly well employed at Work- 





ington on rails and smaller sections, but at Barrow the 














whole of the works are idle. 


The date provisionally set 
down for re-starting is Monday next, but whether activity 


will be resumed is at present doubtful. Steel generally 
is in very quiet demand, with a much lower level of prices. 


Shipbuilding and Engineering. 


These trades are quietly employed. Work is 
going on to a limited extent on the Cunard steamer 
Scythia, now being fitted out at Barrow, but the joiners’ 
strike is holding up-an important part of the ship's 
equipment. 


Fuel. 


There is a good demand for steam coal, and house 
coal is in full request. Supplies are now good. For coke 
the demand is pretty well maintained, although it is nob 
so brisk as of late. 


The Shipping Trade. 


The shipping trade of Barrow is quiet. Oi! is 
coming in in fairly big, tonnages, and ore imports are 
regular, but the export trade is very quiet.. Last week a 
shipment of pig iron was made to Antwerp and rails were 
sent to Dublin. 








SHEFFIELD. 
(From our own Correspondent.) 


The Outlook. 


In some respects the outlook for trade seems as 
hazy as ever, though in others the industrial sky is clearing 
and putting a more hopeful aspect on matters. For 
instance, I am told, on excellent authority, that the 

sition created by the cancellation of orders has in the 
t few days perceptibly eased. New business is beginning 
to flow in again. though at present the stream is but a vory 
narrow one, and a representative of one of the largest 
firms here told me that some of this business has all the 
appearance of a re-dishing of cancelled orders, as if to 
indicate that general conditions are improving. Early 
last week the statement was made in Washington, during 
the discussion of the question of armaments, that Japan 
has placed in England contracts for the building of three 
battleships. That statement is now in circulation in this 
country In the form of a rumour, bit after careful inquiry 
in the most likely quarters T cannot find any foundation 
for it, Perhaps, not unnaturally, the United States is 
trifle nervy about Japanese armaments, s6 that it is quite 
likely the order placed with Vickers for 7600 tons of armour 
plate by Japan has grown, in American imagination, 
sufficiently to justify the rumour. It has been known here 
for quite a long time that Japan’s naval programme 
includes the building of four new capital ships, and it is 
just possible, of course, that one or two of them may be 
given out for construction in British yards; in fact, 
some such plan is believed to be “in the air,” though, 8° 
far, it seems correct to say that no such order has been 
received from Japan by any. British yard.” Armour plate 
orders are not, as a_rule, given out until.a battleship’s keel 
has actually been laid down, and Vickers’ contract must 
relate to more than one such vessel, judging from the 
tonnage. The three Sheffield firms with naval shipyards— 
Vickers, Browns and Cammells—are all equally in need 
of new building business on an impo: tant scale, however, 
80 that it is to be hoped the rumours will, after all, prove 
to have more foundation than at present seems Ny sean 
Apart from such considerations, the fact that Japan's 
naval yards are active is bringing a considerable amount 
of business to the Sheffield district, where orders for 
castings and forgings in high-grade steel are being received 
in very satisfactory volume, as well as for certain machi- 
nery and plant for Japanese engineering shops. There is 
also talk of the possibility of a renewal, to some extent, 
of first-class shipbuilding by our own Admiralty, . In 
any event, something will have to be done to assist our 
great armament departments through the very lean times 
they are experiencing. It is a costly business to keep even 
nucleus staffs together with no orders coming forward, 
for most of the armour-plate making plant cannot possibly 
be used for ordinary civil purposes ; yet the Gove:nment 
is most anxious that this plant shall not be dismantled. 


When E.P.D. has Gone. 


Turning from the question of armaments and of 
naval shipbuilding, I find a distinct revival of hope in the 
outlook for ordinary commercial steel production. It is 
not general, but where found it is fairly robust and con- 
fident. Again and again in the last few days I have had 
impressed on me by some of the band of optimistic manu- 
facturers that the next two months will see a surprising 
return of trade activity, and a friend who travels in steel 
hears this out by the freedom with which some firms are 
placing orders for special brands of material. Boiler, 
rolling mill and press makers appear to be doing a nice 
quiet little bit of business, and transport people tell me 
that the warehouses of some of the steel firms are abso- 
lutely choked up with finished goods, weiting to be con- 
veyed to the coast for shipment. Inquiries as to the sailing 
of certain vessels, of course, tell their own story. They 
are not made out of curiosity, but because firms have con- 
signments for them, and these inquiries, I am told, are 
appreciably increasing. On one day alone last week there 
were no fewer than eighteen vessels lying in the Mersey in 
readiness to sail, their destinations being India, all tho 
chief colonies, and South America, and on almost all of 
them there were consixnments of steel and steel products 
from the Sheffield and Rotherham districte. The two great 
factors which it is believed will influence the trade revival 
are (1) further reductions in iron and steel prices, and (2) 
the dropping of E.P.D. The former, as | propose to show 
presently, are now in operation, and regarding the latter, 
soMe very strong views are held by leading directors here, 
whe refuse to admit that any permanent improvement in 
trade can be looked for until that particular handicap on 
industry has been removed, 
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Lost Trade. 


With one of these directors I spent an hour the 
other evening. He had just returned from the States, 
where, he said, industrial matters do not greatly differ 
from those being experienced in this country, except that 
there seems @ greater readiness across the Atlantic to 
recognise the urgent need of a reduction in prices and wages 
in order to bring down the costs of production. In many 
cases there Labour has ted 25 per cent. less in wages— 
a step which, he thought, afforded the safest guarantee of 
trade revival in that country. But it was the E.P.D. that 
troubled him most. ‘“‘ It should be at once removed,” he 
declared. ‘‘ and this should be officially announced without 
any further delay. The Chancellor made a great mistake 
in not removing the tax a year ago, when he was advised to 
do so, and he has already realised this by the claims for 
rnillions of pounds sent in by all branches of industry to 
make up the deficiency in profits to pre-war standards. 
Everyone realises that money has to be found to pay 
for the war, but it cannot be done by overburdening 
industry with taxation, and until the burden is lightened 
there will be no revival in trade, and, consequently, no 
profits made and no money available to meet the country’s 
obligations, Works will continue to close down. I ven- 
ture to suggest that in place of the Excess Profits Duty 
and the Corporation Tax, consideration should be given 
to a tax on all sales. I believe a tax of, say, 2} per cent. 
would be more than sufficient to replace both these taxes. 
A tax on sales would greatly tend to economy, as the 
more one spends the more tax one would pay. It would be 
simple and easy to collect, beside which the payment would 
be gradual and spread over the whole year. A similar tax 
is in operation in Canada, and, to some extent, in France, 
and will also very probably be adopted by the United 
States.”" That is the considered opinion of a leading steel 
director. But speaking of America reminds me that 
Sheffield seems in danger of losing its business with the 
States in two important directions. To one I have referred 
on several previous occasions, viz., high-speed tungsten 
steel. After very prolonged discussions and consideration 
it now appears certain that the proposed high tariff against 
the importation of British steel containing tungsten will be 
earried into effect. There is still. of course, the sporting 
chance of a slip between cup and lip, but in the event of the 
measure becoming an Act it will mean that the tax on the 
British article wlli be roughly 50 per cent. above the rate 
now in operation, which would make the price of British 
high-speed steel prohibitive in the States and practically 
close one of Sheffield’s best markets for that material. 
The other matter bears reference to a special brand of steel 
sheets made in Sheffield. and in which, up to the beginning 
of the war, important business was done with American 
consumers. During the war the export of these sheets 
was prohibited, and consumers in America stood to be so 
seriously inconvenienced that efforts were made to produce 
there steel sheets that would answer the purpose. Ameri- 
can makers were successful, and to such a degree that at 
the moment the market is rather overstocked, and even 
when demand revives, as it must do sooner or later, it now 
seems unlikely that America will need to import any, her 
policy, of course, being to make the States as self-con- 
tained as it is possible for’any country to be. 


Nevertheless, Sheffield manufacturers are not in 
despair. They know the same policy is being followed by 
Australia, Canada, and South Africa, and that sooner or 
later those countries will sueceed in it. In the meantime 
plans are being worked out here for entering new markets, 
particularly those of China and South America, both with 
enormous possibilities, whilst verv considerable attention 
is being paid to developments in Russia, so that, as soon 
as trade is reasonably safe, Sheffield manufacturers may 
“dig in.” It has always been a good market for this 
part of the country, as well as for Lincolnshire, but the 
proposals for the future are on a much more elaborate 
scale than was ever before contemplated. In view of these 
and similar plans, several firms here are still pushing on 
with extensions and improvements. The new large 
works which Davy Brothers, Limited, the engineers, are 
building at Darnall, one of Sheffield’s suburbs, are begin- 
ning to take shape, though it must be a good time yet before 
the first portion of the new premises is ready for the com- 
mencement of productive operations, and before the whole 
scheme is complete it seems likely that several years may 
have elapsed. The Park Ironworks will be continued, most 
of the heavy work being executed there. The new Ivanhoe 
Steel Works which Rossell and Company have built at 
Meadow Hall are now nearing completion, and will be 
opened in a very few weeks. They will supplement the 
firm’s Waverley and other works. The new premises are 
eonnected up with the Great Central Railway, a siding 
giving access to each department, while internal handling 
is made easy by electric cranes and a mono-rail system. 
Apart from steam hammers, the power throughout is 
electric. The plant immediately coming into operation 
represents gas crucib‘e furnaces, modern forges for the 
treatment of high-grade steels, and a heat treatment plant. 
A point of considerable interest is that Dr. Perey Long- 
muir, M.B.E., who is already on the directorate of one or 
two local companies, and was for many years works 
manager at the Stocksbridge works of Samuel Fox and 
Co., Limited, one of the United Steel Companies’ group, 
has joined the board of Rossells, and will act as director 
in charge of steel production and manipulation. 


Iron, Steel and Fuel. 


There has been nothing like a landslide in iron 
and steel prices during the week, but last Friday, as the 
result of a conference of coke makers and ironmasters, it 
was decided to reduce the price of blast-furnace coke by 
10s. 9d. a ton, the new quotation of 55s. per ton on rail 
at ovens to operate as from the Ist inst. Moreover, the 
clause in contracts providing for revision “in the event 
of an increase or decrease in wages or the price of coal ”’ is 
dropped. The position is that the accumulation of slacks 
and other qualities of manufacturing fuels in wagons at 
pits is causing some pits to work short time, and that evil 
will be emphasised very shortly unless exports show an 
improvement, and that is hardly to be hoped for. It is 
true that the embargo on exporte of all kinds of coal has 
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been removed, but this freedom to ship has been deferred 
until continental countries are so well provided for from 
other sources, particularly American, that they are not 
buying. The new coke prices affect South and West 
Yorkshire, Lincolnshire,* Derbyshire, Nottinghamshire, 
Staffordshire, Lancashire. and North Wales,"and makers 
have decided to red their production by 25 per cent. 
compared with that of September last. The effect of this 
reduction in quotation was quickly seen in afall in Derby- 
shire No. 3 foundry from £13 to £12 5s., and in forge from 
£12 2s. 6d. to £11 10s. West Coast hematite pig iron keeps 
firm—due, perhaps, to the number of furnaces being out of 
commission—but Fast Coast mixed numbers are marked 
down from £13 to £12. So far billet prices have not been 
changed, but a big cut is reported in bright drawn steel 
bars—as much as £5, it is said. Hard basic billets are now 
down to £21, and soft™20s. lower than that, but Belgian 
makers quote as low‘as £12, so that the English material 
still has very little chance in competition with the foreign 
steel. Cheap pig iron also is offered from the Continent, 
but British railways, I learn, specify for home-produced 
iron to be used in all railway steel. The iron and steel 
offered from France and Belgium just now are said to be 
poor in quality, and although many consumers are 
‘making do” with it because of the low price, there is 
little doubt they will be glad enough to return to the home 
article as soon as practicable. There is another thing. 
The present ‘cut’ prices of continental steel are only 
possible so long as the exchange rates remain where they 
are, and as soon as they begin to return to something like 
normal it is more than likely?British prices will stiffen 
accordingly. As it is, however, there is no guarantee that 
the bottom of the market has yet been reached, though 
there is a general belief in informed circles that as soon as 
ever some degree of stability can be brought about in the 
home iron and steel markets a very considerable amount of 
new business, which is at present held up, will be released. 
capreeas ones laeieneen, hat yee Oe 
can picked up freely at about £7, or nearly £5 below 
the figure a ded a few ths ago. The question 
which is troubling everyone just now is whether the wage 
increase granted to miners will mean, after all, any advance 
in coal prices. Of course, precisely the opposite ie what is 
urgently needed at the moment, and should an advance 
be made, coke prices would promptly rise again. Even 
at 55s., the blast-furnace coke quotation compares with 
about 12s to 17s. pre-war. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 
A Discouraging Outlook. 

THE trade situation at the moment is very 
aequiees. and is giving rise to much imism among 
ti generally in the North of England. Many are 
inclined to take a very gloomy view of things, believing that 
@ very serious slump in trade is now in sight. Others, 
however, are of the opinion that two or three months will 
see an improvement. So far as the iron and steel trades 
are concerned, the outlook is shrouded in uncertainty. 
At the moment the works on the North-East Coast are 
fairly well employed, but as regards the placing of new 
business the position is very unsatisfactory. Buyers 
are simply “‘ marking time ™ in view of the falling markets. 
Foreign competition is increasing and the extraordimary 
s‘ate of the international exchanges has placed a powerful 
weap n in the hands of foreign iron and steel manu- 
facturers. With an exchange which renders it possible 
for a British pound to represent over £2 in France or 
Belgium, and over £12 in Germany, it is impossible for 
individual British firms to compete. The forecast in my 
letter of last week that we were on the eve of a pronounced 
reduction in pig iron prices in this district has soon proved 
to be correct. This week reductions of, approximately, 
10s. in Cleveland pig iron, and 20s. per ton in hematite, 
have been decided upon by the makers. It is hoped that 
a stimulus will be given to business by the reductions. 
The position in the coal trade is causing much anxiety. 
At the present time prices for coal to be exported abroad 
are very much lower than they were ever expected to 
reach when the miners were granted their last advance in 
wages, and this is directly attributable to the fact that 
foreign competitors have got themselves firmly established 
in markets in which this country had practically a mono- 

oly. For example, the fear of a coal strike in England 
t September caused Scandinavian consumers to place 
large orders for coal in America, and now there are great 
stocks of American coal on the other side of the North Sea. 
Not only are there stocks of this kind, but America is able 
to quote for future business on terms as favourable as 
that can be offered by British colliery owners. The ship- 
building industry on the North-East Coast, in general with 
other centres, is suffering severely as the result of can- 
cellations of orders for new merchant and passenger 
vessels. One firm alone in this district has had fourteen 
contracts torn up recently. Shipowners are cutting their 
losses by paying fines on partly constructed vessels rather 
than see them finished. 


Cleveland Iron Trade. 


A general reduction in prices is the outstanding 
feature of the Cleveland pig iron trade this week. It has 
been the consistent policy of the local makers of pig iron 
not to exploit the situation by forcing up prices, and, 
although Cleveland was the cheapest in the country, it 
has been recognised that the level of prices was too high 
for the continued prosperity of industry as a whole. The 
Cleveland ironmasters have undoubtedly set a wise course 
in taking the first step towards the deflation of values, 
but it is no more than a first step, and it is probable that 
before very long there will have to be further price cutting 
before stability is reached. High prices are the worst 
enemy to trade, and lower figures must rule before indus- 
trial activity can be assured. This no doubt was clearly 
in the minds of Cleveland makers when they revised their 
prices, for even before the cut the local quotations were 
below those of other areas. Tt disparity in prices has 





now been increased in Cleveland's favour, and the certain 
result will be that consumers in other districts will be 
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seeking Cleveland iron. Broadly, it may be said that 10s. 
has been taken off the price of the standard foundry 
quality, the premium for the higher qualities has been 
reduced, and for the first time for a period of years the 
differentiation in price between No, 3 and the lower 
qualities has been restored. So far there has been no rush 
to place orders at the new prices, and the position has so 
far changed that instead of the scarcity which prevailed 
a month or two ago, there is an abundance of iron of all 
descriptions. The prolongation of the holidays and the 
consequent cessation of consumption has been largely 
responsible for this result, but, on the whole, industry is 
back to normal, and inquiries are coming forward slowly, 
though buyers are still acting cautiously. Tt cannot be 
said that tiere is much inquiry from abroad, and com- 
pared with Belgian, French, and German pig iron the 
Cleveland export prices are still very high. At the same 
time the reduction cannot fail to have some effect, and 
one or two sales to Scandinavia are reported. 


Hematite Pig Iron. 


The position industrially in the East Coast 
hematite pig iron trade is practically unchanged. Works 
have fairly good order books, but new business is coming 
forward very slowly. A reduction of 20s. per ton has been 
made in prices, and it is believed that more business will 
be attracted thereby. Mixed numbers are now quoted 
at 240s. for home use, and 2458. for export, No. | being 
242s. 6d. and 247s. 6d. respectively. 


lron-making Materials. 

Substantial deliveries of foreign ore are being 
made under running contracts, but there is no new business 
being done, the trade being completely stagnant. Reports 
from Spain indicate that the price of best Rubio ore at the 
mines is very firm, and inclined to harden, but merchants 
here are modifying their ideas in the absence of business, 
and best Rubio has been offered at 48s. on a 17s. parity 
freight basis. As the actual freight is no higher thag.14s, 
to the Tees, this brings the ore down to 45s. c.i.f. Supplies 
of coke are now abundant, but prices continue firm at 
62s. 9d. per ton at the ovens for ordinary furnace qualities, 
and 65s. 3d. for qualities low in phosphorus. 


Manufactured Iron and Steel. 


Extreme quietness characterises the manufac- 
tured iron and steel trade. Works are running on old con- 
tracts, but buyers naturally hold off, well knowing that 
prices must come down. Fears of a rise in the price of 
coal are tending to delay a decision on the part of the steel 
makers, but an early revision of the full list of quotations 
is now overdue and eannot be much further delayed. The 
only changes reported this week are reductions of 25s. per 
ton in parallel packing iron, and 30s, per ton in tapered 
packing iron, the prices now being £19 and £23 respectively, 


The Coal Trade. 


The Northern coal market continues in a state 
of great uncertainty, and considerable anxiety is manifest 
in coal trade circles as to the prospects of the export 
trade in the near future. There is no doubt that most of 
the collieries would be prepared to make considerable 
concessions in order to have something nongrem in the 
shape of actual business on their books for uary and 
February deliveries. As it is, a rather heavy cut has been 
made during the past few days, and the whole range of the 
quotations has been reduced from 5s, to 10s. per ton in 
practically every class. There is on the whole not a bad 
volume of inquiry, but the trouble is that it seldom result« 
in actual business ; the foreign buyers get the prices, and 
there the matter ends, at least for the moment. ‘ 
are rumours in circulation of shipping being held up until 
a more profitable prepa for ite employment emerges 
while foreign vessels engaged in the trade are said tohave 
left already for their home ports, which all tends to deflate 
the tone and bring down prices. Whether the bottom for 
the time being has been reached cannot be gauged with 
anything like precision just yet. There are, however, 4 
few more foreign inquiries about, chiefly from Norway, 
which looks more like actual business, and these are re- 
garded as evidence of at least a further check to the down- 
ward grade, which has hitherto been in progress without 
variation. Stoeks abroad are reported to be very Jarge, 
notably in France, Holland, and Sweden,~ while large 
contracts for American coals have still to be delivered, so 
that until most of these have been worked away there will 
not be mueh chance for the British exporters to recover 
lost ground, though the lower figures now current should 
assist them somewhat. The coke position is very unsatis- 
factory. Stocks are now large, and production being in 
excess of demand, are tending further to accumulate. 
The values are, therefore, shrinking appreciably, almost 
daily. 








SCOTLAND. 
(From our own Correspondent.) 
Municipal Brich i 

AT a recent meeting of Glasgow Corporation it 
was decided to purchase two brick works at Dalry— 
Ayrshire—in order to expedite the Corporation housing 
schemes and also to cheapen the cost of material. At the 
present moment the Corporation is not getting one-tenth 
of the bricks necessary for its housing schemes. For one 
scheme alone 1,500,000 bricks were required. On Septem- 
ber Ist, intimation was made to a Government Depart- 
ment that the bricks were required, and in October 
250,000 of them were received. They were made in 
London, and were purchased through the Government for 
58s. per thousand, while the cost for transit was 105s. per 
thousand from London to Govan. The cost of carriage 
from Dalry was calculated at Ss. 2d. per thousand, and 
on the assumption that the Corporation could continue to 
produce as at present the total cost of the bricks would be 
52s. 2d. per thousand, and supplies would be forthcoming 





immediately. It was also stated that, as the Government 
had fixed the maximum prices for bricks for dwelling -houses 
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erected under schemes of local authorities, but not for 
building outside public schemes, only the leavings of the 
brickworks were being obtained at the fixed rate. 


Clyde Prospects. 


While trade prospects in the West of Scotland 
area cannot be called bright, the situation is, in the opinion 
of a few prominent individuals, not as black as it is 
painted. Attention has been drawn to the idleness at 
Glasgow Harbour, and a dismal future is foretold, but the 
situation assumes a brighter perspective after studying an 
official explanation. Coal hoists are inactive because coal 
is not yet coming forward for export, but immediately 
supplies are forthcoming at least five cargoes will be 
shipped right away. At the fitting-out berths work has 
been held up owing to the holidays, but with the engineers 
once more on duty activities will be renewed. The graving 
docks, too, are full to overflowing. It is, however, not 
expected that activities will increase much until the month 
of April, when the St. Lawrence ports are re-opened for 
trade. The tonnage in hand at the shipbuilding yards is 
said to be a record one. Conditions, however, are not too 
reassuring. Contracts have been cancelled, and the uncer- 
tainty prevailing in all departments predicts a general 
slowing down. Cheaper material is necessary, and any 
movement in that direction would help considerably to 
restore the balance. Certainly the tendency in most 
markets is easier, but something generous and definite 
is required. Much cheaper steel, iron and fuel, and better 
outputs are necessary to establish prices showing any in- 
ducement to buyers. Reductions m driblets are of little 
use, but must be carried out as quickly as the increases, 
and quicker if possible. The conceding of shillings where 
pounds are necessary only prolongs the agony and multi- 
plies the number of lost orders and contracts. Ship- 
building orders may be plentiful at the moment, but 
builders have little inducement to speed up construction. 
A vessel in course of building may be stopped any minute 
owing to excessive costs and falling freights, and, therefore, 
though the tonnage in hand may be exceptional at the 
moment, new contracts are conspicuous by their absence, 
and the present situation lacks the security necessary to 
progressive enterprise. 


; Iron and Steel. 


The iron and steel works are only now beginning 
to make a re-start. establishments commenced 
operations on Tuesday of this week, but others will not 
resume until Monday of next week, while in a number of 
cases the resumption is indefinite. Orders are coming 
forward in meagre quantities, and only minimum require- 
ments are being negotiated for. As a consequence, a 
system of short time may be fairly general before long. 


Some 


Steel Prices Reduced. 


The Scottish steehmakers have reduced their 
prices as from Monday, 10th inst., and home prices are 
now as follow :—Boiler plates, £30; ship plates, Jin. and 
upwards, £24 10s.; and sections £24—all per ton, net 
basis. 


Coal. 


Business in Scotch coal has been again of a 
meagre nature during the past week. All descriptions of 
fuel are fairly plentiful, but buyers are not showing any 
inclination to purchase lavishly, and the feeling is pretty 
general that easier prices cannot be long delayed. Ship- 
ments for the past week amounted to 61,272 tons, against 
111,907 in the preceding week, and 106,466 tons in the 
same week last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent ) 


The Coal Trade. 


Tue position in the coal trade, far from showing 
any improvement, is gradually but surely approaching 
a critical stage. The average person does not realise the 
gravity of the situation. The demand from abroad is 
meagre in the extreme. Stocks on the Continent are 
heavy; in many cases—especially in France—it would 
almost be true to say that coal is not wanted at any price, 
and those who may be in a position to take supplies are 
afraid to commit themselves definitely to purchases lest 
they should discover in a day or so that they might 
have arranged for their requirements at shillings less had 
they waited. There is also a genuine disposition abroad 
to cut down their requirements to the minimum on the 
score of economy. Depression in trade is not confined 
to this country. Coal consumers abroad are beginning 
to recognise that they cannot afford recent prices for 
coals or any other commodity, especially with exchange 
rates operating so seriously. Consequently, the times are 
bad, and there is at the moment no silver lining to the 
cloud. What was at first thought to be a temporary 
easing down in business is something much more serious. 
It is a pronounced slump, and opinion is now becoming 
general that it will be six months at least before there 
can be stable conditions and a recovery in activity. In 
the meantime much may happen, and probably will, but 
there is no doubt that the situation will require most 
skilful handling as so much is involved. 


Competitive Level of Coals. 


The question has been raised as to what is the 
price of South Wales coal that will bring @bout renewed 
activity in foreign shipments ; in fact, what is its eompeti- 
tive level ? Sir W. R. Smith, the well-known South Wales 
coalowner, has startled to some extent the coalowning 
section by stating, in letter form, that he does not hope for 
any improvement at South Wales ports until the export 
price of best Welsh coal is reduced to 40s. per ton, which 
is, of course, below the present cost of production. His 
figure, it will be noted, is “‘ best Welsh coal,”’ so that lower 
grades would be proportionate in price. Assuming his 
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estimate to be correct, a very serious outlook is opened, 
inasmuch as it must be remembered that before the miners 
received their advances in wages, immediately following 
on the national strike, the average cost of production was 
43s. 10d. per ton, and at the present time, inclusive of the 
effect of the increased grants to miners, the average cost 
is in the neighbourhood of 50s. per ton. In fact, many 
owners are already seriously deliberating whether they 
can continue the working of their collieries. The question 
is, where can economy in production be effected without 
disturbance of the whole industry and the creation of 
serious trouble. Labour costs are the heaviest item in pro- 
production, and if the price of coal is to come down to 40s. 
for best Welsh coal, there is only one solution of the 
problem, and that is for labour costs to be reduced. 
Labour leaders already see the trend of events and are 
not a little perturbed. The slump has come at a time most 
inopportune for them. It will be recalled that under 
the Government's temporary scheme for the settlement 
of the national coal strike last autumn, a committee of 
coalowners and miners’ leaders was set up to formulate 
a@ new wage basis, and It was to be prepared with a 
scheme by the end of March next. But the present 
depression has upset all calculations. 


De-control of Industry. 


The general opinion, naturally, is that with the 
industry heading straight for insolvency, seeing that export 
prices and quantities have fallen so sharply, it is only to be 
expected that the Government should show a more ready 
disposition to de-control the industry altogether. All 
associated with the commercial side of the trade would 
welcome it, but still, from the point of view of the coal- 
owners and shareholders, there is the financial side to be 
borne in mind. Coalowners are asking whether it is to be 
expected that they should extricate the industry from its 
difficulties and losses without some measure of financial 
support. The Government is blamed all round for the 
existing situation, but if the Government does recognise 
its responsibility then it is inevitable that the industry 
must be subsidised if wages are to be kept at their present 
level. But is the country prepared to make further sacri- 
fices in order that the miners should be maintained in their 
pre-eminent position in the wage-earning line ? It is very 
questionable. Mr. George Barker, one of the South Wales 
miners’ leaders, states that the responsibility for the slump 
rests entirely with the Government, which should bear the 
full financial burden of its own policy. He adds that 
when the strike settlement was made on November 3rd 
last, the Government deliberately decided to pay the wage 
increases on the quantity of coel produced, and itself 
arbitrarily fixed the price value, independently of what 
the coal would fetch on the market. The miners’ leaders 
asked the Government to pay them in wages on any in- 
crease in the selling price, but the Government refused 
and told them that it preferred to take the risk itself. 
Having done this, the Government has now got to pay 


the bill. 


Steps to Freedom. 


Last. week-end the Secretary of Mines announced 
that he hed deciled to give discretion to certain district 
committees to allow, without restriction as to quantity 
or quality, the export of coal, coke and patent fuel as 
from the 10th inst. That arrangement is subject to all 
inland needs being fully met, but collieries still require to 
get from their local committees permission to export 
supplies. Further, it has been decided to suspend from the 
same date al] restrictions on bunkering as detailed in the 
order of November 8th last. This order set out the ports 
which various colliery districts could supply with coals for 
bunkering. The decision of the Secretary of Mines regard- 
ing exports being allowed without restriction has not 
aroused much interest, because it is analogous to locking 
the stable door after the horse has gone, as foreign orders 
have melted away to practically nothing. The action 
of the Secretary of Mines is indicative of the trend of 
events, viz., de-control, but what is regarded as significant 
locally is the fact that Mr. H. Bamber, the South Wa'es 
export representative of the Coal Mines Department of the 
Board of Trade, has resigned his position to take up an 
important post with a London company connected with 
the coal trade. No announcement is so far forthcoming 
as to what alterations in the organisation of the depart- 
ment will take place as the result of his resignation, which 
takes effect at the end of this month. A further announce- 
ment is also made concerning coal exports to ex-enemy 
countries, and with regard to directions dated November 
8th last, a notice issued at Cardiff states that applications 
for permission for export of coal to Russia, Germany, 
Austria, Hungary, Turkey or Bulgaria will now be dealt 
with direct by the Cardiff office cf the Coal Mines Depart- 
ment. The order of November 8th last, it should be noted, 
excluded “‘ Soviet Russia.” 


Coals for France. 


Following upon the report that the French Bureau 
des Charbons had decided to fix the maximum f.o.b. price 
for hock patent fuel from this country at 45s., comes the 
rumour that the Bureau contemplates reducing the prices 
ot coal for February shipments by 10s. per ton. The effect 
of this, if definitely decided upon, would be to place prices 
of South Wales coals on the basis of 62s. 6d. per ton foi 
best large steams, 56s. for best dry large, 35s. for best 
steam smalls, 58s. 6d. for best Black Vein large, 75s. for 
best anthracite large, and 80s. for best machine-made 
cobbles and nuts, Rumours are also current that the 
Bureau des Charbons will, in the course of a mon h or two, 
cease to exist. The Bureau has certainly ac sieved its 
object in bringing down prices, and there is much specula- 
tion as to whether its activities will come to an end at the 
same time that de-control comes about in this country. 


Current Business. 


Current operations on the coal market are very 
slack, and it is quite an achievement for anyone to be able 
to pull off any business with buyers abroad. The tone of 
the market is generally dull and weak. Exporters are 








fairly active trying to make business, by securing offers 
from colliery salesmen for the purpose of wiring to their 
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agents and pen buyers abroad, but business resulting 
is quite negligible. Comparatively few steamers in dock 
are actually loading. It is estimated that there are about 
100 steamers in South Wales ports lying up, waiting for 
freight fates to improve. No doubt the very large number 
of steamers at home and abroad which are laid up pending 
better days will have the effect of improving to some exten 
the rates of freight for the longer voyages, but rates for 
near trades will be slower to respond owing to the excessive 
quantity of tonnage available for the short runs. Prac- 
tically no business is being done in coals for shipment 
ahead. All operations that are being arranged are for 
shipment this month. Slackness of trade accounts for 
many pits being idle, and quotations are confined prac- 
tically to sales for quick delivery in order to clear 
wagons anc enable collieries to resume or continue working. 
No regular market exists, but prices are nominally on the 
basis of 60s. to 65s. for superior large steams, 358. to 40:. 
for best quality smalls, and 25s. to 35s. for inferior descrip - 
tions of smalls. Coke for export is about 80s. to 90s., and 
patent fuel 70s. to 75s., with inquiry on « very small scale. 
Pitwood is excessive, and values are about 40s. to 42s. fd. 
The report is current that the tax on French exports of 
pitwood is removed owing to the heavy accumulation of 
stocks. 








Latest News from the Provinces. 


THE MIDLANDS AND STAFFORDSHIRE. 
Wages at Electricity Supply Undertakings. 


ANOTHER effort has been made in Birmingham 
this week to settle wages and conditions applying to those 
electricity supply concerns in the West Midlands which 
have not yet operated the new wages schedule issued last 
June by the National Joint Board. A conference called by 
the Ministry of Labour was attended by Wolverhampton 
and Gloucester Corporations and by a number of elec- 
tricity undertakings. A deputation from the Electrical 
Power Engineers’ Association explained that out of 230 
undertakings in the kingdom 200 had already adopted the 
schedule, and that the notices calling a strike for December 
14th last at the undertakings which had not assented had 
only been suspended at the urgent request of the Ministry 
of Labour. The position was discussed at much length, 
and in the end the Engineers’ Association formally de- 
manded of the defaulting authorities the adoption of the 
the schedule by the 27thinst. It was understood that in 
the event of any disputes arising in carrying out the 
schedule they should be referred to the district joint 
boards. 


SHEFFIELD. 
Further Falls in Iron, Steel and Alloys. 


It is now definitely known that bright drawn steel 
bars have been reduced by £5 per ton, the basis price now 
being £35. There has also been an all-round reduction in 
cold rolled strip, and rolling rates have dropped 7} per 
cent. Lincolnshire foundry iron has fallen from £13 to 
£11 10s., and forge from £12 58. to £11. These lower quota- 
tions, as well as those mentioned in my ordinary letter, 
are still, however, little better than nominal, for in many 
instances stock holders in need of ready cash are selling 
at prices much more favourable to the buyer. In the alloy 
section of the market, ferro-vanadium has been put down 
to 32s. 6d. per pound, but at the moment there is no buying 
movement whatever. 


WALES AND ADJOINING COUNTIES, 
Coal Exports Free. 


The announcement is now made that as from 
Monday next the whole balance of output from South 
Wales collieries will be free for export after the require- 
ments of inland consumers have been met. This decision 
has been come to by the District Coal and Coke Supplies 
Committee, following upon the recent announcement of 
the Secretary of Mines concerning the course adopted for 
giving greater freedom to the export trade. Thus South 
Wales coalowners are now free to compete with American 
exporters, and also with the coals from other districts 
in this country, as they are also now allowed to export 
more freely consequent upon the reduced home demand. 
The South Wales Coal and Coke Supplies Committee has 
made arrangements whereby the requirements of home 
consumers are safeguarded. 


Strikers’ Decisi 


The miners at the Gwaun-cae-Gurwen Colliery, 
to the number of about 800, who have recently been on 
strike, have decided to resume work on condition that the 
point in dispute is referred immediately to the Joint 
Disputes Board. The men have not, however, re-started 
work, the reply of the management being that the matter 
is out of its hands, and is to be dealt with in the usual 
way, viz., through the machinery set up for settling 
disputes. 


Patent Fuel. 


Patent fuel manufacturers are putting forward an 
application, to be considered on Monday next, for a reduc- 
tion in the wages of the workmen of 20 per cent. on present 
earnings. 





Tue Macutve Toor Trapes Association.—The annual 
general meeting of the Machine Tool Trades Association 
will be held at the Hotel Victoria on Wednesday next, 
the 19th inst., at 2.30 p.m., and the annual dinner will be 
held in the evening of the same day. 
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Current 


IRON ORE. 
N. W. Coast— 

Native at som cama eee 59/- to 70/- 
Oo ete eee 50/- 
PE sak 50/- 

N.E. Coast— 
Tis aa? BON" GG - 
Foreign (c.i.f.) 49/- to 50/- 


PiG IRON. 


Home. 
£sd 

SooTrLanpD—* 
Hematite ... — “= = = 
No. 1 Foundry... ... 18 5 
No3 ,, « %. 13,0 


N.E. Coast— 


0 
0 
0 


Export. 
12 5 0 


Hematite Mixed Nos.... 12 
oa 12 4 12 7 6 


No. 1 


Cleveland— 


No. 1 os 
Silicous Iron ... 
No. 3 G.M.B, 
No, 4 Foundry 
No. 4 Forge 
Mottled ... 
White 
MIDLaNDs— 
Staffs.—* 
All-mine (Cold Blast)... 19 
Part Mine Forge ... .... 12 
RA Foundry No.3 13 
Northampton—* * 
Foundry Nos.2 and 1 12 
os Bad «.. oa. d2 
Forge ... ... H 


Derbyshire * * All prices uncertain pe nding alterations 
No.3 Foundry ... ... 12 0 Oto 12 5 0 
Forge 1110 0 to 1115 0 

Lincolnshire (Al/ priecs uncertain pending alterations)— 
Basic : 1317 6 
Foundry... ... 1110 0 
Page a a? oD ik 6 6 

N.W. Coast— 

N. Lanes, and Cum.— 
Hematite Mixed Nozs..., 
Special ... ... 


1315 0 
165 0 0 to 1510 0 





MANUFACTURED IRON, 


Home. 
£a. d. 


a 


ScoTLaND— 
Crown Bars 
Best i. 
Angles 
Tees 

N.E. Coast— 
Crown Bars ... 
Best ,, 
Angles 


Tess 


~ 


ooco 
ooco 


27 10 
31 0 
30 0 
31 0 


st 


27 10 
31 0 
30 15 
81 10 


SSee Sees 


et st 
oooo 
ooo oc 


Lancs. ( Pending alterations) — 
Crown Bars ... 
Hoops 


28 0 
28 5 


S. Yores.— 
Crown Bars 
Best a 
MrpLanps—‘ 
Marked Bars (Staffs.)... 
Crown Bars ... ... 
Nutand Bolt Bars . 
Black Sheets (dbis.) ... 25 
Galv. Sheets 24 W.G. 
(f.0.b. L’pool, orequal) 29 
GasTube Strip ... ... 32 


28 10 
29 10 


STEEL, 


Home. 
£ad4 


Export. 
2s d. 
Scorianp—5 

Boiler Plates... 900... 1. « 10 0 
Ship f 10 Oto £3110 0 382to £40 
Angles, &c. ta 0 Oto 27 0 0 BWto 36 
Black Sheets... ... ‘ 0 0 


aw «w WUE 
Galvanised Sheets.,, 33 0 0 aos 8 @ @ 





Prices 


STEEL (continued) 
Home. 
zs. 

Ship Plates .. ... ... 2410 
a 16 bee 5 M.D 
Boiler Plates ... 0 
eee? day etd! SE ® 
Heavy Rails... ... ... 25 0 
Fish-plates .. ... ... 30 0 
a is 
Hard Billeta ... ... ... 23 10 
Soft ,, ae 
N.W. Coast— 
Barrow— 


Pg 
3 
# 


N.E. Coast— 


% 
— 
Co 


eoooocooco 


coooceocooon 
ecocoooo 


€ 
CORSE RER 


Heavy Rails... ... .. @B 


0 
Light ,, i ein dn. 
i Pareprege Sy 
Ship Plates ... 24 10 
Boiler ,, 2 0 
MANCHESTER (Prices irregu/ar and uacertain)— 
Bars (Round) al, ee 25 0 Oto 
»» (others) san arnt, ae ae 
Hoops (Best)... .. .. 30 5 0 
ee (Soft Steel) ... 27 5 0... 
Plates. ws. ewe! 2618 Oto 
» (Lanes, Boiler)... 31 0 0 to 
SHEFFIELD (Prices irregular and uncertain)— 
Siemens Acid Billets ... 26 
Bessemer Billets ... ... 25 
Hard Basic ... ... ... 2 
Soft ,, odd? Sis" 04 20 
Hoops (Iron)... ... ... 28 
» (Steel) a. bie 
MipLanps—* 
Mild Rolled Bars.... ... 21 
Soft Billets and Bars ... 16 
Hoops : 
Tube Strip 
Angles 
Joists sf 
Wire Rods 


NON-FERROUS METALS. 
SwaNska— 
Tin-plates, I.C., 20 by 14 ... 
Block Tin (cash) ... ... «.. 
ob (three months) ... 
Copper (cash)... ‘ 
» (three months) 
Spanish Lead (cash) ... ... 
oe (three months)... 
Spelter (cash) ... 1. 
»» (three months)... 


eoooocosooo 


MANOCHESTER— 
Copper, Best Selected Ingots 
.» Electrolytic 
» Strong Sheets ... 
» Loco Tubes 
Brass Loco Tubes 
»» Condenser ... 
Lead, English 
» Foreign 
(Metal prices practically unchanged). 


FERRO ALLOYS. 
(All prices now nominal). 


Tungsten Metal Powder 
Ferro Tungsten im < 


3/1 per Ib. 
2/5 per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c. carbon... £38 15/- 
6 p.c. to 8 p.c. is £37 15/- 
8 p.c. to 10 p.c. o £37 15/- 
od Specially Refined... 
Max. 2 p.c. carbon sae eee £89 to £290 82/- 
a es ae (ee 39/- 
0°75 p.c. carbon ... «..£120 47/- 
, carbon free ... .-- 3/- per Ib, 
Metallic Chromium soe ees vee 2/6 por I, 
Ferro Manganese (per ton) £32 home, £47 export. 
Silicon, 45 p.c, to 50 p.c. ... ...£20, scale 8/6 per unit. 
75 p.c. . ...£28 to £29, scale 12/- per 
unit. 
... 32/6 per Ib. 
... 8/- per Ib, 
ewe £215 
... 20/- per Ib, 
. £165 


” 


” 


” 
” ” 
Vanadium 
Molybdenum ... 
(per ton) 


” 


Nickel 
Cobalt sao we 
Aluminium (per ton) 





for Metals and Fuels. 


* FUELS. 
SCOTLAND. 


LANARKSHIRE— 
(f.0.b, Glasgow)—El! 
es - Spliot 
AYRSHIRE— 
(f.0.b. Ports)—Steam ... 
Splint ... 


” ” 
FIrEsHIRE— 
(f.o.b. Methil or 
island)}—Steam ... 
Sereened Navigation ... 
Unscreened rn 
LOTHIANS— 
(f.o.b. Leith) — Best Steam 
Secondary Steam ... 
Sereened Bunker ... 
Unscreened 


Burnt- 


ENGLAND, 
'N.W. Coast— 
Steams ... 
Household 
‘Soke 
NORTHUMBERLAND— 
Home, 
Best Steams ... ... 36/2 
Second Steams , 33/- 
Sas 30/8 
Unsereened ... ; 32/8 
Household ... ... 36, - 
DuRHAM— 
Best Gas... 36/- to 37/- 
Seoond ... ... ... 35/- to 3#/- 
Household ... ... 36/- 
Foundry Coke... 70/3 
see 62/9 
SHRFFIELD—’ 
S. Yorks. Best Steam Hards 
Derbyshire Hards 
Seconds ... 
Cobbles ... 
Nats anti ae 
Washed Smalls 
Best Hard Slacks ... 
Seconds 
Soft Nutty 
Pea 
Small ha 
House, Branch ... ... 
Best Silkstone .. 


Biect Farunce Ocke i... ... 55). 


*SOUTH WALES. 
CaRpDIrr— 
Steam Coals: 

Best Smokeless Large 

Second yy ” 

Ordinary Dry Large 

Best Black Vein Large 

Western Valley - ™ 

Best Eastern Valley Large 

Ordinary » - 

Best Steam Smalls 

Ordinary - 

Washed Nuts ... ... 

No. 3 Rhondda Large 
Smalls ... 
Large ... 

Through 


Smalls ... 


No. 2 
Coke (export) 
Patent Fuel 
Pitwood (ex ship) 

Swanska— 

Anthracite Coals : 
Best Large 
Seconds 
Red Vein 
 ’s ee oe 
Machine-made Cobbles 
Nats 
Beans 
eo 
Breaker Duff 
Rubbly Culm 
Steam Coals: 

large 
Seconds 
Smalls = 
Cargo Through 








1 Delivered 2 Net makers’ works. 


3 At furnacéds. 


* Subject, however, to declarations at Birmingham Quarterly Meeting. 
* Except where otherwise indicated coals are per ton at pit for inland and f,0.b. for export, and coke is per ton on rail at ovens and f.0,b, for export, 


65/- to 75/- 


or. 
75)- 


64/- to 67 /- 


70/- 
68 /- 
70/- 
68 /- 


45/- 
56/8 to 60/- 
75/- 


Neutrals. 
60/- 

50/- to 5i/- 
40/- 

45/- to 0 


60/. 


55/- to 60/- 
50/- 
60/- 

70/- to 80,;- 


33/2) to 33/8 
32/8 to 33/2 
31/8 to 32/2 
31/8 to 32/2 
31/2 to 82/2 
28/8 to 30/2 
28/5 to 28/11 
27/1lto 28/6 
27/8 to 28/2 
26/2 to 26,8 
23/2 to 24/2 
37/2 to 37/8 
33/8 to 34,2 
(66/- export) 


60/- to 65/- 

57 /6 to 60/ 

60/- to 65/- 

57/6 to $0/- 
60/- to 62/6 
57/6 to 69)- 
57/6 to €0/- 
52/6 to 57/6 
35/- to 40/- 
23/- to 35/- 

52/6 to 57,6 
60/- to 65/- 
40/- to 45/- 
55/- to 60/- 
35/- to 45/- 
30/- to 35/- 
80/- to 90/- 
65/- to 75/- 
37 /6 to 40/- 


80/- to 90/- 
75/- to &0/- 
70/- to 75/- 
70/- to 75/- 
85/- to 95/- 
85/- to 95,- 
70/- to 80/- 
70/- to 80/- 
20/- to 22/6 
27 /6 to 30/- 


60/- to 65/- 
55/- to 60/- 
30/- to 35/- 


5 
5/- to 45/- 


5 Glasgow, Lanarkshire and A 
’ For inland sales. 


® Per ton f.0.b, 
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CURRENT PRICES, 


We desire to call the attention of our readers to the fact 
that for the convenience of those who desire to file our Current 
Prices page, we will send, week by week, to any reader who 
provides us with a set of stamped and addressed envelopes 
for that purpose, unbacked copies of that page. To avoid 
unnecessary folding, we suggest that envelopes not smaller 
than foolscap size should be used. 








French Engineering Notes. 
(From our Correspondent in Paris.) 


Unemployment. 

Tue industrial situation is not quite so bad as it 
appeared likely to be a week or two ago, but it is bad 
enough, and the fact of its not being worse is regarded as 
a symptom that things may before long take a turn for 
the better. If the fear of a collapse has happily not been 
realised it must be attributed mainly to the cfforts of the 
banks to avert disaster by giving assistance wherever it 
could be done with safety. At the same time manu 
facturers have been doing their best under very difficult 
circumstances, and have avoided as much as possible 
swelling the ranks of the unemployed by running the 
works short time instead of closing them down. In many 
industries even this alleviation has not been possible. 
and the number of unemployed has been rapidly increasing 
every week, until now the situation has become so bad 
as to necessitate Government intervention, although, it is 
very little While the situation 
renerally is causing Uneasiness, the metallurgical industries 
do not, on the whole, suffer to the same extent. Many 
orders for structural and other material distributed months 
ago are providing employment, but even the firms so 
situated find themselves hampered by the money strin 


feared, with result. 


yencey, while the total absence of buying at the moment 
is not particularly encouraging for the future. On the 
whole, therefore, the situation raises a very serious 


problem of which it appears impossible to find any imme 
diate solution, for the reason that the crisis is etiributed 
largely to State intervention in economical and industrial 
affairs and to the fiscal charges that place a crushing 
burden upon the manufacturing industries, 


Credit and ‘Change. 

So far none of the financial proposals that hav« 
made to infuse activity the 
manufacturing trades have proved successful, and there 
is consequently a good deal of doubt as to the satisfactory 
operation of the British for extending credit to 
countries with an adverse exchange rate. In a country 
like France the credit is safe if buyers would profit from 
the facilities offered ; bat they will refuse to do 80 unless 


heen contidence and imto 


scheme 


British Patent Specifications, 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sales Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given is the date of app'ication 
at the end of the abridgment, is the date of the acceptance of thé 
complete S pect fication. 


the second date. 


INTERNAL COMBUSTION ENGINES. 


154,824. February 24th, 1920.—AxneaNcemenror*'V" ENGiNEs, 
V. Lancia, 90, Via Monginevro, Turin, Italy. 
With the idea of bringing the cylinders of a miilti-cylinder 
V type engine as close together as possible, and yet maintaining 
a good balance, the inventor proposes the arrangement shown 


N°154,824 





in the diagram, which represents a twelve-cylinder engine- 
The axes of the cylinders meet at a point below the crank shaft, 
and the axes of the connecting-rods at dead centres make an 
angle of 20 deg. The cranks of each pair of cylinders make an 


angle of 40 deg.—December Sth, 1920. 


BATTERIES AND ACCUMULATUOHS. 





they that they can take advantage of an improving 
exchange rate which, however, can only be brought about | 
As experience has | 


a 


by influences independent of credit. 
shown that credit alone will not revive trade in countries 
witl it obviously follows | 
that necessary that will get | 
nearer to the root of the difficulty. There is evidently | 
little hope of an alleviation of fiscal charges, and the 


a highly depreciated currency, 
other treatment 


some 8 


eight hours’ day 1s now too firmly established to be modi 


tied to any great extent. Despite these disabilities, the 
cost of production must be brought down and the pur 
chasing power of money must be increased, which means 
that labour must sacrifice some of the considerable advance 
n wages which was accorded at a time when it appeared 
that industry was steadily growing in prosperity, and that 
a rigid economy must be enforced in the national expen- 


diture to inmprove the financial situation generally. 


An Aid to Reconstruction. | 
\ 


ng is cheapened, and when money is a little more 
tangible than offensively dirty seraps of paper, there will 
be something approaching an equilibriam which will of 
for the adverse exchange rate. | 


soon as productive costs are lessened and 


ever i 





itself provide a remedy 
It would immediately prepare the way for a great revival | 
of industrial activity, for there is an enormous amount of | 
work to be done in the devastated regions, where building | 
operations have been almost entirely suspended on account 
of the excessive cost of material and labour. As soon as | 
the reconstruction work well started the industrial 
activity will result in a prosperity that must favourably 
influence the exchange rate and thereby facilitate business 
with foreign countries. The Government has repeatedly 
insisted that the first step towards bringing down produc- 
tive costs is to ensure « hea} er supplies of coal, and to that 
extent the results obtained during the past month are 
quite satisfactory, while it is hoped that with the more 
abundant consignments of American fuel it will be possible 
shortly to reduce prices still further by the State relin- 
quishing its control. Although prices are much lower, the 
distributing arrangements are so defective that some manu- 
facturing centres have an abundance of fuel, while others 
have scarcely any at all. The cheaper supplies of fuel and 
raw material will provide a basic element of lower pro- 
ductive costs, and if the present unemployment should 
result in wages being proportionately reduced, especially 
if accompanied by a saner currency and lower cost of 
living, the country will be in a fair way of establishing an 
equilibrium which alone can bring about an internal pros- 
perity. Unfortunately, it is probable that arrive at 
such a state of affairs will take a consi‘lerable time, and 
the question for the moment is the ways aud means whereby 
it can be hastened with the aid of Britain and the United 
States, which i:nust be able to trade with this and other 
countries. The system of credit proposed is only likely 
to be successful under favourable conditions of exchange, 
and apparently the only way in which that can be done is 
by an understanding whereby France will offer commercial 
advantages ‘n exchange for financial ail, especially m the 
work of reconstruction. A few months ago the Chambers 
cs Commerce in the North of France urged the Govern- 
ment to arrange with British firms for the supply on credit 
of machinery and material required in the work of recon- 
struction, and although that course would no doubt meet 
with opposition.from French firms, it nevertheless suggests 
@ co-operation that would be to the advantage of British 
manufacturers and of this country as well. 
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154,737 September IGth, 1919.—Srorausz Barreny Ter- 
MINALS, O. Oldham, G. Oldham and J. Oldham, Hyde-road, 
Denton, near Manchester f 

In order to make an acid-tight joint, where the terminals of 
batteries pass through the casing, the inventors employ the 


vonstruction illustrated. The lugs on the plates pase up through 


N°154.737 








2. 





es 





ee 











— 


sleeves A, and are provided with wide shoulders. Between the 
grease cups B and these shoulders there are washers C. When 
the nut D is tightened up the washer C is compressed and makes 
a tight joint against the sleeve A.— December 9th, 1920. 


TURBINE MACHINERY. 
154,832. March 17th, 1920.—RecuLatine Hypravutic Tur 


nines, J. Négri, Rue des Trois Villes, St. Dié, France. 
In this turbine regulation is effected both at the inlet and 


N°? 154,632 














The turbine wheel is shown at C. On its outlet side there is a 
plate D, wi penings corresp g to the openings in the 
wheel ©. The plate and wheel are connected by the spring 
plungers E EK. hen it is desired to alter the outlet opening, 
the hand wheel F is pushed in until ite pinnion engages with 
teeth on the plate D, which is then rotated, in relation to the 
turbine wheel, the plungers E E rising out of their holes to 
permit the movement.— December 9th, 1920. 


154,784. November 13th, 1919.—Sream Tuxpixe Discs, Tho 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London, E.C. 4. 

In order to permit the rotor dises of steam turbines to mov« 
under the influence of temperature changes, without being 
exposed to severe interna! stresses, the discs are attached to the 
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shaft by means of flexible sleeves. The drawings show several! 
alternative arrangements, in which the discs are marked A 
the shafts B and the diaphragms C. It wi.) be noticed that the 
diaphragm packing is embodied with the flexible sleeve.— 


December Mh, 1920. 


MACHINE TOOLS AND SHOP APPLIANCES. 


154,785. November 13th, 1919.—Macneric Cuvucks, W. 
Carter, Netherfield, Totley Brook, Sheffield, and F. C. L. 
Brendel, 44, Hilldrop-road, London, N., 7. 

In order to stop a machine tool, on which the work is held by 

a magnetic chuck, in the event of the magnetising current 

failing, and thus releasing the work, the inventor employs 

another electro-magnet in series with the chuck. If the current 
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fails this second magnet releases its armature and a spring 


forces out a plunger which actuates the stop motion, such as a 
cluteh or belt shifter, of the machine. The stop lever can be 
actuated by hand independently of the electric control. 
December Mh, 1920. 


154,849. May Ist, 1920.—Exectrric We.pers, J. 2. Pollak, 
20-23, Holborn, London, B.C. 1 
In order to prevent the burning of the work, through arcing, 
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outlet. The inlet is controlled by the sleeve valve A, which 
can be rotated by the pinion and hand wheel shown on ‘the 
right. Inside the valve A there is a fixed helical guide vane B, 





in the welding of plates by means of roller electrodes, the 
inventors propose periodically to interrupt the current supplied 
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to the primary of the welding transformers. The most favourable 
degree of interruption is said to range between 2 and 15 inter- 
ruptions per centimetre of welded seam. The interruption of 
the current is effected by means of a rotary switch—as shown— 
where A is a contaet piece which completes the cireuit to the 
transformer through the wipers or brushes B and C. It is 
suggested that two welding machines may be connected with 
one Interrupting switch, so that when one is taking current the 

other is not, and vice versd.— December 9h, 1920. 
154,803. December 17th, 1919.—PyNeumatic Scatine Toots, 
G. F. Clements, Regent-street, Smethwick, and F. Gilman, 

9, Westfield-road, Edgbaston, Birmingham. 
In this pneumatic scaling tool the piston has a square, or 
angular shank, to prevent it rotating with respect to the body, 
and terminates in a chisel edge. The body is tapered and is 
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brought to a chisel edge on either side of the tool. In ordinary 
light work the piston works with a short stroke, and the tool is 
used in the usual manner. If, however the stroke is increased, 
by admitting more air, the shoulder A on the piston strikes the 
bedy at B, and by driving forward the body brings the ili 
side chisel edges into action also.— December 9th, 1920. 


MISCELLANEOUS. 


154,711. September 3rd, 1919.—Execrrica, TREATMENT OF 


Ferrous Merats purine Castine, J. H. Wickett, 45, 
Clavering-road, South Wanstead, Essex. 
In order to control the rate of cooling of iron castings after 


pouring the inventor arranges t gs wit ing 
runners to form a complete loop, which constitutes the secondary 


at 
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of an electric transformer.” A heavy current is induced in the 
ring of castings, and its — varied to control the cool- 


ing of the castings by regulating the primary. The oath 
ark shaded rectangle.— 


shows the core of the transformer as a 

December 3rd, 1920. 

154,833. March 18th, 1920.—Manuracrure or Wire BY 
ELEcTRO-DEPosITION, 8. O. Cowper-Coles Rossall House, 
Thames-street, Sunbury-on-Thames. 

According to this specification, wires are manufactured by 
depositing metal on a disc-s cathode, on the surface of 
which a spiral is inscribed so that a strip can be unwound on 
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account of the weak line of cleavage formed by the spiral. The 
dises A A are formed with wood centres and metal faces. They 
are h in the vat on endless metal bands B, which pass over 
® rotating roller. Electric current is conveyed from cathodes 
through these bands and the brushes C C bearing on the roller. 





A propeller D is used to circulate the elect and is said 
to permit the employment of current densities up to 100 ampéres 
per square foot.— December 9h, 1920. 

154,817. January 19th, 1920.—Presses ror DEWATERING 
Peat, A. T. Bosch, No. 9, Bachmanstraat, The Hague, 
Holland. 

In this press for expressing water from peat the cylinder is 
formed of a series of dises separated by thin distance pieces, 
so that there are narrow intervening slots. The ram has a 
hemispherical end, is hollow and is provided with a number of 
peripheral slots about } mm. wide. The ram and the hemi- 
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spherical cover at the opposite end of the cylinder are a loose 
fit, so as to leave an annu ere a for water. The whole 
arrangement is surrounded by a jacket. In use, the press is 
filled with peat, and the ram forced forward unti! a pressure of 
75 lb. per square inch is reached. During this process water 
escapes by the various slots. Steam is then admitted to the 
jacket, and a further pressing produces a briquette.— December 
Sth, 1920. 








LAUNCHES AND TRIAL TRIPS. 


River Tess ; built by J. 8. White and Co., Limited ; dimen- 
sions, 187ft. by 29ft. 3in. by 13ft. 6in.; to carry 925 tons dead- 
weight. Engines, triple-expansion, 15in., 25jin., and 4lin. by 
30in. stroke, pressure 180lb., constructed by the builders ; 
trial trip, recently ; speed attained 10} knots. 

Erne: Rapcuirre ; built by Craig, Taylor and Co,, Limited ; 
to the order of Evan Thomas Radcliffe and Co.; dimensions, 
430ft. by 55ft. 6in. by 36ft. Tin. Engines 28in., 46in., and 75in. 
by 48in. stroke, pressure 180 lb.; constructed by Blair and Co., 
Limited ; trial trip, Wednesday, November 24th. 

CaENNAISE, collier type; built by Blyth Shipbuilding and 
Dry Docks Company, Limited ; tothe order of Fornand Bouet, 
Caen, France; dimensions, 285ft. by 42ft. Engines, triple- 
expansion ; constructed by North-Eastern Marine Engineering 
Company, Limited ; launch, Thursday, November 25th. 

Norpxyn ; built by Craig, Taylor and Co., Limited ; to the 
order of H. C. Gorrissen ; dimensions, 402ft. by 53ft. by 29ft. 
Engines, 27in., 45in., and 74in. by 5lin. stroke, pressure 180 !b.; 
constructed by Blair and Co., Limited; launch, Thursday, 
November 25th. 

ApMIrat VERNON, steel motor coasting vessel; built by Jas. 
Pollock, Sons and Co., Limited ; to the order of Wm. Vernon and 
Sons ; dimensions, 133ft. Gin. by 23ft. 6in. by 10ft. 3in.; to carry 
340 tons deadweight. Engines, 320 brake horse-power four- 
cylinder “‘M. 11” type Bolinder direct reversible heavy oil 
marine type; launch, Saturday, November 27th. 


BaRADINE, twin-screw passenger steamer; built by Harland 
and Wolff; tothe order of Peninsular and Oriental Steam Navi- 
gation Company; di ions, 537ft. by 64ft. by 41ft.; 13,300 
— tonnage. Engines, two sets of quadruple-expansion ; 

unch, Saturday, November 27th. 

Attias ; built by J. 8S. White and Co., Limited ; to the order 
of Jacobsen and Co.; dimensions, 229ft. 8in. by 34ft. by 16ft. 6in.; 
to carry 1700 tons deadweight. Engines, tripie-expansion, 17in., 
29in., and 49in. by 33in. stroke, pressure 18 Ib.; constructed by 
the builders; speed 11 knots; trial trip, Saturday, November 
27th. 


Corrientes, for South American meat trade built by Short 
Bros.; to the order of the Donaldson South American Line, 
Limited ; dimensions, 435ft. by 54ft. 10in. by 30ft. 3in. moulded ; 
to carry chilled and frozen meat. Double reaction geared tur- 
bines, built by the Parsons Marine Steam Turbine Company, 
Limited, pressure 2001b. under Howden's forced draught ; 
machinery constructed by North-Eastern Marine Engineering 
Company, Limited ; speed of 13 knots attained during trial trip, 
Tuesday, November 30th. 


Crry or ApELaipe; bu't by Wm. Gray and Co. (1918), 
Limited ; to the order of Ellerman Lines, Limited ; dimensions, 
450ft. 9in. by 57ft. 3in. by 32ft. 10in.; to carry 10,600 tons dead- 
weight. Engines, one high-pressure turbine of the impulse type 
and one low-pressure turbine of the reaction type, pressure 
225 Ib. working under Howden’s system of forced draught ; con- 
structed by the builders ; trial trip, Thursday, December 2nd. 


Seminoce ; built by Vickers, Limited ; to the order of Anglo 
American OilCompany Limited ; dimensions, 425ft. by 56ft. 8in. 
by 33ft.; to carry 10,050 tons deadweight ; bunker capacity, oil, 
733 tons. Engines, internal combustion oil; constructed by 
Vickers, Limited: launch, Saturday, December 18th. 

Fraygaise ; built by Blyth Shipbuilding and Dry Docks. 
Company, Limited ; to the order of M. Fernand Bouet : dimen- 
sions, 285ft. by 42ft. Engines, triple-expansion, 22in., 36in. 
-_ = by 39in. stroke ; py ne ey by North-Eastern 

arine ineeri Com » Limi ; trial trip, Thursday, 
December th. : Z 

Crry or Pekin; built by Palmers Shipbuilding and Tron 
Company, Limited ; to the order of Ellerman Lines, Limited ; 
dimensions, 442ft. 6in. by 58ft. 6in. by 34ft. 3in.; to earry 
11,200 tons deadweight. Parsons single-screw high-pressure and 
intermediate-pressure impulse and low-pressure reaction tur- 
bines- pressure 220lb.; constructed by the builders; trial 
trip Friday, December 10th. 

Nirrvra; built by Wm Gray and Co. (1918), Limited; to 
the order of British India Steam Navigation Company, Limited ; 
dimensions, 463ft. Gin. by 36ft. by 29it, Sin triple- 


28in., 46in. and 77im. by 54in. «& ©, pressure 
180 1lb.; Howden’s forced draught fitted : snusirested by the 
builders; launch, Friday, Deecmber 10th. 
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Forthcoming Engagements. 


TO-DAY. 

Junior Instrrution or Enorverers.—Caxton Hall, West- 
minster. Chairman's address. ‘The Tides: Their Cause, 
Effect and Use,” by Mr. B, E. Dunbar Kilburn. Lantern. 
8 p.m. 

InstiruTiIon or Execrricat EnNorvgers: StruprEwnts’ 
Secrion.—Visit to the Osram-Robertson Lamp Works, Ham- 
mersmith. 2 p.m. at works. 


SATURDAY, JANUARY 15ru, 
MANCHESTER AssoOciATION OF ENGINEERS.—Memorial Hall, 
Albert-square, Manchester. Paper, “* Reinforced Concrete and 
the Housing of Expensive Plant,” by Mr. Felix Milner. 7 p.m. 


MONDAY, JANUARY 17rs. 

InstiTuTION oF Execrricat Enoingers.—Rooms of Char- 
tered Institute of Patent Agents, Staple Inn-buildings, South 
Block, High Holborn. Informal meeting. Discussion on “ The 
Mental Equipment of an Engineer,”’ to be opened by Mr. P. Pitt. 
7 p.m. 

INsTITUTE oF TRANSPORT. 
Great George-street,. 58.W. |. 
Canal as a Factor in Transport,” 
5.30 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS : ScorTisH CENTRE. 
—Royal Technical College, Glasgow. Paper: ‘* Recent Develop- 
ments in Transmission,”’ by Capt. 8. Bramley-Moore. 7.30 p.m. 

Royat Society or artrs.—John-street, Adelphi, W.C. 2. 
Howard Lecture: “ Aero-engines,”’ by Mr. Alan E. L. Chorlton. 
8 p.m. 


Institution of Civil Engineers, 
Paper: “The Manchester Ship 
by Mr. Marshall Stevens. 


TUESDAY, JANUARY 18rs. 

West or Scortanp Iron anp Sree. Insrrrure.—Societies 
Room, No. 24, Royal Technical College, G street, Glasgow. 
“* Metallography of Low Carbon Steels,"’ by . Jas. Mitchell. 
7 p.m. 

InstrruTe or Mininc Enoinexrrs.—The Minories, Tower- 
hill, E. 1. ‘* The Internal Combustion Engine Installation,” by 
Mr. A. W. Bradbury. 6.40 p.m. 

Tus Intummatine Enoeingertne Sociery.—House of the 
Royal Society of Arts, John-street, Adelphi, W.C. 2. Discussion 
on the “Use and Abuse of Light in Studios for Cinema Film 
Production.” To be opened “ Mr. J. C. Elvy. Lantern. 
8 p.m. 


WEDNESDAY, JANUARY 19rs. 

InstrrutTioN oF Locomotive ENGingers.—Caxton Hall, 
Westminster. Paper: “Traffic Influences upon Locomotive 
Design and Practice,” by Mr. J. F. Gairns. 7.15 p.m. 

InpusTRiAL Leacue aNpD Counecmt.—Caxton Hall, West 
minster. ‘* World Finance,” by Sir George Paish. 7.30 p.m. 

Instirution or AvTromosite ENoGrngers: BirMiIncHam 
Grapvuates.—Room 5, Chamber of Commerce, New-street, 
Birmingham. Paper: “Relative Advantages of Two-stroke 
and Four-stroke Engines,” by Mr. T. R. Florance. 7.30 p.m. 

RoyaL Mersorotocica, Socrery.—Rooms of the Royal 
Astronomical Society, Burlington House, Piccadilly, W. |. 
Address: ‘‘ Forecasting the Crops from the Weather,” by Mr. 
R. H. Hooper. 8 p.m. 

Royat Society or Arts.—John-street, Adelphi, W.C. 2. 
“The Future of Industrial Management,” by Mr. F. M. Lawson. 
8 p.m. 

THURSDAY, JANUARY 20ru. 

InstTITUTION or Locomotive ENGINEERS: GLascow. 
Technical College, George-street, Glasgow. Paper : 
in Connection with Lubrication and Lubricators,”’ by 
Kempt. 7.30 p.m. 

Rovat Agronavticat Socrety.—Royal Society of Arts, 
John-street, Adelphi. *‘ The Cost of Air Ton-miles compared with 
other Forms ef Transport,” by Lord Montagu of Beaulieu. 
5 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS : 
ATES.— 28, Victoria-street, London, 8.W. 1. 
and Piston Wear,’ by Mr. W. H. Wardell. 


FRIDAY, JANUARY 

Junior Institution or Enorneers.—Caxton Hall, West- 
Minster, S.W. 1. Lecturette, “‘ Motor Yachts,” by Mr. Basil H. 
Joy. 8 p.m. 

Tue InstrruTion or Mecnanicat ENotngrers.—Storey’s-gate, 
St. James’ Park, 8S.W.1. ‘‘ The Mechanical Loading of Ships,’ 
by Mr. H. J. Smith. 6 p.m. 

Roya Instrrution or Great Brrrary. 
Piccadilly, W.1. Discourse: “Shakespeare and Domocracy, 
by Sir Frank Benson. 9 p.m. 


WEDNESDAY, JANUARY 26ra. 


AvutomosiLe Enotnerrs.—Royal Auto- 
7 for 7.30 p.m. 


-Roval 
“* Points 


Mr. J. 


Lonpon Grapu- 
Paper: “* Cylinder 
8 p.m. 


2isr. 


Albemarle -+treet, 


INSTITUTION OF 
mobile Club, Pall Mall, W. Annual dinner. 


THURSDAY, JANUARY 27ru. 

AssociaTION OF ENGINEERING AND SurrsuiLpine Dravests- 
men: York Tecunicat Secrion.—Priory-street Higher Grade 
School, York. Raper: “Distilling and Stills,” by Mr. W. A. 
Warner. 7.15 p.m. 

LiverPoor. ENGINEERING SocieTy.—Exchange Station Hotel, 
Liverpool, Annual dinner. 7 for 7.30 p.m. 


FRIDAY, JANUARY 28ra. 


Tue Junior Iystrrution or Enciveens.—39, Victoria- 
street, 58S.W. 1. Lecturette: ‘Manufacture of Portland 
Cement,” by Mr. W. Wardell. 7 p.m. 





Con rract.—-The Metropolitan- Vickers Electrical Co., Limited, 
has received orders from the Manchester Corporat to supply 
the following transformers :—For the Barton power station, 
six 19,500 kilovolt-ampére 6600/32,000-volt O.L.F.C.; three 
1250 k.V.A. 32,000/420-volt O.1.58.C.; one 2500 k.V.A. 
6600/50,000-volt O.1.8.C., all three-phase, 50 period; for the 
Stuart-street station, six 28334 k.V.A. 32,000/ -volt O.1.8.C. : 
and for the High-street sub-station, nine 28334 k.V.A. 32,000/ 
6600-volt O.1.8.C., the fifteen last mentioned being single-phase, 
50 peri 





B.T.H. Wiritespen Works Foremen’s Divwer.—The fore- 
men of the switchgear works at Willesden of the British Thomson- 
Houston Com , Limited, held their first dinner in the Duke's 
Room at the x ate Restaurant on New Year's night, when a 
comprar sienent Say. | luding a few bers of the office 

» was present, The chair was taken by the manager, Capt. 
C, R. Acklom, by Mr. A. Cresswell 4s vice-chairman. 
During the 


whi i 
entertainment was given under the directi 
Nelson, who is a member of the staff of the Willesden works, 
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Progress in Dock and Harbour 
Works. 


No new projects of importance at home docks and 
harbours were begun last year. One or two schemes, 
notably that for creating a deep water tidal harbou 
at Poole, were the subject of reports, and an attempt 
was made to revive the Langstone Harbour project. 
Certain developments destined to secure for Falmouth 
a larger share of commercial traffic were also under 
discussion, and at Plymouth the use of a portion of 
the dockyard facilities for commercial shipping was 
advocated as an alternative to creating a new deep- 
water dock in the Cattewater. Otherwise the works 
in hand during the past year were confined to the 
completion of schemes already in progress or to the 
overtaking of arrears of maintenance which were the 
legacy of the war period. 


Liverpool. 

The most important of the works now being carried 
out are those at Liverpool. The Mersey Docks and 
Harbour Board has pressed steadily forward with 
the scheme of new docks at the north end of its 
Liverpool estate, which was authorised as long since 
as the year 1906. The scheme consists of a half-tide 
dock with a lock entrance from the Mersey 130ft. 
wide, having sills which will provide a depth of water 
of about 48ft. at high water of ordinary spring tides. 
Immediately adjoining the half-tide dock will be two 
branch docks having long quays and treble-storey 
sheds fitted with electrical lifting appliances. 

The walls of No. 1 Branch Dock, which is nearest 
to the existing system of docks, are now completed, 
whilst the excavation of the body of the dock, and 
the foundation work for the treble-storey shed, 
1465ft. long and 150ft. wide, on its south quay, are 
in hand. The construction of the walls of No. 2 
Branch Dock, which was stopped in October, 1914, 
owing to war conditions, has been resumed. In the 
vestibule dock, excavation work by means of steam 
navvies is going forward at the inner end of the river 
entrance lock, and a start has been made with the 
west wall of this dock. The walls of the 130ft. river 
entrance lock are also under construction, as also are 
the three pairs of steel gates which are being provided 
for this lock. The parts for the inner pair of gates, 
and those for the first leaf of the second pair, have 
been delivered by the contractors—Sir W. G. Arm- 
strong, Whitworth and Limited—ready for 
erection On site. : 

Improvements are being carried out on the oldest 
portion of the Liverpool Dock estate in the neigh 
bourhood of Mann Island. They include the widening 
and deepening of the southern portion of the inlet 
or branch from Canning Dock, known as George's 
Dock Passage. The erection of a shed and the con- 
struction of the new dock wall are well advanced. 

The electrification of the Hornby to Sandon Docks 

the first portion of the scheme for the general 
electrification of the dock estate—is well advanced. 
All the main cables are laid and the first of two con- 
verting sub-stations, at which the high-tension 
current is to be delivered by the Liverpool Corpora 
tion, is completed. It is expected that the supply 
will be available almost immediately. The structure 
of the second sub-station is completed and the erec 
tion of the converters and switchgear is well ad- 
The Board has also decided to extend the 
electrification scheme to the new Gladstone Docks, 
north of Hornby Dock. The main cables are now 
being laid, and orders for the necessary converters 
and switchgear have been placed. ; 

The large area of land at the south end or Dingle 
portion of its estate, which the Board has leased to 
certain leading oil companies, is now in process of 
development. The erection of large storage tanks by 
these companies is in hand, and some tanks have been 
completed and are in use. When all the tanks are 
erected it is estimated that they will provide storage 
accommodation for about 140,000 tons of oil, in 
addition to the existing provision at the Parkhill 
petroleum depéts—adjoining the land at the Dingle 
above referred to—of 12,500 tons, and at the West 
Float—Birkenhead—of 39,000 tons. Powers were 
also obtained in the last session of Parliament for 
the extension of the Herculaneum river wall and the 
reclaiming of the foreshore, along the river frontage 
of the Parkhill petroleum depéts and the new depts 
at the Dingle; and for the construction of a dock 
and other subsidiary works for oil-tank barges. A 
portion of the work, viz., the construction of a dis- 
charging and loading jetty in the river near Dingle 
Point, for the use of oil steamers and barges, has been 
begun. 

Powers were obtained in the last session of Parlia- 
ment for an extension of the Prince’s Landing Stage 
at its northern end for a distance of about 500ft., and 
also for a small extension of the George's Landing 
Stage at its southern end. The former will provide 
increased facilities for passengers on coasting, and 
ocean-going steamers, and the latter for river ferry 
traffic. 

Improvements are also in progress at Birkenhead. 
The Board has decided to close the existing. 50ft. 
and 30ft. outer locks, and to provide a new 80ft. 
lock, with three pairs of gates, on the site thereof, 


Co., 


vanced. 





together with the necessary river walls to the north- 
ward and southward of the new lock.. The work will 
be put in hand shortly. A portion of the quay wall 
at the east end of the West Float, Birkenhead, is 
being raised, and a new single-storey shed is being 


erected thereon, with crane equipment, &c. The 
question of extending and modernising the grain 
handling plant at the Board’s Birkenhead grain 


An order has been 
placed for the provision of two electrically driven 
hydraulic pumps for the purpose of supplementing 
the supply of hydraulic power from the Tower 
hydraulic power centre, Birkenhead. About 170 
acres of land at Bidston, to the west of the present 
boundary of the dock estate at that point, have been 
recently purchased by the Board with a view to their 
ultimate appropriation for further dock extension or 
accommodation for warehouses, or for storage of oil, 
timber, &c. 

On the recommendation of a committee appointed 
to find rémedies for congestion, numerous mechanical 
appliances for the rapid handling of cargoes have 
been provided on the dock quays, &c., including 
gravity runways, electrically driven sack and case- 
lifting machines, sack-filling or bushelling machines, 
Woodfield’s patented stacking hoists, electric trucks, 
and a number of portable electric and steam cranes. 
Extensions have also been made of the Board’s 
hydraulic power installations for the benefit of the 
numerous hydraulic eranes and other hydraulic 
appliances on the estate. 

The Board has recently purchased from Dutch 
builders a 200-ton self-propelling floating crane, called 
the “Mammoth.” All the crane motions are elec- 
trically driven. The crane is also fitted with a light- 
load lifting block, which is capable of traversing the 
full length of the jib. The crane is now in commission. 
It was recently used for lifting a footbridge, weighing 
140 tons, from its position at the New Brighton stage 
and depositing it on the river wall at Seacombe. 
Two 3-ton electric gantry cranes have been purchased 
from the Government, and their erection on the south- 
west quay of the Brocklebank Branch Dock is 
approaching completion. A portion of the Board's 
land at Seaforth is being levelled and laid out for the 
storage of timber. 

The revetment in the Queen’s Channel is 
still in hand. Its completion depends upon the rate 
of supply of stone from quarries in North Wales. 
The training banks ordered to be provided in the 
Crosby Channel will be put in hand as soon as a 
supply of suitable material is available. 


warehouses is under consideration. 


work 


London, Southampton, Poole and Bristol. 


The Port of London Authority is «still engaged in 
the completion of the new Albert Dock Extension, 
which has been delayed from various causes far 
beyond the date at which it was expected the works 
The new dock will con- 
stitute a material reinforcement of the accommodation 
on the Thames for the large ships trading to the port 
of London. The dock, which has a water area of 
35 acres, is approached by an entrance lock, 800ft. 
long, 100ft. wide, and. with a depth of 45ft. below 
Trinity high water. Steady progress is being made 
with the new river jetty at Tilbury, 1000ft. long, with 
a depth of 30ft. alongside. It is being built in two 
storeys, and is to be equipped with modern plant for 
the rapid handling of cargo. Other works are in 
progress at various parts of the dock estate, and 
very important schemes which will be carried out as 
circumstances permit have been foreshadowed. 

No works of any importance are in progress at 
Southampton, but with the provision of additional 
swinging ground for the large liners frequenting the 
port and the allocation of the White Star Dock for 
these mammoth vessels, the requirements of the 
moment have probably been met. Plans have been 
discussed for an extension on the Woolston side, 
but additional docks in that area are not likely to be 
required for some time to come. 

The scheme at Poole is designed to make that port 
accessible to ships drawing up to 26ft. of water. The 
first section of the work would include the construc- 
tion of 3500ft. reinforced concrete wharves in a 
tidal harbour, but the full plans provide for 8000ft. of 
deep-water wharfage and a turning basin. 

Work is rapidly progressing at Avonmouth on the 
excavation of the basin for the Western Arm Exten- 
sion. The construction of the ferro-concrete wharf, 
500ft. in length, at the north-east angle of this exten- 
sion is also well in hand, and a depth of water will be 
provided so that the largest vessels can berth along- 
side. The newly completed cold store at the Royal 
Edward Dock received its first cargo last .month, 
the storage capacity being about 500,000 cubic. feet, 
raising the total cold storage capacity at Avonmouth 
docks to 800,000 cubic feet. An extension ‘of the 
existing granary to consist entirely of silos, giving an 
extra storage capacity of 20,000 tons; has been autho- 
rised, and the work is now in hand. Two steam-driven 
floating pneumatic elevators having a discharging 
eapacity of 180 and 120 tons of wheat. per hour 
respectively have been added. Two sheds of old 
type have been reconstructed. A floating steam crane 
of 35 tons lifting capacity has been installed, and is 
equipped for carrying loads on its deck for transport 
from one part, of the docks to another. It is fitted 
with .a luffing, jib, having a maximum radius of 


would have been finished. 


of 





52ft. 6m. The crane has already been used for heavy 
lifts to and from ocean liners. Considerable develop 
ments are taking place at the Bristol City docks. 
The scheme for timber wharves has been revived, and 
plans are being drawn up for the reconstruction of 
transit sheds to provide additional accommodation. 
The increase in the lightering trade between the 
Avonmouth and City docks is being met by impreve- 
ments of the barge berths at several points. Additions 
have been made to the dredging equipment, the latest 
vessel acquired being the suction dredger Severn, 
built by Messrs. W. Simons and Co., for dealing with 
the class of silt found in the Bristol Channel and 
Severn Estuary. Arrangements are now being made 
for restoring the facilities for the timber trade at 
Portishead Dock. A section of that dock has been 
leased by a large firm of ship breakers. The large 
oil corporations, which have acquired new or extended 
sites at Avonmouth for oil storage, have put con- 
struction works in hand. 


Glasgow and Leith. 

The works being carried out by the Clyde Naviga 
tion Trustees are mainly in the nature of arrears of 
repairs. It is now three years since part of Plantation 
Quay, which was built nearly fifty years ago on 
cylinder foundations, failed. Steel caissons are 
being sunk, under compressed air, to form the founda- 
tion for the new quay, which will consist of concrete 
piers, with panel walls between to retain the backing, 
and decked over with a reinforced concrete platform. 
This part of the works is being carried out by Sir 
William Arrol and Co., Limited. Advantage is 
being taken of the reconstruction of this wall to re- 
build it on a new line, 25ft. to 31ft. into the river 
in order to give more space for wider sheds. The 
depth will be increased from 20ft. to 25ft. at low water. 
This widening is being done for the whole length ot 
that quay, and eastwards to the east end of Mavisbank 
Quay, a distance of 900 yards. 

At Anderston Quay, on the north side, allocated to 
coasting trades, a length of quay wall, constructed 
in 1832_and_ strengthened in 1860, is being rebuilt 
for a length of 160 yards. The method adopted is 
to drive a line of ereoseted pitch pine sheet piling at 
the front of the new wall, and steel sheet piling at the 
back, and to excavate to the requisite depth the 
material between the sheeting in pockets of suitable 
length, and thereafter to fill in the space with con- 
crete, the steel sheet piling being withdrawn and re- 
driven. Upon the substructure so formed, finishing 
about 34}ft. above low water level, a concrete super- 
structure is built within timber shuttering. This 
work is being carried out by the Trustees, under the 
direction of Mr. P. D. Donald, engineer to the Trust. 
Kingston Dock, opened in 1867, which had timber 
wharfing, has been reconstructed in concrete, and the 
last shed to complete the dock is being provided by 
the Steel Construction Company, Limited. A similar 
shed on part of the quay at Queen’s Dock, hitherto 
used for minerals, is being erected by Fred. Braby 
and Co., Limited. 

The equipment of the port with improved appli- 
ances engaged the attention of the Trustees during 
the war period. The hydraulic pumping engines at 
Prince’s Dock, giving a pressure of 750 lb. per square 
inch, are being replaced by new direct-coupled turbine 
pumps, to be electrically driven by current from the 
mains of the Glasgow Corporation. The contractors for 
the pumps are Mather and Platt, Limited. Plant 
is also being provided for the distribution of electric 
power. The switchboards are by Ferguson, Pailin 
and Co., Limited, the rotary converter by Crompton 
and Co., Limited, and the cables by Johnson and 
Phillips, Limited. The electric lighting at Prince’s 
Dock is being extended to embrace all the sheds and 
roadways, and a contract therefor is being carried 
out by Johnson and Phillips, Limited. 

The de-watering pumps at the three graving docks 
are being replaced by six electrically driven centri- 
fugal pumps, the current being taken from the Cor- 
poration mains. The contractors are Worthington 
Simpson, Limited. There are also being provided 
for the graving docks, by Belliss and Morcom, Limited, 
an air compressor for pneumatic power for the use 
of ship repairers. Plant is also being put in at those 
docks for electric power and the extension of electric 
lighting. 

At Queen’s Dock likewise the hydraulic plant is 
being superseded. The hydraulic coaling cranes have 
all been removed. One 32-ton electric coaling crane, 
provided by Cowans, Sheldon and Co., Limited, has 
been in use for five years. The reniaining hydraulic 
capstans will soon be superseded by electric capstans 
now being made at the Trustees’ workshops; and a 
contract has been entered into with Fullarton, 
Hodgart and Barclay, Limited, for new pumps, to 
be electrically driven, for the swing bridge at the 
dock entrance. The steam-driven plant will therefore 
be out of use shortly, and economy will thereby be 
effeeted. For Rothesay Dock, where coal and ore are 
dealt with, which is equipped with cranes and hoists 
and other appliances, all driven by current generated 
at the dock, three 8-ton ore cranes are being con- 
structed at the Trustees’ workshops, and are almost 
completed, while the whole subject of improved plant 
for the discharge of ore is being specially considered. 
At the berthage in front of Meadowside Granary, 
where there are two bucket elevators, each of a 
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capacity of 250 tons per hour, the Trustees are adding 
a travelling pneumatic elevator of a capacity of 
100 tons per hour, with exhauster pumps of the turbo 
type, direct driven by electric motors. The contract 
is being placed with Henry Simon, Limited. This 
auxiliary plant will considerably accelerate the dis- 
charge of grain. 

With regard to new works, the Trustees are giving 
consideration to new docks for which parliamentary 
sanction has been obtained, aid which are to be con- 
structed on the south bank of. the Clyde at Shieldhall 


FIG. 1—PNEUMATIC APPARATUS FOR LINING TUNNELS 


and Renfrew, where the Trustees possess land with an 
unbroken river frontage of two miles. 

At Leith, with the exception of the widening and 
deepening of the approach channel, the chief works 
undertaken during the past year were additions to 
equipment. Four electric cranes have been installed 
at the Victoria Dock and two at the Victoria Jetty, 
four quay cranes have been erected at the Imperial 
Dock, and three others are now in course of erection. 
Additions have also been made to the grain-discharg- 
ing and handling plant. They consist of ship elevators, 
together with conveyors and pilers for grain in bulk 
and bag. Important additions have also been made 
to the electrical power installations. Schemes about 
to be undertaken include new crane equipment at the 
Albert Dock, capstans for shed and quay traffic, 
and an extension to the grain werehouse at the 
Edinburgh Dock. 


East Coast Ports. 


Although no steps have yet been taken in connec- 
tion with the construction of the new fish dock at 
Grimsby, some interesting works have been carried 
out. The rebuilding in reinforced concrete of a length 
of the old timber fish market on the west side of No. 1 
fish dock is making good progress. It has been 
necessary, owing to the unsatisfactory character of 
the foundations, to put in some very heavy reinforced 
concrete piling for the support of the staging and 
building. A contract has been let and work is in hand 
on the reconstruction of the entrance of one of the 
graving docks. The work is of considerable magni- 
tude, and it has been necessary to construct a long 
temporary dam in the Royal Dock. The reconstruc- 
tion of the portion of the fish market destroyed by 
fire in 1917 has been completed. ; / 

No work of any importance is in hand at the North- 
Eastern Railway ports. The schemes for additional 
coal shipping accommodation at North Blyth and a 
deep-water quay at Tyne Dock have been postponed. 
The North-Eastern Railway, in conjunction with the 
Hull and Barnsley, has, however, purchased a large 
area of land at Salt End, Hull, to meet the demand for 
oil storage, oil refineries, and other works. At Harwich 


works are in progress at the old continental pier, the | 


shore end of which has been renewed with reinforced 
decking over an area of 18,300 square feet. No fewer 
than 165 piles, varying in length from 30ft. to 58ft. 
and of 14in. by l4in. section, have been used, with a 
retaining wall of piles and vertical slabs along 256ft. 
of the shore line. The renewed part has two water 
fronts of 90ft. and 337ft. respectively. At Lowestoft 
Inner Harbour, which is in the ownership of the 
Great Eastern Railway, materials have been accumu- 
lated for the renewal of the North Quay wall in re- 
inforced concrete. The structure will be formed of 
555 king piles, 20ft. to 40ft. in length, 1480 sheet 
piles, 14in. by l5in. by 34ft. long, and 45,000 square 
feet of decking, giving 184 bays, each 10ft. long. 


South Wales. 


the completion of the coal-shipping equipment at 
the new South Dock at Newport. The Alexandra 
Docks Company has also completed the installation 
of the electrically driven pumping plant for augment- 
ing the supply of hydraulic pressure water at the Town 
Dock. The pumps, which were put in operation 
two months ago, are of the three-throw single-acting 
horizontal plunger type, each set being capable of 
delivering 300 gallons of water per minute at a pres 
sure of 760 lb. per square inch, when running at about 
60 revolutions per minute, and supplied with direct 


current at 400 volts. A further improvement is the re- 

| opening of the company’s two river jetties, which are 
very convenient for vessels of small tonnage taking 
coal cargoes in the river. 








American Concrete Mixing 
Machinery. 


In the of on American concrete 
making machinery which was given in our issues of 
August 27th, September 17th, and October 8th and 
15th we dealt solely with concrete mixing apparatus 
in which the agitation and commingling of the 
materials is brought about by mechanical means. 
In the following article, which is supplementary to 
the others, we propose to deal with methods of mixing 
by gravity and by compressed air and steam pressure 


series articles 


Gravity MIXERs. 

The gravity system is somewhat remarkable in its 
simplicity, since it requires no machinery whatever 
for the process of mixing. It does require, however, 
a certain height for the effective gravity fall or flow. 
The Hains mixer, made by the Automatic Concrete 
Mixer Company, of Providence, consists of a series 
of four hoppers in the shape of truncated cones 
placed one below the other, and each having its smal! 
end closed by a disc gate. The charge falls from 
hopper to hopper successively, the entire charge being 
received in each one before it is delivered to the next 
one. The typical arrangement is shown diagtaim- 
matically in Fig. 3. 

The slope of the cones is such that the charge rolls 
inward on itself and is thus rotated and mixed 
effectively. As the top or charging hopper will empty 
itself in from five to ten seconds, the next charge can 
be placed at once and the rate of output depends 
largely upon the speed with which the mixed con- 
crete can be removed. For a mixer of 1 cubic yard 
capacity the cones are 30in. deep, 60in. diameter at 
the top, and 15in. diameter at the bottom, with a 
clearance of 18in. from the bottom of one to the top 
of the next hopper. From the bottom hopper the 
| concrete may be received into wheelbarrows or 
delivered by chutes to a receiving hopper—for loading 
cars, carts, or wheelbarrows—or to the bucket of an 
| elevating tower. The bottom hopper has a double- 

leaf “ scissors’’ gate to enable the flow to be regu- 
lated, as in loading wheelbarrows. 

| In charging the top hopper the stone or gravel 
aggregate is placed first, then the cement—which is 
| spread evenly to hold back the water—and then the 
| sand, after which the water is added and the bottom 
| gate is opened. One man can operate the gates by 
| levers, but in loading wheelbarrows there may be a 
second attendant for the bottom gate. In the smaller 
sizes, which are charged by hand, the hoppers are 
suspended by chains, as shown in Fig. 3, except that 
the bottom hopper has legs resting on a fixed frame 


by a horizontal frame in a tower or fixed to the 
timbering of an excavation. With these larger sizes, 
which are charged from overhead bins, the top hopper 
is replaced by four small charging or measuring 
hoppers for the several ingredients. In sizes for 
charges of 9 and 31 cubic feet the output per hour will 
be about 15 and 120 yards respectively. 

For work in open excavation, such as sewers al 
foundations, the arrangement is simple, as tl 
materials are delivered at the surface and the concrete 
may be discharged directly into place or into chutes, 








FIG. 2—CONCRETING DISINTEGRATING ROCK IN A TUNNEL 


cars, or wheelbarrows for distribution. The arrange 
ment requires a depth of from 8ft. to 15ft. from the 
surface to the bottom discharge gate. For work 
above ground the same arrangement may be used to 
supply the hoisting bucket of a tower and chute fo: 
distribution, or the hoppers may be erected in a 
structure of corresponding height above ground to 
supply a similar hoisting equipment or wheelbarrow 
distribution. In such a design the top hopper is 
carried by a luffing jib or crane, so that it can be 
lowered to the ground to receive the charge and then 
swung up to position above the fixed mixing hoppers. 


PressuRE MIXERS. 


In the pneumatic system invented about 1910 by 


be 
*s 




















“Tue Encintca”’ 


FIG. 3—THE HAINS GRAVITY CONCRETE MIXER 


the late J. H. MacMichael, of Chicago, the charge | 
delivered to an upright conical chamber, which is 
then closed against pressure. Compressed air is 
admitted above the charge, driving it down to an 
elbow opening from the point of the cone, at the back 
of which elbow a horizontal jet strikes the mass and 
drives it through the horizontal discharge or delivery 
pipe to the form or mould, This system has been 
used extensively in the lining of tunnels, and to a less 
extent for bridges, bridge piers, dams, and other 
structures. The tunnels thus lined range from 301. 


The chief work in South Wales during last year was | or tower. In the larger sizes each cone is supported | sewers to double-track railway tunnels. This pueu- 
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matic system is now handled by the Concrete Mixing 
and Placing Company, of Chicago, which has supplied 
the necessary apparatus for lining the 4-mile tunnel 
of a hydro-electric development in Switzerland. 
Special methods and arrangements are used in 
nearly every case to adapt the system to local con- 
ditions and requirements. For re-lining old tunnels 
it is general practice to mount the equipment on a 
large railway car. The tunnel lining car of the 
Chicago, Burlington and Quincy Railroad is shown in 
Fig. 4. The materials, which are carried in bins, one 
at each endvof the car, are fed by gravity to a skip 
on the earjfloor, this skip being pivoted at one end 
and tilted by a pneumatic hoist and cable so as to 


Royal to the new terminal station in Montreal the 
MacMichael system, with some modifications, was 
employed, The tunnel is 28}ft. wide and 194ft. high 
above the tops of the rails. Forms or moulds were 
made in 30ft. lengths, mounted on double-flanged 
wheels and faced with steel plate. It was found that, 
although the concrete could be conveyed from 600ft. 
to 1200ft., the process caused excessive wear of the 
pipes and a portable or travelling plant was devised 
to enable the mixer to be kept within 60ft. or 100ft. 
of the point where concrete was being placed. 

A mixing chamber of }-yard capacity was mounted 
on a 30ft. timber frame on wheels, with the delivery 
pipe carried under the frame. On the front end of the 
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deliver the charge into the mixer. The small end of 
the pressure chamber is below the floor, and from it 
the delivery pipe extends to the end of the car, where 
it is carried up to the adjustable inclined pipe. In 
another arrangement the vertical pipe is carried up 
to the required height and fitted with an elbow for 
horizontal discharge in the opposite direction to that 
shown in Fig. 4. At the left in the illustration may 
be seen the air receiver, which is charged by the 
brake pump on the locomotive. 

In new tunnels a stationary mixer, which can, 
however, be moved ahead occasionally as the work 
advances, can be employed. In Fig. 1 is shown such 
a plant in operation in a large drainage tunnel at 
Memphis. In this instance the charge was delivered 





FIG.5 PNEUMATIC CONCRETE LINING APPARATUS 


through a pipe from the surface, and as the tunnel 
was being driven under compressed air there was an 
air lock on this material pipe. The connecting pipe 
is seen in the foreground of the illustration. The 
pump shown above the mixer was that used to 
furnish hydraulic pressure for the jacks which forced 
the tunnelling shield forward. 

For lining the five-mile double-track tunnel carry- 
ing the Canadian Northern Railway under Mount | 








city forces. 


FIG. 4—CAR FOR LINING RAILWAY TUNNELS WITH CONCRETE 


frame was the air receiver and at the rear was a bin 
having a bottom gate for loading a skip, which was 
hauled up a steep incline to discharge its contents 
into the mixer. Behind this concreting traveller 
was another travelling frame 100ft. long, having at 
the middle an elevated line of 3ft. gauge and two 
parallel troughs of V section, 30ft. long, with bottom 
gates for feeding belt conveyors. Small cars were 
hauled up an incline, stone being received in drop- 
bottom cars and discharged into one trough, while 
sand was received in side-tipping cars, which dis- 
charged it into the other trough. At the forward end 
of this traveller the two parallel belts were carried 
up an inclined frame, the head of which projected 
over the hopper on the mixing traveller. Cement was 


emptied directly from sacks into the mixer, the 
loaded sacks being piled on a platform above it. 
This entire plant travelled on a line of 3ft. gauge and 
its maximum height was 12ft., as it had to pass inside 
the forms. The pressure used was about 100 lb. 

A somewhat similar plant was used for lining the 
Wilson-avenue tunnel of the Chicago waterworks, 
which tunnel is eight miles long and was built by the 
It is of horseshoe section, 12ft. by 12ft. 





| An unusual arrangement is that the rock from the 

heading was delivered directly to the mixer, being 
| first passed over a screen with 4$in. holes. This 
material contained a sufficient proportion of fine 
| matter for concrete making. The were 
loaded into a car for removal. 
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FIG. 7—PLAN AND SECTION OF CEMENT GUN 


Two steel travellers in tandem were placed on a line 
of 24in. gauge at one side of the tunnel, leaving room 
for a parallel line for the tunnel cars. The rear 
traveller was 50ft. long and had an incline up which 
the l-yard side-tip tunnel wagons were hauled. The 
stone dumped from these cars fell upon an inclined 
screen and the material passing through the screen 





FIG. 6 CONCRETE-LINED TUNNEL WITH “TEEL FORMS 


was caught by an endless belt conveyor, the end of 
which was inclined at a steep angle to discharge into 
a hopper above the mixer. The other traveller carried 
the mixer and an air receiver. It is shown in the 
tunnel, in which the 8in. delivery pipe 


Fig. 5, 


emerging from beneath the frame may be observed. 
In Fig. 6 is given a view of another tunnel, with 
concrete and steel forms, the car and upright concret- 
The rectangular 


ing pipe being seen in the rear, 
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marks on the lining represent the steel face panels 
of the forms. It is estimated that the use of this 
system enabled the tunnel to be completed twelve 
months earlier than if ordinary methods of lining had 
been followed. 

Stationary pneumatic plants were used in lining 
the 7000ft. Twin Peaks tunnel at San Francisco. A 
plant was installed at each end, and concrete from 
one of them was delivered over a maximum distance 


of the MacMichael pneumatic system which has been 
described above and which has been employed very 
extensively. The latter system uses ordinary concrete 
made with broken stone up to 4in. size. Compressed 
air has been used with the Brown process, but steam 
is Considered to give greater density and strength at 
less cost. The hot concrete also causes expansion of 
the reinforcing steel bars, and their'subsequent con- 
traction puts the concrete’ under compression. As 


nozzle on the delivery pipe was pivoted on @ car or 
traveller so as to rock back and forth through an 
angle of about 150 deg. in a vertical plane transverse 
to the axis of the tunnel. On the same pivot or shaft 
rocked two arms, each consisting of a rectangular 
frame built of steel pipe, the outer horizontal end of 
the frame being covered with a sleeve of rubber hose. 
These rocking arms finished the roof to @ smooth 
surface of uniform diameter. The mixture used in this 
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FIG. 8..THE CEMENT GUN 


of 4000ft. About 65,000 cubic yards of concrete were 
placed, hydrated lime being added to the charge for 
long distances in order to add to the plasticity of the 
mixture. The mixing chamber was about 3ft. in 
diameter and 5ft. high. It had a conical bottom ending 
in an 8in. elbow for the connection of the 8in. delivery 
pipe. 

A combination of the Hains gravity mixer— 
described above and shown in Fig. 3—and the 


the steam is superheated it is not condensed by the 
wet concrete. 

In operation, as the blast or stream of concrete is 
directed upon the surface to be covered, the sand 
rebounds until enough cement is deposited to hold 
the sand. The pebbles also fall away until there is 


| sufficient -of the sand-eement mortar to- hold them, , 


but the blows of the sand and pebbles aid in com- 


pneumatic conveying system is employed by the | 


Pneumatic Concrete Machinery Company, of New | 


York. This combination plant has been used in 
placing the concrete walls and roof of some of the 
underground railway lines in that city, each single 
line having a rectangular tunnel with steel columns 
and roof girders embedded in concrete. It has been 
employed also in building foundation piers and arched 
bridges. Another pneumatic system is that designed 


by W. L. Canniff and developed especially for tunnel | 
lining by the Ransome Conerete Machinery Company, | 


of Dunellen, New Jersey. For sealing seams and 
fissures in wet rock tunnels there is also the Canniff 
pneumatic grouting machine, which operates on the 
same principle, but is much smaller and is designed 
for pressures up to 600 Ib. per square inch. 

Steam instead of compressed air is used in the 
‘concrete atomiser,”” made by Harold P. Brown, of 


New York. The charge of cement, sand, and stone or | 


gravel is placed in a closed stationary horizontal 
drum, which is longer in proportion to its diameter 
than are the revolving drum mixers described pre- 
viously. 


A shaft in the axis of the drum carries a | 


FIG. 9 COATING A GIRDER WITH CONCRETE 


case was proportioned 1 to 5 to 2, using pea-sized 


gravel for the coarse aggregate. Samples cut from 
the concrete after it had set showed a compressive 
strength of from 2530 lb. to 3350 Ib. per square inch. 

The widest application of the pneumatic making 
and placing of concrete is by the cement-gun, a process 
which hasbeen used for innumerable purposes in a 
| great variety of construction and repair work and for 











series of paddles or blades and is driven by an engine. | 
The mixture is usually in proportions of 1 to 3 to 2, | 


with 10 per cent. by weight of water. Steam at 80 Ib. 
pressure and 50 deg. Fah. superheat is admitted to 
the drum during the process of mixing. 


When the concrete has been sufficiently mixed | 


superheated steam at 30]b. pressure is admitted to 
an atomising chamber, and a piston valve is opened 
to allow the higher pressure in the drum, assisted by 
the action of the blades, to force the concrete into the 
chamber. There the pressure, which is about 40 Jb. 
per square inch, drives the charge out through a 2in. 
or 2}in. wire-wound india-rubber hose. Steam at 
higher pressure than that within the drum is admitted 


to glands on the shaft bearings in the ends of the | 


drum, thus preventing any tendency of the concrete 
to be out along the shaft and into the 
bearings. 

It is to be noted that a special and unusual mixture 


forced 


is used for this concrete, with sand in large proportion 


and with coarse aggregate of small pebbles in low pro- 


portion. In this respect the system differs from that 











FIG. 10—GRAIN ELEVATOR 


pacting the first layer. This process is used almost 
exclusively for applying a layer of concrete to some 
| existing structure. Thus it has been employed in 
repairing the lining of old and new tunnels and in 
patching or coating masonry and concrete which has 
shown signs of disintegration. 

Part of the iron-lined ‘“‘ tube ” of the underground 
railway at Brooklyn, New York, was lined with l5in. 
of concrete by the Brown apparatus. The discharge 


WITH CONCRETE WALLS 


the protective coating of steel, masonry, and timber. 
This process was devised about 1907 by Carl Akeley, 
his aim being to defer the application of water to the 
dry mixture until the latter was actually being 
deposited, and in that way to prevent any setting or 
hardening of the mortar until it was in place. The 
delivery of the material is continuous, instead of 
being intermittent, as in the other pressure systems 
that have been described. 
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The material is not strictly concrete, in the general 
meaning of the term, but is rather a mortar, being 
composed of sand and cement: ‘These ingrédients 
are mixed dry and blown by pressure through a hose, 
water being added only at the nozzle from which 
the jet is directed upon the work to be covered or 
built. The term “ gunite ” has been applied to this 


material. 
peration, 


‘ 


In Fig. 8 is shown a “ cement-gun’”’ ino 
with the jet emerging from the nozzle, which has two 
hose pipes connected to it. The larger pipe is for the 
dry mix and the-smaller one for the water. A sec- 
tional drawing of the mixer or gun. is given in Fig. 7. 
At A is the upper tank, closed at the top by the cone 
valve B, which is carried by the arm C on shaft D, 
and is operated by the hand lever E. A second cone 
valve F, which is operated in the same way, opens into 
the lower chamber G. An air motor or rotary engine 
mounted at the base of the machine at H drives 
through a worm gear the vertical shaft J, which’earries 
vanes or agitators K. The flexible outlet nozzle with 
coupling for hose attachment is at L. 

The compressed air supply hose is connected to the 
piping on the machine at M. With all air cocks closed 
and the outlet from the lower tank closed .by the 
pinch valve N the dry mix is charged into the upper 
tank and the upper cone valve B is closed, The cock O 
in the supply line is opened and also the cock P in 
the by-pass line, the latter admitting air directly to 
the hose line at Q, blowing it out and creating a suc- 
tion. After starting the air motor by opening the 
cock R water is admitted at the nozzle to clean out 
the openings and to be ready for the dry jet. Finally 

















FIG. 11—CONSTRUCTION OF REINFORCED CONCRETE WALLIS 


the pinch valve N is opened and the gun is ready to 
operate. 

The lower cone valve F is opened to admit the 
charge to the lower chamber and is at once closed 
again, air being then exhausted from the upper tank 
so that the upper valve B can be opened and a new 
charge placed, after which the valve is closed and air 
again admitted. In this way one charge is being 
placed while the previous charge is being mixed and 
discharged. so that the discharge is continuous. The 
charging interval varies from one to five minutes. 
An air pressure of 35 Ib. to 45 Ib. is employed as a rule, 
but it may be increased to 50 Ib. or 60 Ib. for a first 
coat or for heavy work. The water pressure is kept 
at 20 1b. higher than the air pressure, so that the water 
entering through jets in the nozzle will penetrate the 
stream of dry material and mix with it. 

Walls of large and small buildings are formed in 
this way, a notable example of this adaptation of the 
process being the warehouses and steamship pier 
sheds of the United States Army base at Norfolk. 
Each of the pier sheds is 1280ft. long, of steel frame 
construction, with walls and roofs of “ gunite.” The 
warehouses are 1680ft. long and 160ft. wide, of timber 
frame construction, with 2in. walls of “ gunite.” 
Another example of the use of this material is a 
10,000,000-bushel grain elevator of the Chicago and 
North-Western Railway, at Chicago, which has 
180,000 square feet of exterior walls built in this way. 
A view of this grain elevator is shown in Fig. 10. 
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members of the frame, being secured by special cli 
which are hooked to the steel joists A channels a 
driven into the timbers. These clips hold the netting 
about jin. away from the surface of the member. 
Wood panels are secured temporarily to the framing, 
as shown at A. The cement gun then applies a first 
coating of about Ijin. in thickness, filling in first 
against the panel as at B,.and then building up to the 
required thickness as at C. After about twenty-four 
hours the panels are removed and a finishing coat is 
applied to the surface thus . The mixture 
used is about | part of cement to 3} parts of clean 
screened sand. 

The cement process has_been employed in 
building and facing concrete ships, building residences 
and industrial structures, floors, roofs, lining mine 
drifts and irrigation canals, patching and surfacing 
concrete and brick, coating piles, lining coke ovens, 
and even lining the ladles and spouts at steel works. 

Owing to the intimate mixing and the strong impact 
an extremely dense mass is formed, which has a very 
close adhesion to the surface upon which it is applied 
and has very slight absorption of moisture. For these 
reasons there is a very extensive application of the 
process in lining steel structures and the faces of lined 
and unlined tunnels, as well as facing rock cuttings 
which are disintegrating under atmospheric influences. 
Fig. 9 shows the cement gun applying a protective 
coating to a steel girder, the booms being first mapped 
with netting and netting stretched against the web, 
being held in place by rods passed through holes in 
the web stiffeners. 

An interesting example of tunnel lining is shown in 
Fig. 2. The surface of the rock was disintegrating, 
but it was desired to avoid the heavy expense of lining 
the tunnel. Steel dowels were set in the surface of 
the rock and to them were tied sheets of netting, which 
were pressed and hammered into shape to conform 
approximately to the irregular contours of the rock. 
Then the gunite was applied to build up a face, 
which covered the netting and effectually sealed the 
rock. The cement gun is shown at the right. To 
avoid interruption to traffic a light timber traveller 
with platforms for the men handling the nozzles 
was used. 

In the foregoing articles it has been sought to show 
two features of engineering and building construction 
in the United States: first, the great extent and 
varied uses to which concrete is applied : and secondly, 
the variety of concrete making machinery for general 
use and special classes of work which has been deve- 
loped under these conditions and which has promoted 
the spread of these conditions. In addition, attention 
has been called to the superiority of machine-made 
concrete in high and uniform quality, rapidity and 
volume of output, and low cost of production. 








Unemployment. 
By AN EMPLOYER. 


PRESENT and prospective employment constitutes 
without question the gravest immediate problem, 
which has to be faced alike by the Government, by 
industry, and by the workers themselves. Various 
proposals for giving immediate relief are under con- 
sideration, and while these palliatives are undoubtedly 
necessary owing to the acuteness of the position, it 
must be realised that they are palliatives only, and 
that they do not go to the root of the trouble. Before 
@ disease can be treated with any intelligence it is first 
of all necessary to diagnose the disease, to ascertain 
so far as may be possible its causes, and to endeavour 
to remove the causes, not merely to treat the 
symptoms. 

In general terms, unemployment is caused by bad 
trade. Bad trade, quite apart from cyclical periods 
of depression, which the trading community from 
experience is always prepared to expect, is at the 
present time the direct result of certain root causes, 
all of which have grown up out of the war. It is 
impossible to say to what extent each of these various 
causes is responsible, but we know that the responsi- 
bility is divided among them, and the minds of our 
statesmen, our traders, and our trade unions should 
be concentrated on an earnest attempt to face these 
causes and, if possible, to remove them. In the long 
run it will be found that this course of action is much 
more likely to be productive of satisfactory results 
than any mere treatment of symptoms. 

The underlying fundamental causes of the present 
depression may be enumerated as follows : 

.(1) Position of foreign exchange. 

(2) German competition, or the fear of it. 

(3) Excessive taxation. 

(4) Excessive cost of production. 

(5) Disorganisation of industry, brought about by 
changes in programmes from war work to peace work. 
Taking these various questions in their order :— 


(1) Posrrion or Foretecn ExcHANce. 


In this respect we find ourselves in the most unfor- 
tunate position. We are having to buy enormous 
quantities of goods from America with a pound which, 
at the moment, has depreciated until it is worth about 
three-fourths of its normal value compared with the 





How these walls are built is illustrated by Fig. 11. 
Woven wire mesh is stretched over the iron or timber 





dollar. This means that every hundredweight of 
American goods which we import into this country 


a 


costs us, through exchange depreciation alone, some- 
thing like 40 per cent. miore than it would cost us 
to-day if the exe position were normal: 

On the other hand, the exchange valué of the pound 
is enormously greater than the normal in all the prin- 
cipal countries who are anxious to buy our goods, but 
who find themselves unable to do so in quantity owing 
to the greater amount of their currency which is 
required to purchase a pound’s worth of British goods. 
In normal times Italy could purchase a pound’s worth 
of goods for 25} lire; to-day 106} lire are required. 
In Belgium 25}f. would normally purchase a 
pound’s worth of British goods, while to-day 56}f. are 
required, and in France, instead of 25}f. paying for 
@ pound’s worth of English purchases, 59}f. are 
actually required. 

The regulation of foreign exchange is a problem of 
such immense magnitude and complexity that the 
writer does not venture to offér any suggestion, beyond 
expressing a sincere belief that it is not beyond the 
power of a conference of the principal countries con- 
cerned to evolve some measures tending to accelerate 
the rectification of exchanges. It is manifestly to 
the interest of every nation, whether its exchange is 
abnormally high or abnormally low, to bring about a 
return towards the normal; otherwise the flow of 
trade is,strangled, and the countries whose exchanges 
are abnormally high suffer, if in a less degree, than in 
those countries whose exchange is abnormally low. 
This is clearly proved by the fact that America, whose 
exchange is the highest of all, is already suffering 
from grave depression, just because her customer 
nations are unable to afford to buy her goods, and we, 
in, turn, whose exchange is high relative to our 
customer nations, are in thé same case. 

Long-dated loans from the United States to 
England, France, Belgium, and Italy would appear 
to be, at least, one solution of the difficulty. 


— 


(2) GerMAN COMPETITION, OR THE FEAR oF Ir. 

This question is very closely connected again with 
the subject of exchange. In normal times 20# German 
marks were equivalent to a pound; to-day, the 
exchange is 230 marks. 

While this is, of course, an immense handicap” to 
Germany so far as she is, or may become, a buyer of 
British goods, inasmuch as she has to produce 230 
marks to pay for every pound’s worth of British pro- 
duce, yet it is vital to appreciate that as a manufactur- 
ing and exporting country the present rate of exchange 
gives Germany such a great advantage as to make it 
hopeless to attempt to compete with her. 

It is generally agreed that the cost of production 
in Germany is between four and five times of the pre- 
war figure, but when the exchange gives Germany, 
as an exporter, an advantage of thirteen to one, the 
increased cost of German productions is discounted, 
and she is still able, as can be proved by many con- 
crete instances, to sell goods in the English market at 
prices far below those at which they can be produced 
here. 

In this case the only apparent remedy is immediate 
legislation, similar to that which is already proposed 
in connection with the dye industry, prohibiting the 
importation of.German goods into this country except 
under licence, with the understanding that no licences 
will be issued save in the cases of goods which cannot 
be produced at home in sufficient quantities or at 
reasonable prices. 

It will be argued that this course will make Ger- 
many unable to improve the present rate of exchange 
by exporting freely, and this objection carries due 
weight ; but in the alternative it is obvious that many 
branches of British industry will be wrecked beyond 
redemption by free German competition, and that 
unemployment will be disastrously increased. 

Labour may object to these proposals on the ground 
that they will tend artificially to keep up the prices 
cf commodities. The answer is that Labour arti- 
ficially keeps up the price of its own commodity, 
namely, labour, and that of two courses one must be 
chosen : either German productions must be restricted 
or British labour must accept remuneration at a 
similar rate te that accepted by German workers 
when translated out of marks into British money at 
the present rate of exchange. 


(3) Excessive TAXATION, 

The fact cannot be denied that immense profits 
have been made in many branches of industry during 
the war, and no one can quibble with the abstract 
justice of an excess profits tax ; also, the fact that the 
war must be paid for cannot be denied. It must, how- 
ever, be clearly realised that taxation has been carried 
to a point at which it is strangling industry, and as a 
factor in the production of unemployment it is 
probably more potent than any other of those 
enumerated. 

The fact never seems to be clearly grasped that the 
profits of industry are, in the large majority of cases, 
non-existent in cash, but that they consist in most 
instances in increases in plant, buildings, equipment, 
and in stocks, nor has it been realised sufficiently that 
to carry on the same volume of business as in norrnal 
times at least three times the amount of liquid capital 
is required. + 

Taxation has been carried to such an extent that 
the liquid resources of 90 per cent. of British industry 





have been reduced or extinguished, and that enter- 
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prise, expansion, and development. in trade has largely 
Company after company goes to its) 


been killed. 
bankers for overdraft accommodation in order to 
enable it to pay taxation ; when it reaches the limit 
of its bank recourse is had to issues or attempted 
issues of capital, either in the form of preference 
shares, of debentures, or of notes, in all cases at pre- 
posterous rates of interest. Even this means of obtain- 
ing cash at any price has largely dried up, the large 
majority of new issues, however attractive on paper, 
proving in fact abortive when submitted to the public, | 

In circumstances such as these the best brains of | 
business men are concentrated not on trade expansion | 
and development, but on the cutting down of com- 
mitments, and on the reduction of expenditure in 
every direction, and to this policy of retrenchment, 
which is absolutely forced under present conditions 
on the trader, is to be attributed by far the largest | 
amount of the responsibility for present lack of | 
employment. | 


Excessive taxation, moreover, is largely respon- | wages 


sible for high cost of production, and in every direction | 
militates against the development of trade, not only | 
in the economy of an industrial concern itself, but in | 
the fact that the purchasing community finds so | 
much of its income already pledged in taxation that | 
it has but little left to buy manufactured produce. | 

In this case again the remedies are by no means | 
easy to come by. Certain things, however, are clear. | 
Government expenditure must be reduced with a/| 
pitiless hand; the many desirable things that we | 
would like, but cannot afford, must be done without. | 
Means must be found for spreading payment four the | 
war over longer periods, Taxation must be reduced, | 
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and not only so, but greater patience must be exer- 
cised by the taxation authorities as arrears 
of taxation. The “ goose which lays the golden eggs * 
must not be killed, or the last state of the national 
finances will be worse than the first. 


(4) Excesstve Cost or Propvuction. 
In the mad race which has taken place between the 


payment of labour and the cost of living a point has | 


been reached resulting in the cost of most com- 


modities being beyond the purchasing power not only | 
The | 


of ourselves, but of our foreign customers. 
warehouses of the merchant, the retail trader, and 
the middleman are stocked from floor to ceiling with 
goods which have been paid for, or at least t ~ught, at 
fabulous prices. 
goods, both home and foreign, have given up buying 
in despair and a condition of stagnation has been 
produced. 

In many cases raw material, to wit, wool, cotton, 
copper, &c., have fallen immensely in value, and in 
most instances manufacturers to-day are prepared to 
accept orders for finished goods at prices considerably 
lower than those ruling in the immediate past ; but 
the middleman and retailer is naturally reluctant to 
cut the prices of his accumulated stocks and to sell 
them at prices much below their cost. It is clear, how- 
ever, that the sacrifice has to be made, and the sooner 
accumulated stocks are written down and disposed of 
at reduced values, the sooner will they be cleared 
and the retailer enabled to make fresh demands on 
the manufacturer, who, in turn, will be able to keep 
his factories at work and to provide occupation for 
his unemployed workers, 

But, in addition to all this, the unpalatable truth 
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The would-be purchasers of these | 


must be faced that wages have got to come down; 
unless they do come down, and that in the immediate 
future, it is certain that unemployment will continue 
and will increase. 

Trade unionism could do no greater service to 


| labour than to encourage an immediate reduction of 


some 20 per cent. or 25 per cent. in wages, which 
would immediately result in a great fall im the cost 


of all commodities, in a corresponding stimulus of 


| demand, both home and foreign, and in an immediate 


increase in the number of workers for whom employ- 
ment can be found. 

There has been a tendency to blink the fact that 
labour has, in common with all other classes of the 
community, to be satisfied to submit to reduced 
earnings ; but, however unpopular the truth may be, 
it is the truth that. this reduction must come. Is it 
better to travel the whole weary journey of unemploy- 
ment, leading to starvation, and starvation leading 
to a slow but none the less remorseless reduction of 
, or is it better to face the issue boldly and let 
the reduction be made while there is yet the oppor- 
tunity for it to be carried through with a minimum of 
hardship to everyone concerned in the process ? 

(5) DrsorGANISATION OF INDUsTRY, BroveHt ABOUT 
BY CHANGES IN PROGRAMME FROM WaR WORK 
To Peace WoRrRK. 

This is an inevitable process for which there is no 
specific remedy, but the same suggestions that have 
been made in connection with the other causes of 
unemployment will tend, if carried into effect, greatly 
to facilitate the difficult process of changing over under 
which so many industrial concernes are now labouring. 
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FIG. 1—NOSS AND LONGWOOD TIMBER TRESTLE VIADUCTS 


Modern industry is so complex, and the preparations 
for output are so extensive and so costly before actual 
production is reached, that the expenditure both of 
time and of money in changing the character of the 
goods manufactured is apt to be lost sight of. Many 
concerns, which were well employed previous to the 
war, found themselves compelled to sacrifice their 
regular lines of business, and not only to devote their 
plant to the production of war material, but enor- 
mously to increase that plant and correspondingly to 
increase their commitments in every direction. 

The demand for war material is at an end, and long 
may it remain so, but the dreadful process of re- 


| organisation and of the revival of neglected lines of 


manufacture is by no means complete, and much time 
and patience must of necessity elapse before the bulk 
of the manufacturing concerns in this country have 
re-established themselves on a sound basis. 

Finally, it is desired to emphasise above all things 
the importance of facing facts, however unpleasant 
they may be, and it is confidently believed that the 
ultimate solution of the unemployment problem lies 


in &@ courageous facing of its fundamental causes, | 


rather than in the adoption of temporary expedients, 
which can never go to the real root of the matter. 








THE Inter-State Commerce Commission placed in the 











Trestle Viaducts on the Great 
Western Railway. 


Tue deviation of a portion of the Kingswear 
branch of the Great Western Railway, which is now 
well in hand, and the considerable works on the 
Falmouth branch—for which a contract is shortly 
to be let—call attention to the fact that the last of 
the large timber viaducts on the line, which were the 
outcome of Brunel's genius, will shortly be memories 
of the past. It has been the company’s policy for 
many years gradually to replace these old viaducts 
by structures built of a more permanent and substan- 
tial character, with the result that they have now 
entirely disappeared from the mainlines. There are 
still, however, ten remaining ; two on the Kingswear 
branch and eight on the single line between Truro 
and Falmouth. The deviation of the Kingswear 
branch referred to above will automatically displace 
the two remaining viaducts on that length of line, 
while the work about to be carried out on the Falmouth 
branch will displace two of the remaining eight on 
that branch. 

It is not claimed that the replacement of these old 
viaducts, which have served their wonder- 
fully well, and the design of which is such as to render 
it possible to maintain them for an indefinitely long 

iod, results in actual economy to the Engineering 
ment; but the more substantial structures 

which take their place permit of the use of the heaviest 
class of present-day locomotives, and, further, dispose 
of the possibility of fire, and a fire, although an im- 
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probable and very remote contingency, might, should 
it occur, result in considerable inconvenience to 
the locality. 

The design of these old viaducts varies somewhat 
both as to the character of the piers or supports and 
as to the superstructure. For the most part the pier- 
are constructed of masonry, but in some cases—ot 
which the St. Germans Viaduct, shown in the top 





view on page 72, is an instance—timber supports 
were used, but only where rivers or estuaries had to 
| he crossed, and where, in consequence, the founda- 
tions had frequently to be carried down through a 
| great depth of mud. The superstructures are of two 
| kinds, determined practically by the span of the 
supports. Thus, Queen trusses were used for spans 
in the neighbourhood of 40ft., as described later, and 
illustrated by the drawing, Fig. 1. For spans of greater 
width and up to a maximum of about 66ft., however, 
the railway track was carried by longitudinal timbers 
supported by a framework of raking struts, four 
resting on each pier, and tied together by wrought 





iron rods—as illustrated by the middle engraving on 
page 72 which shows the Ponsanooth Viaduct, and in 
the drawing, Fig. 2. 
| Without exception, the viaducts were constructed 
| to carry a single line only, but the policy of the com- 
| pany has been to replace them by structures of suffi- 
| cient width to carry two lines. The methods adopted 
|in their replacement and the character of the design 
of the new structure is very largely determined by 


hancle ef Professce W. Z. Ripley the propasstion, of “| the feasibility or otherwise of building a two-lire 


tentative plan for the consolidation of the railways of the 
United States into a limited number of systems. The 
preparation of this plan was sanctioned by the Transporta- 
tion Act, 1920, and Mr. Ripley is said to have nearly com- 
pleted his task. ; 


| superstructure on the existing piers, without serious!) 
interfering with the traffic operations. Where the 
piers are of sufficient width at right angles to the 
direction of the railway to permit of the building up 
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of a two-line structure, it has generally been the 
practice to heighten the piers in masonry and to 
erect upon them a suitable steel-work superstructure. 
Where such & course is not possible, a deviation of the 
line is requisite,and under such cireumstances the char- 
acter of the substituted design has generally been 
that of a brick or masonry arched viaduct. 

While the company will, on account of the resulting 
increased facilities for traffic operations, be glad to 
see the last of these viaducts, their disappearance is 
to be regretted as picturesque features in the landscape 
and relies of the past. 

The lowest engraving on page 72 and the drawings 
given in Figs. 1 and 2, together with ghe following 
short description, will enable the character of the 
designs to be appreciated. Fig. 1 shows details of 
the Queen truss type supported on and bolted to 
corbels resting on the top ef double pile piers. In the 
case, however, of a viaduct of some length, every 
fourth pier was strengthened by the addition of a 
raking strut on each side of the ordinary double pile 
as indicated by dotted lines—the object being 
to secure additional stability, just as in the case of 
a length of masonry arch viaduct, abutment piers are 
introduced at intervals. The half-tone engraving 
at the bottom of page 7 a near view of 
Penryn Viaduct, one of the two which will be dis- 
placed on the Falmouth branch. It is of the second 


piers 
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shows 


referred to, and Fig. 2 furnishes 
A characteristic feature 


type previously 


cletails of the construction. 






Longitudinal 





longitudinal reinforcing bars is maintained without | 


slipping taking place. This is especially the case in 
the tension bars of beams. 

In the case of the longitudinal reinforcement on 
the compression sides of beams, the utility of the bond 
which prevents movement of the bars is of less moment 
than in the case of the tension reinforcement. It is 
also of less importance in columns than in beams. 

Numerous experiments have been carried out for 
the purpose of finding out the amount of force re- 
quired to cause lengthwise movement of the bars 
in the surrounding concrete. under various conditions 
of construction and for bars of different shapes. 
Some of the results of these tests are quoted below 
for the purpose of showing the actual forces needed 
to cause movement in certain cases as well as to 
demonstrate the enormous variations which are 
found to exist under differing conditions. 

Among the earliest experiments in this direction 
are those of Bauschinger and de Joly, whose results 
show that the adherence was between 570lb. and 
710 1b. per square inch of the surfaces of plain bars 
of iron and steel. These particular figures have been 
largely quoted and utilised for purposes of design. 
We have no information immediately available as 
to the conditions surrounding these experiments, 
but as they were made by men of high standing and 
reputation, it safe to assume that the concrete 
was sufficiently mature and that the other conditions 
were such as obtain in the best practice, 
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of all the viaducts of this second type is the method 
employed in forming the end spans. Reference to 
the half-tone engraving will show that they are con- 
structed by ordinary Queen trusses, supported at the 
two extremities on respectively the end raker and a 
timber platform resting on the embankment. By 
this means abutments and wing walls are dispensed 
with and the effect of any settlement in the embank- 
ment is readily corrected by the simple expedient of 
adjusting wedges between beams and cills. 








Bond in Reinforced Concrete. 


THE question of the completeness or otherwise of 
the bond between steel and concrete is extremely 
important to engineers concerned with the design 
of reinforced concrete structures. Its importance 
has always been fully recognised and due allowance 
made for it in the design of structural parts, more 
especially beams and columns. In these the actual 
strength to carry the loads as calculated depends 
largely on whether the concrete and steel behave as 
one composite material when carrying their parts of 
the load or whether they behave independently of 
one another, each carrying a part of the load as if it 
had no connection with the other material. In the 
case of beams, the bond is of more than usual impor- 
tance ; in their unloaded state the concrete and the 
steel of beams occupy certain relative positions, and 
the whole theory of the stress distribution depends 
on whether the original relative positions of the 





FIG, 2—-THE PENRYN =TIMBER VIADUCT 


The results of Bauschinger and de Joly are much 
higher than some obtained by Monsieurs Cogigenet 
and Tedesco, whose figures are 285]b. to 355lb. It 
must be noted in connection with these results that 
the experiments were made six weeks only after 
moulding, and that in consequence the relatively low 
result was to be expected. 

The author of these notes has carried out several 
8 ws of experiments on adherence, and some of the 
results are quoted below. They are extracted from 
two papers published by the Institution of Civil 
Engineers, Vols. clxxxviii. and excii. 

In the case of the experiments described in the 
former of the above-named papers, bars of mild 
steel, }in. in diameter, were embedded in prisms of 
concrete, 4in. square and 42in. long, the bars being 
inserted for various depths, and afterwards forcibly 
withdrawn in a testing machine. During the time 
that the withdrawing force was being increased, 
observations were taken to find out when the steel 
began to yield. 

It was found that when the yield point stress of the 
steel outside the concrete was reached, and, con- 
sequently, the diameter of the bar began to diminish, 
the grip of the concrete at the same time began to 
relax. This slackening of the grip was seen to begin 
at that point where the steel entered the concrete, 
and gradually to penetrate inwards until the length 
held by the concrete was no longer able to maintain 
its frictional grip, and the bar was then pullcd out. 
It was noticed that the length of the part which was 
pulled out of the concrete was practically the same 
for all depths of insertion, and also that its diameter 
was undiminished. The concrete used in these ex- 





periments was a 5-1 mixture, made up of 3 parts 
Welsh granite, 2 parts Leighton Buzzard sand, and 
1 part Portland cement. 


The actual results obtained are shown in Table f. 


TABLE ! 

Depth Y.P. Length of | Adher- 

Age, of of ‘Slipped at, slipping ence, 
months.| insertion, steel, tons pert, Wb. per 
inches. tons inches. aq. it 

4 40 7.50 7.50 18 396 
2 34 7.75 8.95 15.8 538 
2] 28 7.85 8.75 13.5 614 
i 22 7.96 7.96 22 343 
7 16 7.2 16 427 
7 16 2.57 10 § 243 


In the results given in the above table, it will be 
observed that those bars which had depths of inser- 
tion less than 28in, did not yield before they slipped. 
For reason, not immediately apparent, the 
result of experiment No. 1 is abnormal. In the last 
three experiments the depth of insertion was too 
small, so that there are only left experiments Nos. 2 
and 3 whose results are quite normal. The mean 
value of these two results is 576 lb. per square inch. 
The chief point of interest in connection with these 
particular experiments is that the adherence is largely 
dependent on the stress at which the material begins 
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to yield, for as soon as vielding takes place, slipping 
must begin. 

In some further experiments made by the writer, 
and described during the discussion on the first of 
the above-named papers, the bars were pushed through 
prisms of concrete instead of being pulled out. The 
concrete was in the form of prisms of various lengths 


and 6in. square in section. The mixture was the 
same as in the last case. 
Two sizes of bar were used, */,,in. and jin. The 


%/,4in. bars were pushed through the prisms in which 
they had been embedded, these prisms varying in 
length from 6in. to 12in. The adherence was from 
422 lb. to 790 1b. per square inch, with an average 
of 587 1b. These prisms were four months old. 

In the second set, with concrete nine months old 
and }in. steel bars, it was found that the adherence 
varied between 505 1b. and 743 1b. per square inch, 
with an average of 635 1b. per square inch. In both 
sets the specimens were smooth round bars as they 
came from the rolling mill. 

In Table I., page 66, ar 
tests. 

Tn these experiments it is to be noticed that as the 
forces used for displacing the bars were compressive 
instead of tensile, these loads had no tendency to 
cause reduction in the diameter of the bars, and any 
effect produced in the bars made for expansion and 
tightening of the grip. The main fact which appears 
to emerge from these results is that in the “ nine- 
months *’ specimens the adherence is more consistently 
high than in the case of the younger specimens 

It may be useful here to add to the above resu!ts 
some figures quoted by Mr. J. 8. FE. de Vesian in the 


given the details of these 
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correspondence bearing on the former of the two 
papers mentioned above. These particular experi- 
ments were Carried out on pieces cut from a reinforeed 
sleeper which had been in service for several years 
on the permanent way of the Western Railway of 


Taste IT. 
Size Length Age of Adherence, 
of bar, | of prism, concrete. |b. per sq. in, Average. 
inch, inches. months. of bar surface. 
dl Pt 6 ‘ 422 
o 7 ve 471 
” 8 os 675 
> 9 ” 481 587 
it 10 590 
ll 790 
12 ° 660 
? 6 9 660 
a 7 - 642 } 
: ’ 6380 
” * 520 635 
ee 10 os 505 
nm 1 695 } 
90 12 o 743 
France. In these sleepers the reinforcing rods were 
about *,,in. diameter. The results are tabulated 
below : 


Resistance to slipping 
(adherence), 
Ib. per sq. in. 


Observations. 


592 Steel broke outside concrete 
711 No slip under applied load 
1155 Steel slip 
1053 Steel broke outside concrete 
1239 Steel slipped 

1308 Steel broke outside concrete 
1156 Steel slipped 

810 Steel slipped 


The figures given in the above table show results 
which are very high when compared with those 
already quoted, but it must not be forgotten that 
the bars had been in the concrete for several years 
instead of for a few months only. Mr. de Vesian 
attributes the fact that the results are high in part 
to the fact that the rods embedded were not perfectly 
straight. Leaving out abnormal cases, the average 
of the above figures appears to be :— 


Ib. 
For those cases where slipping took place, per 
square inch adherence . ce ee = 1090 
For the cases where the bars held, per square inch 916 


In their book on reinforced concrete, Messrs. Taylor 
and Thompson express the opinion that as experi- 
ments on smooth roads appear to give adherence of 
from less than 100 ]b. to more than 700 |b. where the 
yield point is not passed, the minimum adherence of 
first-class concrete may be put at 275lb. The 
opinion here expressed was taken from Christofe’s 
* Beton Armé.” In connection with this question 
of adherence, Mr. Feret says that the adherence of 
any particular sample of concrete is nearly propor- 
tional to the percentage of cement in its composition. 

For purposes of further comparison, it may be 
stated that from experiments made by Professor Hatt 
with jin. and fin. rods embedded in 1: 2: 4 con- 
crete, thirty-four days old, it was found that an 
adherence of 636 1b. and 7361b. on the square inch 
was obtained. 

The adherence figures quoted so far have been for 
round plain bars; the figures given below are from 
tests on flat and square bars as well as round. 

These tests were made at the Massachusetts 
Institute of Technology by Mr. Chas. M. Stopford. 
The concrete employed had a 1:3: 6 mixture, and 
was one month old when the experimerits were made. 
The bars were extracted from prisms of the concrete 
Sin. square and embedded to a depth of 24in. 


Kind Size Adherence, 
f rod of rod. Ib, per sq. in 
Round jin. diam. 27 
Squa jin. square 274 
Flat L}in. fir 159 
Flat L}in. din 226 
Flat 2 hin. fin. . 420 


In some tests made by Professor W. H. Warren 
on the withdrawal of fin. round bars from prisms of 
concrete, it was found that with a depth of embed- 
ment of 6in. the adherence was something like 175 Ib. 
on the square inch. The samples which had been 
kept in water appeared to give results somewhat 
higher than those which had been kept in air. Some 
of these bars were used with the natural skin on, 


while others were polished with emery cloth. There 
was little difference in the results. 
Professor W. O. Withey got results not unlike 


those of Professor Warren, and arrived at the con 
clusions that :—In 1: 2:4 concrete the adherence 
at twenty-eight days is 60 per cent. of the full strength, 
which is attained at six months. The maximum adher- 
ence should not be assumed to be more than 200 Ib. 
or 250 lb. to the square inch. 

Some of these test results seemed to show that the 
adherence of steel in concrete under tension is greater 
than where the concrete is unstressed. 
™ The results of other experiments made by Professor 
Withey appear to show :— 

(a) That the adhe ence or strength of bond in- 


creases with age. This is shown in the following 
figures 
Age, Average adherence, 
days. Ib. per sq, in. 
7 Ja” Saw 
28 
oo 





182 








(b) The adherence increases with the strength of 

he mixture of the concrete-—that is, as the propor- 
tion of cemen: increases. 

(c) The adherence is greater when the concrete is 
put in place fairly dry instead of very wet. 

(d) For round bars the adherence is greater in 
smaller than in larger bars per square inch of surface. 

The figures and results of experiments which have 
been quoted should give the reader some idea of the 
actual facts regarding adherence which have been 
found out from experiment or have emerged from 
actual experience. As a matter of fact, there are 
many other results of published and unpublished 
experiments, but they mostly follow the same lines 
as those already given, and need not be quoted here. 

The main facts as regards plain bars appear to 
be as follows :—{a) The various experimenters have 
obtained the adherence of normal concrete to plain 
round bars to vary from a little over 200 1b. to more 
than 7001lb. on each square inch of surface. it is 
impossible to arrive at a fair average when all the 
differences in the conditions are taken into account. 
Making all due allowances for careless experiments 
and for abnormal conditions, it is probable that the 
adherence of good concrete to plain bars in their 
ordinary condition without any preparation or 
polishing of surface at, say, three months after setting, 
should not be less than 300 lb. to the square inch, and 
is often much higher. (5b) Adherence increases with 
lapse of time. (c) Adherence is better with strong 
than with weak mixtures. (d) The effect of the wet- 
ness or dryness of the mixture cannot be taken into 
account, nor can the effect of the differences in the 
size of bars of similar forms. 

In the interim report of the Committee of the 
Institution of Civil Engineers, it is stated that, taking 
all the facts into consideration, the normal value for 
the adherence under ordinary conditions ought not 
to be taken higher than 200Ib. per square inch—a 
statement at variance with that made above by the 
writer, but when it is remembered that reinforced 
structures often have to bear either the whole or 
part of their loads at the end of three months, this 
value may be accepted as being not abnormally low. 
One reason why it is better to err on the side of safety 
and take the lower rather than the higher values 
given above for the ultimate adherence of concrete 
and steel is that while experiments on adhesion are 
generally made with prisms of heavy section, the 
steel in actual structural members is placed not very 
far from the surface, and the adherence under the 
latter conditions is likely to be lower than when there 
is a great body of concrete surrounding the reinforce- 
ment. 

The working values for the adherence between the 
concrete and steel allowed by the regulations of 
different foreign Governments are :—United States, 
50lb. per square inch; France, 2.8 per cent. of 
strength under compression; Germany, 64 lb. per 
square inch, or one-fifth strength in shear; Austria, 
1: 5 concrete 641b. per square inch, 1:4 and 1:3 
concrete 78 Ib. 

If we take the adherence value used in Germany, 
64 1b. on the square inch, as a medium value and 
compare it with the ultimate adherence of 200 Ib. 
per square inch, a factor of safety of rather more than 
3 is given. This factor of safety is not unduly high, 
but in nearly all actual cases its actual value must be 
a good deal higher. The figure of 200 Ib. recommended 
by the Institution of Civil Engineers, when compared 
with the experimental values already quoted appears 
to be well on the safe side, especially when it is remem- 
bered that the adherence should improve with age 
if the workmanship and material are good. It is 
quite likely that in most cases when six months have 
elapsed since the concrete was put in place, the real 
factor of safety may be as high as 5 or 6. 

In a paper mentioned above, published by the 
Institution of Civil Engineers—Vol. clxxxviii.—the 
writer has described some experiments which he 
carried out for the purpose of finding experimentally 
to what extent the reinforcing steel in a column 
carries its apportioned share of the whole load. 
That was done by attaching pairs of small pins to 
the main bars in such a way that they projected 
through clearance holes to just beyond the surface 
of the concrete. To each pair of pins was applied 
a Martens mirror, and also one closely adjacent on 
the surface of the concrete. When increments of 
load were applied to the column it was possible by 
this device to compare the shortening of the steel 
with that of the surrounding concrete, and, knowing 
the elastic properties of these materials, to calculate 
the loads. 

The results of these experiments went to show that 
in the case of the columns tested, the shortening of 
the steel under the loads applied was to all intents 
and purposes equal in amount to that of the conerete 
close to the bars. Each set of measurements was 
taken in the middle of the bar in question, and in 
the course of the discussion on the paper at the 
Institution of Civil Engineers it was pointed out that 
additional measurements ought to be taken at points 
nearer the ends of the bars. That was done with the 
same results as before, the measuring pins being 
attached at points close to the ends and halfway 
between the ends and the middle. The loads were 
applied in three different ways :—(a) Through a 
pad of millboard between the platen of the machine 
and the centre of the end of the column ; (6) through 





a steel ball pressing against the centre of a plate which 
was bedded against. the end of the column; and (c) 
by cutting away the concrete near the end, so as to 
allow a thiek cast iron plate provided with holes for 
the bars to pass through to be pressed against the 
concrete, but not against the ends of the bars. The 
strain measurements were practically the same in 
all three cases, although in the case of (c) the whole 
load which each bar carried was transmitted to it 
by adherence on the 2}in. near its end, between the 
cast iron plate and the nearest measuring pin. If 
an average adherence of 600 lb. per square inch be 
taken, then the load which could be transmitted would 
be 2650 lb., byt as the Joad upon the bar should only 
be 1580 lb. there is a margin to spare of more than 
1000 lb.—-all due to friction. 





Lioyd’s Register Shipbuilding 
Returns. 


From Lloyd's Register shipbuilding Returns for the 
quarter ended December 3lst, which have recently been 
published, it appears that the merchant tonriage being 
built in the United Kingdom at the end of December, 
1920, viz., 921 vessels of a total of 3,708,916 tons, although 
considerably more than the work which was in hand twelve 
months ago, shows a decrease as compared with September, 
1920. It is the first time, since the end of the war, that a 
decrease has been shown as compared with the previous 
quarter's returns. The tonnage being built at the end of 
December, 1918, was close on 2,000,000 tons. At the end 
of December, 1919, it had increased by over 1,000,000 tons, 
and at the end of September, 1920, the figures had reached 
3,731,098 tons. The present decrease is a small one, viz., 
22,000 tons, but it may prove to be the beginning of a 
decline just as rapid as the increase which has been taking 
place since 1918. This probability is further emphasised 
by the fact that the total tonnage of vessels commenced 
during the quarter, viz., 506,353 tons, is 139,000 tons 
below the average of the previous six quarters. 

One fact of great importance, which a comparison of the 
shipbuilding returns discloses, is that althongh the total 
tonnage under construction has been, and is still so large. 
the amount completed has compared very unfavourably 
with that of pre-war times. In 1913 the average tonnage 
completed during each quarter was over 23 per cent. of 
the total work in hand at the beginning of the quarter : 
whereas in 1920 the corresponding figures did not reach 13 
per cent. In this connection it is interesting to find that 
the tonnage launched during the last quarter of 1920, 
amounting to about 580,000 tons, is the highest output 
for any quarter, being 12,000 tons more than the previous 
record figures for the fourth quarter of 1913. The tonnage 
being built in the Glasgow district, namely, 959,347 tons, 
is a record. 

The total merchant tonnage being built abroad, 3,470,862 
tons, is about 363,000 tons lower than the total in hand at 
the end of September, the decline being entirely due to the 
large decrease in the tonnage in the United States—462,000 
tons less than at the end of September. An enormous 
decrease has taken place in the tonnage under construction 
in that country during the last two years. At the end of 
March, 1919, 4,185,523 tons were actually being built, but 
by the end of December, the amount had been reduced by 
nearly 69 per cent. Apart from the United States, there 
was an increase of tonnage being built abroad during the 
last three months of nearly 100,000 tons. The leading 
countries were Holland with 450,964 tons, France with 
397,969 tons, and Italy with 363,784 tons under construc 
tion. The world’s total—7,179,778 tons—-was about 
385,000 tons lower than the figures for September, and 
869,000 tons lower than the “ record" figures reached at 
the end of September, 1919 

A notable feature of the returns the number of 
“tankers ” under construction in the world. The returns 
show that there are at the present time 169 steamers and 
motor vessels, each of over 1000 tons, with a total tonnage 
of 1,169,003 tons, being built for the carriage of oil in bulk. 
Of the number, 64, of a total of 422,553 tons, are being con 
structed in the United Kingdom, and 88, of a total of 
637,100 tons, in the United States. For the first time the 
returns distinguish between steamers and motor vessels. 
At the end of December there were under construction in 
the world 189 vessels, of 454,502 tons, to be fitted with 
internal combustion engines. 

The tonnage of vessels actually being built under the 
supervision of the Society’s surveyors, and intended to be 
classed with Lloyd’s Register, amounted to 4,800,409 
tons, viz., 2,920,656 tons in the United Kingdom and 
1,879,753 tons abroad. The following figures, comparing 
the merchant tonnage under construction in the world 
at the present time with those of the end of June, 1914, 
are of interest : 


8 


June, 


1914 


December, 
1920 
Tons 
Being built in the United King 
dom 


via c 3,708,916 
Being built abroad 


3.470, 862 
3,162,890 


Total for the world 7,179,778 








THE report by Major Mount on the serious collision of 
September 25th at Whitehouse Junction, Preston, Lanca 

shire and Yorkshire Railway, when a passenger train ran 
into a light engine, shows that the signalman failed to 
notice that the facing points lay for the main line and not 
for the branch. He intended the light engine to stand on 
the branch, but it was, in fact, on the main line, and the 
signalman failed to notice its position owing to the fog. 
The signalman, in accordance with Rule No. 55, put a 
reminder on the branch line home signal lever ; the fire- 
man also went to the box, but he failed to notice that there 
was no reminder on the main line signal lever. The acci- 
dent would not have happened had the track circuits, 
which were on order and which have since been provided, 





been installed. 
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A Seven-Day Journal. 


French Shipyard in China London Unédversity Site Port of Richborough —- Engineers’ Club for London Works Manager's Retirement — 

New Ounard Liner -- Shipbuilding Engineering Wage Discussions Corernment Control of German Waterways German Super-submarine — 

Continental Air Traffie —- Short Time in Dovkyarda New Psychical Soviety Admiral Fournier on the Submarine Defence of Telephone 

Administration America and Disarmament Wages Perventage of Production Costes Machine Tool Trade Policy New Railway Commis- 
sioner American Shipping Laid Up. 


THE complete upset of normal conditions in some 
countries by higher wages and reduced production, 
the cost of raw material and crushing charges, has 
resulted in the raising of prices of everything to such 
an exaggerated level that no one will buy. How long 
this state of things will last it is impossible to say, but 
thore are some firms which are looking far ahead and 
we acquiring a predominant interest in manufactur- 
ing enterprises in countries where the productive costs 
m6 comparatively low. Thus one of the leading con- 
cerns in France has sent engineers to China to investi- 
gate the feasibility of establishing a shipyard for the 
construction of merchant vessels which will go to 
Marseilles for their final equipment. The displace- 
ment of industries from Europe to China is an 
unexpected development of the present situation, 
and is yet perfectly logical, when experience is daily 
proving that goods can be manufactured in China 
and Japan and sent to Europe at considerably below 
the prices our own producers are able to accept. 

* 


* * 


Discussions are still in progress on the subject 
of the London University site. Those who are 
wdvocating the acquisition of Holland Park for the 
purpose point out that the Government has agreed 
to acquire the Bloomsbury site quite irrespective of 
whether it would be acceptable to the University. 
If it be refused by the Senate of the University, it 
would be utilised for other purposes. Under these 
circumstances, there would, it is argued, be no loss 
to the Exchequer if the Holland Park site of 35 acres 
were obtained for the same price or less than the 
Museum site of 11 acres. Having regard to these 
facts, the hope has been expressed that the Senate 
will take an early opportunity of reopening the site 


question with the Government. 
i 
THe statements which have been in circulation 


that the Port of Richborough has been disposed of 
to a strong Queenborough group for the sum of 
£1,500,000 are denied. The official contradiction 
probably means nothing more than that the publica- 
tion of the news is a little premature, as it is common 
knowledge that the negotiations had some weeks ago 
reached their final phase. It is understood that the 
Government would accept part of the purchase price 
—about one-third—in debentures, which would 
earry no interest for a period of five years. The train 
ferries to Calais and Dunkirk would be continued, 
and it is hoped that a new continental terminal port 
might be provided at Zeebrugge. 
* . . 


THE movement to establish a club for engineers 
in London is now taking more definite shape as a 
result of the considerable measure of provisional 
support which has been received. Following the 
warning given by Mr. Wordingham that only a first 
class club would have a chance of success in London, 
where keen competition has to be faced, the pro- 
moters are framing the scheme with great care, and 
are giving careful consideration to the desirability 
of catering for the needs of overseas and country 
members. The Committee which is now at work, 
and of which Mr. Edmund L. Hill, of 39, St. James’- 
street, Piccadilly, ‘temporary secretary, has 
various sites for the Club headquarters in view, but 
it is understood a preference is likely to be given to 
Kingsway. 


is 


* * + 


THE retirement of Mr. David Maclay, the general 
works manager of David Colville and Sons, Limited, 
from active service was the occasion of an interesting 
gathering at Motherwell a few days ago. A very 
large number of the staff and employees of the Dalzell 
Steel and Ironworks were present, -and suitable 
presentations were made to mark the long association 
of Mr. Maclay—extending over twenty-one years— 
with the Colville interests. The new general works 
manager is Mr. George West, but Mr. Maclay will 
retain his association with the company as a director. 


. * a 


Tue Cunard liner Albania, the first of the Cunard 
Company’s post-war steamers to be put in commission, 
has just left on her maiden voyage to New York. The 
feature of the accommodation is that gnly one class 
of passenger will be carried. Built by Scotts, of 
Greenock, the Albania, with a gross tonnage of 13,000, 
represents the type of combined passenger and cargo 
vessel which is demanded by the present conditions 
in the shipping world. The propelling machinery 
consists of the Brown Curtis type of double reduction 
geared turbines developing a shaft horse-power of 
6800. The vessel has been equipped for the burning 
of oil fuel. The Cunard Company has at present 
200,000 tons of oil-burning liners under construction. 


To-pay the Federation of Engineering and Ship- 
building Trades will, it is understood, present new 
wages demands at a conference with the Shipbuilding 
Employers’ Federation. These will include the old 
demand for an advance of 6d. an hour on time rates, 
with an equivalent advance in piece rates, and the 
consolidation of standard wages, war bonuses, and 
percentages. When these claims were presented to the 
Federation in December last it was arranged that 
they should be postponed, and it is difficult to see how, 
in face of present conditions in the shipbuilding 
industry, they can be seriously pressed at to-day’s 
conference. There are apparently no signs of settle- 
ment of the shipyard joiners’ strike, and it is uncertain 
whether this section of the workers will be represented 
at to-day’s meeting. 

oz | 


As the result of a conference between the Imperial 
and State representatives at the conference on water- 
ways, which has just been held at Dresden, it has been 
decided, subject to ratification by State Legislatures 
and the Reichstag, that German waterways shall at 
the end of March be placed under the control of the 
Central Government. The national policy is that all 
means of communication shall be controlled by 


Empire authorities. 


* > * 


A SUPER-SUBMARINE, which is stated to be of a type 
and to possess qualities which may revolutionise the 
naval policy of the world, is reported to have been 
designed by Dr. Oswald Flamm, of Charlottenburg 
It is claimed that the principle governing the design 
is an innovation in stability. Dr. Flamm is said to 
have completed the plans for a submarine of 4870 tons, 
over 300ft. in length, with a surface speed of 25 knots, 
and mounting two 11.8in. guns in an armoured 
tower. The claim is made that the new principle— 
of which, it is not surprising to learn, no technical 
details are available—will enable submarines of any 
size to be designed, and that the risk of capsizing will 
be entirely eliminated. 

. > * 


STATISTics are now available for continental air 
services for the quarter October-December, 1920. The 


total arrivals and departures for the three months were 
816, compared with 734 for the previous quarter. 
Between August, 1919, and December 31st, 1920, the 
grand total of arrivals and departures between Eng- 
land and the Continent were 4153, of which trips 
made by British machines numbered 3321. The Air 
Ministry will in future issue tables covering monthly 
periods, 
- * * 

THERE has been no change of policy in connection 
with the working of short time in dockyards and other 
Government establishments. The working hours will 
be reduced by seven per week from January 23rd at 
Portsmouth, Devonport, Woolwich, and other 
departments of the Navy and Army which are included 
in the scheme. A mass meeting was held at Woolwich 
on Monday, protesting against the decision of the 
Government to place the onus of dealing with the 
unemployment on men already employed, which is 
the effect of the policy now adopted. 

. * > 

CONSIDERABLE interest has been aroused by the 
formation in Glasgow of a society to make a scientific 
research into psychic phenomena. It should be noted 
that members are in no way committed to any definite 
opinion on the subject. The representative character 
of the society may be gathered fiom the fact that it 
has Mr. A. J. Balfour as president, while the vice- 
presidents include people of such diverse interest as 
Sir George Beilby, the Duchess of Hamilton, Rev. 
John Lamond, Miss Janie Allan, Lord Sands, Mr. Neil 
Munro, and Professor W. Macneile Dixon, 

. + * 

THE discussion as to the real functions of the sub 
marine continues. One of the latest contributors is 
Admiral Fournier, whose opinions have always carried 
great weight in French naval circles. His latest state- 
ment shows that, while recognising fully the value of 
under-water craft, he has an equally strong belief in 
the necessity of the capital ship under certain ccn 
ditions of naval defence. Countries with oversea 
possessions must, he admits, have battleships with 
which to patrol the oceans, but submarines, torpedo 
boats and seaplanes are sufficient for defending a 
coast line. He is therefore of the opinion that France 
should begin by building a strong fleet of submarines, 
to be followed by a programme of capital ships as 
soon as the country is able to carry it out. With the 
possession of good naval bases and a sufficiently strong 
fleet of battleships, France would, he be a 
valuable ally in the case of hostilities between two 


Says, 








countries of equal naval power. 


An unofficial reply to the charges of telephone 
service inefficiency was made by Sir William Noble 
at a speech delivered at a luncheon of the City Livery 
Club on Monday. Sir William, who is, of course, the 
Engineer-in-Chief of the Post Office, frankly admitted 
that the present telephone syste is not efficient. He 
pointed out, in explanation, that the call upon the Post 
Office engineering staff for war service had rendered 
it impossible to carry out even ordinary maintenarce 
work. Between 1911 and the outbreak of war the 
Ciovernment had, however, spent £7,808,200 in tele 
phone improvement schemes. Marked progress was 
now being made, and by the end of the financial year 
the Post Office would have expended on the British 
telephone system since the Armistice an additional 
£6,380,000. Orders had been placed during the past 
two years for thirty-nine large exchanges, only one of 
which had yet been completed, for forty-two exten 
sions of existang exchanges, and for eighteen relief 
exchanges. Referring to comparison made with the 
telephone service in America, Sir William reminded 
his audience that the unit call in New York was for an 
area covering 163 square miles, whereas in London 
the area was 314 square miles. 

ih i 


THE question of disarmament is still the topic of the 
hour. Despatches from Washington suggest that one 
of the first acts of Senator Harding after his assump 
tion of the Presidency will be to invite the Great 
Powers, and perhaps representatives of all nations, to 
a conference to discuss the restriction of armaments 
and the setting up of an international tribunal for 
the settlement of disputes between nations and the 
This reads like the League 
name. The 
Ushida, is reported as 


limitation of armaments. 
of Nations under another 
Foreign Minister, Viscount 
having declared that Japan at least will welcome any 
proposal for a cessation of competition in naval con- 
struction, which is an unequal struggle for Japan. 


Japanese 


* - 7 

Ir is not always realised how considerable a per- 
centage of the cost of commodities is made up of 
wages. The connection between wages and prices has 
been raised in a letter to the Press by Mr. Roscoe 
Brunner. Even a well-known shipbuilder appears to 
have fallen into the error that the percentage which 
wages bear to the total cost of constructing a ship is 
no more than 30 per cent. It should be borne in 
mind, however, that, as Mr. Roscoe Brunner states, 
50 per cent. of the cost of pig iron is represented by 
wages and 40 per cent. of the cost of turning iron into 
steel by labour charges In all these operations coal 
is used, in the winning of which more than 75 per cent 
is directly paid to labour. It is, therefore rightly 
argued that 85 per cent. of the total cost of ship- 
building is received by labour at the various stages of 
production. Mr. Brunner definitely states that the only 
practical way to reduce costs of production and selling 
prices is to make a substantial cut in wages in all 
industries. It is a case of short wages or no wages. 

. > > 

Tue proceedings at the annual meeting of th¢ 
Machine Tool ‘Trades’ Association and at the subse 
quent dinner will be noted with interest by those 
engaged in the machine tool industry. Lord Weir 
placed the main share of blame for the present 
shortage of orders in all trades on the different 
authorities concerned. Our rulers had, he declared, 
shown a lack of sincerity and disregard of all sense oi 
proportion in dealing with the vital factors of the 
situation. The impaired purchasing power of foreign 
customers was an effect rather than a cause. \ 
resolution, proposed by Sir Alfred Herbert, that no 
member of the Association should be permitted to 
deal in German machine tools, and a rider that a 
similar embargo should be placed on American pro 
ductions, were rejected. 

af > * 

InN place cf Lord Terrington, who has resigned his 
seat on the Railway and Canalt Commission, Su 
Lewis Coward, K.C., has’ been appointed. If the new 
tribunal, which has been the subject of discussion 
before the Railway Rates Advisory Committee, 
brought into existence, which appears probable, the 
activities of the Railway and Canal Commission will 
be restricted to legal questions. The selection of an 
eminent lawyer to fill the vacancy caused by the 
of Lord Terrington therefore quite 


Is 


retirement Is 
appropriate. 
> o as 

Tue shipping outlook, and part icularly the prospects 
of the American mercantile marine, are reflected in the 
decision of the United States Shipping Board, just 
announced, to withdraw from service and lay up an 
additional thirty ships, representing a gross tonnage 





of 180,000 deadweight. 
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Short Histories of Famous Firms, 
No, X.* 


Centributed by E. L. AHRONS, M.1I. Mech. E.) 


MESSRS. R. B. LONGRIDGE AND CO., BEDLINGTON, 
NORTHUMBERLAND. 
One of the best-known firms in the North of 


England during the first half of the nineteenth century 
was that established at Bedlington Ironworks on the 
river Blythe, about 13 miles north of Newcastle and 
+ miles south-east of Morpeth. The origin of Bedling- 


ton Ironworks goes back into the eighteenth century, | 


for in 1785 the works were purchased by Mr. Michael 
Longridge, grandfather of the well-known engineer 
































and contained 130 l$in. tubes. Other dimensions 


| are lacking. 

Following this engine, a similar six-coupled mineral 
engine, named Gateshead, but with 4ft. 6in. wheels, 
|was built in March, 1838, for! the Brandling 
| Junction Railway, and in May and August of the 
same year two single-driver passenger engines were 
delivered to the same railway. One of them, the 
Sunderland, had 5ft. 6in. driving wheels, and inside 
cylinders 12}in. by I6in., and the other, the New- 
castle, had 5ft. wheels and 12in. by 18in. cylinders. 
A six-wheels coupled mineral engine named Brandling, 
with 4ft. wheels and I4in. by 18in. cylinders, was also 
constructed for this railway in November, 1839, and 


speed of 75 kiloms. (about 46} miles) per hour. The 
second engine, the Arend, was somewhat similar, 
but had larger cylinders, I4in. by 18in. The third 
engine, the Hoop—No. 122 in Messrs. Longridge’s 
order book—was of similar dimensions to the Snel- 
heid, but somewhat different in design, having 
only one safety valve column, and the driving springs 
on the top of the axle-boxes instead of being 
underhung. The fourth engine, De Leeuw, was 
similar to the Arend as regards dimensions The total 
heating surface of these engines was 450 square feet 
and the total weight about 12 tons. 

In 1839 Messrs. Longridge also exported four engines 
to Germany and one to Austria. Of the German 





| a similar engine for the Hartlepool Railway the same 
All the above engines subsequently formed 


year. 


| they had inside cylinders and outside frames. 













































































FIZ. 1--THE FIRST LOVOMOTIVE 


who was President of the Institution of Mechanical 
Engineers in 1917-1919. The works at that time 
consisted of a forge, and the large forgings manu- 
factured there were known throughout the North of 
England for their excellence. Forged anchors for 
hips formed one of the celebrated products of|the firm. 

With the growth of the engineering tradé in the 
early part of the nineteenth century, the firm esta- 
blished additional works in which engines anc general 
machinery were manufactured. “These works were 
afterwards under the management of Mr. Rcbert 
Bewick Longridge, the son of Mr. Michael Longridge, 
and amongst the activities cf this branch of the firm, 
the manufacture of locomotives was begun at some 
period between 1834 and 1837. ‘This portion of the 
business afterwards developed into one of the most 





IN HOLLAND -THE SNELHEID, 7 1839 


part of the early locomotive stock of the North- 
Eastern Railway. 

At this early period the firm established good foreign 
connections for the export of locomotives, and in 
November, 1838, delivered a passenger engine, with 
single driving wheels 5ft. 6in. diameter, to the Belgian 
State Railways, followed in January, 1839, by two 
others of the same class. These three enzines, which 
had 12hin. by 18in. evlinders, appear in the Belgian 
records as the Ortelins, De Lannay, and Le Lion 
Belge, and these records also give the works numbers 
of Messrs. Longridge as 113, 114 and 115. It 
evident from these numbers that all types of engines | 
and ‘machinery constructed by the firm received | 
consecutive order numbers, whatever the purpose | 
for which they were intended. Seven similar engines 


1s | 











engines, two for the Rhenish Railway were single 
passenger engines, with 5ft. driving wheels, and a 
third engine for the same railway was a (—4-2 goods 
engine with 5ft. wheels and l4in. by 18in. cylinders. 
Like all Messrs. Longridge’s engines of this period, 
A 
similar goods engine for the Berlin—-Potsdam Railway 
built in 1839 remained in service until 1884, a period 
of forty-five years. 

The only engine which appears to have been built 
for France was delivered to the Alais and Beaucaire 
Railway in 1839, but no details of it have been pre- 
served. 

In 1841 six broad-—7ft.—-gauge engines were built 
to Sir Daniel Gooch’'s designs for the Great Western 
Railway. They were named Jupiter, Saturn, Mars, 
Lucifer, Venus and Mercury, and had 7it. driving 
wheels, with lbin. by I8in. cylinders, and were 
similar to those built by Fenton, Murray and Jackson, 
and other contemporary firms. The same vear saw 
the delivery of a of 0-4-2 mixed traffic 
engines to the North Midland Railway, with 5ft. 
coupled wheels and I4in. by 18in. cylinders, and of 
two 6ft. single passenger engines for the Northern 
and Eastern Railway——afterwards part of the Eastern 
Counties Railway—-which then had a gauge of 5ft. 

Between 1841 and 1845 a gap occurs in the loco- 
motive records, and it is probable that during this 
period the firm devoted its energies to other work. 
In 1845 the last two engines built for abroad came 
They were two single engines, with 5ft. driving 
and I3in. by in. cylinders, built for the 
Cologne-Minden Railway, one of which, the Weser, 
bore Messrs. Longridge’s No. 179. 

From 1845 until 1849 the firm devoted itself exclu- 
engines 


number 


out 
wheels 


9o 


sively to the construction of “‘long boiler” 
on Stephenson's well-known patent, with all the wheels 
in front of the fire-box. Of these, a large number of 
six-wheels coupled goods engines of the type shown 
in Fig. 2 were built for the York and North Midland, 
York, Newcastle and Berwick, London and North- 
Western, and Shrewsbury and Birmingham railways. 
They all had l5in. by 24in. eylinders, and wheels 
varying from 4ift. 6in. to 5ft. in diameter, and the 
majority of them had fire-boxes of the ‘‘ Gothic” 
or “ haystack’ patterns. 

In 1846 two 0-4-2 goods engines were built for the 
Eastern Counties Railway, which appear to have been 
the first constructed by the firm with outside cylinders. 

The Shrewsbury and Chester Railway was opened 
in 1846 with six engines of various classes, all built 
All were of the “ long boiler ”’ 
four them being 


se 


by Messrs. Longridge. 


pattern, with inside cylinders, of 
I : 


























FIG, 2 


important undertaken by the company, so much so 
that for period of nearly twenty years Messrs. 
Longridge were pewerful competitors of both of the 
two Neweastle locomotive-building firms 
Stephenson and Co, and R. and W. Hawthorn. 
When the first locomotive was built at Bedlington 
is somewhat uncertain, but the earliest of which there 
is definite information was dated 1837, and was built 
for the Stanhope and Tyne Railway, a line which 
was afterwards known as the Pontop and South 
Shields Railway. This locomotive was a six-wheels 
coupled mineral engine, with inside cylinders 14in. 
by 18in., and 4ft. wheels, and bore the name Michael 
Longridge. Some particulars of it are given in 
Whishaws’ book on ‘ Railways,” published in 1840. 
The boiler barrel was 8ft. long by 3ft. 6in. diameter, 


a 


Robert 
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SIX-COUPLED GOODS ENGINE, 1845-1849 








FIG. 3 


were also supplied to the Belgian State Railways in 
1840. 

The first four engines which ever ran in Holland 
were built by Messrs. Longridge in 1839 for the 
Amsterdam—Haarlom Railway, which then had a 
gauge of 6ft. 43in. The first of these engines, the 
Snelheid—Longridge No. 116 2-2 passenger 
engine, with 6ft. driving wheels and 12}in. by 18in. 
cylinders. Fortunately, drawings of one or two of 
these early engines have been preserved by the 
Dutch railway authorities, and illustrations—from 
which the writer has drawn Fig. 1—recently appeared 
in a Dutch journal of the Union of Railway Officials. 
The Snelheid carried a boiler pressure of 50 1b. per 
square inch. It was erected in Holland by an English 
fitter, James Smith, probably one of Messrs. Long- 
its trials attained a maximum 


was a 2 


ridge’s men, and on 


-ENGINE FOR THE SHREWSBURY AND BIRMINGHAM RAILWAY, 


1849 


2-4-0 passenger engines. An illustration from a 
photograph of one of the latter is shown in Fig. 4. 
This engine, No. 5 of the Shrewsbury and Chester 
Railway, had 14jin. by 24in. cylinders, 3ft. 6in. 
leading wheels and 5ft. coupled wheels. The wheel 
base was very short, being only 10ft. llin., and 
the coupled wheel centres were spaced only 5ft. 3in. 
apart. This engine was the cause of a disaster to a 
heavy excursion train at Rednal in 1865, when it 
| was the leading of two engines, and owing to the 
oscillation caused by its short wheel base, ran off 
| the rails, killing the driver and twelve passengers. 

During 1846 to 1848 an order, large at the period, 
|for about twenty ‘long boiler’? 2-4-0 engines was 
| executed by the firm for the Midland Railway. These 
| engines had 5ft. 6in. coupled wheels and 15in. by 22in. 
outside cylinders. Messrs. Longridge never seem to 
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havo been partial to’ the use of outside cylinders, 


and probably in this case followed instructions 
received from the railway company. But the com- 
pany seon discovered its mistake and had them 
altered, for they were amongst those completely re- 
constructed by E. B. Wilson and Co. a few years 
afterwards, as inside cylinder engines with longer 
wheel base. 

[In 1847-8 eight goods engines were built for the 
London, Brighton and South Coast Railway, some of 
which had cast iron wheels with spokes of H section. 
The wheels were 4ft. 9in, diameter and the cylinders 
l5in. by 24in. 

In 1846 Mr. R. B. Longridge took out a patent for 
The design included 


Lnprey ements in locomotives. 


box, and through them the feed water circulated 
before being delivered to the boiler. The general 
arrangement was similar to one of the various systems 
patented in 1864 by Mr. G. W. Beattie, though the 
tube details in the latter were different. 

Four engines built for the Shrewsbury and Bir- 
mingham Railway in 1849 are shown in Fig. 3. The 
5ft. coupled wheels were made of T irons placed back 
to back and bent round at the rim of the wheel, and 
the triangular spaces between the rim and the bends 
of the T irons were wedged with oak pieces. The 
wheel bosses were of cast iron, and there were no 
balance weights. The trailing wheels had cast iron 
bosses with flat spokes. At the trailing end there 
were two volute springs for each axle-box, placed 


gauge tank engine type, with swivelling ball and 
socket bogies without lateral play. 

In 1851-2 ten engines were built for the Great 
Northern Railway on Crampton’s later patent, in 
which inside cylinders were employed to drive a 
dummy crank shaft, which in turn drove the rear 
single driving wheels placed behind the fire-box. 
This was a design similar to that of the well-known 
** Folkestone ”’ class of the South-Eastern Railway, 
constructed by Messrs. Stephenson. The Great 
Nurthern engines had 6ft. 6in. driving wheels, 15in. 
by 2lin. cylinders, 972 square feet of heating surface, 
and weighed 28 tons 7 ewt. in working order. They 
had equalising levers between the springs of the two 
pairs of leading wheels. One of these engines worked 








FIG. 4 


a variable OXPahsiol pear with two slide valves on 
the Meyer principle. The main valve had through 
steam ports and an exhaust cavity, and was driven 
by a movable excentric on the axle. A spiral groove 
was made in the excentric sheave in which worked 
# spiral feather on a “ driver,’’ the latter being a piece 
which could be moved longitudinally along the axle 
by mechanism controlled by the engineman. The effect 
of this longitudinal movement of the spiral feather 
on the driver was to shift the excentric transversely 
round the axle, and reverse the engine. The expan 
sion valve on the back of the main valve was actuated 
by a second excentric through a curved rocking link, 
in which worked a die on the end of the valve rod. 
In effect, the prineiple of the action of this portion 





PASSENGER ENGINE, SHREWSBURY 


on the footplate. The cylinders of these 
were l5in. by 24in. The diameter of the boiler was 
4ft., the total heating surface 939 square feet, and 
the total weight of the engine in working order was 
slightly more than 24 tons. 

In 1849 Messrs. Longridge constructed ten large 
eight-wheeled single express engines for the Bristol 
and Exeter Railway—7ft. gauge—with driving wheels 
7ft. 6in. diameter and cylinders 164in. by 24in. One 
of the engines of this class is shown in Fig. 5, from 


engines 


which ict will be seen that they followed the design 
of Sir Daniel Gooch’s famous 8&ft. singles of the 
‘Great Britain’ class on the Great Western Rail- 


The illustration 
Western 


way, but were of smaller dimensions. 


shows them at a later date, after the Great 


AND CHESTER RAILWAY, 





1846 


the first north-bound train to leave King’s Cross 
Station when that station was opened in 1852 
The lack of adhesive weight rendered this type ot 
Crampton engine unsuitable for heavy main-lin« 
work, and the engines were all converted by Mz: 
Sturrock into ordinary with the 
driving axle under the boiler, after which alteration 
they ran for many years. 

In 1851-2 eight engines were built for the Midland 


single engines, 


Great Western Railway of Ireland, most of which 
were of the 2-4—0 type, with 5ft. Jin. wheels and 
l5in. by 20in. eylinders. To accommodate thi 


sporting proclivities of the Irish people, the majority 
of them were named after Derby winners and other 
well-known racehorses, such as Harkaway, Voltigeur, 








FIG. 5- BROAD GAUGE 


the gear almost identical with that of the 
subsequent Hartnell expansion gear, so well known 
in connection with stationary engines, except, of 
course, that the Longridge gear was controlled by 
the engine-driver and not by a governor. The arrange- 
ment of the gear was such that it was most suitable 
for engines with outside cylinders, having the steam 
chests inside the frames, owing to the space taken 
up by the two valves. It was probably tried, but 
the writer has no knowledge of the engines to which it 
was applied mae 

The second portion of the patent included a feed- 
water heater in the smoke-box. A nest of thirty small 
tubes was arranged horizontally across the smoke- 


of was 





had taken them over and fitted them with new chun- 
neys, cabs, and 18in. cylinders. One or two of them 
continued in service until within a year or two of the 
abolition of the broad gauge in 1892. They were 
followed in 1851 by two small single driver tank 
engines for the same railway, with 5ft. 6in. driving 
wheels and 12}in. by 18in. cylinders, which were 
exactly similar to the smal] tank engines built by 
Rothwell and Co. illustrated in Tae Enorneur for 
June llth, 1920. *° 

Four large 4-4-0 broad-gauge saddle tank engines 
were built in 1851 for the South Devon Railway. 
They had 5ft. 9in. coupled wheels and 17in. by 24in. 
cylinders, and were of Sir Daniel Gooch’s broad- 





ENGINE FOR THE BRISTOL AND EXETER RAILWAY 


Birdcatcher, &c. The last-named engine differed 
from the others in having single driving wheels. 

The last main line engines constructed at Bedling 
ton were three single driver tank engines for the 
Eastern Counties Railway to the designs of Mr. 
John V. Gooch, with 6ft. 6in. driving wheels and 
12in. by 22in. cylinders. They had inclined outside 
cylinders and outside frames for the leading and 
trailing wheels, after Mr. Alexander Allan’s well 
known type. The last two of these engines appeared 
in October, 1852. 

There remains a curious four-wheeled tank engine 
built for the 7ft. gauge, which was one of the last 
engines built by the firm. It came out in 1852 and 
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bere Messrs. Longridge’s No. 309. It was constructed 
for the Holyhead Breakwater Railway, and a deserip- 
tion and illustration of it appeared in THe KNGINEER 
ot December 16th, 1910, when it. was stated to be 
still at work on a short length of line of 7ft. gauge 
between the breakwater and Holyhead Silica Works. 
lt had 3ft. Zin, wheels and L2in. by Lsin. cylinders. 

Although Bedlington Ironworks apparently had 
been well occupied with orders during the six years 
prior to 1352, the end was approaching. Lack 0! 
suitable and convenient means of transport appears 
to have been one of the main causes of the decline, 
for to convey heavy machinery by road for more 
than 12 miles to Newcastle was very expensive. 
This fact is mentioned im “The History of Nerth- 
umberiand,’’ published in 1909 by the Northumber- 
land County History Committee. The Newcastle 
Journ of September 24th, 1853, announced that the 
works were to be sold by auction on October 3rd and 
following days, and a list of the plant was given. 
Che works were assigned to a Mr. James Spence, and 
continued in operation as before until 1855. 

During the Crimean War Mr. Longridge carried 
out the first experiment§ on strengthening brass 
cylinders with wire, and the first experimental 
wire-coiled gun was made by him at Bedlington in 
1855. The last locometive, of which no particulars 
are known, was made there during the same year. 








Letters to the Editor. 
We do not hold ow 
( t hold ao 


\ NEW TYPE OF LEATHER BELT. 


! have read with considerable interest your description 
\dhex ” belting, which appeared in Tnx Encrverr of 
10th last; but I cannot bring myself to agree with 
of the claims put forward therefor. 

In the first place, take exception to the claim made on behalf 
of the depressions combined with the blind holes in the rivets 
“ suckers,”’ and augrmenting adherence. Surely this 
Would not the action ot the belt passing over the 
»m press the air in the depressions and blind holes ? 


Sin, 
of the 
December 


SoTiie 


acting as 
cannot be so. 
pulley tend to « 
Then, if s0, how can there be suction ? 

Secondly, it has conclusively been demonstrated by such 
authorities as Robert Thurston, Kent and the late Dr. Boyd 
Carpenter that, given a soft and pliable belt, possessing a high 
coefficient, the imprisonment of air between a running pulley 
and the face of the belt is a physical impossibility. Hence, as 
a corollary, grip would be perfect, and any action that tended 
to squeeze out air between the contacting surfaces must neces- 
sarily be detrimental to maxima adherence. 

Concerning the tests of the ** Adhex " belting conducted at the 
National Physical Laboratory, | may say that just recently | 
been commissioned to make a series of static tests upon 
new—and the same belting 


have 
ordinary 3in. singie leather belting— 
treated with a well-known proprietary dressing, and with your 
kind permission I should like to be permitted to record one or 
two results obtained, as they afford an opportune and not 
uninteresting comparison 
Che apparatus employed took the form of a pair of A standards 
upon which was supported a short length of shafting, to which 
were secured two cast iron, smooth-faced pulleys, 18in. diameter 
by din. wide, neither they nor the shafting being free to revolve. 
Short lengths of 3in. leather belting to be tested were hung 
over the pulleys, to the two ends of each being attached weight - 
carrying pans. The method of testing the two samples of belting 
was as follows :—Equal weights were placed in the scale pans to 
represent initial tension, then further weights were added to one 
end only of the belt until slip occurred. The amount of added 
weight was then noted and the usual formula for ascertaining 
the coefficient applied. 
rhe results of the latest series of tests only may be recorded. 
rhe weight of each seale pan, hooks and attachments was 
'O lb. In this test no weights et all were put in the scale pans ; 
thus the tensions of the belt were represented by T 1 = 1v Ib., 
rs: 10 lb. Dealing first with a length of new 3in. single 
leather belting—untreated—weights were gradually added to 
one end of it until a total of 28 Ib. was reached, at which point 
the belt slowly slipped around the pulley and the seale pan came 
» the floor. 
lest No. 2 dealt with the treated length of belting. Here 
‘gain Lo weig' its were placed on the scale pans, the values of T 1 
and ‘T 2 being as before. In this case no less than 185 1b. was 
added to one end of the belt before slip occurred. 
rherefore assuming the values in the second test to be T 1 
195 lb. and T 2 = 10]b., and applying the same formula as 
used by the National Physieal Laboratory, we can draw the 


following comparison :— 


*‘ Adhex” Compound Belt (Best Results). 
T 2. Max. load per inch. Coefficient. 
Ib. Ib. 


5.2... .. @8 


1.02 


Treated Single Belt. 
r2 Max. 
Ib 


load per inch Coeflicient. 
Ib 
65 1. 167 


From this it would appear that equally as good, if not a shade 


results can be obtained by the employ ment of an ordinary 
ther belt, 


ndition 


botter 
gle lea 
ancl | 

th a good belt food 
8th. 


providing always that it is maintained in a 
vhich can be done only bw treating it 


Frank R. 
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PARSONS. 
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MIDLAND COMPOUND ENGINE. 

Sin,—The interesting article published, pages 88-9, on the 
of an old compound engine contains useful notes on the 
er pressures which permit one to estimate the piston loads 
respect to the balancing of such three-cylinder locomotives. 
near Curnwhitton—the boiler pressure wes 
Allowing 200 Ib. as the 


orking 


\t one point 


210 lb. and the receiver pressure 55 lb. 





initial high-pressure cylinder pressure, the load on the small 
piston would be— deducting 55 1b, as the high-pressure back 
pressure, as the receiver pressure, and as the low-pressure initial 
pressure—about 8660 Ib., or a little under 4 tons, as against 
3628 Ib., or about 1} tons on each low-pressure piston. The 
difference in the initial loads is over 5000 Ib. The exact cut-off 
is not stated, but it is given as the sixth noteh of the twelve 
divisions on the forward-gear reversing scale, probably about 
42 per cent. of cut-off, 

Later, past Hellefield, the receiver pressure is given as high as 
75 lb,, or equivalent to just over 2 tens initial load on each low- 
pressure piston, as against about 8000 Ib, on the one small piston 
—not quite 4 tons, The inequality of the piston loads, to such a 
remarkable degree, is inevitable in engines with one high and 
two low-pressure cylinders, because the residue of pressure and 
volume from the one small cylinder has to be distributed to 
two cylinders of nearly the same size as the high-pressure and 
acting on different cranks. 

This arrangement of cylinders has always proved very unsatis- 
factory, and, although introduced many times on the Continent, 
has always been abandoned later in favour of four cylinders or of 
two cylinders. Of this same Midland Railway type an engine 
was designed by Mr. E. Sauvage at the La-Chapelle Works, 
Paris, for the Chemin de Fer du Nord and exhibited at Paris in 
1889, but it was never repeated. Elsewhere the same failure 
has occurred. 

» In the design of modern compound engines 
ally, are being re-introduced Gm a large scale since the war— 
the object always aimed at is to obtain one-half the total power 
of the engine in the low-pressure cylinder by means of the 
minimum possible steam pressure, and this is usually about one- 
fourth of the initial pressure in the high-pressure cylinder, with 
the result that a steam pressure of 160 Ib. —initial-in the high- 
pressure cylinder indicates 40lb. back pressure, receiver 


which, incident- 





pressure, and 40 ib. low-p 

Tn 0 twhscy tinder engine of 1800 horee-power, 900 horse-power 
is in each. cylinder with @ ratio of volumes 
L.P. + H.P. = 2.8, sinee the area of the diagram in the low- 
pressure cylinder is—per cent. of net Pv admitted—usually 
rather greater than the area per cent. of net P » admitted to the 


high-pressure cylinder, and the balancing of the engine, having 
itseranks at 90 deg., is so much better than the balancing in a 

xpansion engine of the same type, in so far that the cut-off 
is one-third longer than in the latter; that is, as 10 = 13, 
15 = 20, 30 = 40, 40 = 53 per cent., &. &e. One-third more 
steam volume is admitted to one high-pressure cylinder than is 
admitted to each one of the two cylinders of a simple engine 
and every one of the four cylinders mentioned indicates the same 
horse-power as the others while, as the compound supplies only 
half the number of cylinders, it consumes one-third less steam 
per horse-power total indicated—per actual records. 

This summarises the most recent practice followed in view of 
the present high cost of coal on the Continent ; but this economic 
result cannot be obtained in engines that by faulty design are 
obliged to work with a cut-off much exceeding one-third the 
normal cut-ofis for the best “ simple” engines, or where the 
back pressure is excessively high—above one-fourth or one- 
third the high-pressure initial pressure—or where, on the con- 
trary, it is carried so low-——by means of long low-pressure cut-offs 
—that the low-pressure cylinders develop very little power, ¢.g., 
French da Bousquet system or Italian double reversing gear 
system. 

The three-cylinder type, economically or mechanically, 
proved refractory to double expansion ; it is possible, indeed, 
that it survives, as in the case of the Midland Railway ; but it 
compete with modern two-cylinder and 
the latter for horse powers of up to 
say, 


has 


eannot, and dees not, 
four-cylinder compounds 
3000. A locomotive which cannot start express trams of, 
600 tons without being obliged to use boiler steam in all cylinders 
is bound to be uneconomical as a compound engine, and unlikely 
to save 33 per cent. All credit to the Midland 
engineers for doing so well with an ungrateful type of cylinder 
EXPERT. 


ot coal per year. 


arrangement. 
January 17th 


AND ASSOCIATE MEMBERS 


COUNCIL. 


‘ALS 

OF 
After the meeting at the Institution of Mechanical Engi- 
neers on Friday, October 22nd, 1920, | wrote a letter, which you 
published on page 422 of your issue of October 29th, 1920. As 
this matter must shortly come up again for further discussion, 
I should like to make some additional remarks upon the subject. 
The view expressed by certain speakers was that some associate 
members should become members of the Council, Special repre- 
sentation on a governing body may be desired by a group: for 
reasons connected with sex, age, ponsibility, P 
locality, &c., but none seems especially applicable in this case. 
Some of the universities are directly represented in Parliament, 
and such representatives are elected by those bodies ; but this 
can scarcely be considered a In anoth 
technical 


THE “ MECHANIC 


Sir,— 








parallel 

institution certain asséciate members have seats on the 
Council, but they are not elected by the votes of the whole body 
of the corporate members. It is true that the names of three 
associate members are printed upon the ballot papers, but it is 
“ Hobson’s choice ” for the voter, as he must vote for all, and is 
only free to eliminate two or three names from the list of full- 
member candidates. It is clear, therefore, that the choice of the 
associate members for the Council really devolves upon a small 
OO + ins aceden atameiny pemeaer ee 
with the req ” which are duly honoured by the 
Council. 

Before such a practice is ted by the Institution of 
Mechanica! Engineers, I hope that s some means may be devised 
for informing the general body of bers of all cl what are 
the grievances of the class of associate members which they con- 
removed by the addition of certain associate 
members to the Council. If the real object of the partisans of 
the proposal is to infuse new blood into the then I 
suggest that it can be attained more easily by a by-law providing 
that no member shall remain on the Council for more than three 
at least a year before again becoming 

E. RK. Dorsy, M.I. Mech. E. 


satan 0 











sider can only be 


Council, 


consecutive years, with 
eligible for election 


January 17th 


AERONAUTICS IN 1920 
Srn,—I read with interest your article, “‘ Aeronautics in 1920,” 
V. Hammond that you stated the case very 
fairly for the aeroplane. I, however, éntirely disagree with Mr. 
Hammond's statement that flying will always be unpopular 
with the bulk of humanity because of the nausea that overcomes 
the bulk of humanity when they look down from a height to 


obje« te below. 


and agree with Mr. E. 





I suffer badly from this myself, and thoroughly disliked the 
view, from the top of the Eiffel Tower, of its base; yet I have 
flown for many hours, when in the R.F.C. and R.A-F., and have 
never yet experienced this feeling in an aeroplane, and although 
I know intimately many pilots and observers, have never met 
one that meritioned it ; in fact, others I have spoken to have 
agreed with my point of view, viz., thab there is a complete 
absence of this feeling when in a plane. Why it is absent I do 
not know. There is certainly a feeling of giddiness if you get in 
a “spin.” Perhaps Mr. Hammond was in a “ spin” when he 
looked down. In any case, I think he is wrong, and it seems a 
pity to crab a coming thing by creating wrong impressions, 
hence this letter Cc. E. Stewart, 

4 Captain, R.F. (T), late RA.F. 
(Weymouth, January 17th. 

(The effeet that looking down from a great height has on many 
people is a curious phenomenon connected in some way, we pre - 
sume, with the optic-nervous system. An amateur balloonist 
has told us that in a free balloon he never experienced dizziness 
or nausea, but on one occasion when he ascended in a captive 
balloon he suffered in that way. He attributed the feeling to 
the sight of the rope stretching away to the earth. It would be 
interesting to know if the officers of observation balloons during 
the war experienced the saine sensation.—-Ep. Tur E.]| 


AN ENGINEERS’ CLUB FOR LONDON. 


Sir,—It is extremely encouraging to see the efforts that are 
now being made by Mr. Hill and his colleagues to form an Engi- 
neers’ Club in London, linked up with other proposed Engineers 
Clubs in provincial cities, including, naturally, the pioneer of 
them all at Manchester, 

Considering the fact that our city is justly acclaimed as the 
centre of the majority of the world’s activities and that civilisa- 
tion in its material expression is mainly the work of engineers, 
there should be no special pleading required to obtain a generous 
moral, intellectual, and material support for thie enterprise. 

It is therefore hoped that engineers will get into touch with 
Mr. Hill's provisional committee at the earliest possible nioment 
to ensure that the scheme may be launched with the least possible 
delay, and that in the near future engineers may have the finest 
club in this country, available for recreation, social! intercourse, 
professional discussion, together with feeding and sleeping 
facilities on a level with those found at a first-rate hotel. 

This scheme should interest not merely the 3000 engineers in 
the city who are called for, but at least 30,000. and perhaps many 

Raymonp J. Mrrene.i, 
A.M.1.E.E., A.M.I, Min, E., M.S.E., & 


January 17th. 


more. 


London, « 


DROP FORGINGS. 


Sre,.—Your issue of the 14th imst. contains an interesting 
extract of some remarks recently made by Mr. D. M. Morrison, 
of Richardsons, Westgarth, Limited, in respect to waste of time 
in British workshops. 

He compares the output of the American drop forger of 
700 multi-throw cranks per nine-hour shift with our own meagre 
output of 100 of the same article in similar tire, He also states 
that the equipment is practically identical in the two cases, 

I can, from recent experience in America, fully endorse Mr. 
Morrison’s statement in respect to the output, though I think 
the figure he gives for the English shops is even on tho high side. 
In due deference, however, to the British drop forger, both 
master and man, I cannot agree that the plants are nearly 
First, the American drop hammer as used for crank 
t.€., 


identical. 
shaft stamping is almost always of the steam hammer type, 
the tup is steam-propelled on its downward stroke and does not 
rely solely on the force of gravity, as is the case with most of the 
British drop stamps. Secondly, the of the 
American steam stamp would appear to be barely half that of 
the English, and consequently very many more blows per 
minute can be struck. Thirdly, their heating facilities are, | 
think, generally speaking, in advance of our own. Lastly, but 
not the least important point, is the design of the crank shaft 
American motor car designers usually call for crank shafts which 
are designed to facilitate production in the drop forge. J think 
it will be gencrally agreed that Lritish stampers are not always 
so fortunate-in this respect. Fy ale We 
Sheffield, Janvary 18th. 


working stroke 


“ FRIENDLY COMPETITION.” 

Srr,—In your issue of December 17th last you very kindly 
devoted considerable space to a review of my book, © Deeds of 
a Great Railway,” and although admittedly it was primarily 
my endeavour as well as my privilege to sing the praises of the 
London and North-Western Railway, I was particularly giad that 
you noticed my desire to do justice to our other great railways, 
which, as you rightly observe, also “ played their momentous 
part ” in the war; you even attribute to me the © fault” of 
being so * modest ” as to “ thrust Crewe and the gre at railway 
which it serves a little too far into the background. 

If, on the other hand, I omitted to apportion credit where it 
was strictly due, the neglect came about through a certain diffi- 
culty which I experienced in ascertaining the history of variou~ 
devices which were already in use prior to my return to civilian 
life in 1917. 

I learn, for instance, that certain ideas, which were embodied 
in tools designed for the repair of cartridge cases and the manu 
facture of copper bands, and which I inferred were conceived at 
Crewe, were in effect devised at Derby. 

Further, Sir Henry Fowler claims—and justifiably 
of the control system applied to the armoured trains which were 
built at Crewe. In these respects, therefore, I should like to 
express my regret to Sir Henry Fowler for seemingly robbing 
him of the credit to which he is undoubtedly entitled. 

It is, however, an ill wind that blows nobody any good ; 
happily, perhaps, Sir Henry Fowler's contention may be taken 
as indicative of the fact that the “ blighting effects of State con- 
trol” have not as yet intruded themselves to the of 
stifling all sense of friendly and beneficial inter-railway company 
rivalry and competition. G. R. 8. Daxnrocu. 

London, January 18th. 
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and 
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An Argentine company with @ capital of 50,000,000 
pesos, is being formed in Buenos Aires with the object of 
establishing shipbuilding yards at the port of Carmen 
de Pategones and there constructing vessels for trace with 
Europe. It is stated that a local German firm will provide 
@ part of the capital. 
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Railway Matters. 


fue Furness Railway Company has now received deli 
very of the five locomotives ordered in March, 1919, from 
Kitson and Co., Limited, of Leeds. 


Tux Malines, the third new geared turbine steamer for 
the Great Kastern Railway Company's Harwich-Antwerp 
service was launched at Armstrong, Whitworth and Co.'s 
vard on the 7th instant. 


Ar a meeting of the directors of the South Indian Rail 
way on December 20th Mr. A. Muirhead, the company’s 
late agent in India, was appointed managing director, in 
succession to the late Mr. Neville Priestley. 


ne plans and specifications for the new bridge for the 
Pekin and Hankow Railway to be built across the Yellow 
River have now been received in London. Firmawishing to 
icnder for the bridge may consult the plans and i 
tions any afternoon, except»Seatu 
at 49, Portland-place, between two and ‘o'clock. 


lure excessive cost of working over unballasted lines, 
particularly those on the broad pi is commented upon 
in his annual report by the Railway Commissioner of 
South Australia. The expenses due to this cause were 
oe 2 during the year, and there is no doubt 
that these t lines are a most serious handicap to 
economical working. 

Novempger 26TH was the tenth anni of the 
opening of the Pennsylvania terminus in New York City. 
lun 1911, the first complete year, there were 9,861,427 
passengers, and in 1919 there were 30,343,205. Two- 
thirds of the passengers come from Long Island, anid they 
show an inerease in numbers of 214.2 per cent. in the 
eight years. In 1910 the Pennsylvania ferries from 
Jersey City carried 9,372,028 rail passengers, but in 1919 
only 169,772. 

Unper the Railway and Canal Traffic Act, 1888, there 


are two appointed and three ex officio Railway Com. | 


missioners-—the latter being: one for Fngland, for 
Scotland, and one for The Ac 


the appointed members is to be experienced in railway 


Ireland says that one of 


business. This is now Mr. E. Tindal Atkinson, K.C Phe 
other appointed member was Lord ‘Terrington, bette: 
known as Sir James Woodhouse, who has now resigned. 


and Sir Lewis Coward, K.C., has been to 


succeed him, 


appointed 


l'une November figures of receipts and expenditure were 
issued on the 6th instant. They showed the passenger 
receipts to be £7,759,211, the goods receipts £12,204,124, 
and the gross receipts £20,179,201. The expenditure was 
£21,177,007, so that there was a loss of £997,806 on the 
railways proper, which was increased by a loss of £68,354 
on other businesses to £1,066,160. In October this total 


loss was £568,906. The adverse balance for both montlis | 


is aseribed to the miners’ strike. Expenditure was 
£212,000 less in November than in October. 

Durame last year there was only one accident to a 
passenger train in which 
however, was nota record, as in 1901 and 1908 no passengers 
were killed. In 1909 and 1917 there also was only one fatal 
passenger train accident ; in 1914 and 1918 there were two, 
and in 1902, 1904, 1911, 1916, and 1918 there were three. 
Up to the end of the year nineteen on accidents 
during 1920 had been issued and they brought the record 
up to the middle of October. Eleven of the nineteen 
reports related to collisions, three to derailments, and five 
to buffer-step collisions. 

A new break of gauge device, invented by Mr. J. H. 
Matthews, whose name was before the public some 


years ago in connection with the Matthews repeating rifle, 
nas been examined by some of the Australian Government's 


engineers, and they advise that a trial of the device be 
given either in Victoria or New South Wales at an earl 

date. For the test three or four wagons will be fitted with 
the gear, and they will be run over the Victorian and New 
South Wales Railways for any length of time the Federal 


Government's experts may consider necessary to demon- | 


trate the practicability of the invention. 


A DECISION of great importance to railway labour in 
the United States was given on the 11th ultimo by the 
Railroad Labour Board. Each of the railway brotherhoods 
had a dispute with one or more of eleven inter-urban rail- 
way companies, and the Board was requested to adjudicate 
thereon. The companies urged that the Board had no 
power, as the Transportation Act applied to any railway 
company “except a street, inter-urban or suburban 
electric railway not operating as a part of a general steam 
railroad system of transportation.” Arguments were 
advanced by the petitioners that these railways had 
features which made them part of a general steam railway, 
but the decision of the Board was that it had no juris- 
diction over any of them. 


AccORDING to the Journde Industrielle, a French group 
has approached the Rumanian Government through a 
banking firm for the purpose of obtaining concessions for 
the working of the Rumanian railways. first question 
discussed was the concession of the workshops. It is 
understood, however, that certain members of the 
Kumanian Government are not opposed to handing over 
the exploitation of the whole of the railways. The journal 


understands that Etablissements Schneider will not | 


directly join the group, but that an important connestion 
of that firm will take part in the matter. The French 
group is at present negotiating with an American syndicate 
regarding the supply of rolling stock. 

le evidence given on the 12th, 13th and 14th instant 
by Sir Alexander Kaye Butterworth to Lord Colwyn’s 
Committee on Railway Agreements, én circumstances 
related in this column on the 14th instant, was directed 
mainly to his personal knowledge of the history of the 
agreement made in the early od of oad war ~_— subse- 
quent agreements interpreting and amplifying that agree- 
ment, ied to the deletions beereen the Railway Executive 
Committee, the Accountants’ Committee and the Govern- 
ment Accountants throughout the war and up to the 
inauguration of the Ministry of Transport. Sir Aléxander | 
Butterworth’s examination will be continued at the next 
sitting of the Committee, on the 26th inst. 


! 


and Sundays, 


rs lost their lives. This, | 


Notes and Memoranda. 


the northern and castern 
Transvaal are, according to the South African Mining and 
Engineering Journal, the most extensive and richest in the 


Tue corundum deposits of 


world. 


THE mica depostts of the Lomagundi district of South 
Africa are said to cover an area of over 40 square miles. 
The yield is within 64 miles of railhead and is 4000 feet 
above sea-level. 


Tue mechanical efficiency of pneumatic reck drills is 
greatest, according to Mr. H. W. Seamon, of Jerome, 
Arizona, at a pressure of 90 lb. per square inch, while the 
thermal! efficiency is a maximum at 95 Ib. 


A WIRELESS telephone set operated with current from the 
batteries of a motor-car and transmitting and receiving 


| with an aerial wire stretched from the top of the wind 


of some American motor-ears. 

is reported from i that the North Electro- 

isk Aktieselskab, the of which are at Tysse, 
has been experimenting with @ special ferro-chrome alloy, 
produced electrically, which will not rast and which is not 
affected most acids. The process of production is said 
ta be so cheap that the new steel will not cost more than 
other kinds. The company, it is said, contemplates the 
establishment of works specially for the production of this 
steel. 


Swepen prides itself on having 
service in the world. Figures for 1918 show that Sweden 
had 39 telephones per 1000 of the ion, whereas 
Great Britain had only 16, Germany 19, and France 7. In 
Stockholm the number of telephones per 1000 Was 
228. A subscriber was charged 29s. for entrance and 
| from £6 to £12 for installation. The annual subscription 
in big towns for local calls and for free trunk calls over 
a wide area was £7 5s. 

THE amount of power which could be derived from 
Niagara Falls, without marring their scenic effect, might 
be greatly increased, it has been suggested, by diverting 
of the flow over the Fall towards its 
extremities \t present some 80 per cent. of the water 
falls over at 
cannot be seen 





some Horseshoe 


the centre, behind a veil of mist, and thus 


If some of that water were diverted to the 


sides,..more could be abstracted for power purposes, 
without spoiling the view 
A process for reducing tungstic acid into tungsten 


powder and molybdenum sulphide into metallic molyb 
denum has been worked out by a Norwegian firm. It claims 
that the final products, which are in the form of small 
tablets, are of the most superior quality, being completely 
free from sulphur, carbon, or oxygen. It also says that the 
price for converting the ores into metal is lower than by 
any other method known by it. It is at present projecting 
a plant for the reduction of tungstic acid in Norway. 


THE cooling of circulating water in canals is dealt with 
at. some length in an article in the English Electric Journal. 
The most striking statement made by the author is that 
the distarice between the water discharge and intake may 
be relatively small, but the heat will leave the circuit 
followed by the water and flow for a considerable distance 


‘the canal, thus increasing the cooling zone more or 
In the case reviewed the heat actually 


Howe : 77 : 
a quarter of a mi t 


| Ons and fats, both animal and vegetable, particularly 
| bone oil, woolgrease, olive oil, rape-seed oil, whale oil, and 
tallow attack concrete, ing to an article in L’Jndus- 
| trie Chemique, translated by Phe Chemical Trade J ournol. 
| However, if the concrete is not subject to attack until 
@ month or two after its preparation, it will have had time 
to harden sufficiently to withstand such attacks, and will 
only be slightly affected. Mineral oils derived from the 
| distillation of coal are without any injurious action, that 
is if no acids are liberated. 

Tue fuel economy of motor cars, which can be effected 
by adjustments of the carburetter, has recently been 
demonstrated by the Royal Automobile Club. Tests 
made at Brooklands on six different makes of car showed 
that by merely changing to smaller carburetter jets an 
é 22 per cent. was obtained. 

2 miles per 


average increase of mileage of 
The average loss in maximum speed was only 
hour, and the average extra time taken to climb the test 
hill was only 1*/, secs. It is proposed to organise a com- 
petition on lines similar to those of the tests, for which 
some prizes are being offered by the Motor Owner. 


MANY attempts have been made to use the waste heat 
of a motor car engine for warming the body of the ear, 
but nearly all the devices hitherto tried for this purpose 
have had serious drawbacks. A new arrangement recently 
introduced, however, is claimed to be perfectly satis- 
factory. 
through a combined silencer and air heater, and then 
through a nest of tubes in the ear body. When the load 
on the engine is heavy and more exhaust gas is being 
passed, the ejector draws in more air and so keeps the tem- 

/ ture from rising above a limit, which is determined 
y the design of the apparatus. 

An electric photometer, recently described by Mr. 
A. H. Compton in the transactions of the Illuminating 
Engineering Society, contains a device which is known as 
a ‘“ photo-electric cell.” This piece of apparatus contains 
an electrode, which when subjected to illumination emits 


| a stream of electrons, and thereby enables a current to pass 
| across the space between it and another electrode, mounted 


inside the same containing vessel. An ordinary type of 
three-electrode valve is used to magnify the feeble currents 
which can pass through such a photo-electric cell. When 
light falls on the sensitive surface of the cell a galvano- 
meter causes a reading which is dependent upon the 
illumination of the cell, and in this manner comparisons 
can be made between the lamp under test and a standard 
comparison lamp. Photo-electric cells are more sensitive 
to blue and ultra-violet light than to red light, but this 
inequality, it is claimed, can be allowed for by means of 
suitable colour screens permanently interposed between 
the sensitive cell and the source of hight, 


sereen to the radiator cap, se said to be the latest feature | 


the finest telephone | 


The exhaust operates an ejector which draws air | 
| been given by one company of application for a charter 


























































































Miscellanea, 


rue manufacture of Portland cement, on a large scale, 
is being considered in Brazil. It is proposed to use water 
falls for power and charcoal as fuel 


\ BORING licence has been granted by the Ministry ot 
Munitions to Mr. Reginald Nottingham, to 
search and bore for petroleum at Weston, Leicestershire 
The licence is to continue in force for two years from 
October 9th, 1920, with the possibility of a further renewal 
for two years. It is provided that boring must commence 
within six months, and payments by way of royulties, 
commission, profit, or otherwise for the pertoleum obtained 
are specifically forbidden. 

Tue Council of the Institution of Naval Architec(. 
has awarded the Gold Medal for 1920 to Engineer-Com 
mander H. B. Tostevin, p.s.0., 8.»., for his paper “* Experi 
ence and Practice in Mechanical Reduction Gears in 
| Warships,” and the Premium to Mr. C. Frodsham Holt, 
M.Eng., for his x “The Efficiency of Propulsion of 
Fuil-sized Ships." Both Medal and award will be present! 
on March 16th at the opening of the annual meeting, whic! 
will this year be held at the Royal United Service Institu 
tion, Whitehall. 

Azovut two-thirds of the industrial establishments in 
the devastated area of Northern France are said to have 
been reopened. Progress is particularly noticeable in th« 

Deparasaee du Nord, chiefly along the strip beside the 
| Belgian frontier, from Dunkirk as far as Lille. Recovery 
is less evident in the iron and steel area around Valen- 
ciennes, where the work of destruction had been more 
thorough. Some of the small enginnering works, however, 
have resumed work to the extent of about 30 per cent 
| Eight engineering works have fully re-started, as well as 
| about a dozen small iron and steel plants. 


Gilbey, of 


Tue first stone of what will be the most powerful wireless 
station in the was laid at Sainte Assise, between 
Cesson and Mélun, on Monday, January 10th. The power 
of the new station will be double that of the station at 
Croix d’Hins, which was given to France a few weeks a; 
the Americans. The network of communication pro 
vided by the Eiffel Tower, Nantes, Douai, Lyons, Croix 
d’ Hins, and St. Assise will solve the problem of telegraphic 
France From 
communication with 


: 


by 


and ioreign countries. 
Sainte will established 


America, India, Japan, China, South Africa, and Oceania. 


relations between 


Assise be 


Art the annual meeting of the Canadian Deep Waterways 
and Power Association, held a few days ago in Toronto, 
a resolution was adopted asking the Ontario Government 
to grant substantial aid to that organisation in carrying on 
its operations, and the Federal Government was urged to 
speed up the construction of the Welland Ship Canal and all 
public works in Canada, especially in view of the unem- 
ployment now prevailing. The deepening of the St. 
Lawrence down to Montreal was urged, Mr. W. M. German 
stating that until the St. Lawrence was deepened the 
expenditure of 70 million dollars on the Welland Canal 
would be absolutely wasted. 


Tuart a rush for oil leases in the Brazeau Forest reserve, 
west of Edmonton, Alberta, is being experienced is 
| indicated by the payment of nearly 25,000 dollars in fees 
to the Aines Branch of the Edmonton office within the first 
| two weeks of December. Land Office officials estimate 
| that nearly 95,000 acres have been filed upon, half of 
| which, under the new regulation, is reserved to the right 
of the Crown. Chief armong the interests which have file 
on this are the “ree Oil Company and the 
| Oliphant Manson Collieries. 1t is stated that the Imperial! 
Oil Company will set aside 2,000,009 dollars for develo) 
| ment in the Alberta Oilfields this year, and that, if results 
| warrant, the appropriation will be materially increased 
|. Tre Electricity Commissioners give notice that they wl! 
hold a local inquiry at the Assembly Rooms, Town Hall. 
Liandudno, on Tuesday, February 15th, 1921, at 10.30 
a.m., and ou days following, to consider (a) a scheme 
which has been submitted by the North Wales Power an«i 
Traction Company, Limited, for effecting an improve 
ment of the existing organisation for the supply 
of electrictiy in the district ; and (6) a scheme which has 
been submitted by the Corporation of Chester for effecting 
an improvement of the existing organisation for the supply 
of electricity in the district and for the formation of a 
Joint Electricity Authority. Copies of the respective 
schemes may be obtained from the North Wales Power 
and Traction Company, Limited, Clark-street, Dolgarrog, 
North Wales, and from Mr. J. H. Dickson, Town Hall, 
Chester. 

Ir is stated that the Canadian Government proposes to 
send mining experts to Fort Norman, on the Mackenzie 
River, next season to investigate the oil finds. Several 
analyses have been made of recent samples and showed good 
results. The chief difficulties which confront the develop 
ment of this area are lack of transportation and the brevity 
of the summer season. It is stated that notice has already 


to build a pipe line from the oilfields to the Alaskan 
boundary, while a railway from the present railhead at 
Peace River to Fort Vermilion, thence to Hay River, down 
to Great Slave Lake, to Fort Providence at the head of the 
Mackenzie, ‘is also mooted. In fact, many proposals are 
being made for development, and with a View to meeting 
the expected rush for claims the Government has adopted 
special regulations. ‘ 

Tuer development of schemes for electrical power in the 
chief centres of the Punjab has lately made considerable 
progress. Lahore and Amritsar are already provided with 
electricity, and arrangements are in train for installing 
electricity at Rawalpindi, Multan and Lyallpur. Nego 
tiations are also proceeding with regard to Jullundur, 
Sialkot and Gujranwala, and a scheme is under considers - 
tion for increasing largely the existing supply at Simla 
In addition to the above, a large scheme, estimated to cost 
about one crore of rupees, has been initiated by thre« 
Indian: gentlemen under the title of Punjab Hydr 
Electric and Industries Association, with its headquarters 
at Delhi. It is proposed by this association to develop 
electrical power on four canal falls and to join them 
together electrically so that power may be always avail- 
able when any 
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TRESTLE VIADUCTS ON THE GREAT WESTERN RAILWAY 








( For description see page 64) 
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AGENTS ABROAD FOR THE SALE OF 


Che Engineer. 


BUENOS ATRES.—Mircuetr.’s Book Store, 576, Cangallo. 
CHINA. — AND Watss, Limirep, Shanghai and Hong- 


ng. 
“r AIRO Express 
Cairo. 
FRANCE.—Bovyveavu AND CrEVILLET, Rue de la Banque, Paris. 
CHAPELOT AND CireE., 136, Bld. St. Germain, Paris. 


LGY PT. 


Agency, near Shepheard’s Hotel, 


INDIA.—A, J, Compripex anp Co., Bombay ; THackER AND 
Co., Limrrep, Bombay; Tuacker, SpinK axp Co., 
Caleutta. 

ITALY.—Mac iont AND Srrini, 307, Corso, Rome; FRrareti 
Treves, Corso Umbarto 1, 174, Rome; Fraret 
Bocca, Rowe ; Utaico Horr, Milan. 

JAPAN.—Marvzen Co., Tokyo and Yokohama. 

AFRICA.—Wwa. Dawson anv Sons, Limrrep, 7, Sea-street 
(Box 49), Capetown. 

C. Jura anv Co,., Johannesburg, East London, and 
Grahamstown. 
AUSTRALIA.—Gorpon anp Gorcn, Limrrep ‘Melbourne, 


Brisbane, and Perth, &c. 
AND MULLEN, Melbourne, 
anv Co., Gresham-street, 
Wwa., AND Sons, 


Sydney, 
MELVILLE 
ATKINSON 
CANADA Dawson, 


chambers, Toronto 


Adelaide, 
Limttep, Manning 
GORDON AND Goren, Limirep, 132, Bay-street, Toronto. 
MonTREAL News Co., 386-388, St. James-street, Montreal. 
roronto News Co., 42, Yonge-street, Toronto. 
CEYLON.—WisayartTwa anp Co., Colombo 


JAMAICA EDUCATIONAL Suprriy Co., Kingston. 

NEW ZEALAND —-Gorpon anv Gores, Limrrep, Wellington 
and Christchurch; Urron anp Co., Auckland; J. 
Witson Craic anp Co., Napier. 

STRAITS SETTLEMENTS Ke_ty anp Watsu, Lamrrep, 
Singapore. 

UNITED STATES OF AMERICA.—InrernationaL News 
Co., 83 and 85, Duane-street, New York; Scnscrrr- 
TION News Co., Chicago. 

Agent for Subscriptions—Cuas. H. Daniers, 214, West 


i0th-street, New York City. 





Agents Abroad for Advertisements. 


UNITED STATES OF AMERICA British AND COLONIAL 
‘ness, Inc., 604, Cunard-building, Chicago, and 150, 
Nassau-street, New York. 

FRANCE Pusticire Monviar Express, 118, Avenue des 


Champs-Elysees, Paris. 





SOUTH AMERICAN BRANCH OFFICE OF 


526, Bolsa de Comercio, Buenos Aires. 
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Wages and Sympathy. 





| unemployment, 


|to know are a good many artisans. 


| 
The Engineer. 


| first, 
| classes improved . 


ition; and thirdly, a fear that if wages are brought 
down either by economic pressure or by the pressure 
of employers, revolutionary outbreaks will follow. 








world which is likely to be of interest to engineers. 





WE print on page 63 of this issue an article on 
to the careful 
amongst whom we are glad 

g The author of 
that article—an eminent manufacturing engineer— 
discusses under five he ads the present lack of employ- 
ment. Amongst the causes of the depression he 
includes high wages, and he indicates clearly what all 
employers have recognised for a long time, but 
which few have ventured to say, that until wages fall 
the economic position of this country, which depends 


which we commend 
attention of our readers, 


precarious. Putting to one side for the moment all 
political influences, believe that the hesitancy to 
make this obvious statement rests on three points, 
an honest desire to see the lot of the working 
secondly, the belief that the 
workpeople themselves will never consent to a reduc- 


we 


But the time has come when the problem must be 
faced ; the time has come when we must sacrifice 
some of our sympathies, and when must face 
whatever dangers may really follow from a reduction 


we 


of labour costs, 

Wages are rightly regarded as a return for work 
done. It is necessary to make this definition, because 
a good many people are endeavouring to obscure 
their real nature under such vague names as the 
‘ workmen’s share of industry.” We desire to be as 
clear as possible on these fundamental ideas, and, 
rejecting such intellectual devices for hiding a plain 
fact, shall call wages what they are—the return for 
work done. Now, it is very obvious that if any work 
done is in itself valueless the economic wage for that 
work is zero. The gardener who digs a plot of ground 
is paid wages in the anticipation that the plot so dug 
will bear crops having a direct pecuniary value, and 
it is part of that anticipated yalue that his employer 
pays to him as wages. If, when the plot is dug, the 
employer has no money to buy seeds with which to 
crop it, or if the crops, when grown, cannot be sold, 


the value of the digging is nil; there will be no 
financial return for the labour expended, and, 


economically, there should be no wages. As a matter 
of fact, labour being sold as a commodity, the labourer 
receives wages whether there is or is not profit from 
his labour ; ‘but were he really “ a sharer in industry,” 
he would, in this simple case, receive no return for 
unproductive toil. Let us now remove the problem 
from this simple and obvious agricultural example to 
some great industry, such as engineering. If a gang 
of men were employed on the forging of a crank 
shaft, and if, when their work was complete, the shaft 
could neither be sold nor put to any profitable use, 





| labour would again be zero. It would be quite 
unnecessary to insist upon such an elementary fact 
were it not that it is so hidden under many others 
that workpeople do not see it, and that even more 
intelligent people imagine that the country can afford 
to pay high wages for useless work, or even for no 
work at all. The crank shaft might be valueless 
for several reasons, as bad design, unsuitable material, 
indifferent workmanship, or—the only point we need 
consider now—excessive cost. Though it were the 
finest shaft in the world, if it could find no purchaser 


it would still be valueless and the wages on it should 
be nil; but if a purchaser could be found for it at 


any price, then.some part of that price might be ,ustly 
set apart as the return for the labour done on it. In 
other words, the amount of wages that can be paid 
is directly dependent on the price that can be 
obtained for the product. We cannot, though we had 
all the desire in the world, escape from that economic 
law; we cannot, do what we will, pay high wages if 
the selling value of the product of labour is low. And 
yet that is precisely what labour, unless it agrees to 
a reduction in wages, will expect the country to do. 
The result will be inevitable. Products which would 
have some value, could we sell them at a certain 
price, have no value at all when that price reaches a 
certain point. If a person puts a commodity up to 
auction without reserve he gets something for it; if 
he puts a reserve price on it, and, as a consequence 
it is not sold, he gets nothing at all. That is precisely 
the position to which high wages have forced us. 
There is a stiff reserve price on the products of labour ; 
there are, in consequence, no purchasers, and, as a 
result, no wages. Could we lower the reserve price, 
then we could sell the products, and though the wages 
would not be as high as before, they would be better 
than none at all or unemployment. All this 
elementary that are astonished that it should 
be necessary to say it ; but as long as there are lots 
of very good, very kind-hearted, very sympathetic 
people in the world who are continually distressed by 
the hardships of the working classes and desire that 
they should have more money, it must be said. These 
good people are not making the lot of the working 
classes better. With the best intentions in the world, 
they are making it worse. Hard as are the conditions 
with low wages, they are harder still with no wages. 
They themselves are refusing to buy certain commodi- 
ties because the price is too high. Every time they so 
refuse they deprive someone of wages, for those wages 
must be paid out of the selling value of the goods. 
With the exception of a percentage of persons which 
is approaching insignificance every one of the millions 
in this country, in the world, to-day denying 
himself some familiar thing because the price is too 
great. Unemployment results. Could the price be 
brought down purchasing would follow—as we saw 
at the recent sales—employment would return, and 
labour, less well off perhaps, would yet be better 


18 SO 


we 


18 


than it is with no wages at all. We need not, of 
course, say that labour would not suffer all, or 
nearly all, of its apparent loss, for the purchasing 


value of what was left would be relatively increased. 
The point on which we desire to lay stress is that 
the country cannot continue to pay wages on a scale 
which is above that of the m metary value of the 
goods produced , still less can it pay, for long, “ wages 
for no work at all. 

Let us look, in conclusion, at the other aspect of 
the problem—Labour’s contention that the capitalist 
should be content with less profit. We are not going 
to follow up familiar arguments about enticing the 
investor and the relative smallness of the total 
amount of the incomes—not the capital—of em- 
ployers. There is another view less commonly looked 
upon but of not less importance. With ever rising 
wages costs it has always been the constant endeavour 
of employers to reduce the labour cost per piece by 
increasing the rate of output per hour: To achieve 
that end he introduces new and costly machinery 
and extends his works and his organisation. For 
such enterprises much capital is required, and unless 
manufacturers can make so much that they can put 
something to one side for developments of that order 
their concerns are doomed to extinction. The author 
of the article to which we have referred shows how 
hardly they are hit in that respect by the excessive 
taxation of the day. Yet if work of that kind is not 
carried out, and new and better means of augmenting 
production are not provided, the position of labour 
must grow even worse than it is. Were we at the 
moment so well off and were we so free from the 
foolish restrictions of some labour elements that we 
could at once put down vast factories for the manu- 
facture of a variety of commodities at very low labour 
costs per piece, then not only should we enjoy a boom 
in trade, but ‘Wages might, without difficulty, be 
greater even than they are. That is what we really 








then on economic grounds the wage value of their 


need, and that, unfortunately, is what we are not able 
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to afford. But, it must be observed, that in any 
case the accumulation of machinery and the improve- 
ment of methods cannot maintain wages above the 
economic level. Such machinery as we can employ 
other nations will also use, and the old competition 
will return. Whatever diminution of our aspirations 
it may mean to any section of the community, we 
cannot by any means whatever escape from the 
inevitable fact that if wages, exceed a certain 
level trade ceases. The labourer then has to choose 
between some wages and the worse alternative, no 
wages at all. 


Is Lubrication a Chemical Phenomenon? 


In the report recently presented to the Department 
of Scientific and Industrial Research by the Lubricants 
and Lubrication Inquiry Committee—see THe Ener- 
NEER for December 17th—a description was given 
of a new oil-testing apparatus designed by Mr. R. M. 
Deeley. No detailed results of tests carried out on 
the appliance were, however, published in the report, 
but enough was said by way of general summary to 
attract attention and excite curiosity. Preliminary 
tests, it was remarked, showed that the static 
coefiicient of friction between flat metallic surfaces 
differed not only with different lubricants, but also 
with the same lubricant and different metals. Con- 
sidered as a whole, the report continued, the experi- 
ments seemed to indicate that “oiliness’’ was-a 
surface effect produced by the lubricant upon the 
metallic surface with which it came in contact. 
Through the kindness of Mr. Deeley we are 
enabled to publish elsewhere in this issue a pre- 
liminary report which he submitted to the Inquiry 
Committee in December, 1918. <A study of the 
experimental results recorded in this memorandum 
confirms the deduction we drew from the Com- 
mittee’s summary, namely, that Mr. Deeley would 
have us accept a chemical rather than a physical 
explanation for certain aspects of the phenomenon of 
lubrication. 

The common popular view regarding the action of 
a lubricant is based on the belief that friction is pro- 
duced by the roughness of the contacting surfaces. 
The lubricant, it is supposed, fills up the roughness, 
and in the layer of it between the surfaces provides 
a series of molecular balls that acts after the manner 
of a ball bearing. This theory may be crude and 
readily open to scientific refutation, but so long as 
we do not push it too far it is fairly satisfactory. 
Further, if we associate the conception of the ball 
bearing action of the molecules of the lubricant with 
the property of fluids which we call their viscosity, 
the theory reflects the importance which, in practice, 
is attached to the viscosity of lubricating bodies. 
But this hypothesis is, at best, only tenable when we 
assume that we are dealing with fully lubricated 
bearings ; that is to say, bearings in which the two 
surfaces are definitely floated apart on a film of 
lubricant of material thickness. In such a condition 
the fluid substitutes its own internal friction, or 
viscosity, for that of the one clean metal on the other. 
But between the viscous friction of completely lubri- 
cated surfaces and the dry friction of completely 
unlubricated surfaces there is an intermediate con- 
dition described, perhaps a little unfortunately, as 
the greasy friction of partially lubricated surfaces. 
Crudely speaking, we may say that in partially 
lubricated bearings there is no interposing film of 
fluid between the surfaces, that the surfaces are in 
contact, and that the lubricant is present, at most, 
only to the extent required to fill up the roughness. 
This oily condition may be produced by wetting a 
clean surface with lubricant and then wiping it. 
Lord Rayleigh, it may be remarked, studied the 
greasy state by means of glass plates smeared with 
the fingers after they had touched the hair. It is 
not, we think, a matter for surprise that the laws 
of viscous, greasy and dry friction should be found 
to be radically different. In dry friction the coefficient 
varies with the material of the contacting surfaces 
and their state of preparation. In the case of viscous 
friction the coefficient is hardly affected by the nature 
and condition of the surfaces, but varies primarily 
with the lubricant used. Turning to greasy friction, 
we find that the coefficient, according to Mr. Deeley’s 
experimental results, varies both with the nature 
of the surfaces and with the lubricant used. The 
significance of this statement may be illustrated bya 

pecific example. As a means of reducing friction 
between mild steel and cast iron olive oil and rape oil 
tied for first place out of eleven different oils tested, 
while castor oil and Manchester spindle oil tied for 
fourth place. But when the oils were tested between 
mild steel and gun-metal the order of merit was quite 
different. Rape oil again occupied first place, but 
olive oil fell to the fifth. Castor oil moved up to the 





third position, but Manchester spindle oil fell to the 


ninth. The lubricating value of an oil in a partially 
lubricated bearing, if these results can be accepted, 
does not, therefore, depend solely on the oil, but is 
largely determined by the precise metals of which the 
surfaces in contact are composed. From these obser- 
vations Mr. Deeley has been led to the belief that the 
oil film in partially lubricated bearings is not oil 
per se, but is actually a compound formed by the oil 
with the metal. The compound, he has told us 
personally, is, in his opinion, not a mere mixture or 
interlacing of the molecules, but is a definite union 
attributable to the action of interatomic forces, In 
other words, it completely and exactly fulfils our 
conception of a chemical compound, and in our 
opinion can, in the case of a fatty lubricating oil, be 
conveniently referred to for the purpose of discussion 
as oleate of iron, copper, cupro-tin, &c, In this con- 
nection it is to be noted that common soap is formed 
by the union of fatty acids with sodium or potassium. 
The alkali can, however, be replaced by various other 
metals. Thus “ soaps” formed by the union of fatty 
acids with iron, nickel, cobalt, zinc, magnesium, 
aluminium, copper or mercury are possible, and are 
actually made and used for a wide range of industrial 
purposes. The suggested union of the oily molecules 
with the molecules of the contacting surfaces in a 
partially lubricated bearing is thus not a chemical 
absurdity so long as we confine ourselves to animal 
or vegetable oils. In the case of mineral lubricating 
oils, however, the nature of the suggested compound 
is less readily pictured, although it is possible, by 
means of Mr. Deeley’s theory, to propound an 
explanation of the facts reported by Messrs. Wells 
and Southcombe—in. support of their“ germ ” 
theory—regarding the addition of small quantities 
of free fatty acid to mineral lubricating oils. 

Mr. Deeley’s figures and the theory he has founded 
upon them have in part been confirmed by Mr. W. B. 
Hardy and others, but even so the observations at 
present available are still far from being sufficient 
to permit the pronouncement of a critical judgment 
on the matter. None of the figures in Mr. Deeley’s 
memorandum can, we feel, be accepted without 
reservations, while many are omitted that ought to be 
in our possession if we are to form a sound opinion 
on the meaning of the whole. It may be held by some 
that the questions involved in Mr. Deeley’s work are 
entirely of theoretical interest, and therefore that 
further research on the matter is not justified from 
the practical point of view. We agree with that view 
in so far that we are of the opinion that the practical 
bearing of Mr. Deeley’s research work has yet to be 
shown. He is concerned, it is to be noted, with a 
condition of lubrication which is greatly inferior to 
the best that can be readily attained. It may be 
true, as stated in the report of the Lubricants Inquiry 
Committee, that “‘ at the present time only a com- 
paratively small number of bearings and rubbing 
surfaces are working under conditions of complete 
lubrication, and that an immense majority are working 
either wholly or in part as partially lubricated sur- 
faces.” Still, the fact remains that the partially 
lubricated bearing is hardly more efficient than a dry 
bearing and should be avoided in practice. The 
exact laws governing partial lubrication can, there- 
fore, have little direct practical application. At the 
same time we recognise that if chemical action is at 
the basis of partial lubrication it must also enter 
in some degree into complete lubrication,,and that 
such a revolutionary belief could not be established 
without affecting our whole outlook on all the 
problems of lubrication. For the time being judgment 
must be suspended; not till a great deal of con- 
firmatory work has been carried out can it be accepted 
without reserve. 








Obituary. 


WALTER PITT. 

We briefly announced in our last issue the death 
of Mr. Walter Pitt. late chairman of Stoethert and 
Pitt, Limited, of Bath, which took place at his 
home at Southstoke, near that city, on the 10th inst. 

Mr. Pitt, who was born in 1852, received his early 
education at Bath, where his father, the late Mr. 
Robert Pitt, was in partnership as an engineer with 
the late Mr. J. L. Stothert. He afterwards went 
through the engineering course at the Polytechnic 
at Zurich, in Switzerland, and we may state that, in 
after life, he frequently referred in terms of high 
praise to the excellence of the training he received 
at that institution. 

In 1880 he entered the firm with whch he was to 
be intimately connected for the remainder of his life. 
With the progress of that undertaking his life history 
was so intimately associated that it is difficult to 
discuss the latter without, at the same time, detailing 
the former. The company, as all the world knows, 


| 
is famous for its cranes ; 





especially for its gigantix 
Titahs, Gapable of dealing with heavy weights at 
long radii. Many such cranes have been produce! 
at the works at Bath and have been sucessfully 
employed for numerous purposes all over the globe, 
particularly for the construction of breakwaters an«| 
other harbour works. For the design of those monste: 
cranes Mr, Pitt was very largely responsible. Th: 
article on the subject in the “ Encyclopedia Britan 
nica’? was written by him. Indeed, he probab'y knew 
more on the subject than any living man, He wa 


| among the very first to apply electrical energy, not 


only for operating Titans, but for working cranes 
of all types, and in the early days he encountered 
and overeame many difficulties in connection with 
the employment of the new form cf power, His inti 
mate connection with the design and working ot 
powerful cranes for the construction of marine works 
caused him to become a recognised authority on 
harbour plant, and his advice in connection with such 
matters was frequently sought. 

As early as 1883 Mr. Pitt was made a director ©! 
the firm, and seven years latter became joint 
managing director and chairman, having as colleagu: 
in the former position Mr.—now Sir—Percy Kk. 
Stothert. Mr. Pitt resigned the managing directorsli)) 
in 1913, but he continued as chairman until the tink 
of his death, taking, almost to the very last, an active 
interest in all matters connected with the firm an 
being frequently called in to give his opinion on techni- 
eal and other matters. 

A distinguishing feature of Mr. Pitt’s career was 
the interest which he took in the welfare of his 
work-people. He made the pupils, too, his especial 
eare, keeping a watchful eye on them, not only during 
working hours, but afterwards and at week-ends. , H« 
saw to it that they got a thorough grounding in thei 
profession, and there are many men now holding 
responsible . positions who are thankful that when 
serving their time they came under his influerce. 

Mr. Pitt became an Associate Member of the 
Institution of Civil Engineers in December, 1877, and 
full Member in December, 1885, He read two valuabl 
papers before that body. The first, which was presented 
in 1893, was on ‘*‘ Plant for Harbour and Sea Works. 
The second, which was read in 1908, was on “ Electric 
Cranes,” and obtained for him a Telford Medal. He 
was made a Member of the Institution cf Mechanical 
Fingineers in 1883, and was for many years and until 
quite recently a Member of Council. In 1913 he sat 
on a committee appeinted by the Council for the 
purpose of inquiring into the Life and Working 
Conditions of Wire Ropes. 

D. M. JENKINS. 

Tur death of Mr. D. M. Jenkins, borough and wate: 
works engineer and surveyor of Neath, took plac 
on Saturday, January 15th. Mr. Jenkins, who was 
fifty-eight years of age, was the son cf Mr. Thomas 
Jenkins, of Neath. After leaving school he was 
articled to Mr. William Whittington, a surveyor and 
engineer in private practice, and Engineer to the 
Neath Corporation. Upon the death of Mr. Whitting- 
ton in 1886, Mr. Jenkins was unanimously appcinted 
borough Engineer and Surveycr, a post which he held 
until his death. One of the first undertakings dealt 
with by him after taking up his duties was the 
Maesyrhaf improvement ; then followed the erection 
of the Gwyn Hall, after which came several works ot 
sewerage and street improvement; the Mosshouse 
Wood reservoir; the conversion of the old horse 
tramways for mechanical traction ; the re-modelling 
of the slaughter-honse ; the construction of new filter 
beds at the Gnoll in connection with the waterworks, 
and of a septic tank installation at Llantwit, &c. 
Mr. Jenkins was an Associate Member of the Institu- 
tion of Civil Engineers, and at the time of his death 
he was President of the South Wales Branch of the 
Institution of Municipal and County Engineers ; 
Vice-president of the Wels National Housing Asso- 
ciation, and Member of the South Wales and Mon- 
mouthshire Regional Survey Committee on Housing. 








Literature. 


Naval and Shipping Annual, 1920 21. 
Edited by Atex. RicHARDSON and ARCHIBALD 
Hurp. Wm. Clowes and Sons. 25s. net. 

Tus well-known naval annual, now in its thirty 

second year, makes a timely appearance at the moment 

when naval and maritime matters in general are ver) 
much to the fore. Beginning with the present issue. 
an important departure has been made by the joint 
editors, Mr. Alexander Richardson and Mr. Archibald 
Hurd, both of whom are recognised authorities on 
naval and shipping affairs. As the revised title 
indicates, the scope of the book has now been ex 
tended to include information and statistical materia! 
relating to the mercantile navies of the world. The 
reasons which inspired this modification in the origina! 
character of the work are explained in the preface. 
where it is pointed out that the addition of a mer 
eantile section to what has hitherto been a purely 
naval text-book is justified by the close ties which 
were cemented during the Great War between the 
Royal Navy and the mercantile marine. In a fore- 
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word which he contributes, the First Lord of the 
Admiralty expresses a hope that the connection 
between the two services will become closer than 
ever in future, in view of their mutual dependence 
which the war so clearly revealed. The progress of 
naval demobilisation and reconstruction during the 
post-war era is set forth lucidly and at some length 
by Commander C. N. Robinson, who has been asso- 
ciated with “ Brassey’ for 80 many years. This 
chapter is of special value, as being the first authorita- 
tive record of the manner in which the*huge organisa- 
tion built up during four years of war was dismantled 
and reduced to meé@t the modest requirements of 
present-day naval policy. It might be read with 
ubvantage by certain foreign statesmen who still 
labour under the delusion that Great Britain is 
forcing the pace in naval armaments. 

The fighting fleeté of other Powers are reviewed by 
Mir. John Leyland, another old contributor, who has 
no difficulty in showing that both the United States 
and Japan are as busily engaged in enlarging their 
respective fleets as we are in reducing ours. His 
details of the latest Japanese cruisers are interesting, 
though somewhat at variance with later information. 
\s regards the motives which are behind this pheno- 
menal activity in the Japanese dockyards, he is 
content to observe that “it can only be because of 
national which compel the Japanese 
Government to establish a situation which will give 
the country, not only a fleet of sixteen very modern 
ships, but a considerable force of ships a little less 
modern.” This is a very opportune and informative 
The usual comparative tables of naval 
strength will provide plenty of ammunition for those 
who believe that the sea supremacy of Britain must 
be upheld at any sacrifice. They show that, whereas 
new American and Japanese construction amounts 
in the aggregate to twenty-two capital ships, not a 
single vessel of this type has been laid down for the 
British Navy since 1916, and that as a consequence 
the British Fleet will lose its supremacy in the next 
few years unless either foreign construction be 
delayed —of which there is no sign—or a programme 
of new shipbuilding be undertaken in this country. 
\s the editors justly remark, “‘the decline of the 
lighting power of the British Fleet, which must take 
place in the next few years, will be so marked as 
to justify anxiety as to our future on the sea.” 


necessities 


paper. 


As regards technical interest, the most arresting 
paper is that contributed by Sir George Thurston, 
whose reputation as a naval designer is world-wide. 
Taking as his theme “ The Capital Ship of the Future,” 
he approaches this controversial topic from a new 
angle, viz., that of the practical designer, whose 
function it is to give material expression to the 
theories of naval tacticians. Refusing to accept the 
death sentence which a certain school of naval thought 
has passed upon thesgreat ship, he endeavours to 
indicate the direction m which it is most likely to 
develop. A very substantial increase in dimensions 
he considers to be inevitable, owing mainly to the 
demand for heavier armament, and 
improved protection. So important has this last- 
named factor become that the battleship of the future 
will, he believes, have protection equivalent in weight 
to at least from 30 to 34 per cent. of the legend dis- 
placement, while 15.6 per cent. will represent arma- 
ment and 12.4 per cent. engine power, the balance 
being made up by weight of hull, fuel and equipment. 
On this percentual basis, he forecasts the battleship 
of to-morrow as displacing 57,000 tons at legend 
draught, with a length between perpendiculars of 
32ft., an extreme breadth of 112ft., a draught. of 
S14ft., machinery of 200,000 shaft horse-power for a 
speed of 33} knots, and a main armament comprising 
cight 18in. 45-calibre guns. The probable cost of 
such a leviathan is not intimated, but some idea of 
what the bill would amount to is conveyed by the 
fact, mentioned in our columns Jast week, that if 
a second Hood—41,200 tons-—-were ordered to-day, 
she would cost not less than £10,000,000, or £4,000,000 
more than the typeship did. Sir George takes 
occasion to @xpose some of the fallacies which have 
lately been uttered regarding the powers of the 
submarine, present and future, and shows that the 
handling of large submersibles in the waters round 
the British Isles would be attended with great 
difficulty and danger. His paper should be of assist- 
ance in correcting some of the mistaken ideas which 
exist on this subject, even in naval circles. 

Ordnance matters are discussed—-or, more properly, 
dismissed—in an article of surprising brevity, con- 
sidering the importance of the subject and the re- 
inarkable developments now taking place in foreign 
navies. We notice also that the ordnance tables, 
e:pecially those of the British Navy, are badly in 
eed of revision, as may be judged by the fact that 
the old 110-ton gun is still given a place on the list. 
here is no mention whatever of the 15in. gun which 
represents the armament of our modern battle fleet, 
nor of the later 12in. or 13. 5in. marks. ‘ 

In the mercantile section there are several papers 
of high technical interest, notably those by Sir W. E. 
Smith on the William Froude National Tank, 
which gives an admirable summary of the work per- 
formed in the Tank at the National Physical Labo- 
ratory ; and by Mr. James Richardson, who writes 
with enthusiasm and knowledge on the marine oil 


higher speeds, 


list of British and foreign warships would benefit by 
a careful revision, though it is notoriously difficult 
to keep such lists entirely up to date and free from 
inaccuracies. A new and welcome feature is the inclu- 
sion of statistical tables relating to merchant ship- 
building, engineering, and sea-borne trade. 

“ Brassey ’’ in its new form will appeal to a very 
wide circle of readers, and should prove of great value 
to all who are interested in the maritime problems of 
the Empire. We congratulate the editors on having 
enlisted the services of so many contributors of 
standing and authority in their respective spheres 
of work. 


Deterioration of Structures in Sea Water. First Report 
of the Committee of the Institution of Civil Engi- 
neers. Edited by P. M. Crosrawarts, M. Inst. C.E., 
and Gusert R. Reperaver, Assoc. Inst. C.F. 
London: Published by the Committee, Great 
George-street, Westminster, 8.W.1, and to be 
purchased through H.M. Stationery Office directly, 
or through any bookseller. 1920. Price 30s. net. 

In 1916 the Council of the Institution of Civil Engi- 

neers applied to what was then the Advisory Council 

of the Committee of the Privy Council for Scientific 
and Industrial Research* for a grant in aid of an 
investigation under the direction of the Institution 
into the deterioration of timber, metal, and concrete 
when exposed to the action of sea water in various 
localities, and as to measures for the preservation of 
such structures. The grant was made, subject to 
certain conditions, and a special committee, con- 
sisting of thirteen members, with Sir William 
Matthews as chairman, was nominated by the Insti- 
tution for carrying out the research. Subsequently, 
the number forming the Committee was increased to 
seventeen, but in consequence of the death of one 
member, Sir John Wolfe Barry, the number is now 
sixteen. Mr. P. M. Crosthwaite is the secretary. 
Owing to difficalties in obtaining materials and 
skilled assistants during the war, the Committee 
found it necessary to defer, for the time being, the 
carrying out of the many experiments which it has 
in contemplation, and to confine its work at the outset 
mainly to investigations dealing with existing struc- 
tures. Instructions setting out the character of the 
information required, and asking for reports on the 
structures under their charge, were accordingly issued 
to a number of port engineers in various parts of the 

United Kingdom and at many places abroad, who 

had been appointed corresponding members. In 

reply, a large number of reports was received from 
engineers in the British Isles, Africa, New Zealand, 

India, Ceylon, Australia, China, the Straits Settle- 

ments, Sumatra, Canada, the West Indies, &c. The 

mass of information thus got together was so large 
that the Committee decided, with the consent of the 

Advisory Council, to issue a First Report onits pro 

ceedings, and the present volume is the result. It 

not only deals with existing structures, the materials 
used in their construction and the deterioration 
thereof, but it also contains a large amount of other 
information. For example, in order to place on record 

the work done in former years, and to furnish a 

general outline of the opinions of the engineering pro- 

fession on the subject down to the present time, Mr. 

G. R. Redgrave, Assoc. Inst. C.E., was directed to 

prepare a brief digest of the contents of papers 

relating to the action of sea water on structural 
materials already published in the ‘“‘ Minutes of 

Proceedings "’ of the Institution of Civil Engineers. 

The resulting compilation, which, in itself, is of very 

great interest, is included in the volume. Further- 

more, there is a chapter by Mr. H. W. Fitzsimons, 

Assoc. M. Inst. C.E., which treats of timber from the 

point of view of construction, and incorporated in 

that chapter are some botanical observations and 
notes by Mr. F. T. Brooks. Last, but by no means 
least, there are a chapter by Dr. W. T. Calman, 
assistant in the Department of Zoology at the British 

Museum, which contains an account of the various 

organisms found to be harmful to timber in the sea, 

and another by Dr. J. Newton Friend, which deals 
with injuries caused to metal work by exposure to 
sea water. 

It would be as difficult to convey a full impression 

of the great value of the book as a work of reference 

as it is to give an adequate idea of the sum total of its 
contents. It is a veritable storehouse of useful in- 
formation, which has been collected as the result of 
observations, extending in some cases over very many 
years, by men thoroughly qualified to make them. 

The widely distributed stations occupied by the 

colonial observers have enabled data referring to 

water in nearly all parts of the globe to be amassed. 

The reports as printed, though it is explained that 

space did not permit of their all being given in 

extenso, are informative to a degree, and the drawings 
and half-tone engravings which accompany many of 
them add greatly to their usefulness. A particularly 
noteworthy feature is that in some of the reports 
remarks are made on the local timbers which are 
found best to resist the destructive attacks of the 
marine animals infesting the waters of the neighbour- 
hood. The particulars given as to the relative 
effectiveness of various preservatives with different 
species of timber and in different parts of the world 





are also of great interest. The behaviour of iron and 
steel, aswell .as of conerete, under widely, varying 
conditions “which are noted in the reports should 
certainly prove most helpful to engineers who may be 
called upon, for the first time perhaps, to design 
structures to be erected at any one of the ports from 
which the reports emanate. 

The final fifteen pages of the book are taken up by 
a general report of the Committee on the outcome of 
its investigations to date. One result brought out 
is that whereas in home waters creosoted Baltic 
timber resists the attacks of teredo or limnoria to an 
extent which would, it is considered, warrant tho 
adoption of such treatment for the British Isles, in 
tropical waters those animals are so much more active 
that the use of creosote as a protection or preventative 
would not be justified by the results produced, Even 
in home waters it is stated that the life of wooden sea 
structures, or portions of them, would be prolonged 
by the use of greenheart and to some extent by the 
employment of jarrah and other Australian gums, in 
lieu of creosoted timber. In the light of present 
knowledge it would appear that there are no timbers 
and no preservatives which are proof against the 
ravages of teredo under such conditions as prevail 
at most tropical ports. Hence it is suggested that 
properly designed and made reinforced concrete is a 
more favourable material than wood where the sea 
worm is very active, both at home and in the tropics. 
It is considered possible, however, that, as an out- 
come of the experiments on improved preservatives 
which are in contemplation, results of a more favour- 
able character than any that are now available may 
be obtained in connection with the treatment and use 
of softer woods adapted for impregnation at home and 
in the Colonies. 

References are also made in the general report of 
the Committee to the experiments which are being or 
are to be carried out in connection with the relative 
durability of iron and steel under varying conditions. 
At present, it is stated, it would appear on the whole, 
from the reports received, that in home waters 
corrosion is more rapid in the case of steel than in 
that of wrought iron. It is observed, too, that, as a 
general rule, “‘ between wind and water,” i.e., at and 
near low-water level, it is not good policy to be con- 
tinually scraping and re-coating structures of iron 
and steel in a sea-way in the tropics. A good and 
natural protection for such works is afforded by the 
marine growths and accumulations of fish shells 
which gather round and adhere to the structures, 
thus forming a coating of lime of substantial thick- 
ness, spread over the iron or steel, and securing it, to 
a certain extent, from the corroding influence of sea 
water. 

Excellent as is the work which the Committee has 
already done in bringing together and collating in one 
volume such a vast amount of information, we think 
that the work which it has set. itself to do in the future 
will bear even more valuable fruit. The tests which 
it proposes to carry out, though they may be long 
in the doing, cannot do otherwise than produce the 
most beneficial results. As one direction in which to 
experiment we would venture to suggest an examina- 
tion of the effects on concrete, which is to be used for 
marine structures, of the addition of trass. So far as 
we can find there is only one mention of that material 
in the book. Engineers in this country have been 
backward in employing it, whereas foreign enginee!s 
have done so for years with complete satisfaction, 
and it would seem quite worth the Committee’s while 
to investigate it carefully, especially having regard 
to the recommendation to use concrete in place of 
wood structures in certain parts of the world. 
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Gauging with Dial Instruments. 


DIAL gauges are, of course, used to take the place of 
“feelers and possess the advantage that they give a 
direct reading, whilst with feelers various combinations 
have to be tried until the required thickness is obtained. 
They also, when rigged up as described later in this 
article, supplant limit gauges for many purposes. The 
movement of the gauge plunger, with regard to the fixed 
body of the instrument, is magnified at the pointer, moving 
over the dial, and the extent of the plunger’s movement 
ean be read direct with a degree of accuracy which only 
depends on the.mechanism of the gauge and the scale of 
the divisions on the dial. 

The gauge which is illustrated by the accompanying 
engravings and drawing has been devised by Mr. Wm. 
Gowlland, founder of the Croydon firm of manufacturing 
opticians having the same name, and possesses several 
good features which have not been embodied in the 





gauges imported from America. 


The general construction of the gauge can be followed | 
in Fig. 1, from which it will be seen that the plunger A | 


actuates a toothed quadrant through a pin working in a 
slot. The leverage of this pin over the quadrant can, for 
the purposes of adjustment in the process of manufacture, 
be altered by means of the small set 
which springs the two arms of the quadrant apart. 
quadrant meshes with a small pinion on the arbor of the 
pointer and gives such a magnification of motion that a 
movement of twenty-five thousandths of an inch on the 
part of the plunger represents half a revolution of the 


pointer. As the dial is nearly 2in. in diameter it will be 


screw shown, | 


The | 


spring D always presses it down with a definite pres- 


sure. 
It will be appreciated readily that.such an instrument as 


gauges for their testing that would be practically usel: 
except for gauging those articles. The dial gauge, how 
ever, can easily be re-arranged for inspecting a new batc), 














FIG,2—FRONT AND BACK VIEWS OF THE GOWLLAND CAPSTAN DIAL GAUGE 


that just described is adaptable to a great variety of gauging 
operations, and that it is only a matter of rigging it up im a 


of pieces, utilising, in mary cases, the same fixtures, an:| 
only requires a set of standard dimension blocks for tl. 


convenient manner to develop its utmost utility. This side | preliminary setting. 





= | 


ea a7 





4 








FIG. 1—THE INSTRUMENT AS USED 


appreciated that the graduations in one-thousandths are 
quite clear and that much smaller dimensions can be 
judged. The scale of divisions is equal all round the dial, 
and Mr. Gowlland tells us that he will guarantee an 
accuracy anywhere round the scale within the thickness of 
the pointer, which corresponds to a plunger movement of 
about 0.000l1in. 

There is a light hair spring on the pointer arbor to 
take up backlash in the gearing, and another spring D 
to keep the plunger in its extended position. The push 
pin B, which is pivoted to the quadrant, can be used to 
retract the plunger, while the knurled-head screw C limits 
the travel of the quadrant. The plunger terminates in a 
little capstan-headed screw, which can be used to adjust 
its effective length. The casing has a lug at the back, 
plainly shown in Fig. 2, for clamping the gauge to any 
fixture, and the face is covered with a celluloid disc instead 
of a glass. 

It will be noticed that the capstan screw A, push pin B 
and knurled screw C are items very seldom, if ever, 
embodied in the American type of dial gauge, and it is 
just these refinements which, it is claimed, make the Eng- 
lish instrument such an advance on its competitors. The 
reason and justification for these added parts may be best 
explained by describing the method of using the gauge 
It is as follows :-— 

The instrument is set up with a standard block of the 
required dimensions between the end of the plunger and 
any convenient anvil, and the pointer is brought to the 
zero mark by adjusting the capstan screw. The standard 
block is then removed and the knurled screw turned to 
hold up the plunger with the pointer standing at the minus 
tolerance allowed. If the articles to be measured are of a 
substantial character they are slid between the plunger 
and anvil and the indication of the pointer noted. If the 
pointer is not moved at all it is obvious that the article is 
under size, and must be rejected, while if the pointer moves 
beyond the plus tolerance the piece is too large. Readings 
between these two limits indicate acceptable pieces. If 
an ordinary American gauge were being used the zero 
adjustment would have to be made by moving the dial 


instead of the pointer, so that the zero might be anywhere | 
Besides this disadvantage, the plunger | 
would have to be moved throughout its full stroke at each | 


round the face. 


gauging and both the limiting dimensions kept in mind by 
the operator. 
The chief use of the push pin B is the gauging of delicate 


articles, which would be damaged by being pushed under | 
| gauges rigged up for the inspection of several 


the plunger. In such cases the plunger is lifted clear, by 


FOR GAUGING THICKNESS, 


LENGTH, ETC. 


of the subject has received a large amount of attention on 


the part of the inventor and he has devised a system of 
very 


fixtures which can be built up to accommodate 


widely divergent classes of work. 


The first of the views in Fig. 4 illustrates a case of sim 
diameter gauging and shows how the pieces can be sli 
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FIG. 4—-THE GOWLLAND CAPSTAN DIAL GAUGE 


under the plunger of the gauge to drop into a pan if accepted 
or to be thrown aside if beyond the limits allowed. In the 
centre example the concentricity of two diameters and 
the distance between a shoulder and the end of a shaft 
are being tested, while in the next view the thickness of a 











FIG. 3—-THE INSTRUMENT AS USED FOR GAUGING DIAMETERS, DEPTH, ETC. 


The views given in Figs. 1 and 3 show som« 


lifferent 


of these | 


cup and the depth of its recess are heing gauged. For the 
latter operation the plunger of the gauge protrudes through 


the push pin and allowed to drop again gently, when the! pieces of work, some of which would need elaborate fixed | a slot in the angle plate, an arrangement which obviates 
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lifting the plunger over the rim of the cup, as would 


necessarily be the case if the gauging were effected between | 


in anvil and the plunger. The first of the row of pictures 
in Fig. 1 indicates how a bell-crank lever is used to gauge 
the thickness of a flange while the overall length of the 
leeve is being checked at the same time. The middle 
picture illustrates a method of simultaneously gauging the 


overall length of a stud and the depth of a grooved recess | 


n its end, while the last view shows a set of four gauges 
irranged for testing two diameters and two lengths of a pin 

Both the gauges and the accessories described ahove are 
manufactured by the Capstan Gauge Company, of 30, 
\bbey-road, Brighton, and are being put on the market 
Alfred Herbert, Limited, of Coventry. 
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A New Hydraulic Valve. 


A rorm of hydraulic operating valve, which possesses 
everal distinctive and important features and is being 
manufactured by Glenfield and Kennedy, Limited, of 
Kilmarnock, is illustrated by the accompanying engravings 
and drawings. 

As will be gathered from the sectional drawings, the valve 
; of the mitre-seated type, but, unlike most of that class, 

balanced hydraulically, that only a small effort 


80 18 


rotating the hand lever the operating lever can thus be 
moved in either direction and locked at the extremities of 
its stroke by its end pressing on the circular part of the 


cam. As soon, however, as the handle is moved far 
enough for the end of the operating lever to enter the 


recess in the cam, the pressure of the small ram H brings | 


the lever C into the middle position and closes both the 
valves. The manner in which the two crossheads act 
alternately as fulcra for the opening of the opposite valve 
is too obvious to need description. When the handle is 
depressed and the lever C raised the inlet valve is lifted 
and the pressure water goes straight over the top of the 
other valve to the ram. If the handle is raised the inlet 


| enterprises. 





Shipbuilding Industry in Australia. 


Tre Federal Committee on Public Accounts in Australia 
presented, towards the end of last year, its report con- 
cerning the Commonwealth Government's shipbuilding 
The Committee urges very strongly that if 
the Government remains in the industry it is absolutely 


| necessary that the undertaking should be run on ordinary 


valve is closed, the outlet valve is opened, and the water | 


goes straight down through that valve to the exhaust port 
All the parts of these valves in contact with water 
are made of gun-metal 

The valve just described is intended for controlling a 
single-acting ram, but the makers are also producing a 
double-ported valve for supplying both ends of a double- 
acting cylinder, or two single-acting rams working in 
opposition, such as those used for slewing hydraulic cranes. 

This valve is virtually a pair of the single-ported valves 
arranged in one body with diagonal connecting passages. 
On referring to Fig. 4 it will that the two 
connections W and X for the opposite ends of the ram 
on one side of the valve body, while the inlet 


below 


be" seen 


evilinder 


business lines, free from political interference, and from 
such official control as is merely officious. A recommenda- 
tion is made that at all the dockyards included in the 
Government programme there should be a uniform system 
of accountancy in operation. Annual balance sheets of 
the shipbuilding scheme should be submitted to Parlia- 
ment, and overhead charges should include ali shop 
charges, establishment charges, administrative and like 
services, distributed, not by average, but by precise com 
putation on the ascertained labour cost. 

Among other recommendations are the following : 
(a) That Williamstown dockyard should be enlarged and 
the lay-out rearranged, in order to give the best results. 

(6) That Cockatoo Island dockyard, which, it is stated, 
requires reorganisation, should be reserved for naval ship- 
building. The Committee thinks it better to separate the 
two classes of work—naval and mercantile —into different 
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FIG. 1 


It 
these circumstances to employ separate valves for admis- 
to exhaust the controlled, but 
only one handle is, nevertheless, required in the case of the 


required for ite operation 18, OL Course, necessary in 


sion and from machine 
valves under review. 

In the drawing givenin Fig 
valves B B are arranged side by side in the body and that 


passages are cast to provide an inlet on one side, while the 


3 it will be seen that the two 


exhaust and connection to the machine 

de. rhe top ends of the valve spindle Ss are provided with 
short crossheads and are both connected with a common 
operating lever C. Midway between the two spindles a 
pair of long links is pivoted on to the k The two 
links reach down, on either side of the body, to a distance 
the bottom of the links 


are on the opposite 


ver. 


piece across The arrangement 
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FIG. 3—SINGLE-PORTED VALVE 


is plainly shown in the half-tone engraving. Pressing 
against this distance piece there is a small ram H, the 
upper side of which is always subject to the full water 
pressure through a small hole drilled at the end of the 
inlet. The pressure of this ram naturally keeps both the 
valves B B down on their seatings. Otherwise the valves 
are quite free to move endways, except for the friction of 
the packings, as the spindles are extended with a diameter 
equal to that of the seatings and the hydraulic pressure is 
consequently balanced. 

The bracket which extends from the front of the valve 
is not, as might at first appear to be the case, for the pur 
pose of flocking the operating lever in the off position, but 


is used'to carry the pivot of the hand lever K. On refer 


ence to‘the line drawing’it ‘will be seen"that the operatin 
lever finishes with a rounded end, which fits into a corre 
sponding recess in a cam plate on the hand lever. 


By 


VALVE FOR CONTROLLING ONE SINGLE-ACTING RAM 





and exhaust V and Y are alongside one another on the 
It should be noted that the lower right-hand 


al plan corresponding with the elevation 


other side 
view 18 a secTtior 
above it, and thus is turned through a right angle as com- 
pared with the plan on the left 

The action of the valve is as follows :—-When the handle 
is depressed the operating levers are raised and the two 
valves R and 8 are lifted off their seats. Pressure water 
from the inlet V can then pass through the valve R over 
the top of the valve U and out to the ram through W. At 
the same time the exhaust from the other end of the ram, 
arriving at X, passes over T, down through 8, and away by 
Y. If the handle is reversed the valves R and 8 are brought 
down on their seats, while T and U are raised. Then the 
pressure water from V, being unable to pass R, crosses the 


FIG. 2—VALVE FOR’ CONTROLLING TWO SINGLE-ACTING RAMS 


yards, thus enabling the staff to concentrate on the 
particular branch allotted to it. As Cockatoo Island was 
intended primarily naval was 
equipped with that object in view, it seems unwise to the 
Committee to add commercial shipbuilding to its activities. 
It is suggested, however, that the dry dock might, how- 
ever, continue to be utilised when available for docking 
merchant vessels. 

(c) That the construction of a variety of vessels should 
be avoided. If variation unavoidable, each yard 
should be kept as much as possible to a particular type. 

(d) That Walsh Island seems best adapted for the con- 
struction of the larger ships. 

After detailing the contracts entered into by the 
Commonwealth Government for ships to be constructed 


as a establishment and 


be 








body of the valve by one of the diagonal passages, goes up 
through T, and thence by X, which was previously exhaust- 
The water coming away from the ram vid 
S, 


ing, to the ram. 
W drops down through U 
the exhaust Y. 

The small bearing-down rams H for keeping the valves 
on their seats draw their water from the diagonal inlet 
passage by means of a hole drilled right through the body 
and plugged at both ends. 

It will be noticed that it is impossible for the attendant 
to get confused in working the valve, as it has only one 
handle and cannot, as is the case when two handles are 
used, be so manipulated as to connect both ends of the 
ram with one branch pipe. 

These valves are made in a considerable number of sizes, 
ranging from }in. up to 4in. waterway in the case of the sin- 
gle-ported type, and up to 2in. for the double-ported form. 


and crosses over, under 


to | 
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FIG. 4—DOUBLE-PORTED VALVE 


locally and abroad, the report states that men skilled in 
shipbuilding were very scarce in Australia at the com- 
mencement of the operations, and that a considerable 
proportion of dockyard hands had to learn the work as 
they went along. Witnesses, it is stated, were, however, 
unanimous ‘as to the aptitude shown by the workmen 
employed and to the quick way in which they became 
expert. Inspectors and supervisors with experience in 
British yards unhesitatingly affirmed that the quality 
of the work turned out by the Australians was good, 
though it was stated more than once that there was room 
for improvement in quantity of output. 

An inquiry concerning the financial aspect of the under- 
taking satisfied the Committee that the system of costing 
adopted at Williamstown was correct, but that at Cockatoo 
dockyard the system was less effective and less complete. 
In 1915, were 
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made that interest on capital and depreciation should be 
charged so that the dockyard could be carried on under a 
a proper business system. That, according to the report, 
has not been done. The cost of shipbuilding at the 
Cockatoo yard remains at a higher figure than in other 
Australian yards—an indication that the Island is handi- 
capped in several respects in carrying on the industry. 
The yard at Williamstown is, it is stated, very cramped, 
while the lay-out is defective. At present the limit of 
construction is up to about 8000-ton vessels. There is one 
permanent disadvantage: the rise and fall of the. tide 
is slight, a fact which militates against the successful 
launching of large vessels. At Cockatoo Island a caisson 
had been added at the lower end of the principal slip 
to ensure the suecess of launching, and there is under con- 
sideration a similar proposal for Williamstown, though so 
far nothing has been done in that direction. Walsh Island 
is considered to have advantages over Williamstown. 
There is plenty of room, and the equipment is good. 
Obviously, the proximity of the yard to its coal and steel 
supplies gives it a considerable advantage at the present 
time over all other shipbuilding yards in the Common- 
wealth. There is plenty of water and a good tide, so that 
there is practically no limit to the size of vessels that 
could be turned out there. Yet with these advantages 
the cost at Walsh Island is higher than at Williamstown. 

The cost of shipbuilding has, the report continues, 
jumped up as a result of the war to three times the pre-war 
rates. For ships that were once built at under £10 per 
ton, builders in Great Britain had been asking, and 
getting, as much as £35 per ton, while in America the 
prices were still higher. In these circumstances, it is urged, 
the opportunity of entering into the production of ships 
in Australia is favourable. Of the ships launched up to the 
present, the Dromana cost £29 7s. 7d. a ton, the Dumosa 
£30 2s. ld. a ton, and the Dundula £31 16s. 9d. a ton. 

As to the future, the Committee considers that after 
the Government has overcome the initial difficulties 
inseparable from all large undertakings, there is 
reason to believe that Australian shipbuilders should 
obtain a fair share of the world’s shipbuilding trade. It is, 
it says, all a question of prices, and in that respect Australia 
is not now hopelessly handicapped. Both managers and 
men must, however, set themselves to increase the rate 
of production if the industry is to be developed. Australia, 
it is predicted, should shortly be able to hold her own 
against the world as regards materials. 

It is remarked, too, that Australia’s shipping require- 
ments for her local and overseas trade was some distance 
from being met, and while it would only be prudent for 
the Commonwealth shipbuilding industry to feel its way 
carefully for the next few years, there is no justification 
for a degree of caution which would bring it to a standstill, 
or even keep it at its present stage of development. 








Friction and Lubrication.* 
By R. MOUNTFORD DEELEY. 


THosE who have had to deal with the lubrication of 
machinery have found that the value of a liquid as a 
lubricant does not depend wholly upon its viscosity, for 
many moderately thick liquids will not prevent opposing 
metals from wearing and heating, whilst others will. We 
have thus come to regard oiliness as an important property 
of lubricants. 

Under many conditions of work the opposing surfaces of 
machines are entirely separated by the lubricant, and our 
knowledge, so far as it goes, tends to show that the friction 
is almost, and often wholly, due to the viscosity of the 
lubricant. However, there are conditions of work during 
which such a thick oil film does not form and the oily 
surfaces touch each other. 7 

The friction experiments now to be described were made 
under conditions which ensured that the surfaces should 
be in actual contact, and any differences in the frictional 
coefficients shown by the oils tested must have resulted 
from the contact of the oily metals, and not from the free 
molecules of the liquid itself. 

The experiments were made with a hand-driven machine 
easily manipulated. Three pegs, each °/,,in. diameter, 
rested upon the flat surface of a dise of metal which could 
be slowly rotated. These pegs were secured concentrically 
to an upper dise which could be weighted as desired and 
which actuated a spindle to which a spiral spring and 
recording finger were attached. When the lower disc 
was rotated the pegs were carried with it by friction until 
the surfaces slipped owing to the stress on the spring, and 
the finger then gave the value of the frictional stress 
reached. To damp the oscillations of the finger, the 
spindle to which the finger and spring were attached was 
geared to a small train of wheels, the freely revolving 
end wheel of the series having a weighted rim to increase 
its inertia. When measuring the static coefficient a pawl 
and ratchet were thrown into gear with the indicating 
finger to prevent it from moving towards zero if an oil film 
should form and the surfaces part. By very slowly moving 
the driving handle the finger was quickly brought to the 
position giving the static coefficient. The movable disc 
upon which the pegs rested lay in a circular dish, which 
could be filled with oil and slowly rotated.+ 

To ensure clean surfaces, or surfaces as clean as possible, 
the metals were ground in water with flour of carborundum. 
They were then polished with fine wet emery cloth, dried 
with clean blotting paper, and finally heated to get rid of 
all traces of moisture. The temperatures of the surfaces 
during the experiments varied from 16 deg. to 18 deg. Cent. 

Such clean surfaces are very sensitive to any con- 
taminating agency. In one instance such a surface gave a 
momentary static friction coefficient of about 0.160. This 
surface was then breathed upon for about two seconds, 
and a further test gave a coefficient of 0.452, and it had to 
he re-polished. Although the tests so far made showed 
that animal and vegetable oils largely displaced mineral 


* Preliminary report communicated to the Lubricants and 
Lubrication Inquiry Committee of the Department of Scientific 
and Industrial Research on December 5th, 1918,and not hitherto 
published. 

| Further details of Mr. Deeley’s machine will be found in the 
Committee's recently issued final report, from which report our 
engraving is reproduced 





oils from surfaces, mineral oils would not displace animal 
and vegetable lubricants. 

Each friction value given in the tables to follow is the 
mean of five determinations at loads per square inch of 
52 Ib., 43.3 Ib., 36.6 lb., 26 lb., and 17.3 lb. respectively. 

The first experiments were made with mild steel upon 
east iron and then with mild steel upon gun-metal. 

Dry Surfaces.__Surfaces may be contaminated with oil 
and yet not be wet. The coefficient of friction—static- 
varies very much with the condition of polish of the sur- 
faces, as well as with the nature of the contamination. 

When the surfaces are properly ground and polished 
and no lubricant is used, the static coefficient gets greater 
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and groater as the surfaces continue to rub against each 
other. The initial static friction of a clean surface of mild 
steel resting upon cast iron was, in one instance, 0.154, 
and rose in the course of about ten minutes to 0.417, and 
was still rising when the experiment was stopped. A 
series of experiments was quickly made with surfaces of 
mild steel and cast iron, all quite clean. The results are 
shown in Table I. The surfaces during each experiment 
were worked upon each other as little as possible, so as to 
alter the condition of their surfaces as little as possible. 


TABLE I.—Mild Steel upon Cast Iron, 


Load per sq. in Static coefficient Kinetic coefficient 
Ib 
167 . 0 
-173 0.188 
184 0.197 
-204 , 0.204 
213 . 0.223 
0.230 . 0.229 


52.0 175 
43.3 
34.6 
26.6 
17.3 


8.6 


Lubricated Surfaces.—In the case of lubricated surfaces 
the procedure was as follows :— 

Clean surfaces were wetted with the lubricant, which 
was then wiped off, and the surfaces worked in contact 
for a time. When contact had taken place between the 
pegs and the disc below a dark streak was left; this was 
removed with clean dry blotting paper. The working of 
the surfaces together tended to smooth them, and it was 
found that the more this was done the more nearly the 
static and kinetic frictions approached each other. As 
the friction value thus obtained varied with the extent to 
which the surfaces were cleaned, no real value attaches to 
these results; but the test was considered useful, as it 
brought the rubbing surfaces into good condition. In 
Table II. some results obtained in this way are given. 

TABLE II.—Rape Oil with Mild Steel on Cast Iron 
0.205 
0.200 
0.203 
0.208 
0.218 


0.229 


The static and kinetic coefficients were practically the same. 

Surfaces prepared as above were then flooded with oil. 
In this condition, even when the speeds of rubbing were 
a3 low as 2ft. or 3ft. per minute, they separated and a thick 
oil film was generally formed. Under these conditions the 
coefficient of friction was much lower than when the sur- 
faces were in contact. Sometimes, in the case of the kinetic 
coefficient, there was reason to suppose that the friction 
was partially due to the contact of the surfaces as well. 
Table ITI. illustrates such a case. 


TABLE III.—-Mild Steel on Gun-metal. 


52.0 
0.052 
0.061 


43.3 
0.058 
0.053 


34.6 
0.067 
0.045 


26.0 17.3 
0.081 0.100 
0.036 0.029 


8.6 
0.172 
0.020 


Load, pounds 


F.F.F. cylinder 
Sperm ; 


Here the kinetic coefficient of friction of the mineral oil 
decreases with increase of load ; but in the case of sperm 
oil the coefficient increases with the increase of load. At 
the higher load the sperm oil film was being pressed out 
and every now and then the indicating finger gave a jump 
forward. 

Table IV. shows the static coefficient and efficiencies of a 
number of oils tested between mild steel and cast iron and 





mild steel and gun-metal. The efficiency is— 
100 — (static coefficient x 100) = efficiency. 
TaBLe IV. 


Mild steel on 
gun-metal 


Mild steel on 
cast iron. 
Lubricant. : 
Static 
Efficiency. | coeMeient. | Efficiency 


Static 
coe ficient. 
Clock oil . . | @. 
Bayonne... ..  «- 0. 
Typewriter .. . 0.2 
Victory red .. . 0. 
¥.F.F. cylinder... 0. 
Manchester spindle 0. 
Castor sc? aa 0 
Sperm we a9 0.127 
Trotter . vote 0. 
Olive oot “ee “FT 0 
Rape Me" wes ae 0. 


er ert rr 





There is a marked difference between the friction of the 
various oils when the mild steel is opposed by cast iron and 
gun-metal respectively. Rape and olive give the best 
results and mineral oils the worst, castor coming between 
the mineral lubricants and the rest. Rape and olive are 
of equal value between mild steel and cast iron, but rayx 
is the better between mild steel and gun-metal. 

The value of such a test as an indication of the lubr 
cating value of an oil depends entirely upon the mode of 
preparing the surfaces; for very irregular results are 
obtained if care be not taken in this respect. With 
greater experience better methods may be devised 
Indeed, more recent experiments have shown that even 
more reliable results may be arrived at. It was found that 
unless the water be all driven off the surfaces by wel! 
heating them, contradictory results were obtained. How 
ever, the figures given in Table IV. are very probably of 
the proper order of magnitude in each case. 

ical—The coefficients of friction given in 
Table IV. make it clear that the static friction varies not 
only with the lubricant, but also with the metals in con 
tact, and that oiliness is rather an effect produced by the 
lubricant upon the surfaces than a property of the lubricant 
as a liquid. 

When the skin of a metallic surface has been removed 
by a file the file cuts the metal more easily, but if such a 
clean surface of metal be slightly oiled, or even if the hand 
be rubbed over it, the file will not cut anything like so 
easily. Thin films of matter of this kind cannot be wiped 
off. It is necessary to grind the surface in water. When 
this has been done the water readily wets the surface and 
it is easily abraded. 

Oily liquids would appear to be those the molecules of 
which readily and firmly enter into combination with the 
molecules of the metallic surface. The combination appears 
to be not merely with the molecules at the surface, for it 
is necessary to remove a comparatively thick crust before 
clean metal is reached. Roberts Austint remarks : “ The 
continuation of these experiments has led to the recog 
nition of the remarkable fact that diffusion of metals can 
be readily measured, not only in the molten state, but in 
solid metals. It is certainly remarkable that gold, placed 
on the bottom of a cylinder of lead 3in. high and heated 
to only 200 deg. Cent. or 400 deg. Fah., which is far below 
its melting point, and while it is to all appearances solid 
will have diffused to the top in notable quantities by the 
end of three days . .” It is possible that the 
molecules of a liquid lubricant, or those of a lubricating 
grease, penetrate the metal for some considerable distance 
in a similar way and form on its surface a comparatively 
thick film of a compound which acts as a lubricant. 

Dunstan and Thole§ remark: “ It appears, then, that 
the true lubricant is an unsaturated compound, possessing 
all the attributes of such a compound, #.e., (1) capacity 
to absorb iodine, bromine, oxygen, and so on; (2) solu 
bility in strong sulphuric acid ; (3) higher C/H ratio than 
the saturated derivative. Apparently the same facts hold 
good in relation to fatty lubricants. Rape oil, castor oil, 
and olive oil contain in their molecules double bonds, and 
are superior in body and viscosity to such a saturated 
product as, for example, tallow.” 

The unsaturated molecules of the lubricant 
attach themselves to the molecules of the metals they wet. 
and form skins capable of preventing the “ free molecules 
of opposing metallic surfaces from adhering. If such be 
the case it is reasonable to suppose that the friction coeffi 
cient between such metallic skins would vary with the 
metals in contact as well as with the nature of the oil. 


seem to 








THE ELECTRIFICATION OF THE MELBOURNE 
RAILWAYS. 


THe report for the year ended June 30th last of the 
Victorian Government Railways states that when Parlia 
ment, in 1912, sanctioned the electrification of the Mel 
bourne suburban lines it was expected that the conversion 
would be completed by the end of 1917. Owing to the 
war it will not be finished until about the middle of 19253 ; 
but nearly half, in point of traffic, will soon be electrically 
operated. The last two turbo-alternators for the Newport 
power-house are expected to be installed and ready for 
operation within twelve months of the date of the report 
September, 1920. The rotary converters at Jolimont sub 
station are to be replaced by four 4500-kilowatt machines. 
Large shipments of electrical plant for the sub-stations are 
expected during the ensuing eighteen months, and special 
steps have been taken to ensure that all the work to be 
performed by the Railway Department will be completed 
as soon as possible. 

In connection with the carrying out of the electrification 
scheme advantage has, whenever possible, keen taken of 
the remarkable developments of electrical engineering 
science since the war. For instance, the last two 14,500- 
kilowatt generators for the Newport power-house, which 
are under construction, will not differ in outward appear- 
ance from the generators already installed, but they will 
be capable of producing about 20 per cent. more power at 


¢ Fourth report of the Alloys Research Committee, p. 58. 


§ Journal of the Institution of Petroleum Technologists, J une 
1918, p. 205, 
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a lower consumption of coal per unit, Other improvements, 
such a8 automatically operated converting and switching 
plant—which is also a recent development—are to be 
installed at five sub-stations. This plant will enable 
regular attendants to be dispensed with, and a correspond- 
ing saving to be effected in the cost of operation. An appre- 
ciable reduction in the size of sub-station buildings yet 
to be erected, and in their cost, has also been rendered 
possible through a new type of 20,000-volt switchgear 
having now become available. This switchgear, whilst 
efficiently performing the same service as the apparatus 
which was ordered before the war, but not supplied, will 
oceupy very much less. . 

The automatic signalling installed on the various lines 
has proved of great value in facilitating the working of 
traffic, and substantial economies in working expenses 
have resulted through the closing of signal-boxes which, to 
a considerable extent, offset the interest charges on the 
capital cost of installation. 








Engineering News from South 
America. 


(By our Special Correspondent, Mr. Easton Garrett.) 


Buenos Arres, November 25th, 1920. 


Railway Developments.—During the last few weeks a 
certain amount of activity has been evident in the way of 
railway concessions and projects, and in one case a very 
old project is now to be actually carried out. We refer to 
the line between the city of San Juan and Jachal, which 
the Administration of State Railways has recently decided 
to construct. This line will unite some of the most fertile 
and richest regions of San Juan Province, and its construc 
tion has been under consideration by the national Govern 
ment since the year 1900, As long ago as 1888 a concession 
was granted to a private firm, which got as far as the pre 
liminary studies, and then allowed the concession to lapse 
in 1898. ‘The new line will serve a large tract of land which 
is now irrigible as a consequence of the completion of the 
dam and other works on the river Jachal. The Adminis 
tration of State Railways has been assigned the sum of 
1,000,000 dols. in the present Budget for the purpose of 
this construction, and as all the necessary materials are 
said to be on the ground, it looks as if the work will really 
be carried out now. 

Amongst the new projects are lines in Misiones and in 
Santa Cruz respectively. Those in Santa Cruz comprise the 
construction of a line from Puerto Gallegos as far as the 
Chilean frontier in the direction of Punta Arenas; also 
a line up the coast as far as Puerto Deseado, where it will 
join up with the State line now being constructed. Yet 
another branch is projected in a north-westerly direction 
through the Andine zone, Gntil it unites with the State 
Railway in the south of Chubut. Another firm solicits a 
concession to construct a narrow-gauge line starting from 
San Julian, another port in the Santa Cruz territory, to 
Hospitaliche, about 200 kiloms. due west, and from there 
a branch is to run north-west to Lake Buenos Aires, and 
another south-west to Lake Argentino. If these projects 
are carried out an immense impetus will be given to all 
these parts in the far south of Argentina, which is reputed 
to comprise some very fine sheep lands. 

In the far north of the Republic, in Misiones, a conces- 
sion to construct a port at Candelaria, not far from 
Posadas, and to make a railway from the port to unite with 
the Argentine North-Eastern, is sought. 

Yet another concession solicited for Misiones covers the 
construction of a network of light railways of about 
1000 kiloms. in length, to connect different points of the 
interior with ports on the rivers Uruguay and Parana. 

Irrigation for San Luis.—-At a conference between the 
Minister of Public Works and a Radical delegation from 
the Province of San Luis, the former promised to ask 
Congress at the earliest opportunity for the funds neces- 
sary to carry out the proposed irrigation works at San 
Felipe. It is proposed to construct a dam across the river 
Conlara in the neighbourhood of Renca and Naschle 
Stations on the Pacific Railway, forming a reservoir with 
a capacity of 69,000,000 cubic metres. The cost of the 
scheme is estimated at 1,700,000 dols., and the area which 
it will be possible to irrigate at between 12,000 and 13,000 
hectares. 

German Industry.—A German syndicate has made an 
offer to the Brazilian Government to establish automobile, 
balloon, and agricultural implement factories in the State 
of Minas Geraes, according to a cablegram to the Foreign 
Office from the Brazilian consul in Berlin. Special con- 
cessions in duties and freight rates by the Government are 
requested. 

Sanitary Works in Asuncion.—The Executive Power in 
Paraguay is completing the study of the project which will 
form the basis for the public tender for carrying out the 
sanitary works for the city of Asuncion. This project is 
to be laid before the Chamber of Deputies at once for its 
approval. 

General._-With regard to industry in South America, 
there appears to be a well-grounded opinion amongst 
those who study world conditions that the present is a 
favourable time for starting industrial undertakings out 
here by established European firms, which could supply 
the special parts of their manufactures from Europe, to 
be completed in the factories here. Amongst the factors 
which appear to favour such undertakings may be men- 
tioned the high tariff on most manufactured articles and 
the high freights now ruling. Then Argentine labour is 
not dear, nor is the cost of fuel excessive, in comparison 
with other countries. The experience, reputation, as well 
as the special machinery or methods of manufacture of the 
home firm would all be available, and help to make the 
business a success. As a case in point, it may be men- 
tioned that one of the largest Italian manufacturers of 
rubber tires—Pirelli—is putting up a very large factory 
in the city of Buenos Aires, and other European concerns 
in different lines are following suit. 














Railways in British Malaya. 


THE report of Mr. P. A. Anthony, general manager and 
chief engineer, on the working of the railways in British 
Malaya in 1919, showed that there were marked increases 
in practically all the revenue-producing transactions of 
the railway, but that the increases ‘n expenditure occa- 
sioned by the enormously enhanced cost of materials and 
higher wages and allowances outweighed the increases in 
earnings. The working for 1919—after providing for a 
contribution of £42,104 to the Imperial Government for 
war purposes—-produced a net profit of £386,218, com- 
pared with £396,591 in 1918, representing 2.67 per cent. 
on the total capital expenditure, as against 3.12 per cent, 
in 1918. 

The capital account at the end of December stood at 
£14,429,550. The expenditure during the year, including 
£694,485 spent on rolling stock, amounted to £1,816,135, 
as against £418,146 in 1918. Revenue amounted to 
£1,745,037, and expenditure—-exclusive of the war con- 
tribution—to £1,316,714. A sum of £425,230 was spent 
in Canada during the year and of £146,150 in Australia 
for materials unobtainable from England. 

The train service in connection with the Siamese Royal 
State Railways, which was started on July Iss, 1918, 
enabled a considerable traffic, both passenger and goods, 
to be developed between the two countries. The passenger 
service over the Siamese Railways is on alternate days, 
and the time occupied between Bangkok and Singapore 
is four days—or three days from Penang to Bangkok. 
It is hoped that the service will be accelerated in the near 
future by the running of express trains over the Siamese 





system. No new lines were opened to traffic during the 
year. The total mileage of running lines—-reduced to 


single track—open on December 31st was 1002 miles, 
and of running lines and sidings 1131 miles. Five new 
stations were opened for traffic and five new halts, bring- 
ing the number of stations up to 212 and flag stations or 
halts to twenty-six. The total engine mileage during the 
year wes 5,006,936, and of train mileage 3,463,405, as 
against 4,811,657 and 2,357,979 respectively in 1918, 

The following table comparative 
Statistics ; 


gives some interesting 








i9i2 1919. . 

Miles open to traflic 734 

Number of stations 161 

Number of engines 128 

Bogie passenger coaches 27 

Four-wheeled carriages 66 

Other coaching vehicles 124 
Goods vehicles 3.067 4,154 
Railway service vehicles 890 
‘Train mileage 3 194,200 3 463,405 
Passengers . 11,589,273 10,176,029 
Merchandise carried, tons 988,416 . 1,! 956 
Live stock, head 128,604 142,621 


The following table shows the gross receipts, net profit 


and the amount spent cn construction and surveys :-- 





1912. 1919. 
£ L 
oss receipts 957,635 . 1,718,602 
Net profits ° ° $14,037 386,218 
Construction aad surveys. 529.077 893,106 


A good deal of new constructional work is in progress, 
and trial surveys have been made of possible new lines 
and deviations, a programme which will entail considerable 
expenditure during the next few years. The Pahang 
section of the East Coast Railway, already open over 
141 miles, will be extended to the border of Kelantan 
70 miles. The Kelantan section from Tumpat to the 
Pahang border will be 108 mies in length, of which 32 miles 
are already open to traffic; while work has been begun 
on the section—11} miles—to connect northward with 
the Siamese system at Rantau Panjang. When the East 
Coast Railway is completed, travellers will have an alter- 
native route from Singapore to Bangkok. 

Messrs. Topham, Jones and Railton are the contractors 
for the very extensive railway works at Prai, in Province 
Wellesley, opposite the island of Penang, which will be 
an important and the contractors are 
carrying out the construction of a causeway connecting 
the island of Singapore with the mainland at Johore 
Bahru—see THe Encrveer, April 30th, 1920. The time 
allowed for this latter work, which will carry a double 
line of rails as well as a roadway suitable for motor traffic, 
is 5} years. Ten bopper barges for the conveyance of 
stone from the quarry at Pulo Obin to the causeway were 
ordered in England. At the end of the year four had been 
delivered and were under erection at Singapore. One 
large tug had arrived from England, while a smaller tug 
and a steam launch were bought locally 
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RULES FOR BUILDING AND CLASSIFYING 
RACING YACHTS. 


Stivce 1908 racing yachts of the International Rating 
Classes have been built in accordance with the scantlings 
prescribed by Lloyd's Register of Shipping and the other 
classification societies which joined in the preparation of 
the International Rules. The provisions of the rules have 
recently been under revision by Lloyd’s Register of 
Shipping, the Bureau Veritas, and the Norske Veritas, in 
consultation with the principal yacht designers, and the 
amended rules, as agreed by them, have now been pub- 
lished. 

The Rating Classes for wood yachts range from 6 m. to 
14 m. inclusive, and for composite yachts from 10m. to 
20 m. inclusive, and in order to ensure uniformity of con- 
struction, as well as to enable yachts to race on equal 
terms in those countries represented at the International 
Conference, tables in both metric and British units 
have been compiled. 

In order to obtain a class with Lloyd’s Register, a yacht 
will have to be built under the special survey of one of the 
Society’s surveyors. Application for the survey, stating 
the rating class for which the yacht is intended, should 
be made by the owner or builder, and it should be accom- 
panied by either plans or a specification of the yacht, 








showing the scantlings and materials proposed to be 
adopted in the construction. 

Both wood and composite yachts will be eligible to be 
classed “R” for a term of years, depending upon the 
materials, and fastenings used, and the satisfactory con 


struction of the yacht. The designation “ R™ will denote 
that the scantlings are as required for the Rating Class to 
which the yacht may belong. 

The specification forms referred to above, and forms 
of request for special survey of yachts intended for the 
International Rating Classes, may be obtained on appli 
cation from the Secretary of Lloyd’s Register of Shipping, 
71, Fenchurch-street, London, E.C. 3, or from any of the 
surveyors to Lloyd’s Register, from whom the amended 
International Scantling Rules may also be obtained. 








MANCHESTER ASSOCIATION OF ENGINEERS. 


At the meeting of the above society held on Saturday, 
January 15th, a paper was read by Mr, Felix Milner on 
“ Reinforced Concrete and the Housing of Expensive 
Plant.”” The author said that it was false economy to lay 
out vast sums of money on valuable machinery and yet 
to grudge the expense of proportionately good housing 
accommodation Of all the conditions covering the 
erection of buildings for the lay-out of plant there were 
none which presented themselves with greater interest to 
the designer than those affecting the foundations. In no 
art was it more necessary that adequate strength should 
»e provided, and in no other part of the work could 
unnecessary quantities of money be buried with equal 
ease. Reinforced concrete buildings put into commission 
before the critical stage was reached as a rule gave no 
trouble, whereas buildings which had no work to do were 
the most troublesome. It was good practice to get 
machinery bolted down and in operation during the first six 
months of the erection of the building, because at twelve 
months after mixing concrete, the enveloping and per 
vading component—cement—was of crystalline forma 
tion, whereas at three months the‘concrete was amor- 
phous. Between three and twelve months a change took 
place in the concrete, partly chemical, essentially physical, 
concurrently with the drying out of part of the water with 
which the concrete was mixed. 

The author contended that the mere fact of cracks 
making their appearance in a new reinforced concrete 
building was no criterion as to the quality of the work 
put in by the concreter, and there need be no cause for 
alarm if a crack developed through the centre of a floor 
decking or across the centres of all the secondary beams 
over the whole width of a building. The designer should, 
of course, see such cracks, and his advice might be depended 
upon as to how they should be made good, or whether 
they should be left to open further beforo being chased 
and filled. Early remedies were of a temporary character, 
but late remedies, i.c., fillings executed at about twelve 
months were permanent. The maintenance charges for 
reinforced concrete after twelve months were nil. 

Mr. Milner then remarked that the most common cause 
of cracks in concrete was its contraction during the drying 
out and hardening Ninety per cent. of cracks 
were due to exosmotic drying out and hardening, and for 
nine of the remaining ten those were contributory causes. 
To reduce the tendency to shrink from drying out to a 
minimum, care must be taken to select a cement which did 
not expand appreciably during the setting, because such 
cement subsequently contracted the most. Planes of 
weakness were introduced by the joining up of one day's 
concreting to that of a previous day. 

The author also dealt with the report on reinforced 
concrete made by the Royal Institute of British Architects, 
the outstanding feature of which was, he said, the authori- 
tative establishment of a definite method of placing the 
neutral axis in beam and slab sections subject to trans- 
verse loading. The value of the paper was enhanced by 
the inclusion of a large number of illustrations of founda- 
tion work on hard and soft columns and _ struts 
and superstructures, 


perio 1. 
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PATENT OFFICE APPLICATIONS. 


In 1920 far more applications for letters patent were 
filed in the Patent Office than in any former year. In 
1913 the number of applications totalled just over 


30,000, but fell to about 25,000 in 1914, and a further drop 
subsequently took place, so that not until the year 1918 
was the 20,000 figure again reached. Following the ter- 
mination of hostilities a rapid rise, as was to be expected, 
occurred in 1919, giving the number 32,892, but that high 
figure was far surpassed in the year just ended, when the 
total of 36,680 was reached. This great number may be 
attributed to two causes, namely, the resumption of pte- 
war classes of work at home and the large bulk of invention 
abroad during the war now being protected by patent 
applications in this country. It was possible, under the 
temporary rules, for such foreign applications to be lodged, 
vrovided the Comptroller were given evidence acceptable to 
him; but the rules, as such, expired on January 10th, 
Owing, however, to a difficulty which has arisen in the 
Patent Office in dealing with applications filed under the 
International Convention and under the Treaty of Peace 
with Germany, the Comptroller has found it necessary to 
extend the time for accepting complete specifications on 
applications filed after October 10th, 1919,-until July LOth, 
1921. This provision does not apply to the filing of further 
complete specifications. 

The year 1920 saw many interesting points in connec- 
tion with Patent Office procedure and actions taken 
because of war conditions, one of which was the divesting 
by the Custodian of enemy patents and applications for 
licences thereunder or assignments thereof, in which 
latter case 75 per cent. of the monies passes to the Clearing 
Office in this country, only the remaining 25 per cent. being 
permitted to be handed to the foreign applicant. Work 
appears to be proceeding regularly in this connection, and 
the Comptroller is scrutinising the cases with a view to 
ascertaining that each transaction is not one of a series of 
other transactions, and that it is not intended ultimately 
to deal with the assignments in such a way as to prevent 
the proper proportion of the consideration remaining in 
the country. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Decontrol in the Coal Trade. 


» 

Marcu 3ist or earlier, if possible, is the date 
fixed by the Government for decontrolling the coal trade. 
If this date is to be filled there will have to be a good deal 
of “ hustle,”’ for there is much to be done. There is no 
doubt that the bottom has dropped out of the export 
market much earlier than was looked for, the chief causes 
being the supplies of coal from Germany to France and 
the competition of American coalowners, who were 
attracted to the European markets by the high selling 
price. It is just conceivable that if export prices had 
remained at their highest level the profits might have 
sufficed to pay the 3s. 6d. per shift increase in miners’ 
wages. But they have not remained anywhere near their 
highest level. For the current quarter the export price 
is expected to average in the region of 50s. per ton. And 
there seems no particular reason why it should not go 
even lower. Nor is that all. Whereas three months ago 
there was a ready export sale, virtually at our own price, 
for all the coal we could spare, to-day, despite the lowered 
prices, it is difficult to sell abroad. It is increasingly 
certain that coal cannot long remain at its present price 
without serious damage to the iron and steel and engi- 

But how is a reduction to be managed ? 
remembered that at present profits are 
the Government to the coalowners 
at twice the pre-war rate. This is not a very 
exorbitant figure if the industry is to continue to 
attract capital. Wages, given the continuance of the 
present output, are guaranteed to the men at over three 
times the pre-war rate. The whole question is extremely 
delicate. The men were promised a definite bonus if they 
increased output. ‘If, in consequence of diminished 
demand, the new scheme involves a reduction in wages, 
they will conclude that increased output is a delusion. 
The situation will require very careful handling. There is 
an immense potential demand for coal, but much of it is 
not effective, and cannot be effective at to-day’s price. 
There is reason to fear that the present unsatisfactory 
position may make more difficult the business of de- 
control. So far as the miners are concerned, it is almost 
inconceivable that at least the retention of the “ pool ” 
will not be demanded. As to the owners, they are bound 
to ask for certain financial guarantees. Undoubtedly 
decontrol would ease the position to a large extent. It 
would save money, and it would probably increase enter- 
prise. But even so, the coal trade may well be in for a 
period of depression, and the owners may not care to face 
the full risk “‘ on their own.” 


neering trades. 
It has to be 
guaranteed by 


Unemployment. 


Mr. Neville Chamberlain, discussing the Govern- 
ment unemployment insurance scheme by trades here 
this week, remarked that although such a scheme could 
not be applied to all industries simultaneously, yet they 
would probably see it started in connection with some of 
the best organised trades, and it would be found so advan- 
tageous that it would gradually spread in time to others. 
But unemployment insurance was only a palliative. It 
could not prevent all unemployment, although a great 
deal of unemployment was preventable. The present 
unemployment was due to the condition of Europe, which 
now found itself unable to pay for goods. Did they know 
that in the eleven months of last year—from January to 
November—between 26 and 27 million working days were 
lost owing to disputes in this country ? Another cause 
of unemployment was high prices. Prices had begun to 
fall, and the lower they fell the more likely was trade 
to spring up again. Mr. Gilbert C. Fyle, of Messrs. W. and 
T. Avery, weighing machine engineers, whose opinion on 
the Government schemes I quoted two weeks ago in the 
““ Latest News” column, has this week supplemented his 
first pronouncement by stating that the late reduction of 
hours in the engineering trades was a great contributory 
cause of the present trade slump. The increase in the 
working hours to fifty hours a week might prove of value 
in bringing back employment and business. 


Is it a ‘* Big Cut’’ in Steel? 


Midland steelmasters are debating with serious 
interest whether at the forthcoming national conference 
it will be best to adopt the “ big cut” or the “ little cut ” 
policy. This week’s pronouncement of the chairman of 
the Ebbw Vale Company—Sir F. Mills—boldly in favour 
of a big price reduction, has had a great effect here. Sir 
Frederick's declaration puts him unmistakably amongst 
the “whole hoggers,” and incites a certain degree of 
local support. He evidently fears most the unemploy- 
ment problem, and prefers a resolution on the side of a 
big cut at the next grave conference, and “ to get going 
quickly ” to wait for the time element to force prices down 
gradually. A very singular part of Sir Frederick’s declara- 
tion—at least, so it appears to Midland steelmakers—is 
the statement that “ large exporters, who would be repre- 
sented at the conference, would be able to tell them at 
what price steel must be made in this country to tempt 
buyers abroad.” Boiler plates have been reduced 
£2, making the price delivered in this district £31 7s. 6d. 
Having regard to the readjustments which have been 
effected in raw materials, a lowering of the basis for steel 
sections is understood to be imminent. Practically no 
business is being done in steel semis, except with Belgian 
makers, whose prices are very low. One Belgian manu- 
facturer is reported to have increased his quotation from 
£11 to £11 10s., presumably because he is full of work and 
finds that he can still substantially undersell British manu- 
facturers. A low quotation reported is £10 15s., delivered 
in Birmingham. British billets are selling at £16 to £17. 
but some makers still ask much higher figures. I have 
this week to chronicle that France has now appeared on 
the scene as a competitor, with 2in. billets offered under 
£10 per ton, but the quality it believed to be inferior, 
and British buyers are shy of contracting with France 





in view of past repudiations of contracts. There is prac- 
tically nothing being done at present in strip sheatings or 
plate cuttings. Shearings may be bought for £15, and 
plate cuttings for £16 5s. 


All-England Iron Prices Falling Again. 


The All-England Finished Tron Manufacturers’ 
Committee, which a few weeks since decided upon the 
first national drop of 40s. to 50s. in the price of manu- 
factured “*‘ Crown” bars, is meeting again—this time at 
Crewe—to discuss, it is understood, the advisability of a 
second reducti n. It has been made clear to everybody 
in all the manufactured iron districts of the kingdom that 
consumers, neither home nor foreign, will not in the least 
respond to the first fall that has occurred. They are still 
pursuing the policy of deliberately trying to starve out 
makers. They are withholding all orders they can possibly 
avoid placing, and in this way are systematically seeking 
to force further price concessions in rolled iron. It is to 
consider this strained situation that the National Com- 
mittee has again conferred, and it is not impossible that 
before this letter is published a second all-England bar 
iron reduction will be announced. Unless a new national 
policy is soon revealed, there is a distinet danger of a 
breakaway in the unmarked bar prices. Bar makers in 
one part of the kingdom are in favour of a free hand in 
the matter of prices. In other districts the view prevails 
that further reductions would not increase the volume of 
business, and that a loosened control would probably mean 
disastrous demoralisation. South Yorkshire ironmasters 
are credited with the intention of bringing down prices 
immediately. With makers pressing keenly for business, 
it is possible to get reductions below standard quotations. 
Makers of Staffordshire unmarked bars find their quotation 
of £28 10s. much above the price the Belgians can do a 
great deal of business at. It is true the Belgian bars are 
serviceable only for a limited range of work, and that buyers 
are always uncertain whether they will get punctual 
delivery. Yet Belgian sales go on. There are still con- 
siderable stocks of cheap Belgian bars in the district, 
which suffice for most of the work coming forward. The 
result is that Belgian agents are keener than ever in their 
pursuit of business, and this week quotations have been 
mentioned as low as £15 10s. and £16 delivered’ Birming- 
dam. It is noteworthy that the Belgians include in their 
basis price }in. rounds, for which home makers charge an 
additional 15s. a ton, tin. being the English basis. The 
recent reduction in the Staffordshire marked bar standard 
from £33 10s. to £31 10s. is not much more than an 
academic recognition of the fact that the peak of the late 
boom has been passed. At a meeting of the Staffordshire 
Tinned Sheet Manufacturers’ Association, it has just been 
reported that trade was very quiet, and prices were revised 
as follows :—Best charcoal tinned sheets, 80s. per cwt. ; 
charcoal, 78s. ; coke unassorted, 74s. per ewt. to 20 gauge ; 
best lead-coated steel sheets were reduced to £56 per ton 
to 20 gange. 


The New Pig Iron Prices. 


Midland smelters on "Change in Birmingham this 
—Thursday—afternoon confirmed last week’s Quarter 
Day reduction of from 15s. to 25s. per ton on the strength 
of the fall of 10s. 9d. in coke. Put they claimed that means 
must be found of more drastically cutting down production 
costs before they can give the relief which the finishing 
branches are urgently crying out for. Midland and 
Staffordshire furnace owners do not consider that a reduc- 
tion of coke to 55s. at all meets the case. Fortunately, it is 
understood that the coke position is to be reviewed again 
between now and the end of next month. The new prices 
being Derbyshire grey forge iron down to £11 5s. f.o.t. 
instead of £12 5s., No. 3 foundry £11 15s. instead of £13, 
Northamptonshire forge falls from £11 l5s. and £12 to 
£11, while foundry is obtainable at about £11 10s. Staf- 
fordshire part mine forge and foundry prices are down in 
proportion. The South Staffordshire cold blast smelters 
maintain their selling figure at £19 10s., this brand showing 
some firmness through the scarcity and small production. 
One sale, however, is reported to have taken place at £18. 
A reduction in heavy rolls and mill machinery is antici- 
pated ; but it is postponed until the price of cold blast 
tron has been declared. Millowners contend that pig iron 
must come down much more decisively before they will 
buy to stock. Present reductions, they say, have already 
been discounted. There are many idle furnaces, and 
smelters are threatening to blow out more because it is 
impossible to reconcile production costs with the present 
state of the market. If this unemployed plant could be 
utilised it would relieve the industry of a heavy incubus 
which now makes economical working an impossibility. 


Belgian Pig Iron Threatening Trade. 


Thanks to the activity of the foundries, there is 
just now a greater absorption of foundry pig iron than 
of any other quality. Consumers are, however, using 
up stocks where they have any, supplementing them with 
Belgian pigs and buying as little as they possibly can from 
British furnaces. This is as cruel as it is extraordinary. 
Belgian competition is making inroads which would have 
been inconceivable in pre-war days. Even then the Belgian 
bar mills took a large amount of business from this district, 
but our pig iron makers were able to hold their own. Now, 
however, the foreign furnace product is at our doors. It is 
very suggestive, in this connection, that in the closing 
month of last year there were imported into the country 
17,723 tons of forge and foundry pig iron, as compared 
with 9544 tons in the preceding month. Sweden sent less 
than one-third of the total, the United States about one- 
sixteenth. The origin of the rest—11.228 tons—is con- 
cealed under the general specification “‘ other countries,” 
but it will naturally be connected with the Belgian inva- 
sion. We imported 16.084 tcns of basic pig iron last 
month, against 13.384 tons in November. Here, again, 
the Belgian thrust is plainly evident. No. 3 foundry pigs 
are now being shipped from Antwerp at about 172s. 
f.0.t. this side, £3 or £4 less than the prices which our own 
smelters say they must have if they are to make a profit. 
Antwerp shippers are offering Thomas basic iron at 172s. 
f.o.b. Antwerp, about 190s. delivered here, a price which 
makes our own quotations look fantastic. It cannot 





be too often repeated in this letter that it is the difference 
of the exchange that has given the continental producer 
his opportunity. Until that is redressed or modified there 
is little hope of the producer here putting up an effectual 
fight. An attempt appears to be made to prevent orders 
for basic pig iron going abroad ; at all events this is the 
interpretation placed upon an offer of Lincolnshire basic at 
172s. 6d. at furnace. 








LANCASHIRE. 
(Prom our own Correspondents.) 
Mancuesten, Thursday. 
Iron, Steel and Metals. 


Ow the Manchester Exchange this week one feels 
as far as ever from any settled condition of the meta! 
markets, and the irregularity of prices is so great as to 
deter most people from doing any business. Sellers are 
afraid to quote lower prices for fear of terrifying a possible 
buyer, and buyers are reluctant to make counter-offers 
lest—however much may be taken off the quoted price 
these offers should be accepted. The confusion and 
timidity are, of course, much worse in the iron and steel 
markets than in non-ferrous metals, but there is no indica- 
tion of any desire to buy in either of these sections of 
trade, and the amount of business actually going through 
must be extremely small. Some people talk of a revival of 
trade in the near future, but one can as yet see no indica- 
tions of it, although it may be freely acdimitted that there 
is much to be done if only Europe could get back to work 


again. 


Metals. 


Low prices in the non-ferrous metal market do 
not yet tempt consumers to buy for stock, and until the 
great consuming trades take over some of the burden of 
stock holding it is difficult to see how the prices can im- 
prove to any extent. So far as copper is concerned, the 
great reduction in the American output does not seem to 
have had any effect upon the accumulations of copper in 
the United States, and this is aecounted for partly by 
the claim that many consumers are now using up scrap 
to a larger extent than formerly. If this statement be true 
there should be an approximation between the prices of 
scrap copper and brass and those for the new metals ; but 
one cannot find any evidence of this development. Dealers 
in London, for instance, were offering for clean scrap 
copper £58 per ton, for good gun-metal £56, and for 
yellow brass anything from £37 to £42 per ton. Some 
dealers put their buying price for gun-metal as low as £48 
per ton. This does not look as though metal consumers 
were rushing to buy scrap. One fears that the explana 
tion of the lack of demand for the new non-ferrous metals 
must be found partly in the financial situation and partly 
in the fact that other engineering materials are too dear 
The market for tin shimped again at the end of last week, 
and the lowest prices reached in December were again 
repeated. Those who are most familiar with the vagaries 
of the tin market confess that they do not now know what 
to make of it. While English tin was being offered in 
London at £195 per ton, some sellers in the East were 
refusing to accept £230 per ton. The Government of the 
Federated Malay States is engaged in the attempt to hold 
up the tin market, and there must by this time be an 
accumulation of metal in that country which will subse- 
quently have to be put on the market. One cannot at 
present adopt with safety any views about the future of 
the tin market, and apparently the only safe course for 
the consumer is to buy only what can be used imme- 
diately, and not to be tempted by the fluctuations down 
wards or frightened by the fluctuations upwards. In the 
markets for lead and spelter there is not very much change. 
The latter has, however, shown some weakness lately 
There would appear to be no revival yet in the consump- 
tive demand from the home trades, and probably we must 
wait for that until galvanisers can do a larger export 
business and brass makers are again fairly busy. 


Foundry Iron. 


The market in Manchester for foundry iron is 
certainly no better for the concessions which have been 
made lately; one would be inclined to say that it is 
rather the worse for them; but this is a common result 
of any fall in prices, and although it is often made an 
excuse for refusing to make reductions the attitude so 
taken is unwise. What is essential now is so to bring down 
the prices of iron and steel as to re-establish confidence 
in the stability of the market, and the small changes made 
cannot do that. In Manchester the buyers of foundry 
iron are now almost unanimous in holding off the market, 
and if any transactions take place they are for small 
quantities wanted at once. The actual price at which the 
Midland makers will sell is equal to £12 5s. per ton delivered 
in Manchester, although there are vague rumours that 
No. 3 foundry iron is being offered at much less. At the 
same time there is now a better supply of Cleveland No. 3, 
and if it be bought by the founder here direct from the 
furnaces it will cost him £11 12s. 6d. delivered. As a 
matter of fact, many ironfounders do not care to buy direct 
from the furnaces because of the terms, and they then have 
to pay a merchant something for accommodation. In the 
old days this rarely cost more than an extra Is. per ton, 
but it cannot be done at that rate now. Probably about 
5s. would be nearer the mark. Even so, however, Cleveland 
iron is the cheapest iron available for Manchester at 
present, and the situation suggests that a much greater 
reduction must come in the Midland irons before business 
ean be large again. There is, of course, the other alterna- 
tive of blowing out the furnaces, and there has been some 
threat of this kind*lately. It is possible that a furnace or 
two may be damped down in the Midlands after the 
drastic example of the West Coast trade, but one doubts 
whether this course of action will be carried very far. The 
greater probability is that foundry iron will slowly decline 
in price until the buyers here are tempted again into the 
market. 
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Finished Materials. 


The prices of all finished iron and steel are very 
uncertain, but the trend of things is fairly well indicated 
by the fact that steel bars of English make—perhaps from 
foreign billets—are offered at £18. Steel plates are still 
kept up at £24 to £25, 


Scrap. 


The market for scrap is extremely quiet just now, 
but there does not seem to be any definile change ‘this 
week. Dealers are still asking £10 to £10 10s, per ton 
for the best cast scrap, but, of course, they know that they 
will soon have to modify such a price. The Lancashire 
iron manufacturers are offering only £6 for heavy wrought 
scrap, but they have not yet adjusted the prices of finished 
iron in accordance. For steel scrap there is no demand, 
and probably £5 10s. is as much as could be obtained here. 


Reinforced Concrete. 


The uses to which reinforced eoncrete may be 
successfully applied have been greatly developed during 
the last few years, and although it does not lend itself to 
wathetic treatment, such as is required in the fabric of 
churehes or buildings of an ornate character, it is now 
recognised as a formidable rival to stone and bricks for 
struetures having broad flat surfaces, such as factories 
and engineering works. Mr. Milner’s paper, which was 
read at a meeting of the Manchester Association of 
Engineers on Saturday last, dealt with the application of 
reinforeed concrete to buildings containing expensive 
plant, and im the course of the paper the author called 
attention to some of the peculiarities of concrete which 
require to be understood. One of the most interesting 
of these, perhaps, is the change, partly chemical and partly 
physical, which takes place in concrete between the ages 
of three and twelve months during the drying-out process, 
From the author's remarks it would seem that there is a 
critical stage in the early life of reinforced concrete build- 
ings which calls for either antidote or remedy, and that 
buildings should be put into use before the critical stage 
is reached, In other words, in concrete buildings it is an 
advantage to get heavy machinery bolted down and in 
operation during the first six months in order to relieve 
the high initial tension induced by a tendency to shrink 
and assist the process of crystallisation by vibration and 
the application of external loads and stresses. The author 
said that the mere fact of cracks making their appearance 
in a new reinforced building was no eriterion as to the 
quality of the work put in, and he did not recommend the 
filling up of such cracks until the building was twelve 
months old. In the course of his paper Mr. Milner referred 
to the use of reinforced concrete piles instead of deep 
excavations filled in with mass concrete for carrying 
plant houses, an interesting example of which recently 
came to my notice at the new power station just. completed 
for the United Alkali Company at Widnes. In that in- 
stance over 700 reinforeed piles varying between | 1ft. and 
30ft. long were driven. The piles are l6éin. in diameter, 
and were made by pouring concrete down a steel tube of 
this diameter with a cast iron shoe, the tube being after- 
wards withdrawn from the ground, allowing the concrete 
to sink, spread out and fill up the hole so formed. Suitable 
reinforcement is, of course, placed inside the tube before 
the concrete is poured in. The concrete ash receivers at 
this station are also quite uncommon. They are 50ft. 
high and 20ft. in internal diameter, and are supported on 
concrete legs over the railway track so that the ashes 
can be dumped into trucks for removal. Mr. Milner’s paper 
contained numerous illustrations of reinforced concrete 
buildings, including a foundry the excellent. natural lighting 
of which is a very marked feature. The only adverse com- 
ment which I have to make upon this otherwise instructive 
paper relates to the unusual amount of advertising matter 
which it contains, The reading committee evidently 
requires a fresh supply of blue pencils. 


Barrow-tn-Furness, Thursday. 
Hematites. 


The position in the hematite pig iron trade since 
last week has gone from bad to worse, and now very little 
iron is being produced in the whole district. By last week- 
end the four remaining furnaces in blast at Barrow were 
put ont of operation, and the whole works closed down, 
while the Millom Tronworks have also been laid idle, with 
three furnaces damped down. On Monday night the 
Ulverston Ironworks closed down. In Cumberland the 
production has been cut down to a very low figure. This 
course has been found necessary on account of the inability 
of smelters to turn out iron at a sufficiently low price to 
attract buyers, who are holding out for much lower rates. 
During the week there has been a further drop in values, 
and another cut may be expected. At one time it was usual 
to run iron into store in quiet times, but such a step under 
present conditions is out of the question altogether, as the 
iron would have to be unloaded at a dead loss. The outlook 
is decidedly gloomy all round. 


Iron Ore. 


Tn the iron ore trade there has been a complete 
stoppage at the pits in North Lancashire, for with the 
damping down of furnaces the demand for ore has ceased 
to exist, and here, again, it is not desirable to run up stocks 
of ore. The importations of foreign ore continue, both 
into Barrow and Workington, and at a price much below 
that of native sorts. 


Steel. 


In the steel trade there ie some industrial life 
in the Workington district, where rails and other sections 
are being rolled, but at Barrow the whole of the plant 
and mills is closed down. The only branch of the steel 
trade at Barrow where there is any activity is at the hoop 
works, which continue to be busily employed. A good 
store of raw material is held. The demand for steel is 
very slow for all descriptions, and a lower level of prices 
is being asked for. They will come with the decreased 


prices now ruling for iron. 








Shipbuilding and Engineering. 


There is quietness in the shipbuilding and engi- 
neering trades. Following negotiations between the 
Cumard Steamship Company and Vickers, Limited, work 
is proceeding on the three steamers being built at Barrow 
for that firm, but the order held at Barrow for a second 
steamer for the Donaldson Line of Glasgow has been 
cancelled. The engineering shops are largely on short 
tine 


Fuel. 


There is a moderate demand for steam coal, 
With the closing down of works, the consumption has 
fallen to very small proportions House coal is in good 
demand. Coke is in very small requ st. Much lower 
prices are being demanded by users for both coal and coke. 








SHEFFIELD. 
(From our own Correspondent.) 
The Colliery Position. 


As Sir F. Mills, Bart., chairman of the Ebbw 
Vale Iron and Steel Company, very truly says, the price of 
steel will have to be cut, either now voluntarily or a little 
later by force of circumstances, if we are to secure the trade 
that is essential to the salvation of the country’s financial 
and industrial position. As it is, the very much lower 
prices being quoted by foreign rivals are working havoc 
im our home and oversea markets. That is precisely the 
situation as it presents itself to every steel maker and 
manufacturer in the Sheffield area. But how can any 
further appreciable cut in iron and steel prices take place 
unless it is preceded by a downward movement in coal ? 
There's the rub. That thought, and the knowledge of 
much that has been said or written of late on the colliery 
position, prompted me to seek the views of one of the 
greatest authorities on the point in this part of the country 
certainly, and probably in any other English coalfield. 
We chatted first about the colliery pool—the fund, 
established under the direction of the Government, to 
which paying collieries have contributed and from which 
non-paying mines have received subsidies. That arrange- 
ment, I believe, is supposed to hold until August, but a 
short time ago Sir Robert Horne declared that the funds 
of the pool would be exhausted in ten weeks’ time, and 
there seems an intention on the part of the Government 
to end the arrangement in March. 


A Typical Case. 


In view of such a possibility, it appears to be a 
matter of very grave concern—a serious matter for iron 
and steel makers who are such large consumers of coal 
and coke—that there is not a mine in the whole of the 
vast coalfield of which Sheffield is about the centre that 
is not losing money on production to a greater or lesser 
extent. Let me take the actual figures of what may be 
regarded as a typical case. Up to September last the 
profit on production was 8d. per ton. For the December 
quarter there was a loss of Is. 8d. per ton, and it is esti- 
mated that the March quarter will reveal a loss of 3s. per 
ton. In this typical case the coalowners last year paid 
in E.P.D. about £40,000. This year the company’s loss, 
plus the Government guarantee, is about £125,000—the 
result of recent wage advances. Let us look at the wage 
advances granted since the Government took a hand in the 
control of the mines :— 


District percentage 17. 35d. per ton 
War bonus .. 21. 69d. per ton 
War wage 45. 68d. flat rate 
Sankey wage 29. 24d. flat rate 
20 per cent. ‘ : ‘ 31. 64d, flat rate 
November, 1920, advance . 27. 40d. flat rate 
12.2 percent. . , >». 79d. per ton 


January Ist advance 18d. flat rate 


Total wage increases 196. 79d. per ton 
Just before the war commenced the finished cost of pro- 
ducing coals at the pits referred to was 100d. per ton. 
To this must be added the wage increases shown above 
practically a 200 per cent. advance for wages alone on 
the total finished production cost pre-war—which were 
the principal contributors to a production cost to-day of 
from 360d. to 420d. per ton—say, £1 10s. to £1 15s. per 
ton—without taking into consideration the question of 
compensation. The latter really is in the nature of wages 
and the 7d. per ton paid under that head now compares 
with I4d. per ton paid in 1914. 


The Candid Friend. 


The friend with whom I was discussing the 
matter waxed very indignant, and indeed bitter, at the 
thought of the mess into which Government officials have 
brought the coal industry—for in truth he aseribed all 
the trouble to them and their methods. “To meet the 
situation,’ he declared, “ you must first of all get rid of 
those bureaucrats who have no foresight, who are without 
knowledge or experience of the trade, who are of inferior 
brain-power. How can they be otherwise ? They were 
created in hundreds and thousands at a time when then 
was nothing in the market, when they were up against 
no difficulties. It is those people that have reduced our 
railways, our Post Office, our telephones, our shipping, and 
now the collieries to a hopelessly insolvent condition. 
The only thing to be said in their favour is that they have 
been consistent in their mismanagement. Having muddled 
the railways and the telephones, they have increased the 
charges for both enormously at a time when everything 
else is slumping, and the coal mines will have to get the 
the same unless the Government will clear out and allow 
the owners and the miners—who are not such bad friends 
as some people try to make out—a free hand to try and 
arrive at some way out. Meantime, the Government, 
although it has under the Emergency Act guaranteed 
collieries financially until the end of August, is trying to 
cease ita financial guarantees in March—an absolute 











breach of faith. Surely, the least it can do, having reduced 
the industry to insolvency, is to maintain it for a few 
months and give it a chance of evolving some sort of 


order out of the chaos to which bureaucracy has reduced it 


At the End of the Pool. 


To my suggestion that the state of “ insolvency ” 
was in most cases prospective rather than actual, he replied 
by insisting that the expression he had used correctly 
interpreted the colliery position generally. “If the 
Government does not do so,”" he added, * half the pits 
will have to shut down, because no colliery can have 
saved much money, seeing that the industry has been 
taxed to the extent of 95 per cent. of ite surplus profita 
instead of 60 per cent., as in the case of other industries. 
It is a queer thing that the industries which did most for 
the country during the war—collieries in providing fuel 
and the material for the manufacture of high explosives 
and the steel works which supplied munitions—have 
received the worst treatment from these bureaucrats.” 
These are the views of one who is able to judge the position 
from the inside, and from other directions I gather that 
if the end of the pool, or the Government's financial 
guarantee, comes in March, the hardest-hit collieries 
would have to close down at once. The position might 
be further emphasised if I give an instance of another 
typical colliery within my knowledge. In this case the 
weekly wage bill up to the outbreak of war was about 
£4000 for an output of 12,000 tons a week. Last week the 
wage hill was £11,000 and the output 8000 tons, the cost 
of production being thus about four times what it was 
before the war. 


Increased Production of no Use. 


Now in the steel and other industries we have 
got into the habit, almost, of believing that the sovereign 
cure for too costly production is increased output. And 
so it is, of course, to a very considerable extent. But in 
the colliery business, where the same thing was equally 
true a few months ago, it is perfectly futile to turn to 
increased production as the panacea for the ills that now 
persist. Why, in this coalfield there are colliery sidings 
choked up with wagons loaded with coal and coke—-wagons 
that cannot be got away because there is no market for 
the fuel they contain. They not only cumber the sidings, 
preventing free movement, but they cause a shortage of 
empty wagons. Back in November coalowners of York- 
shire and Derbyshire and Nottinghamshire were still 
urging the Government, as they had never ceased to do 
since the embargo was put on, to allow them to export 
eoal and so retain the valuable markets overseas we had 
built up. The Government, however, was obdurate. 
Foreigners, who had been begging in vain for coal at any 
price from England, received favourable offers from 
America, from some of our Colonies and even from China, 
and in the belief that the difficulty they had for long ex- 
perienced in obtaining fuel supplies would persist, they 
accepted every offer made, and to-day they are over. 
bought. There is a coal slump in Scandinavia—one of the 
best of our old marketsa—and on the Continent, and 
simultaneously with the development of this slump our 
collieries are informed that the embargo on exports is 
removed—removed too late. Hardly anyone wants our 
eoal, which is actually being offered in France, on an 
altogether apathetic market, at 203. a ton, or nearly 
50 per cent. less than the pithead price in this country. 
The position, therefore, in a nutshell is this :—The collieries 
are losing money on production and cannot at the moment 
cover their loss by greater activity in overseas markets, 
nor is there a suflicient demand in the home market to 
justify increased production ; the Government's financial 
guarantee is evidently about to end, iron and steel manu- 
facturers clamour for a reduction in fuel prices, whilst 
the Government has just arranged to give the men another 
advance in wages. It is quite obvious something will have 
to give way—but what ? 


A Steel Cut ? 


lf I have devoted most. of my letter to a discussion 

of the colliery outlook, it is simply because it is the all 
important factor in the iron and steel industries at the 
present moment. Everyone seems to agree that what the 
Ebbw Vale chairman says is about right-—there will have 
to be a further very appreciable cut in prices, though 
how it is to be negotiated without absolute ruin to steel 
makers is a grave problem. Then, again, the wide difler- 
ence between £20 for basic billets made in this district 
and £11 to £12 for similar billets imported from Belgium 
cannot be bridged under prevailing conditions, and even 
if it could be, and assuming that the Belgian makers are 
contenting themselves with very modest profits, could one 
be certain that continental prices would not be cut again 
to below our level ? As a matter of fact, very few of the 
steel furnaces here, | believe, recommenced work after the 
Christmas holidays until Monday last, and many of them 
are idle yet. I was speaking with a director of a company 
with a large department for the production of tramway 
rails, tires and axles the other day, and happened to 
remark that his tramway and railway steel departmenta, 
at any rate, should be very busy. “ Not so very,”’ he 
replied, “‘ so far as tramway steel is concerned. Belgian 
manufacturers are beginning to bite deeply into our busi- 
ness and seem to be able easily to undereut us.” He 
indicated one interesting point, though I <lo not suppose 
its publication will prick the consciences of those autho- 
rities concerned. Public bodies that to 
represent the people seldom have any consciences capable 
of being pricked. 
with many others, tendered for the supply of a number 
of tires for the Bradford, Ipswich and other Corporations. 
They had, of course, to guarantee in the tender that they 
were paying the wages and observing the hours of labour 
customary in the district, but in no case did the contract 
come to Sheflield—they went to Belgium! The foreign 
competitor had no such restrictions placed on his tender, 
beside which he had the advantage of the exchange position. 
Is it with the money thus saved that Corporations are 
able to formulate schemes for the construction of roads 
which few people care anything at all about, in order to 
rovide the wrong sort of work for unemployed men ’? 

his is a topsy-turvy world, 


are supposed 


The point, however, was that his firm, 
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Crucible Steel in a Bad Way. 


Looking at the trade of Sheffield as a whole, the 
optimists are still hanging on to a revival in the matter 
of a couple of months, but the pessimists refuse to be con- 
verted. If anything, they are in a gloomier frame of mind 
than ever, some of them not daring to hope for better 
things wrder six months at least. That a further fall will 
come in both iron and steel seems to be generally under- 
stood, though how it is to be brought about, in the absence 
of @ reduction in fuel prices, without an almost complete 
disappearance of profits, is not clear at the moment of 
writing. Crucible steel people say that even if a “ cut” 
were successfully managed it would make no difference to 
them, because it is the actual demand for high-speed steel 
that has fallen off—not a case of buyers holding off for 
lower figures. Moreover, before the latter could be 
thought of, there must obviously be a fall in Swedish iron, 
which is still very high. Asa matter of fact, in consequence 
of the over-supplied market, the price of high-speed steel 
is comparatively low—though well above the French level 

and the market is simply a nominal one. There is, 
beside, still a considerable amount of realising of stocks, 
both in this and other departments of the steel trade, in 
order to raise money which cannot be got from the banks. 
That, by the way, is just where some of the collieries are 
likely to feel the pinch badly when the Government's 
tinancial guaranty has actually ceased to operate. Banks 
might be willing, under certain conditions, to lend to a 
profit-making concern. but would they lend in these days 
on the hopes of a colliery, or any other business concern, 
converting a loss into a eredit balance? I think not. 
The fact might here be recorded that the Stanton Iron- 
* works Company lighted up a new blast-furnace with a 
capacity of 490 tons of pig iron a week, Up to the moment 
of writing, there had been no further price changes in 
iron and steel reported. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 
Unsatisfactory Trade Conditions. 


THE present unsatisfactory position with regard 
to trade generally is causing considerable anxiety to 
commercial people in the North of England. Everybody 
appears to be “‘ marking time.” The unlooked-for sudden 
change in the position in the North is being watched with 
some anxiety, though opinion is somewhat divided on the 
probabilities. At the moment it is generally admitted 
that little or nothing is being done im the iron, steel and 
coal trades. The most unsatisfactory feature is the export 
trade. Home inquiries are none too plentiful, but it is 
the foreign trade which is under the biggest cloud, and 
business has almost ceased because of the high prices. 
The slump in foreign business is also having a very serious 
effect upon the shipping trade. In the ports on the North- 
East Coast large numbers of vessels are lying idle. This 
week on the Tyne alone there are about one hundred vessels 
laid up, and one can easily realise the great amount of 
unemployment that represents, not only with regard to the 
idle crew, but in respect of many riverside and dock 
workers. This, however, by no means represents the full 
extent of the slump. But for the lack of berths more 
ships would have been laid up. Many inquiries are reported 
to have been made for berths wherein to lay up vessels, 
but the authorities have been unable to allocate more 
space. With so unusual an amount of idle tonnage lying 
in the rivers there is no inclination on the part of ship- 
owners to place orders for new ships. On the contrary, 
continued efforts are being made to cancel contracts at 
the sacrifice of considerable sums of money. There is no 
need, however, for undue pessimism, but it is quite obvious 
that unless the cost of production in all industries is 
reduced, trade generally is not likely to recover. 


Cleveland Iron Trade. 


Up to the present the recent reductions in the 
prices of Cleveland pig iron have utterly failed to improve 
the demand, and there are many consumers who insist 
that further concessions rnust be made. No doubt we are 
only at the’ beginning "of the process of deflation, but it 
can only” be’ a gradual” process, and makers contend that 
with costs of production so high, the present quotations 
leave them only a small margin of profit. The testing time 
has yet to come, and it may be that a fall in prices will have 
to precede instead of following a fall in costs of pro- 
duction. Indeed, as wages and railway rates are regulated 
by selling prices, that must be the procedure to some 
extent. But in the meantime the present prices afford a 
air working basis, and there are hopes of a gradual im- 
provement in the demand. The Cleveland ironmasters 
have now agreed to accept in all future contracts a 
fluctuating price clause giving the buyer the benefit, upon 
any unexpired portion of his contract, of any future 
reduction in price; in other words, the “‘ upward or 
downward clause,” for which buyers have long contended, 
has at last been conceded. Certainly something is needed 
to give a fillip to trade, and probably no other course 
could have been quite so effective. Now that buyers have 
the assurance that as soon as a further drop in prices takes 
place they will get the benefit business should improve. 
Even with the fall in Midland pig iron prices, Cleveland 
iron is still very much cheaper, and this also should exert 
an important influence in favour of the local industry. 
There is now a plentiful supply of Cleveland pig iron, 
particularly the minor brands, though the latter are not 
eagerly sought after. The export trade is very quiet, the 
deplorable state of the continental exchanges heavily 
handicapping British makers. 


Hematite Pig Iron. 


In the East Coast hematite pig iron trade makers 
have decided to abolish the export premium of 5s. per ton, 
with a view to restoring the export trade. It is now possible 
to buy hematite for export at the same price as for home 
consumption, and on that basis a little business is already 
going through. Mixed numbers are quoted at 240s., and 
No. 1 at 242s, 6d. 
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Iron-making Materials. 


The stagnation in the foreign ore trade still con- 
tinues. Consumers are so heavily stocked that not only 
have they no need to buy, but are reluctant to accept 
deliveries under contract. The price of best Rubio ore 
continues to drop, and 43s. per ton ex ship Tees is now the 
general quotation. The supply of coke is abundant, but 
the price of ordinary furnace kinds is maintained at 62s. 9d. 
at the ovens. 


Manufactured Iron and Steel. 


Extreme quietness characterises the manufac- 
tured iron and steel trade, and a recovery in business is 
not expected until a general revision in prices takes place. 
Fuel will, in fact, have to come down before the steel 
makers adopt a price-cutting policy. They cannot, how- 
ever, hope to do business at present figures, and the whole 
trade is held up pending some decision as to prices. 


The Coal Trade. 


The Northern coal position remains in a most 
obscure and difficult condition, and at present all efforts 
to ease the situation are proving futile. The call for any 
kind of fuel seems to diminish daily. There are abundant 
stocks in hand, and orders for prompt or early loading 
would be most welcome at the present time. So far as 
can be seen just now there is no immediate expectation of 
a substantial improvement, owing to the fact that the 
forward inquiry is no better than the spot demand, so 
that it. seems to be a foregone conclusion that in the 
absence of a speedy acceleration in the demand, there is 
nothing left but either to close some of the pits, or resort 
to the general system of short time. This state of affairs 
is already taking effect, and lost time is by no means 
uncoramon in Northumberland, and will doubtless spread 
in the case of Durham county also. Beyond an odd lot 
or two things are practically at a standstill on the market, 
and are likely to continue so until either the foreign buyers 
come to the opinion that the market is at the bottom or the 
collieries reduce their prices further, which they are at 
present unwilling to do. It is frequently asserted that 
sooner than lower the present figures the coalowners will 
close the pits. The home trade is fairly large, and there is 
ample rolling stock, with a good dispatch, which eases 
the position of some of the collieries very considerably, 
There is practically no change in the position of the coke 
trade. The demand is exceedingly attenuated, and stocks 
continue to accuraulate, for which there is no inquiry, 
Prices are only nominal, and discounts are possible. 








SCOTLAND. 
(From our own Correspondent.) 


Railway Oil Engines. 

THE enterprise of the Highland Railway Com- 
pany has provided the first practical demonstration in 
Scotland of the substitution of oil for coal fuel for loco- 
motive engines. A successful test was carried out last 
Friday with a passenger train between Inverness and 
Forres, the haulage weight being 416 tons. On Saturday 
the Clan Stewart, one of the Highland Company's new 
powerful locomotives, brought the 10.30 a.m. passenger 
train from Inverness to Perth over the direct route, entail- 
ing the negotiation of various difficult gradients, some 
being equal to any in the United Kingdom. The engine 
used was converted from coal to oil at Lochgorum Loco- 
motive Works by the Scarab Oil-burning Company, 
London. Five tanks, having a total capacity of about 
700 gals. of oil, are carried. The ordinary driver and fireman 
work at the engine. At present the Highland Railway 
Company’s locomotive coal has to be carried a distance of 
300 miles, and it is believed that the substitution of oil 
fuel would effect a big saving. It is intended to run 
passenger trains daily by this new oil engine. 


Pig Iron. 

There is no evidence so far of an increase in the 
pig iron turnover. Buyers are apparently doing nothing 
apart from actual necessities, and even these seem to 
shrink as time goes on. The fall in hematite from £13 5s. 
to £12 10s. per ton may attract some business, but that 
remains to be seen. 


Finished Iron and Steel. 


Prospects in the steel and iron trades are not en- 
couraging. Many of the works have only made a partial 
re-start, orders in hand being insufficient to warrant full- 
time employment. Home prices have been cut, but conti- 
nental material can still be obtained at lower figures, and 
buyers are evidently quite prepared to wait until local 
quotations assume a still easier level. The demand for 
steel material of all kinds is in a very reduced state, and 
order books are lighter than they have been for a long 
period. Bar iron works are now in a similar position, and 
new orders are becoming very essential. As in other 
departments, malleable iron prices are much too high to 
give any hope of an improvement in turnover at present. 
Shipbuilding yards are working again, but progress is 
retarded by the carpenters’ strike. New orders in the 
engineering trade are scarce, but a fair amount of old 
business is still on hand. 


Coal. 


The output of coal is fairly well maintained at 
recent levels, but the demand is far from sufficient to 
overtake supplies, and colliery sidings are becoming con- 
gested with loaded wagons. The call for industrial fuel 
is much reduced owing to short time being so prevalent 
at the consuming works. Shipments to Irish ports are 
extremely small, and general export business shows little 
sign of renewed activity. ‘ Aggregate shipments during 
the past week amounted to 98,455 tons against 61,272 
in the preceding week and 212,576 tons in the same week 
in 1913. Scottish coalmaster ‘have agreed to scrap all 
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existing prices, and thus make future business a matter 
of competition in the open market. With ‘the freeing of 
export prices and the increase in output an improvement 
in export business is expected. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Coal Trade. 


Tuere has been no appreciable improvement in 
the conditions governing the coal trade during the past 
week, and irregularity in employment at the collieries is 
one of the outstanding features. No real improvement is 
looked for at present. Prices of South Wales coals have 
fallen, but it is very questionable whether they have yet 
touched a reliable competitive basis. Values have touched 
pretty well the point at which it is impossible for owners 
to accept a lower figure consistent with meeting the high 
costs of production, and therefore the attitude of owners 
is much stronger towards any business below current 
figures, and work at the collieries is very intermittent. 
On an average, there are about 20,000 to 25,000 men idle 
in the coalfield daily. This is probably a low estimate. 
The question of unemployment was considered recently 
by the Joint Sub-committee appointed by the Concilia- 
tion Board to deal with this problem, when the workmen's 

resentatives raised the point whether, in order to 
alleviate the position of some districts, it was not possible 
for orders that were available to be distributed equally 
among the collieries, but the reply of the chairman, Mr. 
Evan Williams, was that such action was not possible, 
and if such a course was adopted it would only accentuate 
the present situation and undoubtedly result in further 
loss of time at the collieries. The point was ermphasised 
that buyers abroad are now in the position to dictate their 
own terms and to purchase such descriptions of coal as 
they require, this being particularly the case now that 
other districts in the United Kingdom are allowed to 
export freely. To attempt nowadays to get buyers to 
accept any sort of coal except the particular grade they 
need would be entirely futile, and would only end in 
buyers going elsewhere for their requirements. The day 
when coalowners could ship any quality of coal to consumers 
abroad has gone, probably never to return. France, for 
instance, paid very dearly during the war period for very 
inferior descriptions, and it is one of the few ways of 
encouraging buyers abroad to operate at all by supplying 
them with the particular descriptions of coal most suited 
to their requirements. Furthermore, to talk about 
allocation and distribution of orders is too reminiscent of 
war-time conditions, and is quite inconsistent with present 
tendencies, and the desire of all, excepting probably the 
miners’ leaders, viz., de-control of the industry. 


New Wage Proposals. 


" A certain amount of optimism has been created 
concerning the outcome of the deliberations of the National 
Coal Board appointed under the strike settlement to 
consider the future wage regulation of the coal industry 
as from March 31st. It is, however, very early to enter- 
tain any great hopes that everything will pass off smoothly. 
The coalowners have submitted proposals to the miners’ 
representatives, who, it is stated, have agreed to the 
“principle,” which is very different to falling into line 
with the details of the scheme. The scheme concedes the 
principle of giving each worker a direet share in the future 
profits made by the industry. This is very important, but 
the details have yet to be discussed, and may prove very 
thorny. There is also the question of the merging of the 
many flat-rate, war and Sankey wage advances into the 
new wage, and this is a matter of considerable complexity. 
So far, it is understood that the proposal is that the present 
wage of 50 per cent. shall be taken as the future fixed 
minimum wage standard of the industry, and this mini- 
mum wage shall give to the owners a fixed minimum return 
on capital per ton of coal raised. With regard to the other 
50 per cent. of the wages, this shall be treated as a floating 
wage, to be governed by the fluctuating conditions of 
trade and selling prices. As regards the income obtained 
by the industry beyond the fixed minimum wage to the 
men and the minimum fixed return to capital, the pro- 
posal placed before the National Committee is that two- 
thirds of the remaining income should go to the workmen 
and one-third to the owners as additional profits. So far. 
the whole scheme has not yet received a great deal of 
attention in coal market circles, as it is realised that the 
negotiations and deliberations of the National Committee 
are, so far, in an early stage, but still the opinion is held 
in many quarters that the future fixed minimum wage 
standard, if placed at 50 per cent., is too high. The men 
lose nothing by the fixed minimum being lower, assuming 
that trade and selling values are good, but if the contrary 
is the case, then it is possible that the owners may require 
the standard to be revised, and this would then naturally 
raise a whole cloud of trouble and cause no end of injury 
to trade. 


A Strike and the Sequel. 


About 1600 men engaged at the “Gwaun-cae- 
Gurwen collieries are idle, and it will probably be a lesson 
to them. The trouble originated through the impression 
on the part of the workmen that eight of their number 
were being preferentially treated by the management, and 
the result was that 800 men came out on strike. They 
insisted on the eight men being dismissed, but this the 
management absolutely declined to agree to. The strike 
was altogether unauthorised, and one effect was that the 
company was unable to carry out certain contracts. The 
matter came before the Disputes Committee, but the 
Committee declined to interfere in matters that came 
strictly within the rights of the management. Since then 
the strikers have shown more reason, and have been ready 
to resume work, but trade has not improved, the reverse 
being the case, and now all the workmen at the collieries 
are idle. The question was raised at a meeting of the 
Executive Council of the Miners’ Federation on Monday. 
when it was reported that the general secretary had made 
an application to the directors of the company to grant 
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him an interview for the purpose of trying to secure a 
restart of the collieries, but the general secretary received 
a telephonic message from the chairman of the company 
that at the moment the directors were not iff @ position 
to restart, as they had neither dhips*fiof Btermms of Any 
kind to take the coal, and that the chairman with other 
members of the directorate were proceeding to France 
to see what could be accomplished in the way of business. 
There the position remains, but it is not unlikely that the 
men who came out on strike and tried to lay down the 
law as to what the management shal! do, will be idle for 
some time as the result of, their overbearing and _ ill- 
advised action. 


Iron, Steel and Tin-plate Trades. 


Quite half the tin-plate works of South Wales 
continue idle, and according to one manufacturer the 
outlook is one of unrelieved gloom, the smallest demand 
for tin-plates being 5s. below the actual cost of production. 
In the Llanelly district and Swansea area the situation is 
growing worse, as the number of works ceasing operations 
is being added to. All the remaining workers, numbering 
3000, at the Dowlais steel works, owned by Guest, Keen 
and Nettlefold, Limited, were given notice on Monday 
last to terminate contracts in a month’s time. ‘This is a 
precautionary measure, but, as the vice-chairman of the 
company, Mr. H. Seymour Berry, explains, as long as 
orders come forward the works will be kept going and 
everything possible will bé done to provide, employment 
for the men. The outlook in the iron and steel trade was 
dealt with at a recent meeting of the Ebbw Vale Joint 
Industrial Conference by Sir Frederick Mills, the chairman 
of the Ebbw Vale Steel, Iron and Coal Company, who said 
that unfortunately they had got the selling price of iron 
and steel too high. At the height of their prosperity they 
had steel selling at anything from £20 to £30 a ton, but 
only people who were under the necessity of paying such 
prices actually paid them. Their necessities had been 
met and they were not now in the market, and for some 
months past it had been impossible to sell steel in sufficient 
quantities to keep the iron and steel works going. Sir 
Frederick Mills added that to test the market they had 
bought some steel at £11 5s. per ton delivered at Ebbw 
Vale, and, commenting on the difference between that 
price and the selling price of £20 to £25 a ton a few months 
ago, he said they eould not bridge over a divergency like 
that by means of any import duty. He believed the 
alternative they had lay in the direction of a “‘ cut.” The 
cost of coal was too high. When they considered that the 
cost for coal in making a ton of steel in 1915 was about 
17s, and to-day it was about £4 8s., they would see there 
was & Very great hiatus to bridge over. What they had 
to do was to find out the price that would tempt people 
to buy the finished article, such as corrugated sheets and 
everything else that they had to make the raw steel for. 
They had all got to make a “ cut.” 


Wage Items. 


Some time ago patent fuel workers ‘in South 
Wales made application for a 35 per cent. advance in their 
wage rate. At a special meeting of the South Wales 
Patent Fuel Manufacturers’ Association and of the 
Dockers’ Union, held at Cardiff on Monday, it was pointed 
out that it was impossible at present to find orders to keep 
works regularly employed, and that prices had fallen 
below cost. The employers, therefore, could not concede 
the men’s application, and their representatives realised 
that the circumstances of the industry did not« warrant 
an advance. The employers, however, did not seek a 
reduction in wages, the report that they intended putting 
in an application for a 20 per cent. reduction being in- 
correct. There will be a meeting on Saturday next between 
employers and the Dockers’ Union concerning the ques- 
tion whether copper workers’éwages are to be reduced 
5 per cent Employers recently came to the conclusion 
that unless the workers accepted this reduction, there 
was no alternative but to close some of the works next 
month At a meeting of the Cardiff Pilotage Board on 
Monday the pilots agreed to accept the offer of the ship- 
owners of an increase of 10 per cent. in the pilotage rates 
and charges for the Cardiff area, thus bringing the rates 
up to 75 per cent. in*excess of the pre-war charges. It 
is expected that other pilots in South Wales will also 
accept a similar advance. 


Current Business. 


Operations on the coal market do not show any 
material expansion. Coal exporters are putting forth 
every effort to find new markets and encourage business, 
but it is a most difficult task. It is easy enough to talk 
about looking to fresh fields for business and recovering 
old markets, but it is quite another matter in practice. 
A lot of hard work has yet to be done. Buyers abroad 
are not yet convinced that prices have touched bottom, 
and, furthermore, the financial conditions abroad are far 
from satisfactory. Extended periods of credit are being 
requested, but who in these days can afford to run risks ? 
A cargo of about 4000 tons of coal or patent fuel, for Italy, 
for instance, may involve a total sum, including freight 
charges, &c., of £15,000 or £16,000. This is a considerable 
item. Exporters cannot afford to run risks, and so are 
adhering to the conditions of payment against documents. 
It is easy enough in a way to sell coal, but it is quite a 
different matter to get the money. 








Latest News from the Provinces. 


SHEFFIELD 
Iron Prices Still Falling. 


j _ So far there seem to have been no further reduc- 
tions in the quotations of steel billets here, though business 
is largely subject to bargaining, and transactions at levels 
much below the list prices are reported. Belgian billets 
are stated to have been sold, delivered Sheffield district, 
down to £10 15s., which is precisely the figure to. which 





Lincolnshire foundry pig iron has just been reduced, 
forge being marked 5s. lower than that. With so many 
basic steel furnaces idle there is absolutely no call for 
Lincolnshire basic pig iggn, which és consequently being 
quoted down to £9, gh transactions are said to have 
taken place at 10s. less. 


WALES AND ADJOINING COUNTIES. 
Swansea Metal Exchange. 


Market conditions continue quiet, and there is 
no sign of improvement in business. Tin-plates are dull, 
the basis price of 338. being maintained, but'in, view of 
costs of production makers are asking 38s. to 39s. per box 
in some eases. The setting up of a central selling agency 
is again being discussed, the suggestion being made that a 
company be formed under the style of “ The Welsh Tin- 
plate Firms, Limited,” with a capital of £2000 per mill in 
£1 shares, of which £1000 shall be paid up at once. It is 
understood that the intention is not to fix a selling price, 
but rather to eliminate the merchant and,decide the per- 
centage of profit. Sheet and tin bars remain at £17 10s., 
the official minimum, but business is dull, foreign bars 
being offered at from £11 to £12 per ton. Works outside 
the South Wales Siemens Steel Association are” offering 
supplies at round about £16 per. ton. 








LAUNCHES AND TRIAL TRIPS. 


Ben Truman, steel motor coaster; built by James Pollock, 
Sons and Co,; to the order of Truman, Hanbury, Buxton and 
Co., Limited ; dimensions, 85ft. by 18ft. by 7ft. 6in. ; to carry 
125 tons deadweight. Engines, 80 brake horse-power two- 
cylinder “E.1” type Bolinder direct reversible heavy oil 
engine ; constructed by the builders; launch, Saturday, 
December 11th. 

Guienarr, for Eastern trade ; built by Harland and Wolff, 
Limited ; to the order of Glen Line, Limited; dimensions, 
592ft. by 62ft. by 38ft. Gin. ; gross tonnage, 9500. Engines, 
two sets Diesel oil ; constructed by the builders ; trial trip, 
Tuesday, December 14th. 

K’var Li; drag suction hopper dredger; built by Lobnitz 
and Co., Limited; to the order of Hai-Ho Conservancy Com- 
mission, Tientsin, China; laumch, Wednesday, December 15th. 


DeerworKker; bucket dredger; built and engined by 
Lobnitz and Co., Limited; to the order of C. H. Campbell, 
Limited ; completed most successful trials on the Cly on 


Friday, December 17th. 

Oroya; twin-screw passenger and cargo steamer; built by 
Harland and Wolff. Limited; to the order of Pacific Steam 
Navigation Company; dimensions, 547ft. 6in. by 62ft. 6in. ; 
12,300 gross tonnage. Engines, two sets of Brown-Curtis geared 
turbines ; launch, Thursday, December 16th. 


P.L.M. 23; built by Sir Raylton Dixon and Co} Limited ; 
to the order of La Compagnie des Chemins de Fer de Paris a 
Lyon et & la Mediterranee ; dimensions, 400ft. by 56ft. by 31ft. ; 
to carry 8900 tons deadweight. Engines, quadruple-expansion, 
23in., 32}in., 47in. and 68in. by 48in. stroke ; pressure 220 Ib. ; 
Howden’'s forced draught fitted ; constructed by North-Eastern 
Marine Engineerifg ‘Company, Limited ; Jaanch, Thursday, 
December 23rd 

Mopasa; twin-screw passenger steamer of the intermediate 
type; built by Swan, Hunter and Wigham Richardson, Limited 
to the order of British India Steam Navigation Company, 
Limited ; dimensions, 480ft. by 58f{t. by 36ft.; to carry 10,750 
tons deadweight Engines, twin set double-reduction geared 
turbines ; constructed by builders; launch, Friday, December 
24th. 

J&ssmMORE ; steel screw steamer for Danube trade; built by 
Irvine's Shipbuilding and Dry Docks Company, Limited; to 
the order of Johnston Line, Furness. Withy and Co., Limited ; 
dimensions, 372ft. by 52ft. by 26ft. 9in.; to carry 6300 tons 
deadweight. Engines, triple-expansion, 26in., 43im., and 73in. 
by 48in. stroke; constructed by estinene. Westgarth and Co,; 
Howden’s forced draught fitted ; launch, Friday, December 24th. 








CALENDARS AND DIARIES. 


Jounson and Co., Limited, 322, High Holborn, 


Wall calendar with monthly tear-off sheets. 


WALTER 
W.C. 1. 

W. W. Spracve 
street, E.C. 4. 

H. J. Sxketron anv Co., Limited, London.—Wall calendar 
with daily tear-off sheets, the figures being very prominent. 


ann Co., Bread-street-hill, Queen Victoria- 
Wall calendar with monthly tear-off sheets. 


Wiiriam Frets, Limited, Greek-street, Leeds.—Small desk 
calendar with monthly cards, the dates being in red and black 
alternately. 

Priest Furnaces, Limited, Middlesbrough.—Daily sheet 
for the year, a refill for the original desk stand already supplied 
by the firm. 

A. A. Jones anv Suteman, Limited, Leicester,—Wall calendar. 
A machine manufactured by the firm is reproduced on a monthly 
tear-off sheet. 

R. Y. Prckerine anv Co., Limited, Wishaw, Scotland.—Wall 
calendar with monthly tear off sheets. A view of a railway 
carriage is reproduced in colour. 

ASHWELL AND Nessit, Limited, Leicester.—Wall calendar 
with a coloured picture. The title, we understand, is ‘‘ Pure 
Air and Tempered Heat.’’ Daily tear-off sheets. 


SuBMARINE Sicnat Company, Friars House, New Broad- 
street, E.C.—Small desk calendar with monthly tear-off sheets. 
A view of a lifeboat crew at a rescue is given. 

THe Avurep Steet Makers aNp Founpers, Limited.—Wall 
calendar with monthly tear-off sheets. Each sheet has a view 
of work in progress in one or other of the shops. 

Tue Ketentey Gas anp Om Enocrne Company. Limited, 
Imperial Works, Keighley.—Desk calendar, daily tear-off 
sheets with a background of the model of an engine manufactured 
by the company. 

Fiemine, Brrkey anp Goopatt, Limited, West Grove Mill, 
Halifax.—Useful pocket diary. Information is included of the 
firm's manufactures, and pockets for notes, &c., are made in the 
case containing the diary. 

TOOLMAKERS AND Licut Macutnery, Limited, Lower Oxgate- 
lane, Cricklewood, N.W. 2.—Wall calendar with monthly tear- 
off sheets. Four views are reproduced of some of the machines 
manufactured by the company. 
INTERNATIONAL 
U.S.A. 


ELEecTrRic 
York, 


WESTINGHOUSE 
Broadway, New 


Company, 165, 
Wall calendar with monthly 


tear-off sheets. A coloured reproduction is presented of ‘‘ Joan,” 
from the painting by Abhey Altson. 












PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tse Strauss Bascule wie Company desires us to state that 
ite home offices are bow at No. 225, Michigan-avenue, Chicago. 

Tue Westminster Toot ann Exrecrric Company has now 
completed the ee of and is operating ite new Westool 
Works, Putney Bridge-road, London, 8.W. 15. 


WE are asked to state that on and after the 3lst inst. the 
London offices of the Parsons Marine Steam Turbine Company, 
Limited, and of C. A. Parsons and ©v., Limited, will be at 56, 
Victoria-street, 8.W. 1. 


Mr. Jonn MacponaLp HENDERSON, a partner of Mesara. John 
M. Henderson and Company, of Aberdeen, has been appointed 
a director of the North of Scotland and Town and County Bank, 
Limited, Aberdeen. 


In order to cope effectively with ite export trade, Alfred 
Herbert, Limited, of Coventry, has found it necessary to amstitute 
a special export department at its London office, 64, Victoria- 
street, S.W.1. The department is under the direction of Mr. 
A. B. Wearing. 


We are asked to state that Mr. Harold George Cohen, eldest 
son of Mr. Michael George Cohen, the senior of the firm of George 
Cohen, Sons and Co., iron and metal merchants, of 600, Coim- 
mereial-road, London, E., bas been admitted into partnership 
with the firm from January Ist. 


Mr. Ernest Wiison, forinerly with Sir W. G. Armstrong 
Whitworth and Co., Limited, Manehester, for inany years, and 
lately a director of Picketts’ Limited, Hove—the London agent 
for the Apex Steel Company, Limited, Sheffield—asks us to state 
that he has severed his connection with the latter firm. 


Messrs. WaLus-Jones anp Dent, consulting engineers— 
Mr. Reginald J. Wallis-Jones, M. Inst. C.E., M.1.E.E.—have 
removed from 9, Old Queen-street, to their new office at Adams 
House, 23, Old Queen-street, Westminster, London, 5.W. 1. 
Telephone: Victoria, 8070. Telegrams: “ Alteration, Vic., 
London.” 

Tue Goulds Manufacturing Company, of Seneca Falls, New 
York, desires us to announce the appointment of Mr. Edward 8. 
Jenison as acting general sales manager, to succeed Mr. W. E. 
Dickey, who retired from business on January Ist. For the past 
five years Mr. Jenison has been manager of the company’s 
Philadelphia office. 

Our readers will be interested to know that a lecture which 
Mr. E. W. Petter delivered at the Guildhall, Bath, on December 
lst last, under the auspices of the Industrial League and Council, 
has now been reprinted and is published by the Wessex Publish- 
ing Company, Limited, Yeovil, for afew pence. It forms a useful 
little pamphlet for distribution amongst workpeople. 


Mr. Percy R. ALurN informs us that, as from the Ist of this 
month, he retired from active engineering management of the 
Castner Kellner Alkali Company—-thengh his services are still 
retained in a corisultative capacity—and that he is now in 
practice at Linden Lodge, Runcorn, Cheshire, as a consulting 
engineer in connectjon with the design of steam and gas power 
plant and the application of electricity to mining work. 


Captain 8. Bramiey Moons, M.C., M.I. Mech. E., M.1.A.E., 
and Mr. Francis J. Bostock, M.I. Mech. E., M.1.A.E., M.1. and 
8.1., have resigned their positions with Messrs. David Brown and 
Sons, of Huddersfield, and have started for themselves under the 
style of Bostock and Bramley, with works and offices at Nether- 
ton, Huddersfield. They are specialising as consulting engineers 
on power transmission and are acting as sole representatives of 
Messrs. Sharp and Preston for the North of England and Seot- 
land in connection with their automatic gas and air mixing 
incorporators for induetrial heating. Mr. E. Gregory, who lately 
acted as Messrs. D. Brown and Sons’ assistant works manager, 
has joined the staff of the new firm as chief engineer. 


Fo.iowrse its policy of sending out specially trained repre- 
sentatives to report on the markets, investigate trade prospects, 
assist local agents and appoint others for the sale of ita products 
where arrangements in that connection are not yet comple ted. 
and generally to expand the company's activities, Agricultural 
and General Engineers, Limited, informs us that the following 
are now representing it at the addresses given :— Buenos Aires : 


Mr. T. H. Dryden, Calle Victoria 450; Bucarest: Mr. Hugh 
Ledward, care of the British Legation; Port Elizabeth: Mr. 
Gordon Lyall, P.O..Box 630; Auckland, N.Z.: Mr. T. W. 
Cranch, 5, Cameron-street, Devonport; Sydney: Mr. J. W. 


Godfrey, Beacon Grange, Eastwood. Mr. Sergent has also been 
appointed for similar duties in Northern Africa and is at present 
in Morocco. 








NETHERLANDS East Inpres Farr.—The second Netherlands 
East Indies Fair is to be held at Bandoeng—Java—from Sep- 
tember 19th to October 9th of this year. The Fair will be inter- 
national in character. It is intended that everything that per- 
tains to industry, commerce and agriculture shall be represented 
at the Fair, and an exhibition of motor vehicles and tractors is 
to be held simultaneously in the same town. Further informa- 
tion may be obtained from the British Chamber of Commerce 
for the Netherlands East Indies at 38, Dover-street, London, 
Ww. i. 


Tue InstrrvtTion or Ex.ecrrica, Enorxerrs.—It is pro- 
posed, if a sufficient number of candidates make application, 
to hold in London in April, 1921, an examination for Associate 
Membership. Arrangements will also be made for the examina- 
tion to be held at local centres in the United Kingdom and 
abroad. Applicants desiring to sit for the examination should 
send their entry fortis and examination fees in time to reach the 
Secretary of the Institution, 1, Albemarle-street, London, W. 1, 
not later than March Ist, 1921. Entry forms and copies of the 
examination regulations may be obtained on application to the 
secretary 


A New Hoss Cuir.—A sample of a new type of clip for 
attaching rubber hose pipes to metal fittings, such, for instance, 
as the circulating water connections of petrol engines, has been 
forwarded to us by Brown Brothers, Limited, of Great Eastern- 
street, London, E.C.2. It takes the form of a conical brass 
sleeve with a sharp internal thread and a knurled exterior. The 
sleeve is simply screwed on to the end of the hose, after the 
latter has been slipped over the fitting, and is screwed up until 
the taper thread compresses the rubber sufficiently to make a 
tight joint. The device is, of course, extremely simple and neat, 
and will not break through being tightened up, as is so often 
the case with split grips closed by a bolt. 


Contracts.—-The Underfeed Stoker Company has recently 
supplied travelling grate stokers for the power stations at 
Manchester (4), Bradford (12), Melbourne (2), Falkirk (1), 
Midland Power Company (3). and to the Alliance and) Dublin 
Consumers’ Gas Company (3); for the following industrial con- 
cerns: Cory Brothers (3), Henry Tate and Sons, Liverpool (4), 
Bryant and May, Liverpool (5), Home Grown Sugar Company 
(4), and Colonial Sugar Refinery (2); underfeed type stokers 
to the South African Carbide, &c., Company (2), Henry Tate and 
Sons (6), and North British Rubber Company (9); ash con- 
veyors to the Lancashire and Yorkshire Railway, Dalmarnock 
Gasworks, and Alliance and Dublin Consumers’ Gas Company ; 
and air heaters to the Northampton Electric Light Company. 
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Current Prices for Metals and Fuels. 


IRON ORE. 


N.W. Coast— 
Native 
* Spanish ... 
1 N,. African 
N.B. Coast— 
Native 


Foreign (e.i.t.) 


",J- to 50/- 


PIG IRON. 


ScoTLaND—* 
Hematite ... 
No, 1 Foundry 
Nos ,, 


N.E. Coast— 


Hematite Mixed Nos... 
No. 1 


Cleveland— 


Masi 3:14 de fee 
Silicous Iron ... 
No. 3 G.M.B. 
No, 4 Foundsy 
No. 4 Forge 
Mottled ... 
White 
MIDLANDS— 
Staffs.—* 


All-mine (Cold Blast)... 


Part Mine Forge ... 


Home. 
£ ad. 


1210 0 
13 5 0 
13 0 0 


5 Oto £1912 0 
5 


12 ee age dome 


. FoundryNo.3 215 0 ... ... _ 


Northampton—3 
Foundry Nos. 2 and 1 


No, 3 
Forge 


Derbyshire® (All prices u 
No, 3 Foundry 
Forge 2... 


Lincolnshire ® (All prices uncertain)— 


Basic... 
Foundry ... 
Forge 
N.W. Coast— 
N. Lanes, and Cam.— 
Hematite Mixed Nos... 
Special 


1115 0 te: 
1110 0 te 
1017 6 te 
neertatn)— 
1115 0 
11 5 0 


9 0 0 to 
0 to 
0 to 


1210 0 
1115 0 
11 10 0 


10 15 
10 10 


‘er k 
l4 5 


STEEL (continued) 
Home. 
La 

Ship Plates ... ... ... 2410 

i Sh SS ee “ns Re 

Boiler Plates... ... ... 31 

Joists ee 

Heavy Rails ... 

Fish-plates 


Cy 


coococs? 


N.E. Coast— 


LANARKSHIRE— 


* FUELS. 
SCOTLAND, 


(f.0.b, Glasgow)—Steam 


” ” 


” ” 


” 


Ell 

Splint 
Trebles ... 
Doub!es 
Singles ... 





MANUFACTURED IRON, 


SooTT.aNnD— 
Crown Bars 
Heat °° 
Angles 
Tees 

N.E. Coaat— 
Crown Bars 
Best ,, 
Angles 

Lanos. (Pending alterations)— 
Crown Bars ... 
Hoops 


8. Yores.— 


Crown Bars 
Best - 


MIDLANDSs— 


Marked Bars (Staffs.)... 


*Crown Bars ... ... 
* Nut and Bolt Bars 
Black Sheets (dbls. ) 


Home. 
aa 
27 10 
31 :¢0 
3% 0 
3.6«C0 


27 10 


28 10 
29 10 


31 10 
28 10 
28 10 
25 0 


Galv. Sheets 24 W.G. 


(f.0.b. L’pool, or equal) 


Gas Tube Strip 


28 0 
32 0 


STEEL, 


Scortanp—® 
Boiler Plates... 
Ship = 
Angles, &c. 
Steel Sheets ... 
Galvanised Sheets... 


® Delivered. 
* Except where otherwise 


‘Net makers’ works. 
indicated 


Home. 
£s. d, 


2410 Oto £31 10 0 
24 0 Oto 27 0 0 
2610 Oto 2710 0 
33.0 ~«0 





Channels... ... 
Hard Billets ... 
Soft ,, 

N.W. Coast— 

Barrow— 

Heavy Rails ... 
Light ” 
Billets _ 
Ship Plates ... one 
Boiler ;, ss. a as =D 


»: 


=e, 
eo 
SCoORSRRSERe 


eoocoocoocoococcoca 


os. 


00 


MANCHESTER ( Prices irregular and uncertain)— 


Bars (Round) is eee 
»» (others) ee ee 
Hoops (Best)... ... ... 30 
» (Soft Steel) ... 27 
y» (Lanes, Boiler)... 31 


0 Oto 3000 

0 0 to 28 0 0 

TO sdeinas — 

SiO-+u “sd — 

0 O0to 30 00 
Otc 4 00 


SHEFFIELD (Prices irregular and uncertain)}— 


Siemens Acid Billets ... 26 
Bessemer Billets ... 
Nl a 
Soft ,, bes 
Hoops (Iron) ... 
sy (Steel) 
Mrm.anps—‘* 
Mild Rolled Bars ... 
Soft Billets and Bars ... 
Hoops 
Tube Strip 
Angles 
Joists 
Wire Rods 


NON-FERROUS 
SwansRa— 

Tin-plates, I.C., 20 by 14 ... 
Block Tin (cash) ... 

Pm (three months) ... 
Copper (cash)... 

» (three months) 

Spanish Lead (cash) ... 

80 (three months)... 
Spelter (cash) 


»» (three months)... 


MANCHESTER— 
Copper, Beat Selected Ingots 
Riectrolytic 
Strong Sheets 
»  Leeo Tubes 
Brass Loco Tubes 
Condenser ... 


2 
Lead, English 
Foreign 


” 


0 0 


2510 0 


Oto ® 


METALS. 


(Metal pric es prac tically wine hanged) 


FERRO ALLOYS. 


(All prices now nominal), 


Tungsten Metal Powder 
Ferro Tungsten 


3/1 per Ib. 
2/5 per Ib, 
Per Ton. Por Unit. 


Ferro Chrome, 4 p.c. to 6 p.c. carbon... £38 15/- 


6 p.c. to 8 p.c. 
8 p.c, to 10 p.c. 

o Specially Refined 
Max. 2 p.c. carbon 

ae > ee eee 
0°75 p.c. carbon ... 

» carbon free ... 

Metallic Chromium 
Ferro Manganese 


75 p.c. 


»> Vanadium 

» Molybdenum ... 
Nickel (per ton) 
Aluminium (per ton) 


Silicon, 45 p.c. to 50 p.c. ... 


” £37 
” £37 


15/- 
15/- 


... £89 to £90 
...£105 
...£120 

.. 3/- per Ib, 
. 7/6 per Ib, 


82/- 
39/- 
47/- 


(per ton) £32 home, £47 export. 


...£20, scale 8/6 per unit. 

...£28 to £29, seale 12/- per 
unit. 

... 32/6 per Ib. 

... 8/- per lb, 

w-- £215 

... 20/- per Ib, 

es» £165 





AYRSHIRE— 


(f.0.b. Ports)—Steam ... 
2 - Splint ... 
FirgsoIRE— 
(f.0.b, Methil or Burnt- 
island)}—Steam ... ... 
Screened Navigation ... 
Unsereened és . 
LoTHIANS— 
(f.0.b. Leith) — Best Steam 
Secondary Steam ... 
Screened Bunker ... 
Unscreened 


ENGLAND, 
'N.W. Coast— 

Steams ... 

Household 

Coke oe 
NORTHUMBERLAND— 

Second Steams... 33/- 

Smalls - 30/8 

Unsereened ... ... 32/8 

Household ... ... 36/- 
DuraaM— 

Best Gas... 

Household 

Foundry Coke 
SHEFFIELD—’ 

S. Yorks, Best Steam Hards 

Derbyshire Hards 

Seconds ... _ 

Cobbles ... 

Nats odd "kee 

Washed Smalls 

Best Hard Slacks ... 

Seconds - 

Soft Nutty ,, 

Pea ” 

Small oor) fom 

House, Branch ... ... 
Beat Silkstone... 


Home. 


36/- to 37/- 
35/- to 36/- 
36/- 
70/3 
62/9 


Blast Furnace Coke ... ... 55/- 


SOUTH WALES, 
CaRDIFF— 
Steam Coals: 
Hest Smokeless Large 
Second ” ” 
Best Dry Large ... 
Ordinary Dry Large 
Rest Black Vein Large 
Western Valley - ~_ 
Best Eastern Valley Large 
Ordinary 0 - 
Best Steam Smalls 
Ordinary - 
Washed Nats oe 
No, 3 Rhondda Large 
Smalls ... 
large ... 
Through 
Smalls ... 


” ” 
No, 2 - 

i] ” 

” ” 
Coke (export) 
Patent Fuel 
Pitwood (ex ship) 

SwaNska— 

Anthracite Coals : 
Best Large 
Seconds 
Red Vein 
BE WU ccs, re seme ee 
Machine-made Cobbles ... 
Nuts 
Beans 
eo 
Breaker Duff 
Rubbly Oulm 

Steam Coals: 

Large 

Seconds 

Smalls eco ees 
Cargo Through 








3 At furnaces. 
coals are per ton st pit for inland and f,0.b, for export, and ooke is per ton on rail at ovens and f.0.b. for export, 


* Subject, however, to national declarations which may occur this week. os a: ne 


55/ 

- to 70/- 
50/- 
48/- 
46/- 


55)- 
60)- 


45/- to 55)- 
65/- 


50/- to 55/- 
47 /6 to 50/- 


45/- 
56/8 to 60/- 
75/- 
Neutrals. 
55 /- 
47/6 to 50/- 
30/- 
40/- to 45/- 
55/- 


5h /- 
45/- to 50/- 

5b ]- 
65/- to 70;- 


33/2 to 33/8 
32/8 to 33/2 
31/8 to 32/2 
31/8 to 32/2 
3L/2 to 32/2 
28/8 to 30/2 
28/5 to 28/11 
27/11 to 28/6 
27/8 to 28/2 
26/2 to 26,8 
23/2 to 24/2 
37/2 to 37/8 
33/8 to 84,2 
(65/- expost) 


60/- to 62,6 
5h/- to 60/ 
60/- to 62/6 
55) to 60/ 
57/6 to 60/- 
55/- to 57/6 
55/- to 57/6 
50/- to 55/ 
30/- to 36/ 
25 /- to 35/- 
50/- to 55/ 
60/- to 62/6 
40/- to 45/- 
5h/- to 60/- 
35/- to 45/- 
27 /6 to 32/6 
80/- to 85/- 
69/- to 67/6 
30/- to 32/6 


80/- to 85/- 
70/- to75/- 
65/- to 70/- 
65/- to 70/- 
85/- to 90/- 
85/- to 90/- 
70/- to 80/- 
70/- to 80/- 
16/- to 18/- 


, 24/- to 25/- 


60/- to 62/6 
55/- to 60/- 
30/- to 35/- 
35/- to 45/- 


w, Lanarkshire and Ayrshire, 
* Per ten f.0.b. 
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CURRENT PRICES. 


We desire to call the attention of our readers to the fuct 
that for the convenience of those who desire to file our Current 
Prices page, we will send, week by week, to any reader who 
provides us with a set of stamped and addressed envelopes 
for that purpose, unbacked copies of that page. To avoid 
unnecessary folding, we suggest that envelopes not smaller 
than foulscap size should be used, 








French Engineering Notes, 
(Prom our Correspondent in l’arie.) 


Higher Import Duties. 

As soon as the industrial situation becomes bad 
the usual remedy is to protect home manufacturers by 
putting up import duties, and while that practice is meeting 
with increasing opposition from political economists, it is 
still regarded by the French Government as the only 
effective means of encouraging home enterprise. Probably 
the remedy appeals all the more to the Government because 
it provides a considerable source of revenue. The duties 
have been advanced mainly on the plea put forward by 
many firms that they have been obliged to abandon new 
manufactures because German producers are offering 
goods at, in some cases, less than the cost price in France 
If such competition is possible the only serious reason is 
to be found in the higher wages, which are generally three 
times the pre-war rates, and the dearness of raw material, 
for both of which there is at present no real justification. 
Raw material prices are coming down, Longwy No. 3 
foundry iron being now 350f. to 400f.. and girders lave 
heen reduced to 785f., representing a drop of 100f. This 
downward movement would continue normally under 
present conditions and would greatly facilitate the recover 
of the constructive engineering trades ; but if the higher 
import duties should have the effect of keeping up the 
prices of finished products there is not much hope of con 
sumers coming into the market. For certain products the 
cveflicients have been so far increased as to render the 
importation practically prohibitive. In the case ot 
machine parts the new coefficient is 1.5 for rough castings 
and 3 for finished parts; that is to say, the duties are 
three times those imposed before the war. This tendency 
towards a more rigid protection at a time when everything 
should be done to facilitate foreign exchanges is not likely 
tu help the trade recovery. 


Declining Wages. 

The refusal of consumers to purchase anything 
but what is barely necessary is observable in all branches 
of industry, and even now that prices are coming down 
there is no resumption of buying, as people continue to 
wait on a falling market in the belief that they will get 
better terms later on. The bringing down of prices by a 
series of sinall reductions is not likely therefore to provide 
a stimulant to business, and there is a general feeling that 
much better results would have been obtained by one big 
drop, whereby consumers would see that they have nothing 
to gain by waiting. For the moment iron and steel and 
other raw material prices are declining almost every week. 
In some cases small engineering concerns have gone in 
boldly for heavy reductions, and the fact that they are 
securing orders while other firms have had to shut down is 
proof that there is business to be done when prices are low 
enough. This cutting of prices has been brought about, 
not only with the aid of cheaper fuel and raw material, 
but also by a reduction of wages. The men obviously 
see that if business is to recover they must make some 
sacrifice, and in many of the smaller engineering shops 
they have agreed to accept lower wages and are working 
more hours in order to make up for some of the difference. 
Men Who were lately earning 4}f. an hour are now content 
with 3f. This is by no means general, but the movement 
in favour of lower wages has started, and it will certainly 
extend if the big concerns are to find employment for the 
men. It is, moreover, remarkable that these lower wages 
and longer hours have awakened no opposition from the 
Unions, and for the moment, at anyrate, there is apparently 
no desire in any quarter to do anything that may interfere 
with a recovery which is only possible by labour adapting 
itself to the changing conditions. 


Downfall of the C.G.T. 


One reason for the absence of labour agitation at 
a time when the unemployment and the acceptance of 
lower wages in some quarters might be expected to arouse 
the Unions to action is the successful Government move in 
suppressing the Confédération Générale du Travail. In 
the early part of last year the Federation lent its aid in 
engineering the strikes of, railwaymen and others when it 
endeavoured to force the hands of the Government on 
political questions, and its power was greatly increased 
by the absorption of Unions that had always held aloof 
from what was generally recognised as a revolutionary 
body. Even the postmen, who had been authorised to 
form a Union for purely professional purposes,joined the 
©.G.T. in defiance of the Government. The Federation 
went so far in the way of political and revolutionary pro- 
paganda that the Government, which had been fighting it 
for more than twenty years, decided to test the legality 
of the Union by bringing it before the Courts. Judgment 
has now been given against the C.G.T. on the ground that 
it no longer devotes itself solely to professional interests, 
but has become more and more a political body, and that 
consequently it has lost all legal standing. 


The Motor Trade. 


Motor car firms were the first to.suffer from the 
buyers’ boycott and are suffering the most, because cars 
are, for the great majority of the public, a luxury that it 
can very well do without. Consequently, there appears 
little hope of much business coming to motor car manu- 
facturers until trade generally is fairly on the way towards 
recovery. Meanwhile numbers of firms are finding it very 
difficult to tide over the crisis. Some are drifting into new 


branches of manufacture ; one is making machinery and 
plant for public works contractors and for marine work, 
while another is hoping to secure from the Government an 
important order for petrol locomotives. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in ilalices. 

When an abridgment is not illustrated the Specification is 
without drawings. 





Copies of Specifications may be obtained at the Patent Office 
Sales Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls. each, 

The date first given is he date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 


155,049 September 19th, 1919 
InG Pives, Thomas Briscoe 
Clapham Junction 8.W. 11 

The adupter A described in this specification is intemled t« 
facilitate the cleaning of sparking plugs, and to enable the 
to bo charged with petrol in order to ensure easy 


IMPROVEMENTS IN SPARK 
Broad, 60, Horusey-road, 


eylindors 
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starting. In the adapter are two passages B and B', and by 
unscrewing the thumb screw C petrol may be squirted on to the 
plug points D, as indicated by the arrows. The sparking plug 
points are therefore cleaned and the cylinders primed simul- 
taneously.—December 16th, 1920. 


TURBINE MACHINERY. 


155,175. May 10th, 1920.—Hypravuiic Tursives, E. Crewd- 
son, Low Slack, Kendal, Westmorland, and Gilbert Gilkes 
and Co., Kendal. 

In this specification a claim is made for a design of water 
turbine which closely resembles the de Laval steam turbine in 
general arrangement. A jet of water is delivered by a spear- 


N°155.175 








controlled nozzle on to the side of the turbine wheel, and is 
guided by the vanes to the opposite side, where it is discharged 
The drawings show a plan of the machine and detail of the 
wheel.— December 16th, 1920. 
155,156. March Sth, 1920.—Sream Tursine BLAvinye, Schneider 
et Cie., No. 42, Rue d’Anjou, Paris. 
ln order to prevent the overhanging ends at the joints in the 
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shrouding of turbine blading from being bent outwards by 
ventrifugal force, the inventors stagger the joint across the 








spaces between two or more blades. In the illustration, Fig. 1 
ews the usual method of butting the shrouding, while Figs. 2 
and 3 illustrate alternative methods of the inventors. In Fig. 4 
is shown a ribbed banding, with the centre rib notched to give 
mutual support to the two parts at the joint. December 1tth 


1920. 
> 
WIRELESS TELEGRAPHY. 
154,982 September 3rd, 1919.—-Improvements tn VALve 


ron Wrretess Transmission, Henry Joseph Round, of %, 
Woodberry -crescent, Muswell Hill, London. 

When a valve is used for transmitting wireless signets, one 
end of the and consequently 
when the power is such that the electronic emmmeon current 
is comparable with the current employed for heating the file 
ment, the latter is unevenly heated owing to the fact that th: 


filament is connected to the anode, 








emission current varies at different pomts of the filament. 
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According to this invention, and iv order to reduce the uneven 
ness of the heating, several resistances B are connected to 
the filament A at various points, and the inner ends of these 
resistances are joined tagullier and form the connection for the 
anode D. By employing a large number of resistances, the 
emission current may be divided more or loss uniformly between 
the resistances, and the heating of the filament is thus made 
much more uniform.— December 3rd, 1920. 


SWITCHGEAR. 


145,690. June 30th, 1920.—An Improven Cur-ouT Swiren 
yor PotyrHast ALTERNATING CURRENT CrrcurTs Vittorio 
* Martinetto, of 18, Via Mercanti, Turin, Italy. 

The action of the switch described in this specification is as 
follows :—When the switch is closed by hand the laminated iron 
stator A is energised and the roter B rotates through a given 
angle. The cam C then lifts the rear end of the lever D, which 
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causes & hook to engage with the member E, and keeps the 
switch closed against the force of the spring F. The torque ou 
the rotor B must be sufficient to overcome the weight G and the 
tension of the spring H. Should, however, the current fail iu 
any one of the phases, the rotor spindle and cam return to 
their normal positions, in which case the weight G causes the re- 
lease of the hook and the switch opens.—December 16th 1920. 


MEASURING AND TESTING INSTRU MENTS. 


154,958. July 28th, 1919.—Leve.tune Instruments, Bart 
and Stroud, Limited, and 8. W. French, Caxton-street, 
Anniesland, Glasgow. ; 

According to*this specification, a new or improved method 
of determining levels or directions normal to an axis, con- 
sists in making provision whereby observations from the 
axis of position may be made at right angles thereto, in opposite 
directions simultaneously, with provision whereby the two lines 
of sight maintained in axial alignment may be rotated about 
the axis of position and used successively for making compara- 
tive observations in one direction. Instruments may} be so 
constructed that an erect image of a staff may be obtained 
without,the use of an erecting eyepiece, and that the tacheo- 
metric angle may be reckoned from a vertical axis. An 
instrument may comprise reflectors arranged at the axis 
of position for obtaining views in opposite directions ,alony 
two lines of sight in alignment, associated with means, such as 4 
telescope or sight, the aais of which may be coincident more 
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or less with the axis of position, into which telescope the rays 
from the reflectors are adapted to be directed. The diagram 
llustrates the optical parts of a telescope and prism combina- 
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tion suitable for the purpose, and a sectional elevation of a 
modified arrangement. The specification describes the instru- 
ment in detail.—November 29th, 1920 





OR RELAT- 


142,140. April 24th, 1920.—ImpROVEMENTs IN 
Zufle, 


inc To Eppy Current Spreep Inpicarors, Fritz 
of 11, Hallesches, Berlin. 

The object of this invention to eliminate temperature 
errors, the special feature of the instrument being that above 
the horseshoe magnet and the corrugated dise A, to which the 
pointer is attached, are soft iron rings B, which can expand or 
contract with variations of temperature. Preferably, the rings 
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are secured by means of screws or bolts, which pass through 
oval holes in the holders C. Normally, the side faces of the rings 
are equidistant from the tapered faces of the poles of the magnets, 
but if expansion of the rings takes place owing to a rise in tem- 
perature, the distance at the radial outer surfaces of the ends of 
the poles and the faces of the rings is increased, whilst the 
corresponding,gap on the other side of the poles is diminished.— 
December 16th, 1920. 


TRANSFORMERS. 


1919.—IMPROVEMENTS IN AND 
TRANS- 


of 


155,017. September 8th, 
RELATING TO CooLING Devices For ELEcTRIC 
FORMERS, The British Thomson-Houston Company, 
83, Cannon-street, E.C. 4. 

The method of cooling transformers described in this specifi- 
cation differs from the usual metho! in that air is blown into 
contact with the surface of the cooling liquid. The transformer 
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itself is submerged in oil, and outside the oil tank there is a coiled 
pipe A. Passing into this pipe near the end B is a second pipe C, 
through which water or other liquid is admitted. At the lower 


in passing completely through the coiled pipe, and there is also 
another pipe at E. As water enters the pipe A from the pipe C 
it flows downwards towards the exit D. Enough water is ad- 
mitted only partly to fill the pipe A, in order to allow for the 
passage of air above the water current, and as this water flows 
downward the air from the pipe passes outwardly over the 
surface, and hastens the evaporation of the water, to which 
heat is conveyed by the transformer.—December 8th, 1920. 


TRANSMISSION OF POWER. 


154,948. May 28th, 1919.—Screw-pown Vatves, J. Clayton, 
Vulcan Works, Preston Old-road, Blackpool. 

In this valve a straight way through is provided for the fluid 
controlled, and the valve itself moves at right angles to the axis 
of the operating spindle. Claims are made for the stuffing-box 
of the spindle, for the means to permit the removal of the work- 
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ing parts and for provision to accommodate expansion of the 
various parts. The arrangement of the stufting-box and the 
removable cover plate are plainly shown in the drawing, while 
a spring for taking up expansion and permitting contraction 
is marked A.— November 28th, 1920. 


155,131. January 19th, 1920.—Vatves ror Hyprautnic Trans 
MIssION Pumps, Sir W. G. Armstrong, Whitworth and Co., 
and H. W. Lee, Elswick Works, Newcastle-on-Tyne. 

This invention relates to the valves of swashplat« pumps, anc 
is intended to overcome the knocking which 
in the cylinders on account of @ partial vacuuin at the inlets. 


sometimes occurs 
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With this object the working fluid is admitted near the axis of 
the rotating valve, and is guided to the ports at the periphery, 
where centrifugal force assists in its entry into the pump cylinders. 
The inlet is marked A and one of the ports B, while the guide 
vanes are shown at C. The port D is in communication with the 
discharge E.— December 16th, 1920. 








CATALOGUES. 


. 


Emrikt Rotter Bearines Company, Limited, 13, Victoria 
street, S.W. 1.—Preliminary catalogue entitled ** For Economy 
of Power,” dealing with the Empire roller bearings. 

CemEeNT Gun Company, Incorporated, Cornwells, Bucks Co., 
Pa.—lIllustrated report showing results of tests made on “‘ Gunite 
slabs,”’ together with working tables and safe load tables estab- 
lished through these tests. 

Consetr Iron Company, Limited, Consett, Co. Durham.- 
An interesting book on the many products and manufactures of 
this company. Much useful information, particularly concern - 
ing steel plates and sections, is embodied in the book. 

Tue DerartMent or Grass TecunoLtoey, THe UNIVERSITY 
or SHEFFIEI rs Brrr, 1rs WorK AND Its APPEAL. By 
T. M. Spar This pamphlet has been specially written by Mr. 
Sparks, w! with the rise of this industry in a very able 
manner. 

Sun aL Ce Limited, 118-120 Charing Cross- 
road, W I trated brochure dealing with “ Sunlite P.E.”’ 
reflectors, | fittings for use with half-watt type M.F. 
amps. ; als | booklet dealing with domestic electrical 
appliar ‘ 

Tue D BI Cc 


IPANY, 


MPANY, Limited, Aston Cross, Bir- 
hure, “* The Development of a Great 
is embodied showing the progress of 
The album throughout is 


lr n i Dr 


Industry.”” A pt 
the company from 1888 to date. 
beautifully illustrated 

THe Parsons Moror Company, Limited, Town Quay Works, 
Southamp and 63, Queen Victoria-street, E.C. 4.—Illus- 
trated catalogue of Parsons oil engines, both marine and 
stationary; also an illustrated catalogue which deals with 
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end of the pipe A is an exit D for any water that may succeed 


Parsons engines for industrial installations. 





Forthcoming Engagements. 


TO-DAY. 

Junior INstrrvtion oF Enoineers.—Caxton Hall, West- 
minster, S.W. 1. Lecturette, ‘‘ Motor Yachts,’’ by Mr. Basil H. 
Joy. 8 p.m. 

Tue INstITUTION OF MECHANTCAL ENGINEERS.—Storey’s-gate, 
St. James’ Park, 8.W. 1. ‘“‘ The Mechanical Loading of Ships,’ 
by Mr. H. J. Smith. 6 p.m. 

Roya IystrrvTion or Great Brrrary.—Albemarle-street, 
Piccadilly, W. i. Discourse: ‘Shakespeare and Democracy,” 
by Sir Frank Benson. 9 p.m. 


MONDAY, JANUARY 24ru. 

Braprorp Enaineertne Socrety.—Hall of Bradford Tech- 
nical College. ‘‘ Uses and Care of Belting,” by Mr. J. Eccles. 
7 p.m. 

Royat Soctety or Arts.—John-street, Adelphi, W.C. 2. 
Howard Lecture. Il., ** Aero-engines,”” by Mr. Alan E. L. 
Chorlton. 8 p.m. 


TUESDAY, JANUARY 25ru. 


InsTITUTION OF AUTOMOBILE ENGINEERS: COVENTRY 
GrapvuaTEs.—Foreman’s Institute, 7, The Quadrant, Coventry. 
Paper: “* Accessibility,” by Mr. J. T. Hacking. 7.45 p.m. 
or Crvi. Enernrrers.—Great George-street, 
Westminster, 8.W.1. The discussion on the paper: “* Rein- 
forced Concrete for Ship Construction,” by Professor T. B. 
Abell, will be resumed, and the following papers will be read 
with a view to discussion: ‘*‘Cannon-street Bridge Strengthen- 
ing,” by Mr. George Ellson, and *‘ Reconstruction of a Viaduct,” 
by Mr. F. W. A. Handman. 5.30 p.m. 

InstiTUTE oF Marine Encixerrs.—The Minories, Tower- 
hill, E. 1. “* The Manufacture of Marine Propellers,” by Mr. W. 
Lambert. 6.30 p.m. 

INstITUTE oF INDUSTRIAL ADMINIsSTRATION.—110, Victoria- 
street, S.W. 1. Informal meeting. ‘‘ News and its Influence on 
Output.” Discussion to be opened by Mr. H. 8S. Rylands. 
7 p.m. 


INSTITUTION 


WEDNESDAY, JANUARY 26ra. 

InstiTuTION oF AvToMOoBILE ENGINEERs.—Royal Auto- 
mobile Club, Pall Mall, W. Annual dinner. 7 for 7.30 p.m. 

InstTiruTION OF Crvit ENorneers.—Great George-street, 
S.W.1. Students’ meeting. The second “ Vernon-Harcourt " 
Lecture on “The Lay-out and Equipment of Docks,’’ by Mr. 
F. E. Wentworth-Sheids, 6 p.m. 

InpUsTRIAL LeacuE and Councit.—Caxton Hall, West- 
minster. ** Unemployment—The best Means of dealing with it,” 
by Mr. R. Toothill. 7.30 p.m. 

Royat Society or Arrts.—John-street, Adelphi, W.C. 2. 
“The Origin and Development of the Research Associations 
Established by the Department for Scientific and Industria; 
Research,”” by Mr. A. Abbott. 4.30 p.m. 


THURSDAY, JANUARY 271s. 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING DnavucHtTs- 
MeN: YorK TEOHNICAL ee eae Higher Grade 
School, York. Paper: “* Distilling and Stills,” by Mr. W. A. 
Warner. 7.15 p.m. 

LivERPooL ENGINEERING Society.—Exchange Station Hotel, 
Liverpool. Annual dinner. 7 for 7.30 p.m. 

Tue Newcomen Soctery.—Rooms of Iron and Steel Insti- 
tute, 28, Victoria-street, 5.W.1. Paper to be read and dis 
cussed; ‘‘ Rise and Fall of the Iron Manufacture in Sussex,” 
by Mr. Rhys Jenkins. 5 p.m. 

INsTITUTION OF ELEcTRICAL ENGINEERS.—Institution of Civil 
Engineers, Great George-street, S.W.1. ‘“‘ Temperature Limits 
of Large Alternators,”’ by Mr. G. A. Juhlin. 6 p.m. 

Tue Concrete Instirurs.—Denison House, 296, Vauxhall 
Bridge-road, Westminster, 8.W.1. ‘Geology in Relation to 
Building Stones,” by Mr. J. Allen Howe. Lantern. 7.30 p.m. 


FRIDAY, JANUARY 28ra. 


Tae Junior Instirerion or Enorneers.—39, Victoria- 
street, S.W. 1. Lecturette: “Manufacture of Portland 
Cement,” by Mr. W. Wardell. 7 p.m. 

Roya InstirvTion or Great Brrratn.—Albemarle-street, 
Piccadilly, W.1. Discourse: ‘Cloudland Studies,” by Sir 
James Dewar. 9% p.m. 

Locat Section. 
“60:40 Brass,”’ 


INSTITUTE OF MeTats: SHEFFIELD 
Mappin Hall of University of Sheffield. 
Professor C. H. Desch. 17.30 p.m. 


by 


SATURDAY, JANUARY 29rs. 

ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride's Insti- 
tute, Bride-lane, Fleet-street, E.C.4. Discussion on ‘** The 
Association and its Future Activities,’ to be opened by Mr. A. E 
Penn. 7 p.m. 

or Enornerers.—-Memorial Hall, 
“Cast Iron v. Semi-steel,”” by Mr. 


MANCHESTER ASSOCIATION 
Albert-square, Manchester, 
Ernest Wheeler. 7 p.m. 


WEDNESDAY, FEBRUARY 2np. 
Liverroot ENGINEERING Soctery.—Royal Institution, Col 
quitt-street, Liverpool. *‘* Tunnelling in Water-bearing Strata,” 
by Mr. R. F. Baker. 8 p.m. 


THURSDAY, FEBRUARY 3nrp. 


Royvan Arronauticat Socitery.—Royal Society of Arts. 
John-street, Adelphi, W.C.2. ‘“‘The Use of Meteorology to 
Aviation and Vice-versd,”” by Major G. Dobson; and “* Ground 
Engineering,” by Wing-Commander H. W.8. Outram. 5 p.m. 


FRIDAY, FEBRUARY 4s. 
Junior InstiruTion or Enorngers.—Caxton Hall, West- 
minster. Lecturette: “Surface Tensions and some of its 
Industrial Applications,’’ by Mr. W. H. Ballantyne. 8 p.m. 








ExnisiTion or AGricuLTURAL MACHINERY AND MorTor 
Tractor Triacs 1x Sparn.—An exhibition of agricultural 
machinery and a series of motor tractor trials are to take 
place at Lerida, in Spain, from April Ist to 10th next. 
All kinds of agricultural machinery will be admitted, includ- 
ing machinery used in the derived industries. M facturers 
of fuels, lubricants and all accessories used in connection 
with agricultural machinery will also be allowed to exhibit. 
Firms wishing to take part in the exhibition or trials should 
communicate before February 15th with the Organising Com- 
mission, Urgel, 197, Barcelona. 
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Some Reflections on the Jutland 
Dispatches. 
No. T. 


Tr is not altogether easy to suggest a good reason 

for the deplorable and persistent misrepresentation 
regarding the Battle of Jutland which has character- 
ised only too large a majority of the published matter 
hitherto devoted to its discussion. It is true that the 
useful and instructive literature on the subject avail - 
able to the public prior to the publication of the 
Official Dispatches in December last was practically 
entirely limited to the censored report of the battle 
issued in July, 1916, and to Admiral Jellicoe’s own 
aecount given in his book, ‘The Grand Fleet, 
1914-16."" A very good account from the purely 
personal point of view was published by an officer in 
H.M.S. Southampton in a book entitled “A Naval 
Lieutenant, 1914-1918,” and it is rather disappointing 
that more of such personal narratives are not avail 
able. Commander Bingham’s book, * Jutland, the 
Falklands, and the Bight,’ contains little about 
Jutland, as that officer led the destroyer attack on 
the German battle-cruisers at the opening of) the 
action, in the course of which his ship was sunk and 
he himself was unfortunately captured. Sir Henry 
Newbolt’s ‘‘ Naval History of the War’’ likewise 
contains a good account, but until the Official 
Dispatches were available only Admiral Jellicoe’s 
book did, or in fact could possibly, contain a detailed 
statement of fact together with the reasons that prompted 
certain actions. These reasons are corroborated and 
twice approved in the Official Dispatches. _ There is, 
however, no doubt that popular opinion, both at 
home and abroad, regarding the battle has been, 
unfortunately, adversely affected both by lack of 
accurate official information on one hand and by a 
flood of deplorable mis-statement on the other, while 
for various causes connected not only with the naval 
campaign, but also with the episodes of the preceding 
decade, public opinion has been rather in the mood 
to be misled regarding the facts of the case, and it is 
advisable clearly to understand these influences 
before proceeding to deal with the criticisms which, 
beginning with non-competent assertions as to how it 
should be used in action, have more recently been 
directed at the design and quality of the matériel 
itself as supplied to the Royal Navy. These attacks 
do an enormous amount of harm; they undermine 
confidence at home, and abroad, where they are 
republished as the considered opinions of responsible 
authorities—there are plenty of interested parties to 
ensure this—they do infinite harm to British trade. 

The interest of the general public in the Royal Navy 
and all that pertains thereto has always been of 4 
deep nature, and though there have been times when 
apparently this interest has flagged owing to the 
current trend of internal and foreign politics, these 
periods have invariably been succeeded by increased 
activity, and since the passing of the Naval Defence 
Act in 1888 public insistence on an adequate fleet 
has been maintained at a consistently high pressure. 
Practically speaking, between 1900 and 1914 
Admiralty policy was almost entirely judged by the 
amount of money devoted to new construction rather 
than by the total annual expenditure on the Navy. 
During those years we spent £162,000,000 on building 
only, and the laying down of the four “ conditional ” 
super-Dreadnoughts in 1910 was mainly due to the 
pressure of public opinion, which could easily grasp 
statistics of relative numbers of big ships, though 
details of expenditure on docking accommodation 
or the provision for defences for fleet harbours were 
ignored. Nevertheless, as Admiral Jellicoe himself 
has pointed out, “in spite of the continual rise in the 
Naval Estimates, there was never sufficient money 
to meet all the Admiralty’s needs,’ and ‘* August, 
1914, found us with a superiority in ships but woefully 
lacking in dock accommodation.” 

Now, as regards the reasons for the possibility of 
disappointment over the result of a naval action, we 
had first of all the continually advertised insistence 
ona “ two-keels-to-one ”’ policy and repeated vaunting 
of the 13.5 and 15in. guns at a time when the largest 
German weapons were only 1Zin. The former standard 
was never attained ; at best the ratio of capital ships 
subsequent to the Dreadnought was about 1.5 to 1.0, 
but the impression so widely held was largely one of 
overwhelming superiority. Then again there was an 
even deeper cause. Accustomed, as it always had 
been since school-room days, to read of naval victories 
on the scale of St. Vincent, the Nile, and Trafalgar, 
or in later life to such a spectacular and sweeping 
annihilation of the enemy as Admiral Togo accom- 
plished at Tsushima, there is no doubt that public 
opinion failed very widely to differentiate between 
the battle itself and the naval campaign as a whole. 


. 


PRECONCEPTIONS. 


To the very great number of people who always 
believed that the two fleets had only to meet to ensure 
the defeat of the enemy—and nothing that oceurred 
at Jutland need have modified that view—the 
wording of the original Admiralty communique of 
June 2nd, 1916, announcing the fact of the battle 
undoubtedly spread broadeast consternation, giving 
as it did every indication of a disaster. “* Last night’s 





communique,” telegraphed Admiral Jellicoe, “* magni - 
fies ours and minimises the enemy's casualties and 
ives somewhat false impression of battle generally.” 
t was undoubtedly a bad start. But the Admiralty 
itself was short of information, and it was essentia 
to issue some statement, difficult as it was then even 
for the Commander-in-Chief to have collected suffi- 
cient news to furnish an adequate report. Badly as 
this original statement was worded and unlucky as 
was its temporary éffect, it is not to be classed with 
the persistent vilification of the Commander-in-Chief 
and his tactics and, by inference, of his staff and 
brother officers, that has appeared since the suppres- 
sion of the censorship after the Armistice, and 
culminating in the last few weeks in attacks on the 
material composition of the fleet, Hostile criticism 
of the conduct of the battle—much of it from a dis- 
tinctly tainted source —has continued in ever-growing 
volume until the recent publication of the Official 
Dispatches relating to the battle. Many of these 
prejudiced attacks and mis-statements—-for they are 
nothing else—-would perhaps never have been made 
had the Admiralty only issued an official account of 
the battle, as was repeatedly promised. Even Admiral 
Jellicoe’s own account might almost as well not have 
been written in the face of the subsequent attacks. 
the utter fallacy of most of which has now been 
ruthlessly exposed in the dispatches. In view of the 
nature of some of these, the decision to withhold an 
official description was probably wise ; the narrative 
would have been said to be coloured. Compared with 
the bald issue of official documents consisting of 
important letters, reports from vessels engaged and 
details of all signals, no Admiralty descriptive narra- 
tive could have been quite so crushingly emphatic 
in its clear demonstration that the problems involved 
and the methods to be adopted to meet them had been 
very carefully considered beforehand both at the 
Admiralty and in the Grand Fleet, and that they 
were encountered and dealt with entirely according 
to a pre-arranged and approved plan. The dispatches 
are very voluminous, and for better understanding 
should be read in conjunction with Admiral Jellicoe’s 
account in “ The Grand Fleet,” as they record the 
facts only and enter into no survey of conditions nor 
explanation of movements, But for a proper appre- 
ciation of the lessons of the battle from the matériel 
side, quite as much as for a correct understanding of 
the reasons for the utilisation of the matériel in the 
manner adopted, as well as to dispel some of the 
miasma of misconception which appears to exist, it 
is necessary to examine rather carefully what the 
position was at the time of the battle. 


Tae QUESTION OF MATERIAL. 


In May, 1916, the entire Dreadnought fleet was 
massed in the North Sea, the two ‘‘ Lord Nelsons ”’ and 
half the **‘ King Edwards ’”’ being in the Mediterranean. 
Since 1905, in addition to the ten 12in. Dreadnoughts, 
we had built four “ Orion” class, four “‘ King George 
V.” class, four “Iron Dukes,” five “ Queen Eliza- 
beths,”’ and five ““ Royal Sovereigns,” making a total 
of thirty-two. The Agincourt, Canada, and Erin 
had been taken over from foreign, Governments on 
the outbreak of war, making thirty-five battleships 
altogether. Of these, the Audacious had been lost in 
1914, the .Resolution and Ramillies were still un- 
finished, the Dreadnought, Emperor of India, and 
Queen Elizabeth were refitting, and the Royal 
Sovereign was regarded as not ready to join up, 
although she was actually at Scapa Flow. The twenty- 
eight other battleships were all present at Jutland, 
with only four in immediate reserve. We had ten 
battle-cruisers in commission, of which the Australia 
was absent refitting, making a total of thirty-seven 
capital ships in action with a reserve of five. Of battle- 
cruisers being built, the Renown and Repulse had just 
been launched, the Courageous and Glorious were six 
months off completion, and the Furious was not yet 
launched. The Almirante Latorre, the sister ship of 
H.M.S. Canada, was on the stocks at Elswick, where 
she remained till the end of the war. It is interesting 
to compare this fleet and its reserve of capital ships 
with the position at the time of Trafalgar. At sea 
we then had sixty-two ships of the line and sixty-two 
frigates, while eleven and seven respectively were re- 
fitting. Of that total, Nelson had _ twenty-six 
ships of the line and nineteen frigates in the Mediter- 
ranean, leaving Lord Barham at the Admiralty with 
an immediate reserve of forty-seven battleships and fifty 
frigates. Under construction at the time were forty- 
two ships of the line and thirty-six frigates. Without 
entering into the political or military state of affairs 
in 1916, the question of available reserve of capital 
ships was obviously one of primary importance. Who 
would have dared in 1916—nay, between 1914 and 
1919—to ask ** What use is a battleship ?”’ As regards 
light cruisers and destroyers the position was rather 
more favourable, There were eight cruisers of the 
“* Defence *’ and “ Warrior” types, twenty-five light 
cruisers, one seaplane carrier, six flotilla leaders, 
seventy-two destroyers, and two destroyers for 
special duty; the total number of ships present 
aggregated one hundred and fifty-one. 

‘he corresponding figures for the German Fleet are 
not given, but Admiral Von Scheer states that he 
waited his opportunity until his whole fleet was com- 
plete, and his total number is said to have aggregated 
about one hundred and ten vessels, including five 
battle-cruisers, and all the ‘‘ Konig,” “ Kaiser,” 











“ Helgoland,” and “ Nassau ” classes, making a total 
of twenty-two Dreadnought-type ships. In addition 
to these there were six of the older “* Deutschiand ” 
class present. Although Von Scheer had roughly 
the same number of destroyers as the British, he 
was undoubtedly short of light cruisers, the German 
losses in that type of craft having been very heavy 
during the early part of the war, particularly in the 
Bight, the F. dad Islands battle, and off the Dogger 
Bank. With the exception of submarines and a 
casual raider or two, no German warship had troubled 
the high seas for the previous eighteen months. Von 
Scheer had practically no reserves whatever. Only 
the battle-cruiser Hindenberg and the battleships 
Baden and Bayern were being built, and they were far 
from completion. 


OMISSIONS FROM THE DISPATCHES, 


Taking the dispatches as published, it must be 
clearly understood that they deal almost solely with 
the movements and tacties of the fleet from the 
time of leaving until their return to port; that is 
between May 30th and June 2nd, 1916. Except by 
deduction from careful study and then only by those 
possessing considerable technical knowledge, there is 
little enough about the lessons to be drawn from the 
action, and in many ways, apart from its supreme 
utility as a record and its value in disposing of many 
senseless criticisms, such as “ turning away from an 
inferior enemy ’’—vide daily papers.—ec., the infor- 
raation contained still leaves much to be desired. It 
is unreasonable to expect the publication of Cabinet 
instructions to the Commander-in-Chief; the early 
part of 1916 contained no promise of anything exeept 
a long-drawn-out struggle ; the shortage of food and 
particularly of steel was being severely felt in England ; 
the influence of the blockade on Germany was being 
felt surely enough, but, like all blockades, only slowly ; 
our commitments abroad, particularly in the Mediter- 
ranean and the Near East, were expanding rapidly, 
thereby throwing an enormous amount of extra work 
on to the fleet ; the attitude of the United States was 
still uncertain. For all these and other reasons, 
dependence on the fleet, was becoming more and more 
vital every month. Nor is it reasonable to expect the 
publication of the battle orders ; for obvious reasons 
the Admiralty may be expected to remain firm on this 
point. But several features which, it might have been 
considered, should have formed an integral portion of 
the dispatches are not included. For instance, there 
is very little statistical data as to what happened 
during the action, e.g.:— 

(a) Except in isolated cases, mainly to be gathered 
from signals after the action, there are no casualty 
returns—a most important omission. Returns have 
been published and their comparison with co: nd- 
ing lists from some of the battles of the Napoleonic 
period forms interesting reading. In view of the 
future arrangements needed for the treatment of 
wounded in action, some idea cf the liabilities involved 
is very necessary. 

(6) There is no return of ammunition or number of 
torpedoes expended to compare with the figures 
quoted by Von Scheer, who states that the Germans 
fired 3596 heavy shell, 3921 medium, and 2962 light 
shell, and 107 torpedoes. It is possible, by careful 
search and by ignoring various inconsistencies, to 
arrive at a number of figures, but they are far from 
complete. As far as they go, however, they indicate 
that the British expenditure of heavy shell was very 
considerably greater than that of the Germans, of 
medium shell comparatively small, and that of tor- 
pedoes, as recorded in the dispatches, about 75. It 
is interesting to note that the eight vessels of the 
“King George V.”" and “ Orion ” classes forming the 
Second Battle Squadron at the head of the line fired 
227 rounds from seven ships. There is no return from 
H.M.S, Erin,* nor is any report from this vessel 
included, The two leading vessels, King George V. 
and Ajax, fired 9 and 6 rounds respectively, Ajax 
reporting that except for a few minutes nothing’ was 
seen of the enemy. The Fourth Battle Squadron 
return 440 rounds, no return from Royal Oak being 
included. The First Battle Squadron fired 829 heavy 
rounds, 357 medium, and 3 torpedoes. There are no 
returns from -Warspite or Malaya, but Barham fired 
335 rounds from her 15in. guns and Valiant 288. As 
regards the battle-cruisers, there is no return, of 
course, from Indefatigable, Queen Mary, or Invincible, 
nor did the Tiger include her expenditure in her 
captain’s 1eport, but the other five vessels fired 
1228 rounds between them, New Zealand, Lion, and 
Princess Royal respectively firing 416, 321, and 230. 
Our expenditure of heavy shell seems, therefore, to 
have been 3347, excluding that of four battleships and 
four battle-cruisers, “ 

The returns from the cruiser squadrons and 
destroyers are rather vague, not only with regard to 
actual firing, but as to the part taken in the action ; 
there are no reports at all from eight light eruisers 
and nearly thirty destroyers. A return of ships that 
did not fire at all would be interesting. Minotaur 
seems to have withheld altogether, and hardly any of 
the Eleventh Flotilla destroyers are mentioned. 

(c) No departmental reports, not even engine-room 
reports, are attached, but in view of the confidential 
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nature of. the gunnery reports and the changes in 
methods .of using her, control instruments, which 
ensued as the result. of , experience, the latter could 
hardly have been expected. _Qne most important 
fact, however,, emerges, from the mass of data pre- 
sented, although it is mainly from, occasional references 
or by deduction from detailed, per‘ormances. _Hard 
as they were worked, and in many cases for many 
hours on, end at, maximum output, the machinery of 
all vessels.appears to have been remarkably reliable, 
and the same applies to the guns and their mountings. 
This subject is referred to subsequently. 
*” * * * 

Before dealing with the performance of the matériel 
and the lessons that experience taught in the way of 
design, unfortunately in some cases: in @ matter of 
seconds, it is necessary to devote a little attention to 
the manner in which the battle was fought. At a 
time when the very nature of the design of our future 
warships is under special investigation by the Defence 
Committee of the Cabinet imstead of emanating, as 
hitherto, direct from the Admiralty, the method of 
making use of and the nature of the matériel itself are 
particularly intimately connected, and had the Battle 
of Jutland begun a few hours earlier than it actually 
did, it is net only cenceivable,; but very probable, 
that a totally different aspect might have been cast 
on the relative values of various types of vessel and 
armament. Nearly thirty pages of the dispatches are 
devoted to Admiral Jellicoe’s narrative of the battle. 
Briefly condensed, the genetal development was as 
follows :— 

THE Barre. 


Early on the morning of May 30th the Admiralty 
ordered the Grand Fleet to a rough position in the 
North Sea to be ‘“‘ready for eventualities.” At 
9.30 p.m, that night Sir John Jellicoe, with the First 
and Fourth Battle Squadrons and the Third Battle- 
cruiser Squadron, left Scapa Flow; Sir Thomas 
Jerram sailed from Cromarty with the Second Battle 
Squadron; and Sir David Beatty, with the First 
and Second Battle-cruiser Squadrons, followed by 
the Fifth Battle Squadron, left Rosyth in order to 
rendezvous about Lat. 57° 45° N., Long. 4° 15’ E. 
at 2 p.m. on the 3ist. The appointed time found the 
Rosyth force some 90 miles to the south-east, steam- 
ing east at 19} knots. |The main battleship force 
was following at 14 knots, and had a light cruiser 
screen some three miles ahead, the First and Second 
Cruiser Sqtiadrons—Minotaurs and Warriors 
16 miles ahead and the three Invincibles 20 miles 
ahead. At 2.20 p.m. enemy vessels were sighted by 
the cruiser screen ahead of the Battlo-cruiser Squadron 
and at 3.31 p.m. the German First Scouting Group— 
battle-crnisers—were seen by Lion. ‘The course, 
w hich had been altered from E. to N.E., was changed 
to E.S.E. as the enemy turned, and then generally to 
8.S.E., both squadrons steaming at about 25 knots 
on parallel courses distant about 14,500 yards to 
18,000 yards. The enemy opened fire, Lion replying 
immediately at 3.48 p.m., and being hit twice by 
heavy shell at 3.51 p.m. For the next ten minutes 
firing was very rapid and effective. At 4 p.m. Lion’s 
midship (Q) turret was hit and the roof blown off. 
At 4.1 p.m. Indefatigable was sunk by two consecutive 
salvoes from Von der Tann. Mutual hitting was 
frequent. and from 4.15 till 4.45 the fighting was very 
fierce. By this time the Fifth Battle Squadron, five 
miles astern of the First Battle-cruiser Squadron, 
was engaging the rear end of the enemy’s line at very 
long range. About 4.15 p.m. a désperatée encounter 
took place between two destroyer flotillas, _ the 
Germans being forced to retire with loss, but having 
foiled the intended attack on their own battle-cruisers. 
At 4.25 p.m. Queen Mary was hit by a salvo abreast 
her midship (Q) turret and blew up, disappearing 
entirely in a matter of seconds. (Nothing in the main 
reports indicates how very nearly the same fate befell 
Lion at 4,1 p.m.f) About this time two torpedoes, 
fired apparently by submarines,t passed through the 
line, one astern of Lion, the other astern of Tiger. 
At 4.42 p.m. the enemy Battle Fleet was sighted 8.E., 
and course was altered 16 points in order to lead them 
towards the Grand Fleet. It was while turning in 
succession that the Fifth Battle Squadron, following 
the battle-cruisers, became heavily engaged with the 
head of the German battleship line. The German 
battle-cruisers also turned, and between 5 p.m. and 
6 p.m., at a range of about 14,000 yards and at 
24 knots, the two fleets retraced their course in a 
northerly direction, the Germans gradually edging oft 
towards the eastward as the Invincijblés came into 
sight about 5.50 p.m. Beatty then, with full know- 
ledge of Jellicoe’s position and at utmost speed, 
pressed round the head of the German line, which had 
been receiving heavy punishment, bringing the range 
down to 12,000 yards. The Invincible=, under Rear- 
Admiral Hood, had been sent at full speed ahead of 
the Grand Fleet to reinforce the First Battle-cruiser 
Flotilla, and were now ordered to take station ahead 
of Lion. The position at 6 p.m. then was that Lion, 
steaming east, had the six battleship divisions of the 
Grand Fleet distant some three to six miles to the 
north ready to deploy for action. Astern was the 
Fifth Battle Squadron, ahead were the Invincibles, 

+ This matter will be dealt with in Article 11. 
wie design and material. 

¢ One passed from the disengaged side where no surface enemy 
wan present. 
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while some six miles to the. southward was the 
battered head of the German line bearing off to the 
eastward, the Invincibles being well on its port how. 
Even though the Battle-cruiser Flotilla raced ahead 
to,clear the deployment, of the battleships, there was 
some inevitable blanketing of the head of the line, but 
their main object was accomplished; they were 
between the Germans and Horns Reef. This man- 
ceuvre, in spite of their early losses, was most success- 
fully carried out, and it is from this point onwards 
that, criticism has been directed at, the conduct of the 
action by those who were not there. The battle-cruigere, 
after two and a-half hours of full-speed steaming and 
hard fighting, had delivered the German Navy into 
the hands of the Grand Fleet precisely in the manner 
desired after long months, of anticipation and careful 
study as to how, it should be dealt, with under, the 
circumstances. 

The First Cruiser Squadron, which had swept the 
area to the eastward and ahead of the Grand Fleet 
to ensure that no mine layers were at, werk in that 
direction, returned about, 6 p.m., passed between the 
Invincibles and the Lion, and, turning to starboard, 
found itself between our own and the enemy’s battle 
fleet at comparatively short range. Defence was over- 
whelmed. and blew up at 6.16 p.m., and Warrior was 
disabled. The Invincibles, carrying on the enveloping 
movement started by the Lion, came within 9000 yards 
of the head of the German line, forcing it round to 
westward of south. At 6,33 Invincible was struck 
amidships by a complete salvo from Derfflinger near 
Q turret and immediately blew up. Shortly after 
this the Lion and First Battle-cruiser Squadron passed 
ahead and continued to lead the fleet in a south-west 
direction until the big ship action was broken off, and 
the whole fleet reformed. into its night disposition. 
By 6.30 p.m. the deployment of the battleships was 
nearly completed and each ship opened fire whenever 
targets became visible. lt. is proposed to deal with 
this part of the battle and the lessons derived from 
the battle in Article Il. 


From THE ENemyY's SIDE. 


By careful study a vast amount of information ean 
be extracted from the dispatches. It is a pity that 
the date when the German report and charts fell into 
British hands is not given, for presumably it must 
have affected the Harper report in some essentials, 
The British and German charts, taken separately, 
are misleading and should be read together if a clear 
idea of simultaneous moments is to be obtained. For 
instanee, in the main British chart of ‘the battle, 
No. 1 A, the approximate track of the enemy is entirely 
incorrect for the period 6.15 to 7.15. p.m., whereas 
the German charts, Nos. V. and VL, show very 
clearly that, so far from the British deployment resem- 
bling any turn away from the enemy as it became com- 
plete and the extent of its encircling nature was 
realised, the German battle line was turned sixteen 
points together, thus converting the rear ship of the 
line into the leading ship, the course being due west, 
or at right angles away from the British fleet, the time 
being between 6.30 and 7 p.m. The British “turn 
away ™ to avoid the attack by the destroyer flotillas, 
supported by four battle-cruisers, as the Lutzow was 
then out of action, did not take sry until 7.20 p.m, 
This manceuvre on the part of the German fleet was 
far more complete than can be gathered from the 
British reports wherein the German’ are stated to 
have been “* lost sight of in mist and smoke.” Chart V. 
shows it clearly ; inverting the line was done twice, 
first about 6.35 and secondly about 7.17 p.m., each 
occasion being accompanied by destroyer attacks on 
the British line. In the first attack by the Third 
Flotilla only six torpedoes were fired and V. 48 was stink 
by a heavy British shell. The second attack at 7.20 
was more formidable, the Seventeenth and Eleventh 
Half Flotillas firing twenty-two torpedoes between 
them, without scoring one hit, Between 5 and 7.30 p.m. 
the wind had backed into precisely the direction best 
suited for blowing the smoke of the earlier part of the 
action towards the position of the fleets between 
6 and 7 p.m. Visibility all day was far from good, 
and the inevitable smoke from guns and funnels, 
added to the continual smoke screen put up by the 
Germans, created a miniature sea fog to such an 
extent that many British vessels withheld their fire 
on account of the difficulty of distinguishing targets, 
Von Scheer made liberal use of stinoke boxes and of 
destroyers for forming screens, but found his own 
visibility affected by it at times. This stage of the 
action found the Germans with the Lutzow out of 
action, the Wiesbaden sinking, and destroyers V. 27, 
V. 29, and V.48 sunk, and with heavy material 
damage to many other vessels. The British losses 
were the three battle-cruisers, Defence and Warrior— 
sinking —Warspite out of action, and destroyers 
Nestor, Nomad, and Shark sunk, Acosta and Defender 
out of action. Marlborough bad been torpedoed 
right forward and was still in action at the head of 
her division. As clearly shown by the inverted battle 
line, the Germans were seeking to break off the action 
while the Grand Fleet was still deploying. 








A crass for rolling stock construction is to be established 
at, the Cardiff Technical College. There are twenty appren; 
tices at various local works ready to attend. 





Ami ArecElEn Arghed. Dam. with 
Tangent, Ends. 


THe arch type of masonry dam has met with con- 
siderable favour among American hydraulic engineers 
and has been adopted for a number of notable struc- 
tures. According to report, there is no record of any 
dam of this type having failed under water pressure. 
A novel and important development is the design anc 
construction of a concrete dam having its central 
portion arched, but abutting against tangent exten- 
sions in the upper and longer part of the structure 
instead of against the rock walls of the gorge. This 
combination type has been ‘employed in the East 
Canyon Creék Dam, in Utah, which stores. water for a 
large irrigation system. The section of the dam is 
peculiar also in that it has the batter on the up-stream 
face in the lower portion and on the down-stream 
faee in the upper portion. 

This dam, with its unusual design, ‘has’ been 
deseribed by its designer, Mr. A: F. Parker, in the 
** Proceedings ’’ of the American Society ‘of Civil 
Engineers, and it is illustrated by the accompanying 
drawings. | Fig. 2 shows the plan and contours. ‘The 
length of the dam on the erest is 273ft., the central 
arched portion being 128ft. long, the north tangent 
be2ét. long and the south tangent 43ft.in length. The 
maximum height is 190ft., the base on bed rock being 
about 45ft. below the bed of the stream, or 50it. 
below the assumed datum, as shown by the cross 
section, Fig. 1. For 40ft. from the base the thickness 
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FIG. 1- SECTION AND PARTICULARS OF THE DAM 


is 28ft. to 30ft:, as only the heavy timbers were 
removed from the excavation and the whole space 
between the lagging was filled with concrete. Forms 
began at this 40ft. level, with a thickness of 26. 25ft. 

To fit the arch to the cliffs im the lower portion of the 
dam it was necessary to adopt radii of 70ft. to 98.8ft., 
and at 60ft. above datum to change the batter from 
the up-stream to the down-stream side, the latter side 
being vertical up to that level. A tep thickness of 
5ft. was aclopted and on the down-stream side of the 
top there is an Sin. rib 4ft. deep, which Mr. Parker 
states was put in mainly for appearance. The top is 
protected by a parapet or splash wall on the up-stream 
side and by a railing on the down-stream side. As the 
sides of the canyon are nearly parallel with the centre 
line of the included angle of the arch, while cuting 
into the rock to give arch abutments on radial lines 
would have been expensive, it was decided net to 
blast out more rock than was necessary to secure solid 
abutments. Steel dowels 4{t. long, spaced 4ft. hori- 
zontally and vertically, were grouted into 2ft. holes 
in the rock face of these abutments, although Mr 
Parker says: ‘‘ Such dowels may not do much good, 
but they certainly give a look of security.” 

Site conditions indicated the desirability of the 
arch type and calculations showed that an.arch dam 
could be built for about half the cost of any other 
type. It was realised that the slight appearance of 
an arch dam of short radius might cause some appre- 
hension, and Mr. Parker considers it probable that 
that appearance makes many engineers reluctant. to 
adopt the pure arch type. On the other hand, he 
thinks. that the number and record of such dams, 
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‘* without a single instance of failure,” is strong proof 
of their good qualities and safety, 

In the design various mathematical treatments were 
studied, and it was found that in all cases the dimen- 


the minimum guantity of concrete is, needed for a 
given thickness of dam when the central angle of the 
arch includes about 133 deg., when the versed sine 
is one-third of the chord, or when the radius is equal 
sions necessary to resist the complicated shear, bend- | to, the chord multiplied by 0.54. In this case it was 
ing, and temperature stresses did not exceed the | found impracticable to consider the element of the 
dimensions computed from the simple formula for, the j yunimum quantity of concrete, as it involved pro- 
strength of cylinders under pressure, when, the unit | ducing overhangs in the faces of the arch. It is prob- 
stress on the masonry was conservative. In existing ' able that cases are rare in which it is practicable to 











one-third. It is probable that in this case the bottom 
part of the arch acts more as a bulkhead or plug to the 
eanyon, than as an are . 

“In examining published plans of existing gravity 
dams, does it not sometimes become apparent that 
the higher central and so most costly part could have 
been made in the form of an arch with tangent ends of 
gravity or other type, according to conditions, without 
detriment to safety and at considerable saving of 
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FIG.2--PLAN OF THE CANYON CREEK DAM 


arch dams the stress was found to range from 10 to | maintain a constant angle between the limiting radii. 
61 tons per square foot, and for the East Camyon | Recorded examples of arch dams show that in some 
Creek Dam 12.5 tons was adopted. The thickness for | cases local increases of thickness have been made in 
the arch, in feet, was determined by the simple formula | order to give increased strength. In this case no such 
of multiplying the wp-stream radius R in feet by the | additions to the calculated thickness were considered 
water pressure P in tons per square foot and dividing | necessary, but in places the joining of the arch to the 
the product by the stress on the masonry. For prac- | cliffs had small increases of thickness in order to cover 
tical use the thickness at any depth D for this stress | cracks and soft places in the rock, and for no other 


= 0.0025 RD. , The assumed compressive strength | reason. 


















cost ? The saving in the quantity of foundation 
excavation alone would be considerable.”’ 

To avoid a long radius for the dam, which would 
have made the ends of the arch too nearly parallel 
with the sides of the canyon, it was necessary to 
employ tangent ends for the upper and longer portion 
of the dam. At the north end the rock fell away in 
such a manner that a hollow deck construction was 
necessary in order that the sloping side could be on the 
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FIG. 3-ELEVATION AND SECTIONS OF 


-8 150 tons per square foot and a factor of safety of 12 
is allowed. As to the factor of safety, Mr. Parker 
says ‘that until some arch dam fails under pressure 


length, the matter of arch action is uncertain. 
known that a structure loses its arch characteristics 


there is nothing to show the limit between bold and | when the thickness at the crown is too great, compared | intended for the shorter south tangent, but after the 
conservative design. Some of his remarks.on dams of | with the radius and length of arch, but at what point | 


this type are as follows :—- | arch action ceases is uncertain, One authority states 


“* 3t is always desirable to use as little concrete.as is | that a curved dam will act as an arch if the thickness | 


consistent with safety... It iis variously, stated that | does not exceed half of the radius, and another says 






DIFFERENT PARTS OF THE DAM 


“ When the arch is very thick, compared with its | 
It is | 
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up-stream face. The deck is formed by arches in the 
lower part, with a straight surface above, set on piers 
spaced 7ft. on centres. Similar construction was 


foundation for it was blasted out the contour was 
changed so much that a gravity section was substi- 
tuted, having a batter on both sides. Dowel pins were 
used in the abutments of the lower part of the dam. 
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To transmit the thrust of the arch dam through the 
hollow north tangent two heavy struts or ribs, extend- 
ing from pier to pier and to the side of the canyon, 
were placed, The lower strut is 7ft. wide and 4ft. high, 
while the upper one is 6}ft. by 3ft, At the top the 
thrust is taken by the floor of the spillway, which is 
formed in the north tangent. This spillway is 42ft. 
wide and 5ft. deep. It is fitted with swinging steel sup- 
ports for plank flashboards. The supports are hinged at 
the top and spaced 3}ft. on centres. The inclined 
apron. extends from the crest to the upper.one of the 
two struts mentioned above and is so formed as to 
throw the water clear of the dam. This is shown in 
Fig. 3. 

Contraction joints are placed only where the arch 
abuts against the tangents. One side of each joint was 
built in advance of the other and was given a coat of 
hot asphalt before the remaining concrete was poured 
in place. Across the joint was placed a lin. pipe, 
2ft. back from the up-stream face, half of this pipe 
being in each side of the joint. Removal of the pipe 
left a 2in. hole, which was filled with hot asphalt as 
additional security against leakage. As these joints 
are on radiallines no dowels or rods extend across 
them, but heavy offsets were made in the concrete. 

Steel reinforcement was not used until Elévation 50 
was reached, but from that point te the top bars of 
lin. twisted steel were placed 2ft. apart in both diree- 
tions and lft. back from the face of the concrete on 
both sides of the arch section. Similar }in» and fin. 
rods are used in the deck type of the north tangent, 
This arrangement of the steel was adopted as a.com- 
promise of apparent demands of the elements involved 
—the horizontal steel to stiffen the thinner parts of 
the arch, the vertical bars to distribute ice pressure 
and all the reinforcement serving to prevent cracks. 
Mr. Parker states that the reinforcement has certainly 
prevented cracks, but that the steel may he in greater 
quantity than is really required. On the other hand, 
the heavy reinforcement may be warranted as a 
measure of safety in view of the ice thrust against the 
dam, as ice of great thickness forms there during the 
severe winter weather. 

Although the design of the dam originated with Mr. 
Parker, he gives credit to Mr. Samuel Fortier, former 
chef engineer of the irrigation company, for his 
endorsément of the project and his assistance in 
working out the design. Ina discussion of Mr. Parker's 
paper, Mr. Fortier stated that the nearest, approach 
to the combination arch and tangent type of dam is 
the Huacal Dam at Nacozari, in Mexico, built by Mr. 
H. Hawgood. A description of this latter structure 
by Mr. Hawgood states that while the dam is of the 
arch type it has at one end a gravity section 42ft. in 
length and tangent to the curve. This arrangement 
was adopted for the reason that the continuance of the 
curve would have brought the direction of the end so 
nearly parallel to the axis of the dam as to be neither 
economical nor safe. That dam is 140ft. long on the 
arch, with a radius of 70ft. and a height of 100ft. 

From his observations on the East Canyon Creek 
Dam and his knowledge of dam sites throughout the 
western section of the United States, Mr. Fortier is 
of opinion that a new type of combination dam might 
be developed, with abutments of gravity section at 
each end enlarged for arch spans of greater length 
than either the Huacal Dam or the East Canyon Creek 
Dam. He invites the attention of hydraulic engineers 
to the combination arch and gravity section type as 
one method of designing concrete dams to conform 
to such cross sections of sites as are found usually in 
deep rocky canyons. In a gravity dam, the central 
portion, comprising 25 per cent. to 33 ; er cent. of the 
total length, is by far the costliest to build owing to 
the height and width and relatively large quantity. 
By introducing an arch for that portion the com- 
pressive strength rather than the weight of concrete is 
utilised, so that the strength of the structure is 
increased and its cost is reduced. 








The British Railway Traffic 
Establishment in Rhineland. 
By A. L. STEAD, late Royal Engineers. 


In view of the importance of the part played since 
the Armistice by the Railway Traffic Establishment 
of our Forces in the Rhineland, in linking up the 
various units of occupation, facilitating the adminis- 
tration of the area, supervising the work of the 
German civilian railway authorities, and maintaining 
communications with Belgium and France and the 
German territory oceupied by our Allies, it may be of 
interest to review briefly the work this important 
branch of our Forces has performed in the Rhineland 
during the past two years. 

At the cessation of hostilities the Railway Traffic 
Establishment was faced, in addition to the work of 
supervising the movement of British military traffic 
in France and Belgium, with the task of following up 
our armed forces to Cologne and establishing adequate 
rail communication for personnel and supplies between 
France and the Rhine. 

1t was natural that, in his retreat, the enemy should 
destroy much of the railway permanent way and 
works, and the important Arras-Douai-Valenciennes- 
Mons trunk line, the main railway route to Cologne, 
probably suffered more than any other in this con- 





nection. In the opening days of the Armistice it was 
not, therefore, possible for the railway to be utilised 
to any extent as a méans of transport eastwards. 
Very quickly, however, the work of rebuilding was 
put in hand, and two weeks after the signing of the 
Armistice the work was sufficiently advanced to permit 
of traffic being worked over a single line to Mons, the 
second line being reopened less than three weeks later. 
Beyond Mons the difficulties facing the railway troops 
were not so great, and by co-operation with the 
Belgian railway administration the line was quickly 
opened out for the passage of British military traffic to 
the German frontier at Herbesthal. The route 
followed was that vid Charleroi, Namur, Huy, and 
Verviers, and although on all gides lay evidence of 
German occupation, once clear of the area of destruc- 
tion the railway permanent way and works along the 
route were mostly in fair condition. 

At the outset operating difficulties over the newly 
opened track were many. For some time the journey 
from France to the Rhine was a lengthy and tedions 
one. Trains ran at first very much out of course, and 
a journey of two er three days’ duration between the 
French coast and the Rhineland was by no means an 
uncommon: experience. By degreés, however, vast 
improvements were effected in the running, and both 
personnel and supply services considerably acceler- 
ated. New rakes of covered goods vehicles, many 
fitted with kitchen cars, were put into traffic for the 
eonveyance of troops, haltes repzs established at con- 
venient poirits, and finally several of the ambulance 
trains constricted by the Englishwailways were with- 
drawn from France, equipped with sleeping bunks, 
kitchens and.canteéns,-and utilised for the convey- 
ance of personnelto and from the Rhine Army. By 
their employment joiirnev tithes between the northern 
French ports and Cologne were greatly reduced and 
comfortable travel was enstired. 

The headquarters of the British Railway Traffic 
Establishment were established in the early days of 
the Armistice at Cologne, in a palatial building facing 
the Wallraf-Richartz Museum, and from there the 
task of supervision of the working of British traffic 
over the railways in the occupied area has throughout 
been conducted, At the outset little more than a 
handful of officers, N.C.O’s. and men was employed, 
but by degrees the number increased with the arrival 
of additional personnel from France and Belgium 
to take up duties at headquarters and at the various 
railheads, supply depéts and passenger stations deal- 
ing with British military traffic. 

In the city of Cologne itself the two main passenger 
stations to be staffed were the CélIn-Havptbahnhof, 
on the western bank of the river Rhine, and the 
Deutz-Hauptbahnhof, on the eastern bank immediately 
opposite. At the former station the British railway 
staff was housed in the roomy suite of waiting-rooms 
formerly used by German royalty, and at the Deutz 
station accommodation was secured in a couple of 
offices leading off the main entrance hall. 

Both the Céln-Hauptbahnhof and the Deutz- 
Hauptbahnhof are excellently laid-out stations, capa- 
ble of dealing with a very large passenger business. 
After a time it was found desirable to utilise the latter 
station mainly for the leave train traffic to and from 
Calais, and the CéIn-Hauptbahnhof for the entraining 
and detraining of miscellaneous personnel. An 
exception was, however, made in the case of the daily 
officers’ leave train to and from Boulogne, to which 
were attached the Army postal vans, and which con- 
tinued to use the Céln-Hauptbahnhof. 

The leave train service operated to and from Calais 
and Boulogne was the most important passenger 
train service controlled by the Railway Traffic Esta- 
blishment. In addition to the daily service to 
Boulogne for officers from the Céln-Hauptbahnhof, 
there were run at one period from the Deutz-Haupt- 
bahnhof four through trains daily to Calais, and a 
similar number in the reverse direction. All of these 
trains were composed of ambulance train stock built 
by the English railways and made the trip to and 
from the coast an immensely popular one. The empty 
trains were garaged in Cologne at Deutzerfeld, a 
little to the east-of the Deutz passenger station, and 
each train was in charge of a resident officer and staff. 
The vehicles were cleaned after each trip by the 
German carriage cleaning staff, and fresh blankets 
provided in all sleeping bunks. 

The average journey time to the coast by leave 
train was approximately fourteen hours, men leaving 
their units in various parts of the occupied territory 
in the afternoon, arriving in Calais in time to catch 
the boat across to Folkestone or Dover the following 
day. The leave men from the different units were 
collected together in the course of the day in Cologne 
at the Rhine Army reception camp, adjoining the 
Deutz station, and marched from camp to station 
in trainloads as arran by the Railway Traffic 
Establishment, Entraining thus became a_ very 
orderly movement, and every man was assured a 
separate bunk on the train. In the reverse direction 
men arriving in Cologne on the leave trains early in 
the morning were marched to the reception camp, 
where breakfast was provided, and returned to their 
respective units in the course of the day. 

In addition to the personnel of the Railway Traffic 
Establishment stationed at the two principal Cologne 
passenger stations, skilled railway officers and men 
were also housed at other important passenger and 
goods stations in the Cologne area, of which the chief 





were the Bontor, Eifeltor, Deutz-Guterbahnhof, 
Nippes, and Rhine Docks stations. Throughout the 
occupied zone the actual work of operation was per. 
formed by the German civilian railway authorities, 
and little trouble was, on the whole, experienced in 
satisfying our transport requirements, the majority 
of the German railway officials and employees gener- 
ally exhibiting a commendable anxiety to meet our 
wants. 

By far the most important line over which British 
military traffic has been worked in the Rhineland is 
that leading westwards to Herbesthal, Belgium, and 
France. Herbesthal being the frontier station, and 
an important. exchange point between the Belgian 
and German lines, considerable staffs werethere main - 
tained by the Railway Traffic\\Establishment. At 
Herbesthal, as at Cologne, the royal waiting-rooms 
furnished useful offices, arid certain»buildings in the 
yard were also acquired to accommodate the British 
military checkers and number-takers. The lay-out 
of the Herbesthal passenger station and goods sidings 
is in almost every respect admirable, Two shunting 
humps are provided, there are ex tensive storage sidings 
at the eastern end of thé station, and a locomotive 
depét and wagon repair shops, 

At Herbesthat the exchange of Belgian and German 
train crews and locomotives is effected, and close 
touch with the Belgian railway authorities at the 
adjacent Belgian station of Welkenraedt was main- 
tained by the British military railway authorities. 
The German railway staffs were supplied with rations 
by the British authorities and worked well under our 
supervision, It is worthy of note, as indicating the 
efforts made by the German railway directorate to 
maintain héalth and contentment amongst their staff 
at this busy exchange point, that an excellent brick- 
built bath-house adjoining the station was provided 
prior to the war for the use of the railway staffs, where 
hot and cold baths could be obtained in privacy at 
almost any hour of the day. Bath-houses of this kind 
are, I believe, common on German railways, and the 
idea appears a commendable one. 

From Herbesthal to Cologne the railway route leads 
through Aix-la-Chapelle and Duren. At the former 
station British personnel were dealt with in fai: 
numbers, and at Duren extensive supply dep6ts were 
established. ~~ Aix-la-Chapelle” has ~a~ well-iaid-out 
passenger station, with an attractive and roomy 
waiting hall, in two offices leading from which were 
accommodated the Belgian and British military 
railway staffs. Duren, though not possessing so 
handsome a passenger station, has extensive goods 
sidings and storage lines. The main line between 
Herbesthal and Cologne does not present any serious 
operating difficulties, with the exception of a couple 
of miles of stiff grading to the west of Aix-la-Chapelle 
through the Ronheide tunnel, in the negotiation of 
which an assistant engine is employed on heavy 
trains. 

The branch lines leading from the Herbesthal- 
Cologne trunk line do not call for special comment, 
although over most of them a certain amount of 
British military traffic passed. From Aix-la-Chapelle 
a@ line leads southwards to Montjoie, Malmedy and 
St. Vith. This line was used extensively by Germany 
during the campaign as an alternative route to Liége, 
Namur, and Brussels, a most important military camp 
being situated on the route at Elsenborn, ten miles 
north-east of Malmedy. The accommodation pro 
vided on this line is far in excess of peace-time require- 
ments and appears to have been provided specially 
for use during the war. From Duren are three 
branch lines leading respectively to Julich and the 
Dutch frontier, Neuss, and Euskirchen. 

Next in importance to the Cologne-Herbesthal line 
among the railways which have been utilised by our 
Forees is that leading southwards along the western 
bank of the Rhine to Bonn and Coblenz. Bonn 
passenger station, although not so large as either of the 
two principal Cologne stations, is a well-laid-out 
depét with two wide covered platforms of great length, 
and there the entraining and detraining of British 
troops and the working of the neighbouring lines was 
supervised by the staff of the Railway Traffic Esta- 
blishment. At Godesburg, a little to the south of 
Bonn, was reached the American occupied zone. 

To the north of Cologne the railway proceeds from 
the Céln-Hauptbahnhof to Neuss and Crefeld, but both 
of these places are outside our area of occupation and 
in the Belgian zone. Mention should also be made of 
the Cologne-Treves line leading in a south-westerl) 
direction to Luxemburg and France, over a portion 
of which route passed a good deal of British military 
traffic. 

Crossing the river, and linking up the Céln-Haupt- 
bahnhof with the Deutz-Hauptbahnhof, is the Hohen- 
zollern Bridge carrying four sets of railway lines. 
From the Deutz station a main line leads to the north 
to Mulheim and Diisseldorf, with a branch line turning 
in a north-easterly direction at Mulheim to Opladen 
and Ohligs. Due east runs a single line to Engels- 
kirchen, and to the south-west is the main line to 
Frankfurt and Dresden. The most important stations 
on this route in our area of occupation are Troisdorf 
and Siegburg, and the latter was for many months an 
important supply and personnel railhead. 

An interesting duty in connection with the working 
of traffic from and to unoccupied Germany was the 
examination of all trains at the frontier stations to 
prevent smuggling and the entry of unauthorised 
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persons into the occupied zone. At each of the 
frontier stations skilled stafis were maintained for this 
purpose, and the examination made was a very 
thorough one, in certain instances British female 
searchers being employed to detect female carriers of 
contraband. 

It is of interest to recall that prior to the signing of 
peace in 1919 elaborate preparations were made for 
@ general advance eastwards in the event of Germany 
declining to agree to the Allied terms, and in this 
connection much work was thrown upon the Railway 
Traffic Establishment, the personnel of which was.in 
many instances to move in advance of our fighting 
troops and establish railheads in unoccupied territory. 
It was, however, not necessary to put these plans 
into operation, and with the signing of peace, and the 
reduction of the Rhine Army which followed, it 
became possible to release by degrees for demobilisa- 
tion numbers of officers, N.C,O’s. and. men of the 
Railway Traflic Establishment. 

At that time the railway troops performed much 
useful work in connection with the transport of 
demobilised British personnel and returned German 
prisoners-of-war from England, France, and Belgium. 
Special demobilisation trains were run from Cologne, 
and special trains worked from the west to the Deutz- 
Hauptbahnhof and the unoccupied territory beyond 
with returned prisoners, at one period as many as 
3000 prisoners being dealt with daily at the Deutz 
station. 

In addition to British personnel conveyed to and 
from the Rhineland by military trains, the ordinary 
civilian service has largely been employed for their 
transport. Thus large numbers of officers and men 
were regularly dispatched to Belgium and France on 
the daily through trains from Cologne to Paris, Ostend 
and Brussels, and the local civilian train services 
employed for the conveyance of small parties of troops 
to various stations in the Rhineland, On the majority 
of the trains in the area a number of carriages of each 
class were reserved for British troops, and bore appro- 
priate labels to that effect. It was the duty of the 
Railway Traffic Establishment to allocate this accom- 
modation and add to or reduce the number of reserved 
carriages as traffic dictated. 

To-day the Railway Traffic Establishment of the 
Rhine Army is a comparatively small concern. Rail- 
heads have been reduced in number, long stretches 
of line have been given over to the supervision of a 
single officer or N.C.O., and the organisation generally 
vastly simplified. Much good work, however, con- 
tinues to be performed by our military railway 
personnel remaining in the Rhineland, and in the 
smoothness with which the work of transport by rail 
is to-day conducted throughout the area we have 
proof of the admirable manner in which this by no 
means simple task is being performed. 








Institution of Mechanical Engineers 


Tue Institution of Mechanical Engineers met at 
Storey’s Gate, Westminster, on Friday, the 21st inst., 
to discuss a paper on “ The Mechanical Loading of 
Ships,”” which was contributed by Mr. H. J. Smith, of 
Shanghai. Captain Riall Sankey, the president, took 
the chair, and there was an unusually good attend- 
ance at the meeting. After the usual business had 
been transacted the president made some reference 
to the death of Mr. Walter Pitt, who was for a long 
time a member of the Council of the Institution, and 
then asked Mr. F. G. Parker to present Mr. Smith's 
paper. 

Mr. Parker explained how Mr, Smith had only 
recently been called back to China and had, in conse- 
quence, asked the speaker to present his paper for 
him, a requets which had put him in a rather 
peculiar position, as, although the two were great 
friends, he could not agree with a considerable 
amount of the matter in Mr. Smith’s paper. The 
author had, he said, left England with hopes that the 
paper would elicit a good discussion, and his hopes 
were quite sure of realisation. After pointing out a 
couple of minor errors in the paper, which the 
author had discovered after it had gone to press, 
Mr. Parker went on to read the introductory remarks. 
The paper, of which we give an abstract on page 103, 
explains how modern transporters can compete, in 
the handling of material, with coolie labour, which is 
undoubtedly the cheapest in the world. It gives 
detail descriptions of installations put up in various 
foreign countries to meet all kinds of conditions, and 
includes formule and tables for the proportioning of 
conveyors. 

In thanking the author for his paper, the Presi- 
dent remarked that the subject was one of topical 
interest and had not been dealt with by the Institution 
since 1906. The paper, he said, was concerned essen- 
tially with loading plants, but it was hoped that 
before long the Institution would have a comple- 
mentary paper on unloading plants; steps had, in 
fact, already been taken by the Council with that 
object. In this connection we may be permitted to 
point out that the Han-yeh-Ping transporter, 
described by the author, is said to be used for the 
unloading of iron ore, &c., from ships. A full descrip- 
tion of the Hanyang Ironworks appeared in our issues 


bered by our readers that the handling of materials 
required at that time—before the transporter was 
erected—a great army of coolies. The paper does not, 
however, give any indication as to the amount of 
labour which the transporter has displaced. Mr. 
Parker then exhibited a large number of lantern 
slides which illustrated transporters at work or being 
erected in many parts of the world. 

Mr. Asa Binns opened the discussion, at the request 
of the President, and remarked that while much of the 
matter in the paper was outside the scope of its title, 
there was a large amount of other material left out 
which should have been included. The conveyors 
described by the author were only intended to deal 
with bulk materials, such as ore, coal, grain, &c., 
which really represented a comparatively small pro- 
portion of the cargoes carried by ships. He, as a 
dock engineer, had to interest himself in the transport 
of all kinds of merchandise, much of which could not 
be handled by the class of transporter described. 
The speaker suggested that the author's estimations 
of the relative efficiency of mechanical transporting 
and man handling materials were based on -war 
conditions, and that the comparison would be still 
more in favour of the mechanical system in these 
days. Modern dock labour was, he said, 20 per cent. 
less efficient than the pre-war type. In view of the 
great economies which could be effected by the intro- 
duction of mechanical transporters it was noteworthy 
how small an amount comparatively was expended 
on their installation. Thus, in the case of the dock 
with which he was connected, the whole scheme cost 
£4,000,000, but the mechanical plant cost less than 
10 per cent. of that amount. The cost of an individual 
transporter might appear to be a large item, but it 
was necessary to take a wide view of its cost, giving 
full consideration to its relative amount and to the 
economies which could be effected by the installation. 
Mr. Binns pointed out what a wonderfully adaptable 
and handy appliance is the ordinary ship’s winch and 
what fine performances in the unloading of general 
cargo can be effected with its help by skilled men, 
and he went on to say how difficult it was to design 
a conveyor which would take its place. The Port of 
London Authority had, however, recently completed 
a dock for dealing with frozen meat, which is not of the 
same nature as the usual bulk cargo, and had put down 
mechanical equipment for handling the carcases. 
The dock itself cost some £400,000 and the transport- 
ing plant about 10 per cent. of that amount. It was 
possible, he said, to deal with 1400 carcases per hour 
from one hatch with one conveyor. There had been, 
he said, very little progress in the design of quayside 
cranes within the last century. Advances had, of 
course, been made in the application of hydraulic 
and electric power, but otherwise cranes were much 
as they wére a hundred years ago. His colleague, Mr. 
Walker, had, however, designed a crane which 
embodied distinctly novel features and which had 
been described in Toe EnGrxeer of December 24th. 
Mr. Binns then exhibited a slide of the crane taken 
from the photograph of it, which we reproduced on 
page 632 of that date, together with some slides 
illustrating a model of Mr. Walker's quayside crane, 
which we also mentioned. 

Mr. C. Kemble Baldwin, member of the American 
Society of Mechanical Engineers, said that he looked 
at the subject from the point of view of a belt con- 
veyor manufacturer, in which he had had twenty- 
five years’ experience, and was rather surprised at 
the author’s complaint as to the lack of information 
on the capacities of belts. In America quite a fund 
of information on the subject had been published, 
and the ‘Mechanical Engineer's Handbook,” by 
Professor Marks, of Harvard, included a number of 
pages devoted to conveyor belts. He went on to 
explain how wide belts could be manufactured in 
greater lengths than was possible with the narrower 
sizes, and said that an eight-ply belt mentioned by 
the author would not be satisfactory, as it would not 
trough. The maximum thickness of belt which would 
trough properly was six-ply. As to the maximum 
length, he knew of a case where a 60in. belt, 2000ft. 
long, had been installed, and at Baltimore there were 
four belts, each 60in. wide by 1000ft. long, and capable 
of delivering 2000 tons per day. Another 60in. belt 
which Mr. Baldwin mentioned was employed to lift 
stone to the top of a gyratory crusher and was capable 
of handling 3000 tons per hour. He also described 
several other instances of large capacities, such as 
11,000 tons unloaded from a vessel, by her own gear, 
in five hours. In speaking of wagon tipplers, he said 
that the average capacity of the wagons used in the 
United States is 49 tons, and that a larger size is 
now being made which will carry from 100 to 120 tons 
on twelve wheels. There were tipplers in use which 
could tip such wagons, two at a time, at the rate of 
forty per hour. 

Mr. J. H. Anderson made a few remarks on the 
relative difficulty of designing conveyors and convin- 
cing possible purchasers of their desirability. The 
designing was not, he said, a difficult class of engi- 
neering, but it required a lot of persuasion to induce 
people to spend money on transporters. He also 
exhibited a large number of lantern slides, which, 
unfortunately, were thrown on the screen for such a 
short time that they could not be properly appre- 
ciated. One series of these slides showed the mech- 
anical handling of coal in American pits, commencing 





of January 21st and 28th, 1916, and it may be remem- 





with a machine capable of cutting 30 tons of coal per 





Several others illustrated the devices used in 
the United States for controlling coal as it slid down 
from the pit’s mouth, on the side of a hill, to the 
wagons below. One of these arrangements comprised 
a series of discs on a wire rope threaded through a 
circular shoot, with a brake to check the rope. 

Mr. F. G. Mitchell said that he thought there was a 


hour. 


discrepancy between the horse-power which the 
author said was required by the belt conveyor 
installed at Durban and the figures he gave in another 
part of the paper; but he thought this might be 
accounted for by the use, in one case or the other, of 
ball-bearing idlers, which had a great effect on the 
power consumption. The size of the idlets was also 
of great importance. As regarded the quality of the 
rubber used to cover belts, it was, he said, not only 
necessary, a8 specified by the author, that the rubber 
should be capable of stretching to three times its 
original length without breaking. but also that it 
should completely recover after stretching. 

Mr. W. Edwards advocated the adoption of high 
speedsin transporting, and urged engineers to accustom 
themselves to the idea. He said that he had found 
Stauffer lubricators to be best on conveyors handling 
abrasive materials, but in other cases oil was quite 
good and effective. Troughing idlers were bad at 
bends, as they stressed the belt badly, and should be 
substituted by skirting boards. 

Mr. Zimmer then contributed some historical 
remarks in writing, which will be published in the 
‘Transactions ” of the Institution, and the President 
asked Mr. Parker to reply for the author. 

Mr. Parker said that he thought Mr. Smith was too 
conseryative in his figures of capacities, but pleaded 
on his behalf that he had been out in the field for the 
past fifteen years and thus had not access to all the 
particulars available to a man in the designing office 
at home. 

At the conclusion of the meeting Captain Rial! 
Sankey announced that the memorial to the members 
who had fallen in the war was to be unveiled on 
February 14th, and it was hoped that the Dean of 
Westminster would perform the ceremony. 

The next informal meeting of the Institution will 
be held on Friday, the 28th, when Mr. C. H. Wood- 
field will introduce the subject of *‘ Comparative Costs 
of Power.”’ Another informal meeting is to take place 
on Friday, February 4th, when the President will 
take the chair, and the subject will be ‘‘ Our Part in 
the Industrial Crisis of To-day,”’ introduced by Mr. 
F. R. Wade. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correapondents. ) 


LARGE GAS ENGINES. 

Srr,—In your editorial of January 7th we observe a paragraph 
on internal combustion engines. An extract from this paragraph 
reads as follows :—“ One cannot rise from a perusal of that 
article—i.c., Professor Hubert’s account of the Cockerill gas 
engine—without an increased respect for the great Belgian firm 
and a certain feeling of shame that British manufacturers so 
hastily retired discomfited from the industry.” 

We share to the full your respect for the Belgian firm in 
question, but we find ourselves totally unable to share your 
feelings of shame respecting British manufacturers. The para- 
graph quoted distinctly implies that the manufacture of large 
gas engines in this country has ceased. This, however, is not the 
case. We, and at least one other firm, have for years past spent 
very large sums of money in developing to the utmost the large 
horizontal slow-speed gas engine, and we think, if we may be 
permitted to say so, with very great success, as witnessed by the 
numerous orders received and by the satisfactory running of the 
plants in question. 

The large horizontal gas engine industry in this country is, of 
course, working under very difficult conditions at present, due 
to the adverse rate of exchange between this country and other 
foreign countries, notably France and Belgium, but this is 
probably a passing phase. If, therefore, the price difficulty 
is removed we fully expect that English engines in the matter 
of design, workmanship, material, and general working efficiency 
will fully hold their own against any present foreign competitor. 
GaLitoways Lrmrrep, 

H. Prune, 
General Manager. 





Manchester, January 22nd.4 


Str,—Referring to the Retrospect on page 16 of your issue of 
January 7th, where you criticised the ability and courage of 
British manufacturers of large gas engines, | do not think that 
your remarks are quite justified. So far from “ having hastily 
retired discomfited from the industry,” they are at the present 
time very active. Have you not overlooked the fact that one 
large armament firm, Vickers Limited, have taken the question 
of the big gas engine up very energetically; that Galloways 
Limited, of Manchester, are well represented in this field, and 
that our associated company, the Premier Gas Engine Company, 
Sandiacre, Nottingham, has by no means been idle? In your 
issue of May 2Ist, 1920, you printed an account of a new type 
1000 brake horse-power gas engine designed by Mr. Hamilton, 
managing director of the Premier Company, and installed at 
Alfred Hickman, Limited, Wolverhampton. It is true that this 
engine was only 1000 brake horse-power, and possibly it does 
not come within your classification of a big gas engine. It waa, 
however, only a single-crank engine ; as a double-crank it would 
give 2000 brake horse-power, and the Premier Company is now 
engaged on the design of a single-crank engine of 2250 brake 
horse-power, or 4500 brake horse-power with two cranks. 

You need not fear that British firms will lag behind in this 
important branch of industry. 

Professor Hubert drew attention to one of the disadvantages 
under which large blast-furnace gas engines have always laboured 
in this country, namely, that the ironmaster had more waste 
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gas to dispose of than he required in its equivalent.of power. 
When this disadvantage is removed, as, it surely, will be. in. the 
immediate future, and the ironmasters extend to the engine 
makers a little of that encouragement the Belgian and German 
engine firms receive from theit counttymen, it will be found that 
the British indastry will respond readily and satisfactorily. 
Crosstey Brotwers! Limited 
oJ. Camiapr,) > 
Manchester, January 22nd. Managing Director. 


THE *‘MECHANICALS” AND ASSOCTATE MEMBERS 
OF COUNCIL. 


Stk, —I was present, at, the meeting on Friday last .when 
Captain Sankey announced that a committee, which had beep 
appointed to consider this question, recommended that associate 
members should be eligible for the Council, or Words to that effect: ' 
As the general meetings will be held in # few ‘weeks 1 suppose 
niothing can be dene to effect this necessary reform in the present 
session, for the report of the sub-committee is teo’ wide to permit 
immediate action to be taken. 1 am disappointed ‘by this delay, 
as, in view of the sympathy whieh Captain Sankey sbewedsin 
the movement when it was raised some, time ago, I hoped it 
would go straight through. 

Tn your issue of last week Mr. Dolby puts the old conservative 
view. Tt won't do. The Institution cannot go on on the old 
lines, it must move with the times, and however much the older 
men may object, they must allow the younger men to have more 
power in the management. I suppose there is on the Council 
not a single man much under fifty years of age, and, with all 
respect to such men, I saythey cannot feel with the younger men 
of the Institution nor enter fully into their aspirations. Besides: 
the number of associate members is much greater than of full 
members, and they ought to haye direct representation of their 
views at Council meetings, : 

One reason for pressing for this reform’ is to put more life into 
the Council and to see it responding more readily to the needs of 
the associate members. Some of the Council seem to think the 
Institution ean go on in the old way, holding monthly meetings 
for discussion and ambling along with its research work, That 
will not satisfy the younger men, who look to it to give them help 
in their profession of a more material kind; they want, for 
example, an efficient Employment Registry, and they would like 
to see the Institution building more club-like than it is. 

The fact is, that no institutions can go on in the old way, and 
unless they enter into the life of their members mote than 
they do they will fail. The Council is always composed of 
men who are free at least from anxieties about the means of 
livelihood and do not understand the worries of younger men, 
and never will till younger men get on to the Council and stir 
them up or force reforms that the conservatives will not make, 

January 23rd. A Mewser. 


Sr,—I have read with much pleasure Mr. E. R. Dolby’s letter 
on the proposal to admit associate members to the Council of the 
Institution of Mechanical Engineers, which you published in 
your last issue. The question Mr. Dolby puts at the end of his 
letter is a very important one, and I hope other members who 
think as I do will io their best Oe! Saat aj eybelieve is a 
movement started by a few’ revolutionary > mn, who do 
not by any means represent the Institution as a whole.. From 
conversations with many members,I feel sure that if a general 
ballot on this matter was taken even a majority of the associate 
members would vote against it. 

In my opinion—and I have been a member for many years— 
the Institution was never better managed than it is now, and 
never had a Council that worked harder for its good. Having 
several friends on the Council, I happen to know something about 
what it is doing, and I believe if the members generally knew 
we should hear no more of this agitati The 1 report is 
all very well, but it is not studied with much care, and I suggest. 
that a more readable description of the activities of the Council 
should be given. You yourself, Sir, are on the Couneil, and so 
is Dr. Maw, of Engineering. I feel sure that if you gentlemen 
were permitted to publish articles you, from your inner know- 
ledge, would show the members what the activities of the Insti- 
tution are much more clearly than the annual report does. 

Now, with regard to associate members of Council, let me say 
this. We want on the Council men of experience, who will care- 
fully weigh actions before they take them. We do not want 
young men who will “reform’’ the Institution inte a trade 
union or an employment bureau. The Institution was esta- 
blished for the dissemination of technical knowledge, and that 
must always be its primary function. It is not its business to 
find jobs for young men, but to give young men knowledge 
which will help them to find, and keep, jobs for themselves. 
Then we want men of position on the Council, beeause the 
Council has many very serious functions to perform and its 
members have to deal directly with important people from other 
learned societies, from the Government, the War. Office, the 
Admiralty, and so on. An influx of young engineers on the 
Council would certainly lower its dignity, and however much 
our modern intellectuals may jeer at dignity, its importance 
cannot be gainsaid. 

Then again, as Sir John Dewrance pointed out when this 
matter was first raised publicly, to put associate members on the 
Couneil would be to establish a class distinction on that body. 
That isa very serious danger. One can imagine a small party of 
associate members having the same sort of malign influence on 
the Council that the Irish Party used to have in the House of 
Commons. It might be powerless in itself, but might divide the 
power of the full members. 

I have several other reasons to advance against the proposal, 
but have no doubt others of your correspondents will have 
touched upon them. Sratus Quo. 

January 25th. 





WATER SUPPLY AND SANITARY ENGINEERING IN 


1920. 


Str,—-The articles in your issue of the l4th instant with 
regard to water supply and sanitary engineering in 1920 are 
very interesting, but I do not think they can. be considered 
complete without reference to two works now being carried out 
in Sheffield. Both these works are of interest not only on 
account of their considerable magnitude, but, also because they 
mark new departures, 

The Sheffield Corporation, in order to avoid a possible shortage 
of water in years soon to come, has obtained parliamentary 
powers to pump back several million gallons per day of purified 
sewage, which will be discharged into the higher reaches of the 
river Don on the west side of the city to take the place of com- 





pensation water, The latter will then be available, for ordinary, i 


purposes. eK 
The water is, of course, to be specially treated, and there was 


a stiff parliamentary fight before the powers were ‘obtained. 
The Committee of Parliament whieh considered the Bill regarded 
the proposal to be one of great interest, and T think your readers 
who are ted with matters of water supply will take the 
same view. ' 

The other work to which I refer is an i ion for treating 
about a million gallons of sewage per day on the prineiple of 
bio-aeration. This is believed to be a considerable advante i 
thé usual methods of activated sludge tredfttent, ' or, in’ yt 
any other systém at present known for treatiiy the sewage”of'a 
latge city: “This plant has already been visited by deputations 
from abroad as well as from various places in Great. Britain; and 
I believe it. is a fact that the authorities of the city of Paris, after 
seeing the Sheflield works, have decided upon a sindlar installa, 
tion, Incidentally, | may mention that the tanks area beautiful, 
bit of reinforced conerete work. 

Neither of these undertakings is.in my chatge. ‘The water 
scheme is being carried out by Mr. William Térrey the genéral 
manager of the Waterworks Department, and Me. L. 8.'M. Marstr, 
the water 6ngineer. The sewaye scheme is in the hands of Mri J! 
Haworth, chemist and manager of the sewage works, and Mr. 
F. W. Hodgkinson, the resident engineer, 

W..J. Hapeteep, City Surveyer, 

Sheffield, January 24th, 





[Nore.—--Reference was made in,eur Annual Article of January; , 


1920, to the, sch for pumping back treated sewage effluent 
to take the place of the compensation water which it has hither- 
to been necessary to deliver to the river Don.--Ep. Tue F.] 





DROP FORGINGS. 


Sre,—1 was interested in reading in your current, issue the 
letter over the initials “J. H. W.,” regarding American drop 
forging practice versus English. 

There is a great fundamental difference between the eqtiipment 
used in these two countries. In America, as “ J. H: W.” ‘states, 
the stamping h is fr thy of the steam hammer type, 


the tup being propelled on its dow * J. HW.” 





downward stroke. 
however, does not mention that with this class of hammer there 
ig the necessity of placing the anyil, block on timber, otherwise 
this piston-rod would very soon crystallise and break. _Conse- 
quently, American steam stamps and board hammers—where 
timber also is used—do not give anything like the blow of British 
drop hammers—where the anvil block is placed direct on to the 
solid concrete. This ensures 4 solid resistance to the impact of 
the tup, and consequently a sharp elastic gravitation blow. 
This dlass of blow is undoubtedly most suitable for drop forging, 
and it should be remembered that the whole of the drop forging 
industry in this country has been built-up on this class of hammer, 
Owing to their inherent characteristies, the use of American 
hammers has developed a system of stamping, where the article 
is gradually brought up to the ultimate shape, and passes 
through several operations and multiple dies. ft is very rarely 
that an attempt is made to produce a stamping direct from the 
bar, similar to the British method. With regard to crank shafta, 
it is well known that a great number of these were purchased:im 
America during the war, but it is also equally known theta 
great many were rejected, owing to the fact that the hammering 
effect had not produced the correct formation of the steel, It 
is to be expected that with a steam stamp this would h 

as it is impossible to give the sharp elastic blow obtained under 
British hammers. 

On the question of output, it should be rementbered that 
America is @ country for specialisation; stamping pani 
lay themselves out to do certain articles, and their men— 
being kept constantly on the same job—-become very expert in 
turning out stampings quickly. This is in contradistinction to 
the practice of general drop forgers in this country, who take on 
almost any class of drop forging, the result of which is that the 
workman is constantly changing his dies, and never has an oppor- 
tunity of becoming really skilful with any particular article. 

Finally, I recently timed the manufacture of a connecting-rod 
for @ 16 horse-power engine. It was made direct from a square 
billet; the hammers used were a 7 cwt.-dummy—and 30 cwt. 

Two men were oceupied, and the time taken in rough, 
ing out, producing the stamping, cutting off, clipping, and giving 
it a final. tap up under the hammer, was 1 min. 55 sec. I should 
be interested to know whether American drop forging methods 
ean show a better example. 

Bernarp Brerr. 





Coventry, January 24th. 


Stm,—lI quite agree with your correspondent, ‘J. H. W.,” as 
to American plant, but the point I wished to make was that in 
the States an augmented number of men are willing to eo-operate 
and work together so closely on a predetermined and well- 
thought-out scheme of movement that with a minimum o 
individual effort they collectively produce goods per man farf 
in excess of the average in this country. 

PD. B. Morison, 


Hartlepool, January 25th. 


AERONAUTICS IN 1920. 


Srr,—T have read Mr. E. V. Hammond's letter in Tar Enet- 
NEER of January 14th, and feel that statements such as he makes, 
were theycorrect, would give a very black pietute of air transport, 
Such statements can, however, not go unchallenged, as they are 
very far from representing the correct state of the art. 

As everyone is well aware, the number of accidents, fatal or 
otherwise, in proportion to the number of miles flown and the 
passengers carried, is extremely small considering the new state 
of the art, and the incomplete ground organisation which’ still 
exists. The public patronage of the services is, however, steadily 
increasing, and it is my experience that people are not frightened 
from its use by alleged danger in travel, but it is the higher price 
than that charged for rail and boat which tends to retard pro- 


gress, as well as, during present conditions in the winter time, | 


the difficulty in maintaining a scheduled service in foggy weather. 

Mr. Hammond has evidently never travelled far by air, or he 
would know that the sensation of looking down from an aero- 
plane is entirely different from that of looking down from a high 
building or precipice, and that the feeling of vertigo is entirely 
absent. 

There were many diffi to be o before train or 
motor omnibus travel was financially successful, and to-day it is 
the accessory organisations that require perfecting to make the 


air transport more widely used. Better means of dealing with 





improved machines, based on 
ledge, taking less. power out of 
ithe engi ving increased réliability, 
land a usand: necessary for sueress in 
conducting a public air'sérvive, will al) improve with the progress 
‘of time and experience. It is, however, entirely wrotig'té btate 
that the ‘danger of flying ‘at the present date in any way recuees 
travellers. 


F. Hanpovusy Paqe. 


| ‘Srr,—<With reference to your eorrespondent’s letter in your 
last istue! anent the above subject, i was. somewhat amused at 
hig reference to, my humble attempt te * ¢rab a coming thing,” 
Teo, judge. by, ‘the actions of such famous pioneers, and acknow- 
ledged leaders in aeroplane design and construction as the famous 
French, constructors, Louis Bleriot, Gabriel Voisin and Henry 
Farnian, to say nothing Of ‘their cohfreres in England As 
retently mbéritionéd if’ yotit able article on this’ Sub who 
liave one ‘and! all deserted the aeroplane business after’ some 
fourteen years’ hard and unrémitting teil; asa perfeetly hopeless 
undertaking commercially, and whe---also ‘of one aceard—Aare 
mow engaged upon motor car constructiqn, it would rather appear 
aa though the aerpplane were a © departing thing "’ rather than 
an arriving one. ’ 

What the future holds in store we none of us know, and it is 
idle to speculate ; Dut of this we cari rest aksured, that if there 

as i prospett’of éarhing even dry bread ‘at aeroplane construc: 
tion during ‘the Yiext few years, ‘these men, whose names are 
indelibly with aeronatitics, would never have deserted 
it; neither would the directors of some of our largest engineering 
firms have closed down their aviation departments after having 
spent 50 meh money in that directagn, 

I speak from inside, knowledge, and your readers may now 
draw, their own conclusions, 

FE. V. HamMonp. 


London. 


Sim,—-lIf_ the average man or woman were as nervous, and 
pessimistic as your correspondent, FE. V."Hammond, ‘we should 
not dnly not develop flymg, but we should not develop anything 
else that has danger attached to it. 

With your permission, however, I should like to reassure 
him on one ortwe points. I shall leave the Accidents Luvestiga- 
tiens Department to deal with his sweeping statement that 
“tthe. published, aeroplane disaster figures are invariably 
‘eooked.’”’ I agree that if Mr. Hammond stands on the coping 
stone of a tall factory chimney stack without hand rail and with 
an insecure and Slippery foothold, and glances down at birds 
circling far below, it is extremély probable that he will expérience 
a feeling of ‘‘ navises, giddiness and some apprehensions of a fatal 
aécident,”’ but 1 pan assare him that, seated comfortably m the 
cabin or cockpit of an aeroplane, he will feel as free from giddiness 
as when looking out of a window in a tup storey flat. 

While agreeing that we are not yet within sight of the 
aeroplane which is easy to Jand in a small field, perfectly safe 
as regards fire or structural failure, and perfectly steady during 
flight in the most tempéstuons storm, inéxpensive in original 
cost and upkéep, and easy to house, we are advancing towards 
these goals, now that war difficulties have been removed, as fast 
as can reasonably be expeeted in the present impoverished con- 
dition of the industry. Our object now should be to see that 
other countries do not advance more rapidly. 


Downright péssimists ars of no use to us whatsoever. 
ENGINEER. 


Loudon, Jauuary 2ous. 


FRIENDLY COMPETITION. 


Srr,—In your issue of January 21st I notice a letter headed 
** Friendly Competition,” but whieh I think would be better 
entitled “‘ Friendly Co-operation.” 

I am very glad that Mr. Darroch has mentioned one or two 
points, as in his book he had déscribed certain methods which 
the casual observer might think had been devised at Crewe, 
whereas they originated with certain of our foremen here. 

With regard to the train coritrol, thia’is not @ matter in which 
I have been personally. concerned, except from a production 
standpoint, it having been a device of my predecessor, Mr, R. M. 
Deeley, and worked out by Mr. 8. J. Symes, our chief draughts- 
man. 

I would like to say that if a detailed description of the war 
work here weré published, it would be found that it embodied 
work not only of our own people, but of our colleagues at Crewe, 
and practically speaking of every other railway, and therefore, 
as I have stated above, it was by co-operation that the railways 
carried out the work they did, which I feel even at present is 
not; thoroughly, appreciated, although Mr. Darroch’s book will 
decidedly help to a better understanding of this work by the 
pubhe generally. 

Hy. Fow irr. 


Derby, January 24th. 


TIMBER VIADUCTS ON THE G.W.R. 


Sir —In your most interesting article in the current nuraber of 
Tue ENcINcer on the timber viaducts of the G.W-R. in the 
West you say that ‘‘ without exception " they were built for a 
single line. May I point out that there was one exception “ to 
prove the rule” and that was No. 1 viaduct of the Cornwall 
Railway between Plymouth—Millhay—and Devonport—G.W. 
which crosses the head of the Stonehouse Pool and which has 
always had a double line on it, broad gauge, of course, originally. 
It had very low stone piers and very large timbers and has been 
tebuilt in brick and iron. Henry S#apcore. 

Leieester, January 23rd. 


ALBERT DOCK EXTENSION, 


Srx,—T noticé in the current issue of Toe Exorvemr the aree 
of ‘the Royal Albert Dock éxtension —south—is given as 35 acres, 
and the depth alongside the new river jetty at Tilbury as soft. 
I showld beigiad if yoti would kindly note that the water area 
of the new dock is 65 acres; and that the depth of water alongside 


the Tilbury river jetty is 30ft. at /ow water. 
Cc. R. 8. Krexpatrick, 


Chief Engineer, Port of London Authority. 





London, January 24th. 
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The Cut, in Wages. 


Tae reduction~of ~wages, although it is, .onl 
nominal and not actual, is # poliey which wtddbedy 
beginning to take effect. Even if the fall in wages is 
to be based only on a decline in the cost of living, 
it seems likely to come into force immediately. It 
appears, however, that unless a trade collapse is to 
be averted something more than this is needed. In 
one or two instances workers have already realised 
that the selling prices of their products must be 
brought down to a level at which customers can afford 
to purchase, The case of the hematite iron miners 
may be mentiéned in this connection. The same 
question is now under discussion between ta- 
tives of the trade unions concerned and the National 
Federation of Iron and Steel Manufacturers. In the 
United States many ofthe firms engaged in the steel 
industry are reported to have reduced . it is 
assumed, by agreement,with the men, by from 10 to 
20 per cent. ’ 


New Inspector of Mines. 


GeNERAL satisfaction has been expressed at the 
appointment of Mr. F. H. Wynne as Divisio 
Inspector of Mines for Yorkshire. and the“ North 
Midlands. The new inspector has already seen 
service in the Durham division, and gained practical 
experience in the service of the Butterley Company. 


Labour and Management. 


In an address at West Hartlepool last Saturday, 
Sir George Gibb expressed his agreement with the 
movement in favour of workers having a voice in 
questions of management. He believed that the 
presence of workers, and, indeed, of all interests con- 
cerned in industry, on boards of management would 
be a strength and not a weakness. Sir George 
himself with those who object to the interference of 
the Government in the unemployment problem, and 
expressed a preference for this important subject 
being dealt. with by the. various industries concerned. 


Armstrong College Appeal. 


THE campaign to raise asum of £500,000 for the 
Armstrong College is receiving strong support. Lord 
Joicey and Sir Arthur Sutherland, representing 
respectively the Newcastle Chamber of Commerce 
and the Neweastle Commercial Exchange, have 
issued a statement insisting on the importance to the 
nation of maintaining the College in a state of full 
efficiency. The seriousness of the position is indicated 
by the warning given by Sir Theodore Morison, the 
Principal of the College, that unless the funds now 
appealed for are forthcoming the institution will have 
to close down. 


Industrial Fatigue. 


CoMMENTS are made in a report which has just 
been compiled by Dr. H. M. Vernon for the Industrial 
Fatigue Research Board on working conditions in 
the iron and steel trade which have resulted on 
lowering of output and ill-health to workers. Refer- 
ence is made to the fact that only 18 per cent. out 
of a large number of blast-furnaces inspected were 
equipped with mechanical charging apparatus, and 
that an undue proportion of lost time through sick- 
ness has been the result. The comparative scarcity 
of labour-saving devices in iron and steel works is 
one of the main criticisms made in the report. It is 
suggested that a reduction of the working shifts from 
twelve to eight hours would lead to an improvement 
in time-keeping and a general increase in efficiency. 


Dearer Gas and the Cause. 


THE announcement that the Gas Light and Coke 
Company has raised the price of gas from 4s. 8d. to 
5s. 6d. per 1000 cubic feet is accompanied by a state- 
ment of the reasons for the advance. The main cause is 
said to be the heavy fall in the price of residuals, 
particularly coke, the price of which for export has 
fallen from £10 to £4 per ten, with practically no 
demand. 


Loss of a Submarine. 


Tue Admiralty made the announcement on Satur- 
day last that Submarine K 5 had*been lost with all 
hands on Thursday, January 20th. It appears that 
during manceuvres about one hundred and twenty 
miles west of the Seillys, the vessel submerged but 
did not return again to the surface. An inquiry into 
the probable cause is being made, but the loss may 
remain &@ mystery as the depth of water is too great 
for diving operations. Submarines of the * K” 


class, we may remind our readers, are fitted with 
steam plant for surface propulsion, and one of them 
was the subject of a notable accident in dock during 
the war. 








Telegraphic Transmission of Photographs. 


A NEw method of telegraphic transmission of 
photographs and pictures has, it is reported from 
Christiania, been invented by the Norwegian engi- 
fieer, Mr: Hermod Petersen. The speed of trans, 
mission has also been increased. 


Distinction for Sir Robert Hadfield. 


Ir is announced that the John Fritz gold medal, 
an honour which is in the bestowal of the four leading 
American engineering societies, has been awarded 
to Sir Robert Hadfield for his invention of manganese 
steel. This is a somewhat belated although welcome 
acknowledgment of Sir Robert's work in this branch 
of métallurgy. 


Causes of Economic Crisis. 


An attempt to assign the exact reasons for the 
present economic crisis is the subject of a memoran- 
dum issued by the Tariff Commission. It is suggested 
that the crisis was inevitable owing to the disorganisa- 
tion of production and of markets caused by the war, 


nal! heavy expenditure, the burden of debt, and the rup- 


ture of the foreign exchanges. The belief is, however, 
expressed that the severity of the crisis would have 
been diminished had the decision of the last Imperial 
War Conference been carried out, and the system of 
commercial treaties, particularly. with allied nations, 
reorganised. The key of the situation is said to be 
the decline of our British export trade, but not, as 
might have been anticipated, the shrinkage of exports 
to continental countries devastated by the war. 
Statistics are quoted in support of these contentions. 


Shipyard Wages. 


As was anticipated when writing on this subject 
a week ago, the demand put forward by the Federation 
of Shipbuilding and Engineering Trade Unions for an 
increase of wages was refused by employers. Sir 
Charles Saunders, in a statement issued for publica- 
tion, intimated that employers were quite unanimous 
that under the present conditions the demand for 
higher pay, stabilisation of wages for six months;"and 
consolidation of ordinary wages and war advances 
and. bonuses must be refused. Mr. Frank Smith 
the seeretary of the Federation of Trade Unions, while 
admitting that the refusal of an increase was not un- 
expected, expressed disappointment that shipbuilders 
had not been able to follow the lead of engin@ering 
employers and stabilise wages for a period of-six 
months. 


Collision on the Cambrian Railway. 


A RAILWAY collision of a kind that has fortunately 
become rare occurred in broad daylight on Wednes- 
day last on the Cambrian Railway, and was, owing 
to its nature, the cause of a heavy casualty list, no 
less than sixteen persons being killed and a score 
seriously injured. The accident happened at a curve 
in a cutting, and was a head-on collision between the 
10.25 express from Aberystwyth to Manchester and a 
local passenger train from Whitchurch. The road 
at the site of the disaster—between Newtown and 
Abermule—is single, and the trains should ,have 
passed each other at the last named station. For 
some reason not yet stated they failed to do so, and 
being unable to see each other owing to the curve 
met in full career at a mile beyond the last named 
station. 


South Wales Coal Resources. 


In his presidential address to the Newport Chamber 
of Commerce, Sir Leonard. Llewellyn corrected the 
popular impression that the coal resourees of South 
Wales will supply requirements for centuries to come. 
He definitely stated that the majority of the best 
seams in the South Wales coalfield have been already 
worked out, and that before the end of the present 
century the output of coal in South. Wales is likely 
to have fallen to such a low level that other fuels than 
coal will have to be employed for power-raising 
requirements. 


Insurance of Aireraft, 


REFERENCE was made at the dinner given by the 
chairman of Lloyd's a few days ago to what has been 
done by that famous institution in providing facilities 
for aircraft insurance. The underwriting of aeronautical 
risks is not entirely new, as a good deal of business 
was transacted in pre-war years, but it is only now 
that it is becoming a regular branch of insurance. It is 
fitting that the lead in this field shov!4 have been 
taken by Lloyd’s, and what has been done maintains 
the reputation of London as the centre where risks 
of all kinds, even those most difficult of assessment, 
can be made the subject of insurance. 
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Depression in Motor Trades. 


Ar an informal gathering convened by Sir Herbert 
Austin in on Tu » & discussion took 

t position of the motor industry. 

ised the need of removing the 
at present hung over the motor 
trade. He believed that the depression had now 
touched bottom and that a recovery was in prospect. 
Those engaged in the British industry have, he said, 
spent large sums on equipment, but it has been 
demonstrated to those engaged in mass production 
sehemes that additional capital is required. The 
traders’ outlook, he said, was not unsatisfactory, and 
he expressed. himself confident. that the majority of 
firms in the motor trade are selling more cars to-day 
than in the pre-war period, in spite of the fact that 
important export markets are closed and that dumping 
by foreign in Dominion markets is becoming a 
serious menace. The need of fresh capital being 
found for the motor industry is emphasised by the 
announcementthat Mr. Henry Ford is now in New 
York endeavouring to raise a loan of between 
£15,000,000 ~and £17,000,000 to meet maturing 
obligations of the Ford Motor Company. It is re- 
ported that the Ford Company has on hand £7,000,000 
worth of unsold cars. 


New Dutch Air Services. 


Mvcu interest has been occasioned by the announce- 
ment of the air-services to be established at the 
beginning of April by the De Koninklijke Luchtvaart- 
Maatschappij Voor Nederland en Kolonien. This 
company, which will probably become known as the 
K.L.M., will inaugurate regular services between 
Amsterdam and Rotterdam and Brussels, Paris and 
London; between Amsterdam and Bremen and 
Hamburg; and between Hamburg and Copenhagen, 
and Copenhagen and Malmé. The provisional timetable 
indicates that the flight from Amsterdam to London 
will occupy 3} hours, Amsterdam and Paris 4} hours, 
Amsterdam and Hamburg 3} hours, Copenhagen 64 
hours, and Malmé 7} hours. 


World Shipbuilding Statistics. 


Brrrisu shipbuilding touched high-water mark 
last year. The returns issued by Lloyd’s Register of 
Shipping show that there were launched last year 
in the United Kingdom 618 merchant vessels, aggre- 
gating 2,055,624 tons, which exceeds the total for 
the year 1913, which was the previous réeord, by 
142,374 tons. A feature of the year’s work was the 
considerable tonnage-——over 41 per cent. of the total 
constructed for foreign owners, the average figure being, 
for foreign owners, 22 per cent. of the output. The 
statistics bring out the great development in the 
employment of the geared turbine for purposes of 
propulsion, and the growing popularity of the motor 
ship. The output of the United States for last year 
was 2,476,253 tons, représenting~ a eonsiderable 
decrease— 1,500,000 tons—on the total for the 
year 1919. 


Labour Agitation. 


THE question of the nationalisation of mines is still 
under the consideration of the Labour Party. At a 
meeting of the Central Executive of the Miners’ 
International Federation, held in London on Monday, 
a resolution, which was proposed by French and 
Belgian organisations and supported by the German 
delegates, was unanimously adopted in favour of 
mines nationalisation in all countries. 


Railway Shop Workers‘ Wages. 


A Jsorst conference has been held between the 
Amalgamated Engineering Union and the National 
Union of Railwaymen in connection with the negotia- 
tions for settling the rates of wages and conditions of 
service of men engaged in railway workshops. 
Although a basis of negotiation has been arranged 
between the National Union of Railwaymen and the 
craft unions concerned, the Amalgamated Engineering 
Union has until now declined to join in the dis- 
eussion. The difficulty has arisen on the old and vexed 
question of organisation by craft or industry, and the 
meeting which took place on Tuesday was called in 
the hope of putting an end to this dispute. 


The Problem of the Canals. 


SPEAKING at Manchester yesterday at the Congress 
of the Institute of Transport, Sir J. Eaglesome dealt 
with the canals problem. He dismissed the proposals 
of the Royal Commission on Canals as being impossible 
of realisation owing to the cost involved. An alter- 
native improvement scheme is the enlargement of the 
canals on the Birmingham-Severn route and the Trent 
and River Don Navigation, which could be carried 
out at a comparatively modest cost. 
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A Motor Lorry Converted into a 
Railway Motor Coach. 


We have recently received from Mr, E. E. Lucy, the 
Chief Mechanical Engineer of the New South Wales 
Government Railways, the drawings and other illustra- 
tions which we reproduce herewith and on pages 94 and 98. 
They represent the conversion of a motor ory into a rail- 
way motor coach, which Mr. Lucy carried out some little 





the driving wheels is 3ft. 6)in. and of the bogie wheels | 
2ft. Ojin. There are two b systems. The first, which 
operates on all four wheels of the bogie, is actuated by 
means of a hand wheel on a vertical post in the driver's 
cabin—see Fig. 2. The other, which operates on a drum 
on the driving axle, is actuated by a foot pedal, also from 
the driver’s cabin. 

The coach, the arrangement of which is shown in Fig. 3, 
has a total length over the buffers of 28ft. 4}in., the width | 
over the body being 8ft. lin. and the extreme width over | 
the steps 9ft. 2in. The internal measurements are 20ft. Tin. 
by only 7ft, wide. The coach is divided into two compart- | 


Electrification Work in Switzerland 


(From our own Correspondent.) 


THE extremely long period of autumn drought which 


| prevailed from the beginning of October till the end of 


November in Switzerland and Central Europe generally, 
has brought home as nothing else could have done the 
extent to which electricity is used and our dependence 
upon it, and likewise the necessity of providing not 
merely for electric power but for ite supply during 


ca 











ways, Mr. James Fraser, C.M.G. 

The motor lorry chosen for the purpose was of the 
Moreland type, and to effect the alterations it was necessary | 
to design and build a body te fit it, to remove the front or | 
steering wheels, and replace them by a four-wheeled bogie 
having a wheel base of 4ft. 34in., to fit new driving wheels 
with steel flanges suitable for running on railways, and to 
make certain changes in the driving gear. Drawings 
showing the new bogie, the driving wheel, the alterations 
to the gear, and the brake gear are shown on page 94. 


tume ago. by order of the Chief Commissioner of the Rail- | 
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FIG.2—BRAKE GEAR 
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Unfortunately, we have very few pafticulars as to the 
actual work of conversion, but with regard to the change 
in the driving gear we gather that the motor lorry had, 
before the alteration, a worm wheel having a l}in. pitch 
and a 4}in. lead, the worm wheel having thirty-one teeth 
with a lin. pitch. The ratio was, therefore, 104 to 1. In 
the vehicle as it now exists the worm has a | jin. pitch with 
an llin. lead and the worm wheel has thirty-one teeth as 
before, but the pitch has, of course, been changed to ljin. 
to match the worm. The resulting ratio is 3j to 1. The 
motor remains as it wes in the lorry. The diameter of 
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FIG,.1-RAILWAY MOTOR COACH AND TRAILER 


ments of unequal size. The smaller, which is 5it. lin. wide 
and which is for smokers, has two transverse seats, each 
designed for five passengers. The larger compartment has 
at its rear end one transverse seat for five facing the engine, 
then four sets of two seats arranged back to back-with a 


| central gangway between them, and finally two sets facing 


away from the engine and placed one on each side of the 
driver’s cabin, which is separated from the passenger com- 


partment by a partition 2in. thick. The total seating | 


accommodation is therefore for thirty-three passengers. 
The tare weight of the coach is 7 tons 16 cwt. 2 qr. 

The half-tone illustrations given in Fig. 1 and on page 98 
show the coach attached to a trailer specially designed for 
the carriage of cream cans. The success of the coach has, 
Mr. Lucy informs us, been phenomenal. It is at work 
between Grafton and Lismore, a distance of 85 miles, and 
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possible periods of drought and in very severe winters. 
It has shown that reservoirs which supply power stations 
| should be large ; otherwise within a short time they may 
have to be reconstructed at great cost. 

The North-Eastern Swiss Power Stations Company has, 
| therefore, decided to spend 80,000,000f. in erecting @ 
| high-pressure station in the Waggistal, a valley between 
Lachen, on the lake of Ziirich, and Ziegelbricke ; and the 
city of Zirich, which is in the part of Switzerland where 
electricity is in commonest use for all purposes, industrial 
and domestic, has determined to contribute 40,000,000f. 
to the cost of this undertaking, and in return will receive 
half the power produced. 

This North- tern Swiss Power Stations Company 
(Nordostschweizerische Kraftwerke, familiarly called the 
N.O.K.) was founded in 1914 by the north-eastern Swiss 
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FIG.3—GENERAL ARR 


its daily duty is to make a return trip or a distance of 
170 miles. Grafton is 27ft. and Lismore 35ft. above sea 
level, but on its journey the coach and its trailer have to 
climb to a height of 299ft. above sea level, the ruling 
gradient being 1 in 50. As the result of running 16,346 
miles and carrying 7157 passengers the earnings of the 
coach and its trailer amounted to £2377 and the working 
expenses to £922, or 38.79 per cent. of the earnings. 

In view of the satisfactory results obtained with this 
vehicle, the Commissioners propose to construct more 
rail motor coaches as rapidly as suitable motors and other 
materials can be obtained, and to extend the service for 
passenger transport over other branch lines in the State. 








ANGEMENT OF BODY 


cantons of Zirich, Aargau, Thurgau, Schaffhausen, Glarus 
and Zug, its headquarters being in Baden, Canton Aargau. 
Its first act was to buy up the shares of the low-pressure 
power station at Beznau on the River Aare, and of the 
high-pressure power station at Léntsch. The current 
generated was easily disposed of among the cantons con 
cerned in the enterprise ; and during the last five years 

1915-20—this same company has built another power 
station at Eglisau, which, since April*last, has been at 
work with four turbines.! Eglisau is on the Rhine, close 
to the German-Swiss frontier, about ten miles from 
Schaffhausen. To build the Eglisau power station the 
company had to increase its share capital from 18 to 36 
million francs, besides raising two loans of 10,000,000f. 
and 15,000,000f. respectiveiy—altogether 61,000,000f. As 
has nearly always been the case with recent electrical 
enterprises, the estimated cost was greatly exceeded, for 
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not only is labour much dearer, but material has also 
doubled in price, or more 

In order te-be able to supply its consumers, with their 
fall Current requitentien ts, fae éompuny has hitherto been 
acquiring a great deal of winter electrical power from 
three other power stations in the same district of Switzer- 
land. ‘These stations, however, will in future need this 
extra winter power for themselves, and hence the need 
for constructing the Wiiggistal high-pressure station 
already mentioned, A reservoir is also to be constructed, 
capable of storing up all the year’s water of the district 
for winter use, This station, it is hoped, will be completed 
in three years’ time. 

Another power station is being planned by the company 
in. the same part of Switzerland, and for it it hopes to 
raise an American loan. The new stations will cost even 
more than the Eglisau works, so that there seems no pos. 
sibility of the price of current not being raised. 

To show how rapidly the use of electricity is increasing 
in Switzerland, I may mention that in 1908 the two power 
stations of Beznau and Léntsch supplied 46,000,000 
kilowatt-hours ; in 1919, 238,000,000, though, even as 
short a time ago as 1916 it was calculated by the 
Company that not till about 1928 would 200,000,000. 
kilowatt-hours a Yo eet: “Nelorally. 
greatly exceeded nine 
company, like m . has 
the fact that in 9 
Switzerland, there, 

50 per cent. more 
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The current generated at the new 
Eglisau by the frontier will vary, 
ot water in the Rhine, from 12,500 to 3 to 
with an average, it is hoped, of 28,000 horse- ae at 

turbines. 

Various other plans are in progress for building more 
power stationsdm this country. Thus the Escher-Wyss 
Company, Limited, is planning a large high- 
works on the River Reuss, with a machinery building in 
Birrfeld, near Brugg ; and the Flectrical Power Board of 
Management of Central Switzerland is planning to utilise 
8000 horse-power of the waters of the Lungernsee, a lake 
# mile and a-half long, not very far from the Briinig Pass, 
and at an altitude of 2160ft. In fact, there will soon not be 
# lake or stream of any importance in Switzerland which 
is not contributing to the production of * white coal.” 

Now. one million horse-power, it is estimated, should 
suffice to run all the Swiss railways and supply electricity 
for highting, industrial and domestic purposes ; while the 
country’s constant water power is about one and a-half 
millions. What is retarding the development of the use 
of electricity and electrification generally is want of 
eapital. Unlike Roumania, another land with much 
undeveloped water power, Switzerland has the engineers 
and technicians and appliances necessary, whereas 
Roumania has neither credit, capital, engimeers, nor 
appliances. Nevertheless, the Swiss Federal Railways, 
despite their indebtedness, consider electrification so 
urgent, coal being still so high in price, that the Govern- 
ment intends to raise a loan of 300,000,000f. in America, 
for electrification purposes only, a loan which it hopes to 


to face 


obDtaim at « per cent. 

In fact, the development of electricity on the Continent 
is one of the outstanding features of the present period, 
and perhaps our generation will live to smile at the idea 
of a whole country being in consternation because of a 
threatened coal miners’ strike. 

\t present there is no uniform price for electricity 
in Switzerland. In some of German Switzerland and in 
Fribourg it is very cheap, and in other parts it is dear. 
The companies pay moderate dividends only, because they 
scarcely raised their prices for electric current during the 
war, despite the very much increased cost of producing it. 
| asked an engineer whether the extent to which Switzer- 
land is developing electricity might put her in a par- 
ticularly favourable position with regard to other coun 
tries The other countries,’ he said, “‘ could use elec- 
tricity just as much. Moreover, many other countries are 
not troubled by a shortage of water supply in winter, as 
we are. Even Holland could utilise her canals for electric 
powell 

A good deal of baking is already done by electricity, 
especially in Zirich, where electricity is so much used. 
The baking is, of course, done with cheap night current, 
which is turned on in the ovens at 10 p.m., and by three 
o'clock in the morning, when work begins, the ovens are 
hot enough to bake large loaves. By six o’clock the first 
lot of large loaves are baked, and then the current is 
turnéd off, but there is still enough stored up heat in the 
ovens to continue baking till 12 noon; at any rate, in the 
latter part of the time rolls, cakes and pastry can be 
baked. There is, however, apparently still progress to be 
made in the accumulation of electric heat in ovens, which 
is not yet understood as fully as it might be. Nevertheless, 
the electric bakers’ ovens already in use bake bread more 
cheaply at present than they could do if they used coal. 
But it is only on condition of their using cheap night 
the Socialists intervene, saying at one 
and the same time that there is no exeuse for “ night 
work ”’ in bakeries, and that bread ought to be cheaper. 
Che bakers, however, say that beginning work at 3 a.m. 
is not the same thing as all-night work, and if bread 
is to be sold cheaply to everyone then a few people must 
make some sacrifice of personal convenience. 

Switzerland at present consumes about 720,000,000 Ib. 
of bread, &c., in the year. Leaving out of account 
the vens which are heated with wood grown 
in the country, about 100,000 tons of coal, at an average 
price of 250f. per ton, are needed to heat the other ovens. 
That is, more than £10,000,000 for coal to heat bakers’ 
ovens alone. Were all these ovens heated by cheap electric 
night current, the cost would be about 16,000,000f., or a 
saving ‘on the out-of-pocket expenses in connection with 
baking bread, rolls, &c., amounting to 9,000,000f. If the 
Socialists have their way about forbidding what they call 
night work in bakeries, then it would be about 20 to 25 per 
cent. dearer to heat the ovens by day current than to heat 


current, and here 


rolls, 
bakers’ 





them by coal. Thus science, on the one hand, is endeavour- 
ing to make life cheaper and easier for the working man, 
and the working man, on the other hand, is trying toamake 
it dearer and ‘more difficult for himself and everyone else. 





The Wilfley Centrifugal Pump. 


Tue distinguishing feature of the Wifley centrifugal 
pump—a new type of pump now being developed by the 
Wilfley Company, Limited, of Salisbury House, London- 
wall, F.C, 2—is to be found in the fect that the impeller 
is formed with a large hollow trunnion, through which the 
suction water flows on its way to the impeller passages. 


The trunnion, as shown in the accompanying engraving, | 


runs in a packed gland, and hence a common source of 
loss in ordinary centrifugal pumps, namely, the leakage 
of water from the delivery to the suction side, is avoided. 
Since the water enters the impeller on one side,only an 
end thrust is developed. This force is taken on a ball 
thrust bearing near the end. of the driving shaft. The 


0.6 horse-power at 1500 revolutions. The value of the 
patented form of trunnion on the impeller is shown by the 
very high vacuum obtained on the suction side. With the 
| valve on the suction pipe closed the following -valudywere 
| recorded 
Suction. * Barometer. 
ft. of water. ft. of water. 
Bae 2Q>T Lee yo, PV ES.S 
26 96.5 
31 35.5 
33 35.5 


Speed. 
r.p.m. 
740 
780 i. 
970-1400 .. 
1590 


The frictional losses in the suction pipe and at the foot 
valve were found to be as follows : 


Loss of head in feet. 


Water passing. 
Jin. pipe. 2hin. pipe. 
—"s =n .& 


Ib. /min. 
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impeller has a diameter of l2in. and the angle of its blades 
is about 20 deg. The bore in the trunnion is ljin. The 
suction and delivery pipes were in the first instance made 
2in. and lin. respectively in diameter, but as a result of 
tests they were increased to 2}in. and 2in. 

The first pump made was not specially designed for 
high efficiency and was constructed quite roughly. Thus 
there was no internal machining on the case, while the 
only machining on the impeller was on the outside of the 
trumion. The pump, it was expected, would be capable 
of handling about 40 gals. per minute at a total head of 
L00ft. Tests carried out on it by Professor John Good- 
man, of Leeds University, revealed the fact that the pump 
was capable of far surpassing the projected output. To 
give an illustration of its performance it may here be said 
that, according to Professor Goodman’s figures, it can lift 
111} gals. per minute to a height of 125ft 

During the tests conducted on the pump by Professor 
Goodman the pump was driven through a belt transmission 
dynamometer. The delivery pressure was measured by 
means of a pressure gauge and the suction by means of a 
mercury column. In addition, the actual height of the 
centre of the pump above the water was measured in order 
to find the frictional losses in the suction pipe and foot 
valve. The water was drawn from a concrete reservoir 
below the pump and was discharged into a large graduated 
tank where it was measured. 

For the first series of tests the original suction and 
delivery pipes were used. In these the inlet and 
outlet valves were kept full open while the speed was 
A summary of the results is tabulated below* : 


tests 


varied. 


Horse 
power. 


Kinetic 


head Efficiency. 


Speed. Water Head 
r.p-m. Ib. /m ft. ft per cent 
530 24 20 l 7 
880 590 43 3 - 5 51 
1220 900 76 a 9 55 
1500 1115 116 9 oa 8 


The kinetic head is the head corresponding to the velocity 
in the discharge pipe and is to be added to the head shown 
by the pressure gauge to obtain the total head against 
which the pump is delivering. If the kinetic head were 
neglected the efficiencies given would be 3 or 4 per cent. 
less than stated. On the other hand, no account has been 
taken of the belt loss. Had this loss been allowed for the 
efficiencies would have been increased by some 4 or 5 per 
cent. 
The friction in the suction and delivery pipes was found 
during these tests to be very high. Accordingly new pipes 
of increased diameter, as previously stated, were provided. 
With these pipes in place the pump was tested at three 
constant speeds, while the head was varied by throttling 
the outlet. Typical results are summarised below : 
Speed. Water. Efficiency. 
r.p.m. Ib. /min. per cent. 
1000... 210... 16 
1oouo .. 1300 49 
1200 .. 900 " 3 8 
1200 . | ere 6 Ree 
1320 .. 500 .. 32 
1320 .. 1540 .. 57 
1320 1930 . 46 
The frictional Laiaal in the belt aiid the Cestinatl includ- | 
ing the gland on the trunnion, were found by Professor 
Goodman to be 0.3 horse-power at 1000 revolutions and 


a The figures given have been taken by us from a diagram 
and are therefore only approximately correct.—ED. THe E. 


Total head. 


WILFLEY CENTRIFUGAL PUMP 


about 80ft. They are now engaged on the re-design of the 
details of the pump. It is possible that the patented form 
of trunnion will be applied not only to single-stage high-lift 
pumps, but also to the first stage of multi-stage pumps. 








AUTOMATIC CONTROL OF AEROPLANES. 


For some weeks past a Handley Page aeroplane from 
the Cricklewood aerodrome has been flying long distances 
for the purpose of thoroughly testing a new automatic 
device which, it is claimed, will relieve the air pilot of the 
his nerves and sight now involved in long 
distance flying, particularly when passing through heavy 
clouds or fogs. It will also, it is said, greatly fac ilitate 
night flying. At present the pilot must give his undivided 
attention to ensure the perfect equilibrium of his craft 
when in the air, and to this end his machine is fitted with 
various instruments to indicate the position of the plane 
and the angle at which he is flying. His hands are always 
on the wheel, while his feet are responsible for the tiller 
The result is that the pilot in a large machine, such as a 

Handley Page, would have no rest whatever during a long 
flight were he not accompanied by an assistant. In the 
case of a two-seater machine, in which the pilot carries a 
passenger only, it is obvious that he must concentrate all 
his faculties on his task. The object of the new device, 
which is the invention of M. Georges Aveline, a French 
engineer and former military pilot, is to control auto- 
matically every movement of an aeroplane with the 
exception of steering. It ensures, it is claimed, perfect 
stability, and any tendency to a list or plunge is imme 
diately rectified by the automatic movement of the 
mechanical appliances which the pilot would have to 
adjust in order to level up his machme. Briefly, the idea 
consists of the utilisation of compressed air combined with 
an electrical current. The air is automatically compressed 
by means of two small air pumps fitted beneath the fore 
part of the fuselage and actuated by small air propellers 
The air is conveyed by tubes into an atmospheric reservoir 
fitted within the fuselage and connected to a pressure gauge 
fitted in the pilot’s cockpit, so that he can see at a glance 
that the necessary pressure of 60 lb. to the square inch is 
maintained. Above the pressure gauge is a small electrical 
switchboard with a lamp fitted to the right and to the left. 
The atmospheric pressure is conveyed by tubes to a 
circular tubular container half filled with mercury and so 
formed that as the level of the fluid rises to the left or to 
the right with the movement of the aeroplane, so it causes 
@ contact to take place which permits an electric current 
to act on valves which set in motion the mechanical gear 
connected with the pilot’s controlling mechanism. Simul- 
taneously, the right or left lamp on the switchboard lights 
up, indicating the variation of the equilibrium, the current 
| being shut off and the lamp automatically extinguished 
| as the aeroplane is brought up to the correct level. By 
merely raising a small lever in the cockpit the whole of 
the mechanism can be thrown out of gear and the pilot is 
| free to take full control of the machine again. One of 
| the recent test flights included a trip to Paris and back 
| when Major Brackley, who is responsible for the tests, 
| allowed the aeroplane to fly for two hours consecutively 
| under the sole control of M. Aveline’s invention. The 
| British Government, we are informed, has adopted the 
| invention after exhaustive tests, and fourteen Handley 
Page bombers have already been fitted with it for the 
Royal Air Force. 
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Railway Matters. 


As @ consequence of Captain Hewitt Beames having 


been appointed the chief mechanical engineer in place of | 


the late Mr. Bowen Cooke, Mr. F. A. Lemon, the assistant 
works manager, has been promoted to the position of 
works manager of Crewe Works, in place of Captain 
Beames. 

At the eflicieucy meeting of the staff of the London 
Electric Railway Company, on January 20th, a paper was 
read by the staff instructor, illustrated by a new film, on 
the employment and training of electric railway men. 
This was the first electric railway training film to be shown 
in this country. 

In the London Cazette of the 11th instant it was an 
nounced that the King had authorised Vi of 
India to confer a knighthood on Mr, We. Anwonett ho, 
it may be remembered, is the Ghairman of the committee 
now sitting in India om'the question of Indian railway 
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Tue Railway Rates 
January [8th and 19th, when 
as to the railway compaiiies’. 
was agreed to extend the ¥ rm 
beyond January $list, and the 
sine die. The railway companies 
classes in place of the ext A, 5S 
and the new classes ih poestliodor x 


tions in the existing classes, 


A MATTER requiring ¢areful hi : ° action 
railway companies as regards their : 
ployment, Except the casual labour mainly to 
in goods stations, the men afe entitled, under irs 


ments with the wa 
alternatives seem to either that ’ 


discharge sufficient men te find work —e 
woek for the remainder, or that the men 
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yvuaranteed week and all work short time. 
made with railway 


Unper the variou# 


servants in different grades as to increases in pay to 
correspond with the increased qc ee men in the 
weekly staff, except enginemen, are an additional 
Is. per week fon January ist, making ae since their 
agreement was made jn March last; the eng get 
Is., making 10s, since their agreement in 1919; 
and the cleaners 6d., my és... The and super- 






Notes and Memoranda. 
i guided 
UnITED States Government statistics show the rubber 
industry to be the largest individual user of electric power. 
In a paper read before the Illuminating Society, Mr. 
Davis Tuck describes a small portable light meter, capable 


| of making measurements of the same order of accur T 
"| merchandise and produce has been 7 at South 


as the larger instruments. The overall length is 12in., the 


maximum diameter 2jin. and the weight complete with | 


battery 1 lb. 90z. The range of the foot-candle scale is 
from 0.5 to 15 foot-candles. 

A NEw metal alloy of copper and aluminium without 
impurities has been produced by a Swedish manufacturer. 
According to the Chemical Trades Journal, the new alloy 
has been named “ alcobrons.”” As the material in question 
is not affected by salt water, it is specially adapted for 
ship’* meta! work, propellers, and condensing tubes, and 
it is eaid to be.of considerable utiJity in other respects, 


Once agaim.the discovery of a 
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with ‘orway ), 1 . i. 
Hoopes 4 will not rust_and which is not 





ion is said to be so | 
an other 


Miscellanea. 





Ir is expected that the International Nickel Company’s 
12,000,000 dollar plant now being constructed at Hun 
tington, W.Va., will be ready for operation on November 
Ist. 


A Permanent exhibition of British and South American 


America House, 39, Bedford-square, mdon, W.C. 1, 
under the auspices of the British and Latin American 
Chamber of Commerce. 


At the Board of Trade inquiry in Newcastle on Monday, 
January 24th, into the stranding of the steamer Blackhill, 
of Newcastle, on the French coast, on September 26th, 
it was stated that the master obtained his bearings during 
the fog by means of wireless. 


Hits Majesty’s Commercial Secretary at Cologne has 
reported to the Department of Overseas Trade that 
German boiler ineers are said to be considering the 
modification of tules on account of the large number 
of explosions which are stated to have taken place recently. 

Tue works contemplated by the West Kent Main 
Seweragtl are to include a Mae Sabres) amount of 
electrically Be including pumps, cranes, and so 
forth. icity of course, be used as the illuminant, 
the energy be obtained from the Dartford Corporation 







000-dollar pulp and paper mill at 
w practically completed. The 
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showed as much as 10 per cent. mon 
oxide in the exhaust gases. It is calculated that from 
25 to 30 per cent. greater mileage could be obtained by 
proper carburetter adjustment. 





Vising grades get £5, making £40 extra per year. : 
Cue main a ment in favour of the abolition of the 
pnvately owned wagon is that the empty haulage now 
necessary to return the wagon, when unloaded, to its 
owner, would be reduced. In this connection, it i inter- 
esting to read ina made by the Bureau 
of Railway Economics, of ashington between the - 
lion statasties of the American railways end aa of 
this country, that the ave number of cars 


AN interesting paper was read before the Institution 
of Autaiehile Wnglasers on January 12th by Captain 
8. Bramley-Moore, entitled “* Recent Developments in 
Transmission."” Dealing with the elutch as the first unit 
of the transmission system, the author championed the 





be made, i bond. The plant will cover 
a space of 0 r & 
Ir is announced that @ valuable seam of coal has been 


discovered in the ton Valley, Denton. Boring 
operations were commenced in the vicinity of Denton 
Colliery, and 4ft, from the surface a seam of the best 
quality coal was reached, extending over a large arca 
in the direction of Hyde and Stockport. 

Tue bulk of machine tools used in Australia are ye 
from Great Britain the United States. It is one o 
the industries Which “ofler great possibilities to British 
manufacturers, and the writer of an article in the Journal 

the R Society rh fo. 2 thatthe leading British 
— pr Fe» ad jointly work a large modern 
plant in Australia or Tasmania. 

Tue wireless station at Torntioka, in Japan, was opened 
on the Lith Ji » It is said to be the most powerful 
station in the and is receiving messages direct from 
New York and other big world stations. Experiments in 





eone clutch, and claimed that if it had received the 
attention and 


. Universal joints 
and gear boxes were then dealt with, and in regard to rear 
axle design the author favoured the abolition of the | 





per 
train is 10 per cent. in the United States 10.11 per 
cent. in the United Kingdom. 


Tue annual report of the Secretary of the Interior in | 
President Wilson's administration makes mention of what | 
is called the super-power survey which is a special investi- 
gation of the possible economy in fuel, labour, and material 
that could be secured by the electrification of the railways 
and industries in the region between Boston and Washing- 
ton. Whilst this area is only 2 per cent. of the United 
States, it uses 24 per cent. of the electrical output of the 
central stations of the country and produces about 47 per 
cent. of its manufactured products. 


A JOLNT committee of the National Union of Railway- 
men, the Associated Society of Locomotive Engineers and 
Firemen, and the Railway Clerks’ Association has had 
under consideration the White Paper, Cmd. 787, as to the 
proposed policy of the railways. The latter two bodies 
have now issued a memorandum on the subject, in which 
it is observed that it was hoped that the N.U.R. would 
have joined, but that course had not been found possible, 
although the matter had been considered by a joint com- 
mittee of the three societies. Broadly, the proposed policy 
is approved, but nationalisation would have been pre- 
ferred, 


As a consequence of the great gale on January 18th, the 
Cambrian Railway in Talerddig cutting was blocked by a 
fall of earth. The 10.25 a.m. express from Aberystwyth 
ran into the obstruction, but there were no personal 
injuries. The passengers were transferred to another 
train on the other side of the obstruction and arrived at 
their destination only forty minutes late. It was not 
until the afternoon of Thursday, the 20th, that the line 
was cleared ; meanwhile trains ran up to the block on each 
side and the i 
10.25 a.m. fron Abaipeents, Sanne the pair involved 
in the disaster on the 26th inst, 


Duxine the year ended June 30th, 1920, the Victorian 


Government Railways designed a new type of locomotive, 
to be known as the “ K ” class, for use on light lines where 
























there are heavy gradients and sharp curves. This type will 
have greater power and flexibility the “ class, 
which is the standard and rated at r cent., and faster 
speed than the “ oe rated ¢ 128 p cent. 
ruling gradient of I 50 the proposed new 
capable of hauling ons rind he ten 
270 tons for the * * class and 
class.. Existi tan! 
practicable, allt itis Bape 
for ten locomotives this year. ai 

SreaKtne at the half-yearly 1 
Indian Peninsula Railway , on Jan 
the chairman said that the question of Adequate funds 
was a most important one for the working and develop- | 
ment of Ihdian railways, and as the success of Indian | 
trade depended y on the successful working of | 


very 
the trunk lines, the question of finance was one that should (state of insulation of the w - 
be carefully studied, not only in this country, but in India. | proached 200 volts. The iron Jift doors were not paar Ss 
some new method of finance would and, —- the defective contact, the iron door in closing 
au 


He was hoping 
be recommended by the Railway Committee now sitting | 
in India, and he was also hoping that, in some way, it | 
might be possible to attract rupeé money into the railways | 
of India, although in all probability it would cost more to 
do so than to raise money in England. 


| differential 2 and showed methods for reducing un- 
ght. 


| the North Tees Power Station. They are of four di nt 
As 








tiom the cause of the accident was traced 


a@ pressure existed between these and 


sprung wei 

SPEAKING at the quarterly meeting of the Transvaa 
Chamber of Mines, Mr. H. O. Buckle (the president) said 
that the members would observe with satisfaction that an 
agreement had been arrived at under which every employee 
on the mines would have (to the utmost extent that cir- 
curnstances permitted) one day's rest in every seven. 
As to the desirability of this arrangement in principle 
there had never been any difference of opinion, but, owing 
to the nature and variety of mining work, it had been very 
difficult to work out practical schemes for all classes of 
employees. This had now been done, and these schemes 
were being put into effect as rapidly as possible. The 
cost to the industry of this change was not as yet sus- 
ceptible of exact calculation, but it would be substantial. 


At Billingham Village, Stockton-on-Tees, seventy-three 
all-electric houses are being built for the workpeople of | 
types, semi-detached, and about eight to the acre. | 
a standby, provision is made for eoal fires in the 
room and the bedroom immediately above, but 
electric fires can be used in their place. the 
houses are fitted solely for electric heating, lighting and 
cooking, therefore provision is made for only one 
breast, which, with other simplifications, i 
reduces the building costs as inst those of the 
fire house. Each house is with electric cooker. 
electric wash-boiler and electric fires, and i 
made for the occupier to obtain additional 
electrical apparatus on favourable terms. 


Ir has been the general opinion that an overhead 
tribution system with a dense load and many 
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became alive, and thus established a voltage between 
the door and the operator's seat, thereby causing the | 
man’s death. The accident proves the importance of | 
earthing all ironwork used in conjunction with électrical 
apparatus. j 





sending messages have proved very successful and the 
station will, it is understood, commence transmitting 
commercially about February Ist. 


In his presidental address to the Newport Chamber of 
Commerce, Sir Leonard Llewellyn is reported to have said 


| that when the man in the street was told that they had 


in South Wales sufficient coals to last for the next 600 
years he believed it, and was contented. He ventured to 
suggest that it would give him a shock, or at any rate food 
for thought, to know that the large majority of the best 
seams in South Wales had been worked out, and that at 
the end of sixty years the output of coal in South Wales 
would be such that our industries would be dependent not 
on coal but some other form of motive power, 


TuHeRre is ample evidence, states the Autocar, that the 
Germans are going to make, and, in fact, are already 
making, very strenuous efforts to recapture the magneto 
trade in this country. It is certain that British magneto 
manufacturers cannot be asked to maintain the very costly 
organisation necessary for the production of, for instance 
magnetos for aircraft, unless they are assured of the 
retention of the market for magnetos for automobiles 
and other general purposes; and it follows, therefore 
that unless the present unfair competition is stopped 
the whole of our elaborate scientific and engineering 
organisation, built up at so much trouble for the production 
of magnetos,; will collapse. 

iy order to intensify production in the State oilfields of 
Argentina, which are under its jurisdiction, the Ministry of 

iculture in that republic has under consideration 
@ plan by which it is expected to secure the following pro- 
duction : 1921, 330,000 cubic metres ; 1922, 480,000 cubic 
motres; 1923, 600,000 cubic metres ; 1924, 700,000 cubic 
metres. If the estimated yield is obtained the State 
oilfields in 1922 will be providing 40 per cent. of the total 
consumption of the country. The Ministry expects to 
make an outlay, up to and inclusive of 1924, of 22,000,000 
pesos for the acquisition of material, machinery, tank 
steamers, &c., in addition to the costs of exploitation, which 
will amount to about 45,000,000 pesos. 

A “MESSAGE from Reykjavik to Berlingske Tidende 
says that the Isla Ingenicer-F orening has requested 
the the Alting to institute investigations 
efini ibility of establishing an 
waterfalls as the motive 
ilway to the south part of 
d, and the Government is 
f to go into the matter. 
, ‘Government to receive 
r )t construct a large hydro- 
luch importance is attached to these 

, Vik, espetially to the revival of the 
project, which has been dormant for several years. 
of 



















and @ great transformation in the 
methods of and power supply in the Netherlands 
East Indies are wanting. On all there are 
indications that will see a huge development in the 
generation and use of clectrisity, Shroughont the whole 


of the Dutch East Indies for the extensive investigations 
which are being at present made into the possibility of 

the water power of the various rivers are being 
undertaken with a view largely to the electrification of the 
railway and tramway systems which are in operation, 
as well as those projected. Great housing and building 
schemes in every portion of the large towns and seaports 
in Java and Sumatra call for large supplies of electrical 
apparatus of various types, 
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NEW SOUTH WALES RAILWAYS—MOTOR COACH AND TRAILER 


(For description see page 95) 
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Tuomas, Pakcy, M.Sc., M. Ins*. C.E. On January 15th, on 
board 8.8. Almanzora ; baried at sea January 16th ; eldest sur- 
viving son of the late W. H., Thomas and Elizabeth Thomas, of 
Ashton-on- Mersey. 
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The Yield Point. 


Tue continued progress of engineering practice, 
both in regard to design and to the use of new and 
improved materials of construction, inevitably brings 
with it the need for the more careful and accurate 
use of terms. Where these terms are freely used in 
specifications, it becomes increasingly necessary to 
undertake, from time to time, a careful revision of 
these technical words in order to see whether their 
current use still corresponds adequately with current 
knowledge. Nowhere is this need so strikingly evident 
as in regard to the testing of materials. The tests 
themselves, and especially the terms used to describe 
and specify them, came into use at a time when few 
materials other than wrought iron or mild steel were 
tested. The revision of the tests themselves has long 
been in progress, and it is a subject which is still the 
cause of a good deal of rather healthy unrest—since 
it is an unrest which has undoubtedly proved the 
stimulus to investigation and a decided step forward 
in our knowledge. But the terms used to describe 
the results of an ordinary tensile test are stil] unaltered, 
in spite of the fact that some of them, at all events, 
are entirely unsuited for modern conditions. 

This criticism applies, perhaps, most strongly to 
the term “ yield point,” or “ yield stress,” which is 
still extensively—indeed, almost universally—to be 
found in the description and specification of the tensile 
properties of materials. In the case of wrought iron 
and mild steel, the term has, of course, a definite and 
well-known meaning; the sudden “give” or yield 
of the material, with a sudden extension of the test 
piece and an equally well-marked “drop of the 
beam ” in testing machines of the more usual type, 
all mark a clearly defined stage in the breakdown of 
iron or mild steel under steadily increasing tensile 
stress. What precise value—as apart from its 
meaning—the determination of this particular point 
may have is quite another matter. Unfortunately, 
it is sometimes most loosely and misleadingly iden- 
tified with “the elastic limit.” This extremely lax 
way of speaking is defended by some on the ground 
that the “yield” is the only thing which can be 
determined in commercial testing, and that, since it 
represents the first real permanent stretching of the 
metal “of any practical importance,” it may be 
regarded as the “ practical” elastic limit. The only 
saving feature about this view is the fact that in some 
materials there appears to be a reasonable degree of 
proportionality between the stress at which the yield 
occurs and that which corresponds to the “ elastic 


99 








materials, and, very frequently the designer has no 
means of knowing what that ratio really is. It is true 
that, so far as direct stretching under a steady load 
is concerned, extensions occurring below the yield 
point are of little practical importance, but our present 
knowledge of the phenomena of fatigue indicates 
strongly that very much smaller deformations can be, 
and often are, of vital importance, since—if they are 
repeated sufficiently often—they lead to the fracture 
of the piece. It is, in fact, coming to be recognised 
that for purposes of design and use, the true elastic 
range of a material is the one fundamentally important 
factor, and the ‘loose identification of the “ yield 
point” with the “elastic limit” can only tend to 
mislead the user of the material. This criticism is 
applicable, it will be seen, even in those cases where 
the metal in question really undergoes a well-defined 
yielding ; in recent practice, however, we have seen 
a “‘ yield stress” freely specified for” materials where 
no such phenomenon occurs. In that case, the effort 
to determine the “ yield stress” in a practical manner 
has led to the adoption of an extremely unsatisfactory 
method of testing. Asis well known, in such materials 
the endeavour to determine the “ yield’ is made by 
applying a pair of dividers to the gauge marks of the 
test piece and noting as the “ yield stress ’* that stress 
which first causes a separation of the gauge marks 
sufficient to become noticeable by these comparatively 
crude means. With this method, the actual “ yield 
stress’ recorded depends very much upon the skill 
and care of the operator, and duplicate tests by the 
same operator often show considerable variations. 
At best, even if the observation itself could be ren- 
dered fairly reliable, the stress thus determined has no 
particular meaning beyond the vague one that it 
lies soméwhere above the “ elastic limit " of the metal 
under test. 

An effort to avoid this unsatisfactory and often 
misleading vagueness is, we understand, being made 
by the British Engineering Standards Association, 
which is introducing into its specifications a new 
and more rational term in place of the discredited 
“ vield.”’ This is the “ proof stress.” For specifica- 
tion purposes it is satisfactorily defined as a stress 
which the test piece must withstand without showing 
any appreciable amount of permanent extension after 
the stress has been removed—any “ appreciable ” 
extension being defined as not more than one-half 
of 1 per cent. of the gauge length of the test piece. 
In testing for specification purposes, it is merely 
necessary to measure the gauge length of the test piece 
accurately, place the piece in the testing machine and 
apply to it the load corresponding to the “ proof 
stress”’; it has then to be taken out of the machine 
and re-measured, with a “go” or “ not go” result, 
Provided that the value of the proof stress has been 
correctly specified, this test leaves little to be desired. 
It is, however, an entirely different matter to deter- 
mine the highest “ proof ”’ stress to which any given 
material can be safely exposed without undergoing 
more than the specified half per cent. of permanent 
extension—and it is really this limiting value of the 
“ proof stress ” which the user of the material desires 
to know. For that determination it is necessary to 
apply the load to the test piece in steps increasing 
by small amounts and to re-measure the unloaded 
test piece after each application. With a little 
special apparatus, however, even this determination 
can be considerably simplified and shortened, and 
although it does not give any exact clue to the true 
elastic limit of the material, the “ proof stress” is to 
be regarded as a very great advance on the older “ yield 
stress.” Ultimately, it may perhaps be hoped, 
determinations of the real elastic limit will become 
possible even in commercial testing; possibly, the 
determination of the stress at which the develop- 
ment of heat occurs as the result of a minute amount 
of plastic strain may become sufficiently simple and 
rapid for practical purposes as distinct from research. 
If and when this is the case, the value of the data 
derivable from the tensile test will be consider- 
ably increased. 


German Machine Tools. 


Ar the meeting of the Machine Tool Trades Asso- 
ciation, last week, Sir Alfred Herbert moved, from 
the chair, that none of the members should handle 
German machine tools. It is safe to assume that, 
whatever Sir Alfred’s own feelings on the matter may 
be, he submitted his resolution with the intention of 
crystallising the opinion of the Association. The plan 
succeeded admirably, for whereas there was uncer- 
tainty before the motion was put, there was very 
little by the time the end of the discussion had been 
reached, and none at all when the vote had been 
taken; with a preponderance beyond all cavil the 
members of the Association rejected it. In other 
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German machine tools should be at perfect liberty to 
do so. 

In view of the attitude of this very Association to 
the importation of German machine tools not so many 
months ago, the present decision may come as a sur- 
prise to many of our readers; but when they have 
read the arguments advanced in the discussion, they 
will, we fancy, agree that, in all the circumstances, 
it was the right course to take. In other industries 
German material has for some time been bought freely, 
and there has never been any question, as far as we can 
recall, of any trading association endeavouring to 
prohibit its members from dealing with Germany. 
Indeed, such a course is almost as impossible as it is 
undesirable if we really desire to see Europe once more 
restored to a position of economic stability. We see 
in these things the inevitable workings of economic 
laws—which laugh at human prejudices and national 
animosities endeavouring to re-establish the balance 
that was upset by the war. On this point the dis- 
cussion and the decision are full of valuable lessons, 
which, we trust, may be taken to heart by some of our 
amateur economists. Let us scan briefly the argu- 
ments. Suppose that the Association had accepted 
the resolution that none of its members should deal in 
German machine tools, what would the results have 
been ¢ In the first place, we may consider a domestic 
result, a result proper to the Association itself. Since 
that body only controls a portion of the machine tool 
trade of the kingdom, it could not have stopped the 
commercial handling of German machines, for it is 
certain that some of the independent houses would 
have bought and sold them. And even if the Associa- 
tion had been powerful enough seriously to check 
the trade through British firms, there can be no ques- 
tion that German agencies would have been esta- 
blished here and the trade would still have been done. 
Again, a great portion of the agency trade is carried 
on with foreign countries that have no reason to 
object to German goods. As long as that trade passes 
through British houses it brings some money to our 
banks, but were we to refuse it the Germans would 
find other agents, or would set up their own houses 
in foreign markets, and we should lose all benefits. 
Finally, on a much broader issue, since German 

. machine tools are admittedly still much cheaper than 
British tools, industries may be started or developed 
here which could not find the capital were they 
obliged to purchase the relatively expensive British 
machines. There is, as far as we can see, no answer 
to these arguments, and it is certain that no members 
of the Association were able to produce any. Were 
the difference in price relatively small another view 
might have been taken and a protective tariff might 
have been advanced with some hopes of success. But 
with differences as great as they are, nothing far short 
of total prohibition would be of any avail, and that it 
would do more harm than good can scarcely be 
doubted. On the whole then, the decision of the 
Association must be accepted as a wise one; but 
and we are glad to see that many of the speakers took 
this courageous view—the competition of ‘German 
machine tools on price should not remain unchal- 
lenged. The Germans can sell cheaply for two prin- 
cipal reasons. First, because the exchange rate is in 
their favour; and secondly, because, when all allow- 
ances are made, the cost of German labour is about 
half that of British labour. The exchange will right 
itself by degrees, just as our rate of exchange with 
America will in a few years be restored to the normal. 
But it is otherwise with the cost of labour. In our 
last issue we endeavoured to show that the only cure 
for the present poverty and unemployment is to 
reduce wages. We could ask for no better example 
than that presented by the case before us. Could we 
bring our labour costs down materially then this com- 
petition of German machine tools would cause us no 
anxiety, and we could increase our own riches by 
enlarging our foreign markets. The cost of all com- 
modities, and particularly of imported food, would fall, 
and the workmen would be little, if any, worse off 
than they were before the slump began. Now, there 
are two ways of reducing labour costs. One, the most 
rapid, is to lower wages ; the other is to increase the 
output per man-hour. It is the mistaken policy of 
Labour to oppose both courses, and as a consequence 
it sees the cost of machinery and of some raw materials 
in this country so high that our late enemies can com- 
pete with us at great advantage to themselves, not 
only in foreign markets, but on our very shores. We 
commend this view to those who want to see the 
Germans punished for the war. Let them produce 
goods so cheaply that Germany cannot compete and 
she will be punished; on the other hand, let them 
keep up our prices so high that she can undersell us, 
and through misery, poverty, and unemployment we 
punish not her but ourselves. 

We have surmised that Sir Alfred Herbert's object 
in bringing forward his motion was to crystallise the 
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opinion of the Association. We trust its influence may 


be even greater. The Association made it clear why 
we could not compete in price with Germany and why 
we could not afford to refuse a market to her goods. If 
the discussion, of which we give a short report on 
another page, be examined, it will be observed that 
the opponents to the motion were in most cases, if 
not in all, actual makers of tools, not agents only, 
so that in effect they were supporting competition 
against themselves. The significance of this fact will 
not be missed. If these machine tool makers had 
really believed that any sound form of opposition to 
cheap German tools existed, the vote would have 
been very different. It is because they recognise that 
the only reply to German price is a British price at the 
same level that they voted as they did. They believe 
that our prices can be brought down and that German 
prices will go up as the mark increases in exchange 
value. When the balance has in that way been 
restored the British machine tool trade will flourish 
again as it did of old, in the face of world competition. 








Literature. 


Text-book of Applied Aeronautic Engineering. By 
Mr. Henry Woopnovuse. London: T. Werner 
Laurie, Limited. £2 2s. net. 

Tus volume is the work of Mr. Henry Woodhouse, 
who is credited with being the originator of the Pan- 
American aeronautic movement as long ago as 1911. 
In it the author describes how large aeroplanes can 
be constructed for transport purposes. At the outset 
he expresses the opinion that while collectively the 
developments in aeroplane construction brought 
about by the war represent a stupendous achieve- 
ment as a whole, the war requirements resulted in 
sacrificing flying efficiency for high speed and fast 
climbing. Machines were greatly overpowered, and 
such important factors for peace flying as slow land- 
ing speed and high gliding angle were disregarded. 
In spite of all the accomplishments of the last few 
years, the author considers that in so far as aeroplane 
construction is concerned, aeronautics is in exactly 
the same position to-day as the art of shipbuilding 
would be if shipbuilders had only reached the stage 
of building racing boats and small yachts. For 
commercial success he maintains that aeroplanes 
should be built to carry 20 tons of useful load. Such 
machines would require a plane area of 10,000 square 
feet, which is not a practical proposition with either 
the mono or biplane type, owing to the enormous 
span of the planes. The author suggests that such 
large areas can only be provided by means of a 
number of wings, and here enters the disputed ques- 
tion of the relationship of gap to chord. It may be 
that altered wing curves will provide the solution of 
this problem, closer spacing enabling the weight of 
interplane struts and bracing to be cut down, thereby 
reducing air resistance. But employment of many 
lifting surfaces, either superimposed or adjacent, 
must in any case involve new structural methods. 
Nor do the designer's difficulties end here. The 
design of a body or fuselage to carry 20 tons load 
so as to provide accessibility without affecting the 
balance of the machine is one which will require very 
careful working out. Then there are the questions 
of the number of motors and fuel storage space, both 
of which have some bearing on the design of the 
body of the machine. 

In Chapters ,[T. and III. the designs and details 
of construction of practically every type of aeroplane 
in existence are given. These two chapters alone 
contain some 200 pages of illustrations, and the 
reader has an excellent opportunity of comparing 
the various details of design. There are also chapters 
on Navy Department Aeroplane Specifications, 
Methods of Selecting Aeroplane Wings, Fuselage 
Stresses, Rigging, Alignment, Minor Repairs, the 
Use of Plywood in Fuselage Construction, and last, 
but by no means of small importance, a chapter on 
Nomenclature for Aeronautics, which provides a 
liberal education in flying machine terms. Both 
the letterpress and illustrations are of high class, 
and the author is deserving of much praise for the 
manner in which he has presented such a vast accumu- 
lation of information. 


Electric Welding. By H. 8. Marquanp. London: 
Benn Brothers, Limited. Price 12s. 6d. net. 
GENERALLY speaking, this volume is satisfactory in 
the purely electrical portions, although it contains 
little new information. In the earlier and more 
general portions, however, it is loosely written, and 
in places misleading. Discussing riveted joints, the 
author states that their resistance ‘depends upon 
the adhesion of the overlapping plates or upon the 
rivets themselves, which perform the function of a 
kind of link.” ‘To obtain a good adhesion,” he 
adds, “the rivets must be previously heated, for 
when rivets are put in cold up to }in., the adhesion 
is practically nil.” It is not clear what he means by 
adhesion. Two pages previously he says that the 
tightness of a soldered joint “* is obtained by adhesion 


' as in the case of gum or pastes in joining paper, &c.” 
There is, of course, no adhesion of this description 
| in a riveted joint. If when he uses the word for the 
second time he means the friction between the plates, 
he ought to know that this friction is never counted 
in caleulating the strength ef a riveted joint. In 
the second chapter he defines welding as consisting 
of ‘‘ making the metals pass from the solid state into 
the liquid state, and causing their ultimate union 
during resolidification.’’ This definition is not even 
true of electric welding in general, for there are elec- 
tric welding processes in which the metals are brought 
no farther than the plastic stage, as in the common 
blacksmith process. ‘“‘ Welding” as applied to the 
union of metals by fusion is a misnomer, which is, 
however, generally tolerated nowadays, but to 
arrogate it solely to union by fusion is inexcusable. 
In a table of melting points on the succeeding page, 
the Fahrenheit equivalent of 410 deg. Cent. is given 
as 870 deg., exactly 100 deg. too much. Further, two 
succeeding entries of 1200 deg. Cent. are given 
respectively as being equal to 2010 deg. and 2190 deg. 
Fah. These slips do not encourage confidence. Later. 
in the same chapter, the author’s slipshod method 
of writing leads him into stating that steel may 
contain carbon, and immediately thereafter he again 
gets into trouble from the same cause by defining the 
coefficient of expansion as “ the amount of expansion 
per degree rise in temperature.” Other examples 
might be quoted, but we have said enough to show 
that the book is not altogether to be trusted. 


SHORT NOTICES. 


The Electrical Handling of Materials. By H. H. 
Broughton. London: Benn Bros.—The electrical hand- 
ling of materials has become a matter of great importance, 
and in bringing together particulars of the appliances, and 
particularly control appliances used in this connection, 
Mr. Broughton has rendered a service which can scarcely 
fail to meet with wide appreciation. No other book, so 
far as we know, covers the same ground. Most of the 
automatic control systems which now play such an 
important part in the operation of large motors are dealt 
with as well as hand-operated controllers, brake releasing 
electro-magnets, lifting magnets, current collectors for 
cranes, &c., fly-wheel motor generator load equalisers and 
resistances. ‘The book is not, however, by any means 
purely descriptive. Matters such as the determination of 
the amount of power required for working cranes, con- 
veyors, &c., and the estimation of moments of inertia are 
discussed, and many useful tables, diagrams, &c., are 
given. The volume is really a revised edition of the 
author’s book on electric cranes and hoists, but the bulk of 
the material is new. The only sections which were 
embodied in the original book are those on cranes, and 
they have been re-written, re-arranged, and brought up 
to date. Builders and users of machines for handling 
materials ought to find the book useful, for the electrical 
operation of such machines has long ceased to be a matter 
that can be ignored. Besides many wiring diagrams of the 
different control systems, there are some useful drawings 
of electrically operated cranes, lifting magnets, current 
collectors, connecting boxes, and so forth. Unlike many 
technical writers, Mr. Broughton adheres rigidly to his 
subject and does not waste space in endeavouring to dis- 
cuss the theory of everything he describes. There is, it is 
true, a chapter in the early part of the book on electric 
motors, but it merely familiarises the reader with the 
different types of motors and their characteristics. The 
intermittent rating of motors, which, of course, is a matter 
of considerable importance to designers of cranes and 
similar machines, is considered in a later chapter. Another 
section on power distribution and wiring covers all the 
points that call for attention, and, in common with all the 
other sections, it is thoroughly practical and up to date. 
The book does not, of course, deal with the subject in all 
its aspects, but so far as the electrical equipment of such 
machines is concerned it covers the ground remarkably 
well. 


The A.B.C. of Storage Battery Management. By Ernest 
C. McKinnon. London: The Electrical Press, Limited.— 
Although there is no lack of literature on the management 
of storage batteries, this little book by Mr. Emest C. 
McKinnon, who is chief engineer to the Chloride Electrical 
Storage Company, ought to find a field. Unlike many other 
writers on the same subject, Mr. McKinnon does not deal 
at great length with the theory of storage cells, but con- 
fines himself almost entirely to the practical side of the 
subject. All that accumulator users ought to know about 
the management of cells, installed in central stations and 
other places, is set forth in simple and straightforward 
language. Other things dealt with are generating plants, 
charging switchboards, boosters, counter F..M.F. cells, and 
testing instruments. The book which contains a number of 
wiring diagrams showing various ways of connecting up 
accumulators used with boosters or regulating cells, 
ought to prove of considerable assistance to those in 
charge of private and other generating plants and users of 
electric vehicles equipped with lead batteries. 


" Serew Cutting, by F. J. Camm; Pattern Drawing fo 
Sheet Metal Workers, by T. Newton; and Mechanicar 
Drawing. London : Cassell and Co. 6s. net each.—These are 
three volumes of Cassell’s Workshop Series, and they treat 
of their several subjects in language which will be appre- 
ciated by apprentices or technical students ; but we cannot 
recommend the first of the three, as it starts, for instance, 
by defining a screw as a spiral—not helical—groove cut 
either on the interior of a hollow or exterior of a solid 
eylinder, and goes on to refer to“ points . . . parallel 
to the axis.” The body of the book contains a mass of 
elementary information mixed up with a few useful hints. 
In the chapter dealing with the gauging of threads, which 
professes to describe the most modern methods, only @ 
casual word is given to the optical system. “ Pattern 
Drawing for Sheet Metal Workers ” is a much more satiz- 
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factory volume and deals with a subject which often 
puzzles men in a shop where such work is not frequently 
undertaken. The phraseology is of the “‘ cut and dried ” 
order, but, in conjunction with the drawings, it gives the 
informati y for the laying out of a great variety 
of work. ‘ Mechanical Drawing ”’ is a volume suitable for a 
beginner in the drawing-office and is of a type now fairly 
common. 











The Machine Tool Trades 
Association. 


THE annual general meeting of the Machine Tool Trades 
Association was held at the Hotel Victoria, Northumber- 
land-avenue, London, on Wednesday, January 19th, Sir 
Alfred Herbert, K.B.E., in the chair. Two important 
items which received considerable attention were the 
date of the next exhibition and the attitude which members 
of the Association should take towards handling German 
machine tools. 


Tue Next Exutsirion. 


At the annual general meeting in 1920 it was agreed 
by a large majority that the next exhibition should be held 
in 1923, and Sir Alfred Herbert explained the reasons why 
that year had, in the light of subsequent events, been 
abandoned. He pointed out that the views of the members 
as to the results of the exhibition held last September 
varied considerably, and whereas some were extremely 
satisfied, others were disappointed. The Council had 
decided to let their option on Olympia for 1923 go, and 
to leave it to the members to decide as between 1924 and 
1925. Personally, said Sir Alfred Herbert, he had no 
hesitation in advising the members very strongly to hold 
the next exhibition in 1925, because there was no doubt 
that the holding of such exhibitions was a very heavy 
tax on the exhibitors, and he favoured good exhibitions 
at long intervals rather than poorer exhibitions at shorter 
intervals. Incidentally, it might be mentioned that the 
Association has been able to transfer to its account as 
a result of the 1920 exhibition the sum of £8250, and it 
is anticipated that a further £800 or £900 will be trans- 
ferred later. 

There was considerable discussion upon the position, 
and, on the whole, the balance of opinion was in favour 
of not postponing the next exhibition for too long a period, 
especially having regard to the fact that the Germans 
are holding a big exhibition this year at Dusseldorf, and 
eventually it Was decided by thirty-eight votes to fifteen 
to hold the next exhibition in 1924. 


GERMAN Macuine Too .s. 


A long discussion then took place with regard to the 
attitude which the members of the Association should 
take towards German machine tools. For the past year 
or two the Council has recommended the members not 
to deal in German machine tools, but the whole question 
has been before the Council again, and Sir Alfred Herbert 
moved the following resolution :—‘‘ That no member of 
the Association shall be permitted to deal in German 
machine tools.” ? 

In doing so, he said that he personally took responsi- 
bility for that resolution. If it were carried, it would be 
a serious blow at the importation of German machine 
tools in the future. On the other hand, if the resolution 
were not carried, he presumed they would all begin, more 
or less furtively, to offer German machine tools to their 
customers, because British goods could not compete with 
them in price in the present state of the exchange. He 
did not fear German competition in the ordinary way, 
when it might be only a matter of 10 or 15 per cent., but 
at present it was a question of 50 or 70 per cent., which 
it was impossible to compese with, and for that reason 
his own opinion was that the resolution should be passed. 
Mr. George Swift—Messrs. Swift and Sons, Limited, 
Halifax—-seconded the resolution. 

Mr. J. H. Barker—Messrs. Greenwood and Batley, 
Limited, Leeds—moved that the words “‘ or American ” 
should be inserted after the word ‘‘German” in the 
resolution. He said that the object of the amendment 
was to obtain an opportunity to explain the position of 
Messrs. Greenwood and Batley in this matter. The ques- 
tion was considered an extremely serious one by his firm, 
in view of the industrial conditions which had come about 
as the result of the war. His company had received 
quotations from abroad for steel castings at £40 less than 
they could be bought for in this country, and such castings 
had been purchased by them and used in connection with 
a contract in France and accepted by the French people, 
knowing the origin of them. If the resolution were passed 
as it stood, it would have the effect of driving us deeper 
and deeper into the debt of America, and at the same time 
prevent the Germans from paying us anything of the huge 
debt they owed tous. It was quite true that we could 
not compete with Germany to-day, with the mark stand- 
ing at 254, but that had got to be put up with. At the 
same time, neither the Germans nor the Belgians could 
supply all that we needed, but they were going to supply 
enough goods to put the fear of God into trade union 
leaders and into the working man, who was giving us at 
the present time two-thirds of what he really ought to 
in the matter of output. 

After the President had called for a seconder for the 
amendment, Mr. Barker said that he realised that to 
press the amendment to a vote might create an unfortunate 
situation, and, therefore, without its being seconded, he 
would, with the leave of the meeting, withdraw the amend- 
ment, having had the opportunity he desired of placing 
the views of his firm before the meeting. 

Mr. Stirk—Messrs. John Stirk and Sons, Limited, 
Halifax—said he failed to see that any good would be done 
by any action which would send the mark to a still higher 
figure. 

Mr. Massey—Messrs. B. and 8. Massey, Limited, 
Manchester—also spoke against the resolution, and said that 
as engineers they should take a broader view of the matter 
than a merely political one, and see to it that the best 
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products of the world, from a technical point of view, 
were applied in the fullest ible way. The present 
position as to competition with Germany was undoubtedly 
@ serious one, but he was convinced that it was all a matter 
of exchange, and could only be met by an improvement 
in the rate of exchange, which he did not believe could 
be brought about by preventing Germany from exporting 
her goods. 

Mr. Charles Wicksteed—C. Wicksteed and Company, 
Limited, Kettering—said that the effect of restricting 
the importation of German machine tools into this country, 
while it might benefit the machine tool trade as a trade, 
would only be to impoverish every other manufacturer 
who uséd machine tools in his processes. He urged the 
trade to face the undoubtedly serious position which 
existed in a bold fashion. If Germany were restricted 
from sending her goods here, it simply meant that her 
competition with us in the Colonies and foreign markets 
would be more severe. As things stood at present our 
export trade was, for all practical purposes, gone, and 
one of the best remedies for the conditions now obtaining 
was to induce the workman to produce more, because at 
present he was getting two days’ pay for one day’s work. 
He did not see why they should fear German competition 
if they went about facing it in the right way. 

Mr. Pollard—F. Pollard and Co., Limited, Leicester— 
supported the resolution quite frankly from the selfish 
point of view of a British manufacturer. It had been said 
that to allow German goods to come into this country 
would teach our workpeople a lesson, but he should have 
thought there was sufficient unemployment in the engineer- 
ing trades at the present time to teach all the lessons that 
were required. There were very few men who wanted to 
lose their jobs just at the present time, end he was inclined 
to think that it was to the interests of the German manu- 
facturer to keep the exchange against us as much as 
possible. At any rate, he contended that German machine 
tools should only be allowed on the British market at the 
same prices as our own. 

Mr. Selson—Selson Engineering Co., Limited, Coventry 
—said he looked at this matter from the point of view 
of export trade, and failed to see what good it would do 
them from that point of view if the resolution were passed. 
It would go all over the world that British manufacturers 
admitted that they could not éompete w th the Germans, 
whereas he contended that we could compete with them, 
and he had failed to trace that he had lost any orders to 
Germany which he would not have lost under the normal 
condition of the exchange. 

Mr. Parkinson—J. Parkinson and Son, Shipley —thought 
the resolution showed fear, and if it were passed would 
be a serious blow to the Association, because he foresaw 
the Germans coming here and setting up large selling 
agencies if the members of the Association refused to 
handle the goods. 

A number of other speakers took part in the debate, 
the majority of them being opposed to the resolution on 
the ground that even if members of the Association refused 
to handle German machine tools they would be brought 
into the country by others. On a vote being taken, only 
eleven voted for the resolution, and thirty-five voted 
against it. 


Tue ANNUAL DINNER. 


At the annual dinner of the Machine Tool Trades 
Association, on Wednesday, January 19th, Lord Weir, 
in proposing the toast of “The Machine Tool Trades 
Association,’ made an important speech on the causes 
of the present industrial depression, which we give in full 
below. 


Lorpv Were on INDUSTRIAL DEPRESSION. 


Lord Weir said he would like to deal for a moment 
with a few phases of the grave issues and serious develop- 
ments which obviously confronted British industry at 
the present time. In a very narrow sense the present grave 
situation in industry evidenced itself to them in a shortage 
of orders, coupled with the definite approach of an 
acute degree of umemployment, associated probably 
with a series of grave financial difficulties. Along with 
these phenomena they naturally found an apparently 
endless controversy as to causes and ies in the 
Press and in industrial, Government and socialist circles. 
If he were asked to define the outstanding characteristic 
of these explanations and proposals, he would at once say 
that it was the lack of sincerity and courage and the 
disregard of all sense of proportion shown by the different 
authorities in facing and dealing with some of the vital 
factors of the situation. Why, for example, did we select 
so definitely as the main cause of our present difficulties 
the impaired purchasing power of other countries, when 
it was quite apparent that to a large extent that 
phenomenon was far more an effect than a cause? Was 
the situation not governed to a very lerge extent by the 
fact that our enhanced costs of production and uent 
high prices had virtually closed our markets, and if our 
customers were poor, surely we must provide for them 
products at a price they could afford to pay ? It seemed 
to him that no remedial policy could ever hope to sucéeed 
which did not comprise as its main objective the rapid 
reduction of costs of production. No policy of protective 
legislation, no manipulation of currency or credit, could 
permanently help the situation unless accompanied, if 
not preceded, by a rigid and ruthless policy of elimination 
of inefficiency and waste in the conditions controlling 
the costs of production. 

He had reviewed the different schemes and proposals 
which had emanated from the Government, the Labour 
Party, the trade unions, and, in many cases, even the 
employers’ organisations, and up till now, he failed to 
trace any single proposal which would in any way reduce 
the cost or improve the efficiency of production. On the 
contrary, he found almost ev proposal definitely 
tending to produce exactly the opposite effect. He 
ventured, therefore, to suggest that every new proposal 
in its preliminary stages should be subjected to the simple 
test of whether its adoption would or would not result 
in reduction in cost. Let us amend and revise our indus- 
trial conditions of working in the light of ordinary common- 
sense standards, particualrly in regard to restrictive 
conditions, and he felt sure that both labour and capital 
would find that through that policy wages could be 





reduced without affecting the purchasing power of the 
wage in any way whatever. In the near future, the country 
would be faced with at least two outstanding industrial 
cases wherein the sincerity and sense of proportion of which 
he had spoken would prove of the most vital importance 
to all industries—he referred to the negotiations,in regard 
to the future of the coal industry, and, in a lesser degree, 
to the future of the railways. He was guilty of no e era- 
tion in saying that the future prosperity of British industry 
was in the hands of those concerned in these negotiations, 
and if the spirit in which they were conducted gave the 
national interest, rather than sectional interests, the fore- 
most place, then we might look forward to a rapid and 
healthy change in our entire industrial outlook. 

Developing this question of sincerity further, by con- 
trasting, for example, the intense interest and indignation 
aroused by the increase in the telephone charges with 
the general indifference and apathy displayed with regard 
to “ freedom of employment.” The new telephone tariff, 
as far as he could ascertain, and apart from efficiency of 
service, was merely a rather belated but wholly legitimate 
readjustment of price to meet increased costs, and im 
on all of us at rather short notice. On the other hand, 
the Government was offering to pay to the building trade 
unions a poll tax of £5 per head for permission to allow 
50,000 British citizens, all ex-Service men, to work on 
housing schemes of urgent national importance, and that 
at a time when unemployment was rife and relief work 
on an immense scale was being initiated. Our legislation 
had endowed us with a highly cherished democratic 
right, that any man was free to withhold his labour. 
This was tife first time that any British Government 
had admitted that a British citizen had no longer the right 
to accept employment unless that privilege had been 
purchased for him from a section of the community. 
The protests called forth by this costly and far-reaching 
proposal had been few and sectional—alm ost negligible 
yet the consequences would ultimately be momentous 
in character. In another industry with which they were 
all closely concerned—that of iron moulding—-a similar 
situation existed, but its effect was much more deadly 
to the community. Housing was a purely domestic indus- 
try. Engineering, which depended on the supply of iron 
castings, was to a valuable extent an export industry, 
i.e., one which enabled us to pay for our food supply. 
They were all aware of the extent to which engineering 
had been crippled by the inflexibility of the moulders’ 
union as regards employment in an industry which had 
become hopelessly out of balance with the needs of other 
branches of engineering. It was insincere to place the blame 
for unemployment on the inability of our foreign customers 
to purchase from us when we were compelled to purchase 
products from abroad which could be perfectly well pro- 
duced by the proper utilisation of available British labour. 
Before we placed the blame on conditions outside our own 
control, surely we should have the frankness and sincerity 
to examine and deal with the disabilities which were within 
our own power to remedy. 

No social or industrial system was perfect, or possibly 
ever would be; but in this country our people, working 
along lines of steady progress and development, had pro- 
duced a system under which they might reasonably claim 
to lead fuller and freer lives than those of any other 
country. To-day it was still a system which, after carrying 
a heavier war load than that of any of the Allies, was able 
to maintain our community under better conditions 
than existed elsewhere. Add to that the fact that the spirit 
and relations which were bad were not those which existed 
between the real workers in the shops and the manage- 
ment. In the shops to-day, as a general rule—and he felt 
sure they would all agree with him—the human influence 
existed perhaps stronger and healthier than ever, but it 
was imprisoned anc! without opportunity to expand and 
do its useful work. If they as employers were restricted 
in their tesk of efficiently conducting their industries, 
the same restrictive influences were qualifying the efforts of 
the men to co-operate with them. They should apply 
themselves to the preservation and improvement of our 
system by sincerity and frankness with regard to all the 
known disabilities under which they suffered. He had 
every confidence that by such a policy we could very 
rapidly regain industrial stability and reawaken enterprise 
to enable us to help to restore even the conditions in the 
disabled countries. Moreover, out of such a policy it was 
not too much to expect results which would enable us in 
the future to accept the burden of providing against 
unemployment. Remove the spirit which was continually 
undermining the efficiency of our system, and that system 
could provide a better and a more humanised future for 
labour than any other. ; 

Coming to the Association, as machine tool builders 
they provided the engineering industry with its basic 
facilities, and from its own experience during the war 
he knew the extent to which they had so unselfishly 
subordinated their individual interests to the national 
cause. Industrial success was impossible without the 
continuous development of method and process in the 
machine shops, and on their technical development much 
would depend. The future standard of life oi an engineer- 
ing worker ed to a large degree on the inventive- 
ness and fertility in design of the British machine tool 
industry. He had had the good fortune to spend two days 
at Olympia during the period of their wonderful exhibi- 
tion, and nothing which he could remember gave him 
greater pl e or k confidence than the lines on 
which the machine tool industry was developing. It 
seemed almost inconceivable that within eighteen months 
from the Armistice they had sucecssfully reconstructed 
their designs, perfected and modernised their types, 
eliminated overlapping and duplication of models, and 
displayed to the entire world machining methods and 
facilities of which the engineers of any country might 
well be proud. Reliability, accuracy and low maintenance 
cost had always been characteristic of their products, 
but to these they had now added adaptability, convenience, 
good appearance and infinite ingenuity in detail, and 
in most of the lines of machine tool activity their product 
would easily bear comparison with the best which the 
world produced. Moreover, they were unique in having 
confirmed the efficacy of their new practice and policy by 
actual results, inasmuch as they were the sole on A of 
the engineering industry recorded in the Board of Trade 
export returns, the quantitative output of which in 1920 
had exceeded the highest pre-war effort, 
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A New Crank Pin Turning Machine. 


Tue machine illustrated herewith belongs to that class 
in which the crank shaft is held stationary while the tools 
for turning up the pins and the inside surfaces of the webs 
are carried in a revolving slide. It has been designed to 
permit of heavy and rapid cutting and is provided with 














tions are in progress two pillow blocks P are bolted to the \ 
sliding tables N, which are mounted on the bed A. These | 
pillow blocks are keyed to the tables in exact alignment | 
and parallel with the axis of the housing B, a series of key 
beds being provided in the tables to locate the blocks and 
give the exact amount of throw to the crank pins as seen | 
in Fig. 2. In the machine illustrated, by means of four | 
key beds in the tables and two in the pillow blocks, a range | 
of fifteen throws varying from 2}in. to 7}in. can be 

















































FIG. 1- CRANK PIN 


arrangements for fixing the work in such a manner that 
the finished pins are in accurate alignment with the axis 
of the shaft. A general view of the machine is given in 
Fig. 1. The drawing above shows elevations and a plap 
of the machine, Fig. 2 views of the pillow blocks in which the 
shafts are held, and Fig. 3 details of the feed gearing. 
From the drawing above it will be observed that the 
bed A has sliding upon it the circular housing B, in 
which revolves, on an adjustable double-cone bearing, the 
tool slide C, which is driven from the pinion J and gear-box 
Kx. To hold the crank shaft rigid whilst the cutting opera- 





TURNING MACHINE 


obtained, and by means of suitably stepped keys any | 
intermediate throws can also be arranged for. Each | 
crank web is supported by means of a jack Q placed on the 
table approximately under the vertical centre line of the | 
pin which is being turned, the crank webs being securely | 
clamped to the tables by means of bolts. 
The tool slide C forms a rigid guide for the forged steel 
holder D which carries the pin-turning tool on its front 
face and the web facing tools F on each side. The tool “ 
can be made of sufficient width to take the whole surface | 
of the pin at one cut, or a narrower tool can be used, in 
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ternal surface of the ring 8 on the tool slide C. 
The teeth on the external surface of the ring 8 are engaged 
by a spur wheel T—Fig. 3—upon a shaft carrying another 
spur wheel U, and the latter meshes with a gear wheel V 
on the shaft W, on the other end of which are mounted 
three spur wheels X Y Z of different diameters. Any one 
of these three wheels can be keyed to the shaft W by an 
internal movable key operated by a sliding collar and 
handle. Three wheels X' Y' Z! keyed upon the sleeve M 
mesh with the wheels X Y Z. A spring-pressed cylindrical 
key A! is carried on the extension of this sleeve and enters 
a scroll cam groove in the sleeve S', which is feather keyed 
to the shaft Q'. This shaft is rotated by the spur wheel T'. 
The sleeve S' can be moved longitudinally by the lever B', 
a connecting-rod, crank pin, disc, and hand wheel L. The 
scroll cam groove in the sleeve S' has at each end a depres- 
sion of greater depth than the remainder of the groove, and 
as the sleeve S' is reciprocated by its actuating mechani 

the spring-operated pin or key A! with its sleeve M is 
rotated continuously an amount more or less than the 
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that 20-horse-power has been put through the tool. The 
size of the machine illustrated is suitable for forming pins 


from material up to 9in. square. The makers are George 
Richards and Co., Limited, Broadheath, near Manchester. 
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The Mechanical Loading of Ships.* 
By H. J. SMITH, of Shanghai, Member. 


THE number of new plants installed for the mechanical 
loading and unloading of material in bulk, namely, aerial 
ropeways, belt and bucket conveyors, wagon dumpers, 
and grab transporters, has increased rapidly during. the 
past decade. Designed at first to release manual labour 
for operations requiring more skill, the methods employed 
have so improved in utility that there are now few instances 
where the machinery mentioned cannot do this class of 
work with greater expedition and economy than the 
cheapest of coolie labour. 

Some of the new plants, especially those designed for 
the loading and unloading of ships, have so grown in size 
and capacity that they are now included amongst the 
larger engineering problems of the day. 











Great Britain must always remain interested in the 
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Shipping Clutch to prevent 
overload on Motor due to 
Mull tools. 
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FIG. 3—-FEED GEARING OF 


amount of rotation given to the shaft Q' in order to control 
the setting of the cutting tools by hand. The arrangement 
of the groove in the sleeve S' ensures the continuous move- 
ment of the sleeve M in one direction. When the key inside 
the shaft W engages the wheel Y the ring S—p. 102— 
rotates at the same speed as the carrier C. Any movement 
imparted to the sleeve M by the mechanism operated by 
the hand wheel L is therefore transmitted to the too’ 
slide, and in this way a fine hand controlled feed for setting 
the tools is obtained. When the lever B' is stationary. the 
power feed is transmitted through the key or pin A’ to 
the sleeve M and to one or other of the pairs of gear wheels 
X YZ, X' Y' Z', according to the position of the key 
inside the shaft W. 

The operations necessary for producing crank shafts 
accurately are as follows :—(1) Rough turn the shaft to 
tin. over size ; (2) mill or shape the webs ; (3) saw or slot 
out the cheek—for small cranks this operation can be 
replaced by turning on a pin turner if preferred ; (4) rough 
turn the pin; (5) grind the shaft to size; and (6) finish 
the pin in the machine. 

The machine illustrated is only intended for throws 
opposite or at right angles to each other, but it can be 
designed to take crank shafts with any number of throws 
and irrespective of the angles at which the throws are dis- 

by lowering the tables and raising the pillow blocks, 
its capacity being then limited only by the inside diameter 
of the slide C which carries the tools, and the width of the 





slot through the web of this slide. The machine is driven 
by a 12 horse-power electric motor, but we are informed | 





cheap and rapid transport of coal, coke, limestone, iron, 
manganese, and other ores, because, without the means 
to do this work at a low cost, she cannot regain and 
maintain the supremacy in the production of iron and 
steel thet was once enjoyed. 

Primary Transporters.—It may be interesting to recall 
that the principal cause contributing to that supremacy 
was the fact of this country being first in the field with the 
cheapest and most rapid means of transporting minerals 
in bulk, for it should not be forgotten that both the railroad 
locomotive and the steamship owe their inception prin- 
cipally to the necessity of devising a more efficient means 
of moving the growing output of the English coal mines. 

These primary transporters gave Britain a good start, 
but other nations came quickly into line and then extended 
the use of machinery until this country was , before 
the war, in the production of iron and steel by the United 
States and Germany. 

The author thinks it will not be denied that one of the 
principal reasons for the success of the nations named, 
was the attention they paid to the handling of materials 
in bulk by machinery designed to accelerate the feeding 
of their steamships and railways. 

Competition.—The continual rise in the cost of labour 
will make mechanical connecting links between the prime 
transporters and the factories a matter of vital impor- 
tance in the future, if we are to feed our furnaces from 








103 





world inst the competition that will have to be faced. 
Competition will be ‘ i se from the Far 
East, where Japan and China will be competitors in the 
future, instead of customers as in the past. 

In China, to-day, vast deposits of iron, manganese, 
limestone “ey — - being ——— and manufactured 
into iron and steel of all sections by Japanese enterprise, 
and the most modern machinery that can be 


now being erected on the banks of the Yangtzse Kiang, 
at Tayeh, is designed in multiples of 450-ton units for an 
output capacity of 3600 tons of pig iron per day. The 
loadi and unloading appliances, although built in 
Britain, would be difficult to match by any similar under- 
taking in this country. Other instances could be given of 
works in China financed and controlled by the Japanese, 
but one in Manchuria will suffice, namely, the Anshanchan 
Ironworks, which are now being extended for an output 
of 1,000,000 tons of Pig iron per annum. 

Machinery v. The Coolie.—One point that cannot be 
ignored is the fact that these Chinese and Japanese iron- 
masters are installing belt conveyors and bridge trans- 
eg to replace a class of manual labour that has always 

considered the cheapest in the world. In short, these 
competitors are beginning to look upon the cost of trans- 












abroad and still hold our position in the markets of the 
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port as a loss which must be ?liminated, as far as possible. 
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Speaking generally, ore must be moved to the coalfields, 
or coal be taken to the ore, and the methods employed are 
worth all the attention that engineers can give 

Skilled labour expended on materials during manu- 
facture increases their value, but money spent on moving 
minera!s from the mine to the furnace increases theic cost 
but does not increase their value. Competition Will see 
to that. This cost of transport will become, eventually, 
the deciding factor in future manufecturing success. In 
fact, the lowering of the cost of production by, suitable 
mechanical means is the elemental problem underlying 
the whole subject of successful competition in the markets 
of the world ; and the solution of that problem is essentially 
a task for the engineer. 

Some Successful Methods.—In the present paper the 
author proposes to deal with four plants which have proved 
that coal and ore can be transported, loaded into steamers, 
and unloaded at less cost than was possible previously by 
using native manual labour. The plants described are not 
claimed to be the last thing in handling materials in bulk 
mechanically, or to be more successful than several others 
which could be cited ; they are chosen from a number of 
which the author has had experience because they have 
been installed recently, and illustrate the four most popular 
methods at present in use. By adopting these means, 
mines which fied been considered hopeless propositions on 


account of their distance from some existing means of 
transport, are now being worked at a profit, because docks, 
in some cases, can be dispensed with, and the steamers 
loaded whilst lying at anchor in the open sea at some point 
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along the coast where there is sufficient depth of 
water. 

Rocky shores and precipitous cliffs, previously avoided 
by shipping, are now sometimes sought for because they 
mean - am water close inshore, and the height of the land 
above the water level can be utilised by building the 
loading plant down an inclined plane, thus enabling the 
machinery to be driven by the gravity of the load and so 
save the cost of motive power. 


AERIAL Ropeways. 


The exploitation of a mineralised deposit calls, in the 
first instance, for some successful method of connecting 
the mine with any existing means of transport; usually 
the sea, a river, or a railway. Failing this, the mineral 
must remain unwrought, as is the case to-day with that 
stupendous body of iron and manganese ore overlooking 
Morro Velho, in the State of Minas Geraes, Brazil ; 
although even this inland deposit—perhaps the finest 
remaining unworked in the world to-day—is beginning 
to receive the attention of British and American iron- 
masters. 

Sebabna Mine.~-A more favourable instance is the 
Sebabna mine, situated just on the Algerian side of the 
Moroccan frontier, about 7 kiloms. from the Mediterranean. 
This iron and manganese proposition was discovered under 
an overburden of limestone by an Englishman. The 
mineral outcropped about 700ft. above sea level, but so 
rugged is the intervening country that the sea cannot be 
seen from the mine. Building a railway to the coast over 
such a contour was out of the question, and transport to 
the nearest port—Oran—would have cost much more 
than the mineral was worth. The only alternative was 
to carry the ore over the hills by an aerial ropeway and 
ship it by mechanical means into steamers lying at anchor 
in a small indent in the coast line—partly sheltered by 
Kap Kelah—where there is a good anchorage, and a 
minimum depth of 24ft. of water within 250ft. of the 
shore. 

The safety of the vessels demanded a loading appliance 
of so large a capacity that it would be possible for the boats 
to anchor under the plant at daylight and clear before 
dark with a full cargo. In spite of a mistake being made 
in deciding on a chain of buckets—instead of a rubber and 
canvas belp—for the conveying portion of the loader, the 
plant went to work and handled the ore from the mine 
adit to the ship’s hold for a working cost of less than six- 
pence per ton. To this must be added interest and depre- 
ciation charges on the capital expended on the installa- 
tion. This cost varies, of course, with the output of the 
mine, but may be considered in the present instance at 
fivepence per ton. ; 

The situation of the terminal stations for the aerial 
ropeway was decided by the positions chosen for the 
loading plant on the coast, and at Sebabna by regard to 
the future development of the mine. The lode was first 
uncovered and attacked from the side of the hill by open 
cast, and then proved to a further depth of 200ft. by 
sinking and driving. The result being satisfactory, an adit 
was driven at the lower level from near a site suitable for 
the ropeway station and connected to the open cast level 
by a vertical winze which allowed the mineral to be lowered 
to adit level by gravitv, the full wagon coming down 
serving to pull the empties up without the need of motive 
power. 


Bett Conveyors. 


To an engineer of the Mersey Dock and Harbour Board 
belongs the credit of inventing the belt conveyor. His 
first idea of moving grain by means of a worm screw was 
abandoned because the capacity was too low and the power 
consumed too high. After numerous experiments with 
various mechanical devices, Mr. G. H. Lyster decided 
that a rubber and canvas belt was best adapted to his 
purpose. 

During the same veer he perfected the “ tripper,”’ or 
throw-off carriage, which is still used for discharging the 
load at right angles to the belt. 

For moving minerals along the level or on an inclination 
not exceeding 20 deg. above or below the horizontal. the 
belt conveyor transcends all its rivals both for simplicity 
of construction and economy of first cost, while its proved 
capacity for handling iron ore at the rate of 2000 tons per 
hour by no means exhausts its possibilities. 

After the outbreak of war it was believed, not without 
reason, that the Turks would make a determined effort 
to capture or block the Suez Canal, which manceuvre, if 
successful, would have thrown all the work of coaling 
steamers for the Far East on the South African ports. 
In preparation for this possibility, the South African 
Administration for Docks and Railways gave orders for 
the construction of a large belt conveyor shipping plant at 
Durban with a guaranteed capacity for loading coal into 
steamers at not less than 30,000 cubic feet per hour. The 
fact that the South African Government chose a belt 
conveyor when it required a plant to ship coal at the rate 
of 700 tons per hour during a time of great national danger 
is of more than passing interest, although in its case it 
was probably a natural sequence, because in gold mining 
the problem of transporting many thousands of tons of 
rock daily through the various processes in the reduction 
department had resulted in the triumph of the belt con- 
veyor over all other methods. 

Belts : Life and Capacity.—In the first place, the dura- 
bility of the moving parts of a belt conveyor is greater 
than generally supposed, although a few moments’ reflec- 
tion on the amount of work an autocar tire will stand up 
to should convince anyone what the life of similar material 
ought to be when working under more favourable con- 
ditions on a conveyor. 

A belt 30in. wide, made up of eight plies of cotton duck 
faced and filled with rubber, is known to have elevated 
2,000,000 tons of coal while working at a speed of 460ft. 
per minute at a South African colliery. The best per- 
formance of this inclined conveyor was 3000 tons in ten 
hours, and it should be noted that no guide idlers were 
used. The author changed a belt after it had been in 
commission for five years. loading iron ore into steamers 
on the Spanish Mediterranean coast. The speed of this 
belt was 300ft. per minute. A similar belt 42in. wide, 
with */,,in. of rubber on the working face, shipped 3,000,000 
tons of ore at another Spanish port, and made the record 
of 1500 tons carried in one hour. 


belt at not less than 1,000,000 tons of coal carried if 
allowed to supervise the erecting of the plant. 

There are several types of belting suitable for con- 
veyors, and for all of them there is claimed some 
superiority. But the choice of a belt for this class of work 
depends on several considerations. If the conveyor has 
to work in the open air, or carry wet material or stuff 
containing destructive acids, then the author considers 
it a waste of time to argue against a rubber-covered belt. 
If an engineer is in doubt which is the best class of belt 
material for his particular —— the matter is easily 
settled, because belting will work quite well on a conveyor 
if joined up in two or more pieces by “ Bristol ” lacing. 
This test is conclusive, as the sections can be watched while 
working under exactly the same conditions. 

Generally speaking, a low-priced belt is false economy, 
and it is worth noting that the most expensive brands 
retain their market. 


Conveyor helt failures come usually under three 
headings :-— - 
(1) Wearing so thin that it is unsafe to run them 
any longer. 


(2) General break-up, through lack of adhesion to 
bind the layers of canvas together. 


(3) Bad treatment of the belt, generally at the 
edges, through excessive use of guide idlers-—to over- 
come bad alignment of the working parts—-causing 
stripping of the rubber cover, which allows moisture 
to enter and attack the fabric. 


The failures suggest the remedy required. 

When examining a sample of rubber belting, the cotton 
duck should be exposed so that the number of yarns can 
be counted in the warp and filler, to make sure that the 
belt is almost as strong across its width as along its length. 
A good rubber and canvas belt made with éotton duck 
weighing not less than 30 oz. per square yard should be 
equal to a breaking strain of 400 lb. per inch per ply. 
This means that the ultimate tensile strength of a six-ply 
belt, 24in. wide, will be about 25 tons. Such a belt 
would work well on a conveyor when stressed to 2 tons by 
the tension load and drive. A rubber and fabric belt 
30in. wide by 2000ft. in length, working on a conveyor 
nearly 1000ft. long, at a speed of 350ft. per minute, and 
loading coal at the rate of 200 tons per hour, will stand 
a drive of 60 brake horse-power when using tandem 
pulleys, without unduly stressing the belt. The author 
has installed belts 48in. wide, weighing 12} Ib. per foot- 
run, to load 800 tons of coal per hour when running at 
500ft. per minute. A belt 60in. wide, capable of carrying 
3000 tons of iron ore per hour, is quite a practical pro- 
position. 

The quality of rubber used on the working face of a belt 
should be capable of stretching three times its length—3in. 
to 9in.-before breaking, and the belt will give the best 
results if in a flexible condition, with the rubber rendered 
not too hard by over vulcanisation. The adhesion of the 
rubber face to the canvas should require a force of not 
less than 20 Ib. applied for one minute to separate 1 square 
inch. The “ frictioning” between the layers of canvas 
should require a force of not less than 16 lb. for the same 
purpose. A really first-class belt would better these con- 
ditions easily. 

The best results cannot be expected from any make of 
belt unless the structure and mechanical portions of the 
belt are designed to comply with certain conditions 
favourable ‘to the belt. Competition will cause makers 
to cut things too fine, for which engineers are partly to 
blame, because as customers they will be inclined to pur- 
chase in the cheapest market. A belt conveyor with a 
stated capacity of 500 tons per hour should be capable of 
handling 5000 tons in ten hours, instead of 100 tons in 
12 min. of exceptional circumstances, which is a distinction 
with considerable difference. 

The best speed for belt conveyors is still open to argu- 
ment. The author, considering all things, favours from 
300ft. per minute for smaller sizes, up to 500ft. for the 
larger. The speed should not be less than 300ft., because 
the trajectory of the load, after leaving the belt at lesser 
speeds, falls too rapidly towards the vertical to ensure 
the whole of the stream being discharged clear of the 
head pulley. On the other hand, with speeds exceeding 
500ft. per minute, it is difficult to deliver the load to the 
belt without serious abrasion. The ideal way of loading 
would be to let the material come to rest on the belt whilst 
it was travelling along the same plane, and at the same 
speed as that at Which the belt was running. This would 
reduce abrasion to the minimum, and although such con- 
ditions are almost unattainable in actual practice, yet the 
possibility should not be lost sight of when designing 
feed hoppers for belt conveyors. 

Feed Hoppers.—The mistake should not be made of 
building a hopper to discharge down an angle of, say, 
40 deg. from the vertical, to deliver mineral on a belt run- 
ning up an incline of 20 deg. from the horizontal. In- 
stances of the kind can be found with the result that the 
“boiling” which takes place before the load comes to 
rest, has a serious effect on the life of the belt, and is the 
cause of a deal of spillage. A bad belt conveyor means 
either faulty design, poor erection, or a bad feed hopper. 
The angle of an inclined belt should flatten gradually 
into the horizontal from 5ft. to 15ft.—according to width— 

before reaching the feed from the hopper. 

Regarding hoppers, the funnel may be considered a 
hopper of sorts, but it will not serve a belt conveyor. 
Sharp sand flowing through a sluice gate is the idea to 
follow. The discharge end of a hopper should have a 
vertical face. The sides may slope, but they should ter- 
minate in a channel with vertical sides of the same depth 
as the discharge opening in the front plate and then taper 
to zero, where it joins up, or forms part, with the rear 
slope. The bottom of the channel should lie at an angle 
sufficiently steep to deliver the material through the 
opening with momentum enough to carry it over a spooned 
plate which will change the direction of the stream into 
something approaching the -horizontal. Dogmatism fails 
here, of course, as elsewhere, because with wet sand or 
sticky material, nothing less than a vertical drop is per- 
missible. 

The hopper which will not choke at times has not yet 
been built. When dealing with sand, crushed rock, or 


small coal, it is easy to get an even feed from the hopper 


there is sufficient fine stuff to float the large lumps singly 
through the outlet. A wagon load of lump rock will 
sometimes form an arch and choke the hopper until the 
is dislodged by poking. To prepare for this, 
several poker holes about 2}in. in diameter, should be cut 
out in the region where wedging takes and be 
covered by a circular plate secured with a single bolt, 
so that it can be aside when necessary to allow 
the insertion of a steel bar for levering up the wedged stone 
until the arch collapses. A lot of time is wasted on most 
hoppers by trying. to clear obstructions through the open- 
ing instead of attacking the trouble at its source by this 
simple arrangement. : 

Some patience is necessary with new hoppers. Speaking 
from experience, the author has wasted time and money 
making alterations to new hoppers which later on had to be 
restored to their original form. The difference in the 
action of mineral running through a hopper worn smooth 
and bright compared with the performance when the plates 
were new and covered with mill scale and paint must be 
watched before it can be fully realised. 

During erection it is usual to see the machine parts 
guarded against the weather, while the hopper plates are 
tumbled into any odd corner to corrode at will. A coat 
of red oxide after riveting up is completed is supposed to be 
all that is necessary. When the plant goes to work the 
hopper end of the conveyor is looked upon as a necessary 
evil—a dirty place to be avoided because of the dust ; 
but if conveyors had souls the psychology of the hopper 
would fill volumes. : 

Hopper plates should have the working faces polished 
under a sand blast at the works, and then be protected 
with white lead and tallow until ready for work. Even 
with an old hopper the thin film of oxidisation that forms 
overnight is detrimental until swept away by a few wagon 
loads of mineral. 

The ideal mineral for running through a hopper is washed 
nut coal, although any kind of coal runs better than rock. 
With reasonable size of coal compared to the hopper open- 
ing the dust acts as a lubricant and the mixture tumbles 
through in a regular stream on to the belt. Large lumps 
of any material may be loaded without much hindrance if 
the conveyor has sufficient width to pass two pieces 
abreast and allow the necessary gate regulation to relieve 
any choking ; but it is not possible to get the same duty 
from the machine as when fed by a constant stream of 
smaller material, and some poking will be necessary at 
times to clear the hopper. It is not uncommon to see & 
conveyor, which could load easily 500 tons of household 
coal, installed and trying without success to do the same 
duty on large run of bunker coal. To expect the same 
result in both cases is unreasonable. 

Power Required.—The incidental flooding of a bel} is 
often the time chosen by the operator for shutting down 
the plant, so there must be a sufficient margin or power in 
reserve—especially on an‘ inclined conveyor—to enable 
this overload to be started up again from rest without 
trouble. For somewhat similar reasons all inclined con- 
veyors should be driven through worm gearing to over- 
come any tendency of the belt to run back when stopped 
in an overloaded condition. The author was called to 
inspect two belt conveyor shipping plants which were 
earning an unenviable reputation during the first year 
of the war because overload caused the circuit breakers 
to trip, or blew out the fuses and stopped the plant, which 
could not then be re-started until a considerable amount 
of coal had been shovelled off the inclined belts. The 
number of men which had to be kept on hand, the noise, 
the mess and confusion can be imagined. Now, another 
10 horse-power or so on the motors would have increased 
the original costs very little, and certainly would not have 
increased the running costs, while the customer would have 
been satisfied instead of being very much the reverse. 
Here, again, makers are not altogether to be blamed 
because clients are more likely to be attracted by a tender 
for a plant with a 75 brake horse-power motor than & 
similar one where 100 brake horse-power is called for. 
As a matter of fact, the running costs will be less with the 
latter. The large motor will remain cool and be equal to 
all emergencies, whilst the smaller one would run hot when 
overloaded and be often shut down from the same cause. 
It will be understood that although the motor has 
sufficient margin to cope with the exceptional circum- 
stances that are sure to arise, yet the power consumed will 
be proportionate to the average of the load conveyed. 
There is, of course, a limit to the power which may be 
employed, namely, the maximum pull the belt will allow 
the driving pulley to exert without injury to the fabric. 
Belts built of cotton duck weighing 30 oz. to the square 
yard may be stressed to 30 Ib. per inch ply with safety. 
This side of the problem is also taken care of by the 
formula given. 


Wacon DuMPERs. 


Loading coal direct from railway wagons to steamers 
by staithes worked hydraulically for a long time held 
favour in this country, and many engineers of the old school 
still look with a jealous eye on any rival scheme, but it is 
now generally admitted that electrical appliances are more 
economical units. ‘ 
Comparisons.—If it is assumed that 19 cubic feet of 
water under a pressure of 750 1b. to the square inch is 
equal to 1 brake horse-power-hour, then it may be con- 
cluded for the sake of comparison that, taking a basis of 
hoist ng coal 25ft. before it can be tipped, the hydraulic 
hoist will dump 4} tons, the electric hoist 5} tons, and 
the belt conveyor 7} tons per brake horse-power. 

It may be stated here that a belt conveyor could be 
installed for half the cost of a dumper, and the former 
unit would have the advantage of being easily constructed 
to run along the wharf and load into all hatches without 
the necessity of moving the steamer. This increases the 
mooring capacity of a wharf nearly 50 per cent., and as 
each foot of wall represents so much capital invested, the 
consideration is a very important one. 

Wagon dumpers can, of course, be made capable of 
propelling themselves along the wharf, but the cost is then 
prohibitive compared with the belt system. This state- 
ment implies no inherent objection to wagon dumpers, 
for the author has installed one of the largest machines 
of the latter type. But the fact that the North-Eastern 








Makers should be willing to guarantee the life of a 48in. 


to the conveyor; but iron ore or rock varying in size 
from dust to 18in. cubes is a more difficult matter, unless 





Railway Company scrapped a double hydraulic hoist at 
the Victoria Docks, Hull, and replaced it by two belt 
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conveyors, leaves no doubt which type of loader it found 
most economical. 

Comparisons between home and foreign coal shipping 
records are difficult. In this country the small end-tipping 
type of wagon is used almost exclusively, whilst large 
side-tipping and bottom-dumping wagons find more 
favour abroad. Two electrical staithes in Glasgow are 
reported to have tipped 70,604 wagons containing 556,419 
tons of coal in twelve months. This gives an average of 
7.88 tons for British wagons. 

Two electric dumpers on the American Atlantic sea- 
board claimed the world’s record in loading coal by dump- 
ing 930 wagons containing 45,500 tons at an ave rate 
of 1} min. per wagon. res give an average of 
nearly 49 tons of coal per wagon. e rate of loading 
implied, namely, 1677 tons per hour for each machine, 
cannot be beaten by any dumper existing in this country. 
Other sensational figures have been published from time 
to time, but twenty-four years’ experience installing big 
plant has made the author suspicious of freak conditions 
assisting these wonderful performances. In an engineering 
court of inquiry, the number of tons loaded in a year, 
divided by the number of hours’ work for which the 
operators have been paid, would be considered better 
evidence than stray paragraphs from the technical Press. 
The best loading figure for the United Kingdom of which 
the author is aware is 4000 tons in 124 hours by a hydraulic 
tip in a South Welsh port. 

The author found the larger wagons running on a metre 
gauge over the South African Railways to have a capacity 
equal to 35 tons of coal and a gross weight of 80 short tons. 
Here lies the secret of the different methods of tipping the 
contents, for while it is easy to tip the small British wagon 
up endwise without damage, the greater weight of foreign 
wagons, if thrown on one pair of wheels, would strain the 
horns and axles, and perhaps displace the springs. With 
the larger type of wagon mounted on two sets of bogies, 
end tipping is, of tourse, out of the question. Our American 
friends might remember that when laughing at our ‘‘ match 
boxes on wheels.”’ 


GraB TRANSPORTERS. 


The erection in 1901 of the first electrically driven 
travelling bridge transporter designed for grabbing mineral 
from the holds of ocean steamers marks the greatest im- 
provement to date in the methods of unloading that class 
of material in bulk. 

Whether further improvement will advance along the 
same lines as, for instance, the possibility of running a 
number of grabs in procession round an elliptical track, 
or whether it will come from a different direction alto- 
gether remains to be seen. Suffice it to say that the 
unloading of cargo in bulk will never equal the loading 
speed unless boats are built with a system of belt con- 
veyors as part of their internal economy. The experiment 
has been tr’ed, but it was in advance of its time and fore- 
doomed to failure by the people who had its success most 
at heart. 

Assuming that the loss of cargo space outweighs the 
advantage of rapid discharge by belt conveyor, then the 
transporter grab system will grow in capacity, size and 
utility. 

Types.—At present there is competition between two 
types, namely, the rope haulage system, where the grab 
is operated by ropes driven from a fixed hoist, and the 
rival system, where the driver and hoisting machinery 
travels with the grab. The latter will probably triumph 
in spite of the higher cost, because the driver has at all 
times a complete view of the operations, and it is possible 
to arrange for more than one grab on the transporter. 

The finest examples of the latter type, using single 
grabs, are—as far as the author’s own experience goes— 
the four transporters built to the order of the British 
Admiralty. These machines weigh about 300 tons each, 
they are nearly 400ft. long, and travel along double sets 
of rails whose gauge is 220ft. They can grab coal from 
colliers and deliver it direct to the battleship or unload 
it into a storage yard of 100,000 tons capacity. These 
transporters are probably unique in the fact that they 
negotiate a curved track and work along a wall built at 
an angle with the apex about midway of its length. The 
rate of unloading is 100 tons of coal per hour for each 
machine. 








Mercantile Shipbuilding in 1920. 


Irs summary of the mercantile shipbuilding of the 
world for the year 1920 has just been published by Lloyd’s 
Register of Shipping. As is customary, the summary does 
not include warships, and it takes into account only mer- 
chant vessels of 100 tons gross and upwards, that were 
launched in 1920, whether they were completed during 
the year, or are still under construction. Sailing vessels 
which are fitted with auxiliary power are included with 
steamers or motor vessels, according to type of engine 
with which they are fitted. Complete totals for Germany 
not being available, no figures are shown for that country. 
We give below a résumé of the principal features of the 
summary : 


Unrrep Kinepom. 


Particulars of Total Output.—During the year 1920 there 
were launched in the United Kingdom 618 merchant 
vessels of a total of 2,055,624 tons, viz., 556 steamers of a 
total of 1,953,014 tons, 25 motor vessels of a total of 
86,940 tons, and 37 sailing vessels and barges of a total of 
15,670 tons. All these vessels were built of steel, with the 
exception of 3 wood vessels of a total of 660 tons and 7 
vessels of reinforced concrete of a total of 3794 tons. Only 
one sailing vessel was launched during the year, viz., a 
yacht of 123 tons. The output for 1920 is the highest 
ever reached. It exceeds last year’s total by 435,182 tons 

over 26 per cent.—being 142,371 tons higher than the 
previous record figures of 1913. 

Nationality of Vessels Launched.—Of the tonnage 
launched during the year, 1,209,221 tons were for registra- 
tion in the United Kingdom, and 846,403 tons, or over 41 
per cent. of the total, were for owners residing abroad. 
This percentage is considerably higher than the pre-war 





figures which, for the five years, 1909-1913, reached an 
average of 22} per cent. The total tennage launched in 
1913, although lower than that of 1920, included some 
309,000 tons more for United Kingdom owners than the 
present figures. Of the tonnage launched in 1920, 286,644 
tons were for Norwegian owners, 201,662 tons for French 
owners, and 131,589 tons for Italian owners. 

Size and Type of Vessels.—The returns for 1920 show 
that 168 vessels of between 5000 and 10,000 tons each 
and 15 vessels of 10,000 tons and upwards were launched ; 
the following are of over 13,000 tons each :—Empress of 
Canada, 22,000 tons; Scythia, 21,500; Giulio Cesare, 
21,000; Samaria, 18,500; Pittsburgh, 16,600; Mont- 
calm, 16,250; Montrose, 16,250; Tyrrhenia, 16,000; 
Oroya, 14,000; and Ballarat, 13,300 tons. 

Of the vessels being built on the Isherwood system of 
longitudinal framing, 12 were launched. They had a com. 
bined gross tonnage of about 73,000 tons. Including 6 of 
these vessels, with an aggregate tonnage of about 39,000 
tons, there were launched during 1920, 11 vessels of a total 
of about 65,400 tons for the carriage of oil in bulk ; one of 
them being a barge of 2606 tons. The returns also include 
40 trawlers, and a large number of vessels designed for 
channel, coasting, and other special services. 

The average tonnage of steamers and motor vessels 
launched in the United Kingdom during 1920 was 3508 
tons; but, if those of less than 500 tons be excluded, the 
average would reach 4387 tons, compared with 4006 in 
1919, 4593 in 1918, 4933 in 1917, 4080 in 1916, and 3791 
in 1915. 

Vessels Fitted with Turbines or with Internal Combustion 
Engines.—The great development which has taken place 
in the use of steam turbines is well shown by the fact that 
during 1920 there were launched 79 vessels with a total 
tonnage of 638,557 tons, which will be fitted with steam 
turbines and practically all of them with geared turbines. 
These figures include 2 vessels which will have a com- 
bination of turbines and reciprocating engines. It is 
interesting to note that all the vessels of 14,000 tons and 
above, launched during the year, are to be fitted with 
turbines. During the year, 25 motor vessels of a combined 
total of 86,940 tons were launched, and 11 of them are of 
5000 tons and upwards, the 3 largest being of about 9500 
tons each. 

Output of Leading Ports.—The Glasgow district occupied 
first place amongst the shipbuilding centres of the country, 
showing an output of 457,032 tons. Then followed New- 
castle, 365,775 tons ; Sunderland, 314,454 tons ; Greenock, 
223,434 tons ; Middlesbrough, 195,452 tons; and Belfast, 
117,656 tons. The largest increase as compared with 1919 
took place on the Clyde, the figures for which were 154,719 
tons higher than those of the previous year. The increase 
for Newcastle was 125,939 tons, for Middlesbrough 75,509 
tons, and for Sunderland 40,171 tons; but in the Belfast 
district there was an actual decrease of 82,964 tons. Of 
course, the extent to which yards were engaged in the 
re-conditioning of vessels materially affected the output of 
new tonnage for the whole country, and especially in 
particular districts. 

Progress of Shipbuilding during the Year.—As regards the 
movement of the shipbuilding industry during the course 
of 1920, Lloyd’s Register Quarterly Returns showed that 
at the opening of the year 2,994,249 tons were actually 
under construction in the United Kingdom. The March 
returns showed an increase of about 400,000 tons, the June 
returns of 184,000 tons, and the September returns of 
153,000 tons, the amount of tonnage being built at the 
end of September, 1920, having reached 3,731,098 tons, 
the highest figures known to the shipbuilding industry of 
this country. The figures for the end of the year— 
3,708,916 tons—-were only 22,000 tons less. 

As was suggested in cornection with the December 
Quarterly Shipbuilding Ret rns, it is quite possible that 
the small decrease of work in hand then reported may prove 
to be the beginning of a serious decline in the shipbuilding 
industry. Of course, the real activity of the industry cannot 
be measured exclusively by the tonnage actually under 
construction. So long as a vessel remains incomplete in a 
builder’s yard she helps to swell the figures of tonnage under 
construction ; and a large tonnage may be on hand with 
few or no orders coming in for new vessels to fill the berths 
as they become vacant. So far as these and similar con- 
siderations operate at the present time, there is no question 
that the shipbuilding outlook for the near future is far 
from being so favourable as the present high figures would 
at first sight appear to indicate. 


OrneR COUNTRIES. 


Particulars of Total Output.—Outside the United King- 
dom, there were launched during the year, 1141 merchant 
vessels of a combined total of 3,806,042 tons—-907 steamers 
of 3,599,993 tons, 75 motor vessels of 103,037 tons, and 
159 sailing vessels and barges of 103,012 tons. The figures 
show a decrease of 1,718,065 tons as compared with those 
for 1919, and of 293,282 tons as compared with 1918, but 
were 2,405,313 tons higher than those for 1913, the pre-war 
record year. Taking the output of 1913 at 100, the figures 
for the last three years are as follows :—1918, 292.6; 
1919, 394.4; and 1926, 271.7. 

Size and Type of Vessels.—The returns for the year 
include 236 vessels of between 4000 and 6000 tons each ; 
163 of between 6000 and 8000 tons; 25 of between 8000 
and 10,000 tons; and 17 of over 10,000 tons eaoh, 7 of 
the latter being steamers of about 13,500 tons each 
launched in the United States, and 1, viz., the Caracciolo, 
of about 31,000 tons displacement and 25,000 tons gross, 
launched in Italy during the yoar, which vessel, originally 
intended as a warship, is now being converted into a 
merchant vessel. The figures for the year also include 
220 vessels of a total tonnage of 1,205,158 tons to be fitted 
with turbines, the great majority of which will have geared 
turbines. The output for the year also comprises 170 
steamers of about 1,125,000 tons built on the Isherwood 
system of longitudinal framing. Including 73 of such 
vessels of a combined total of about 510,000 tons, there 
were launched during the year 89 vessels totalling about 
575,000 tons for the carriage of oil in bulk. Practically 
the whole of the tankers and vessels built on the Isherwood 
system were launched in the United States. 

During 1920 there were launched 75 vessels of 103,037 
tons to be fitted with internal combustion engines. Nine 
of them were of over 5000 tons each, 3 in Denmark, 2 in 
Holland, 2 in the United States, and 1 each in Italy and 
Sweden ; the largest launched abroad during the year being 








the William Penn, of 8168 tons, which was built in the 
United States. The total figures given include many saili 
vessels fitted with auxiliary power. tonnage of 
vessels included in this year’s total was 133,827 tons, which 
is only 3} per cent. of the total tonnage launched abroad 
during 1920. As compared with the 1919 figures, there 
was a decrease of about 587,000 tons; and of over 
1,000,000 tons as compared with 1918, when the to 

of wood vessels launched amounted to 28 per cent. of the 
total output. The total res include a lerge proportion 
of barges and other craft which cannot be described as 
real sailing vessels. A from such craft, there were 
launched abroad 121 sailing vessels of 66,896 tons, 15 of 
which are between 1000 and 2000 tons, and 5 of over 
2000 tons; the largest being 2 six-masted schooners of 
2526 tons each, built at Portland, Oregon. 

During 1920, there were launched 13 vessels of 23,067 
tons built of reinforced concrete, 5 of which were built 
in the United States, and include | steamer of about 6000 
tons and 2 of about 5000 tons each. The countries in which 
the largest output took place during the year under review 
were the United States, Japan, Holland, and Canada. The 
totals for those countries amounted to 3,275,595 tons, and 
accounted for over 86 per cent. of the total output abroad. 

United States : Particulars of Total Output.—-The output 
for the year 1920, namely, 2,476,253 tons, was 1,599,132 
tons lower than that of 1919, and the decrease accounts 
for over 92 per cent. of the total reduction in the tonnage 
launched abroad during 1920. The decrease was general 
all over the country, but was not so great on the Atlantic 
2%o0ast, where it amounted tol7 .3 per cent. as compared with 
the 1919 figures, whereas the corresponding figures for tho 
Gulf ports are 31.6 per cent. ; for the Pacific coast nearly 
60 per cent. ; and for the Great Lakes over 74 per cent. 
Notwithstanding this great reduction of output, the figures 
for 1920 were still nine times larger than those of 1913, 
and nearly five and a-quarter times larger than those of 
1907, the pre-war record year. Moreover, the output 
in the United States during 1920 represented over 42 per 
cent. of the world’s combined output, and 65 per cent. 
of the total output abroad. The figures for tonnage 
launched on the Great Lakes—127,528 tons—include four 
large steamers with a total of 33,222 tons, intended for 
service on those lakes. 

Size and Type of Vessels._-The total figures for the 
United States comprise over 1,500,000 tons of vessels to be 
fitted with steam turbines, and about 29,000 tons of vessels 
to be fitted with internal combustion engines, including 
one vessel of 8168 tons, the largest vessel fitted with Diesel 
engines launched abroad during the year. Eighty-eight 
steamers for the carriage of oil in bulk, with a combined 
tonnage of about 567,000 tons, were launched. Seventy- 
three of them, with a combined tonnage of about 510,000 
tons, were built on the Isherwood system of longitudinal 
framing, and in addition, 85 other vessels of about 558,000 
tons were also built on that system. 

The total figures comprise 119 steamers, each of between 
5000 and 6000 tons; 152 of between 6000 and 10,000 tons 
and 15 vessels of 10,000 tons and upwards. The vessels 
include 7 turbine steamers of about 13,500 tons each, 5 of 
them built by the New York Shipbuilding Corporation, 
and 2 by the Newport News 8.B. and D.D. Company. 
They were the largest vessels launched abroad during 
1920, with the exception of the Caracciolo previously men- 
tioned. The largest wood vessels were 2 steamers and | 
motor vessel, each of about 3500 tons, and built at Orange, 
Texas. The returns of the year include 5 vessels of 19,000 
tons built of reinforced concrete, two of them of about 
5000 tons each, and | of about 6000 tons. 

Japan.—The output for Japan—456,642 tons—was 
155,241 tons less than in 1919, and 33,282 tons less than 
in 1918. It formed, however, 344 per cent. of the total 
tonnage launched abroad, excluding the United States. 
The striking advance of the shipbuilding industry in Japan 
is well shown by the fact that.the tonnage launched during 
1920, notwithstanding the decrease as compared with 
1919, nearly equalled the whole output of Japan during 
the ten pre-war years, 1904-1913. The 1920 totals only 
refer to steel steamers; they comprise 30 vessels of 
between 5000 and 6000 tons each, and 21 of between 6000 
and 10,000 tons each ; the largest being a tanker of about 
8000 tons, and 2. other steamers of 9695 tons each. 

British Dominions.—The total tonnage launched in all 
the British Dominions during 1920, namely, 203,644 tons, 
was about 155,000 tons less than in 1919. The tonnage 
launched in Canada—159,551 tons—was about 112,000 
tons less than in 1919. It included 13 steel steamers of 
29,087 tons launched on the Great Lakes. On the coast 
and on the St. Lawrence were launched 17 steel steamers 
of between 5000 and 6000 tons. The tonnage launched 
in the other British Dominions was 44,093 tons ; over half 
of it represented the output of the Hong-Kong district, 
where 2 vessels of about 5100 tons each were launched. 

Holland.—The total tonnage launched during 1920— 
183,149 tons—was 46,000 tons higher than the 1919 
figures, and is a record. As usual, the figures for the coun- 
try do not include vessels exclusively intended for river 
navigation. The total figures comprised 7, vessels to be 
fitted with internal combustion engines, including 2 of 
5370 and 5155 tons respectively, and also 3 vessels with a 
total tonnage of 19,000 tons to be fitted with steam tur- 
bines. Seven vessels of between 5000 and 7500 tons each 
and 2 of about 8100 tons each, were launched. 

Scandinavian Countries.—The total tonnage launched in 
Denmark, Norway and Sweden amounted to 163,347 tons, 
which is 17,032 tons higher than the output for 1919. The 
increase in Denmark amounted to 22,903 tons, and in 
Sweden to 12,852 tons; whereas there was a decrease of 
18,723 tons in Norway. The total figures included 4 
vessels of between 5000 and 5600 tons each launched in 
Sweden, and 3 motor vessels in Denmark of between 5900 
and 7150 tons. The tonnage of steel vessels fitted with 
internal combustion engines launched in Denmark— 
24,352 tons—was the largest for any country outside the 
United Kingdom. 

Italy.—The total figures for Italy—133,190 tons—were 
50,477 tons higher than those for 1919. They include the 
output of Trieste, amounting to 29,191 tons. The totais 
comprise 9 steamers of between 5000 and 5800 tons, | of 
6500 tons, and the Caracciolo, of about 25,000 tons gross, 
launched as a warship and now being converted into « 
merchant vessel. Including the latter vessel, 8 vessels, 
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with a total tonnage of 63,208, which will be fitted with 
steam turbines, were launched. 

France.—The output for the year—93,449 tons— 
exceeded the totals for 1919 by 60,786 tons, and although 
still below the pre-war figures, reflects the great iraprove- 
ment in the shipbuilding industry which has taken place 
in this country. The total include 6 steamers of 
between 5000 and 6700 tons, and 1 of about 9500 tons. 

Spain.—During the year 45,950 tons were launched, 
which total was 6659 tons less than that for 1919. The 
figures include 5 steamers of between 5000 and 6000 tons, 
and the Alphonso XIII., a turbine steamer of 10,137 tons. 

Progress of Shipbuilding Abroad during the Year.—A 
steady decrease took place during the whole of 1920 in the 
work in hand in countries abroad. At the beginning of 
the year the tonnage under construction amounted to 
4,867,114 tons, and at the end of December the tota' was 
3,470,862, a decrease of 1,396,252 tons. It should, however, 
be stated that the whole of this reduction is due to the 
enormous decrease in the shipbuilding industry in the 
United States. At the end of ber, 1919, there were 
2,966,515 tons being built in that country, whereas the 
figures for December, 1920, were 1,310,312—1,656,203 tons 
less. Excluding the United States, Lloyd’s Register 
Quarterly Returns showed that on the whole there was a 
steady increase throughout the year in countries abroad, 
the total tonnage being built at the end of 1920 being 
260,000 tons more than the work in hand at the end of 
1919. The increase in France amounted to about 181,000 
tons, and in Holland to sbout 123,000 tons. On the other 
hand, a considerable decrease took place in Japan and in 
Canada, amounting to about 61,000 and 52,000 tons 
respectively. The countries abroad having the largest 
amount of tonnage under construction at the end of 1920 
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were :—United State of America, 1,310,000 tons ; Holland, 
451,000 tons; France, 398,000 tons; Italy, 364,000 tons ; 
and Japan, 249,000 tons. 

Summary of World's Output.—The total output of the 
world during 1920 was 5,861,666 tons, which is a decrease 
of 1,282,883 tons as compared with 1919, but exceeds by 
more than 2} million tons the output for 1913, which was 
the pre-war record year. In the United Kingdom there 
were launched 35 per cent. of the world’s output for 1920 
as compared with 22} per cent. for 1919, and 58 per cent. 
for 1913. A striking fact shown by this summary is that 
dvring the year under review there were launched about 
1,825,000 tons of vessels which will be fitted with steam 
turbines. These figures represent no less than one-third 
of the total world’s output of steel steam tonnage. 

The larger of the two diagrams reproduced herewith 
indicates quite clearly the enormous increase in the tonnage 
launched during 1918-1920 as compared with recent years. 
It may be stated that during those three years the total 
addition to the world’s merchant navies by new construc- 
tion amounted to practically 18} million tons. 

Vessels Classed by Lloyd’s Register—Of the merchant 
vessels launched during 1920, 960 of a combined total of 
3,697,141 tons—489 vessels of a total of 1,697,543 tons in 
the United Kingdom, and 471 of a total of 1,999.598 tons 
abroad—are intended for classification in Lloyd’s Register 
Book. These figures include over 82} per cent. of the 
United Kingdom’s output, and if only the tonnage of the 
steel steamers and motor vessels of 1000 tons and upwards 
launched in the world is taken into account, nearly 65 per 
cent. of such tonnage has been built under the Society’s 
inspection. The total figures are, with the exception of 
1919, the highest ever reached in any one year during the 
history of the Society ; they exceed by 1,624,726 tons the 
pre-war record total attained in 1913. 

From the smaller diagram it may be noted that during 
the last fifteen years no less than 28,340,000 tons of new 
vessels which were built under the supervision of Lloyd’s 
Register, have been launched. 





Rapium in very satisfactory quantities has been dis- 
covered in Madagascar, according to French Press reports. 
It is hoped that as much as 1 gramme may be extracted 
from 10 tons of ore. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspcndent.) 


Colliers Share in Profits. 


Iron trade circles, no less than coalmasters, 
are this week anxiously wondering what the Miners’ 
Federation assembled at their National Labour Conference 
will do with the important Government scheme for giving 
the colliers a share in profits. I do not suppose that the 
profit-sharing scheme is going to be easily adopted. Yet 
I hope nobody will underrate the advantages which might 
be expected from an agreement upon this basis. It would 
secure a period of peace in the coal industry which might 
possibly be a long one. It would make ca’ canny un- 
popular, and a strike possibly a thing to be long meditated 
over before being sanctioned. It would, as it appeals to 
me, also prolong indefinitely the useful working principle 
now established that wages and output must bear some 
relation to one another. There should, however, un- 
questionably, be added to the project direct precautions 
against the undue exploitation of consumers. It is 
extremely desirable that that should be accomplished, 
though, for the moment, it is difficult to suggest what 
form they should take. As drawn at present, however, 
the Government scheme would seem to offer to owners 
and operatives alike a direct and powerful inducement 
to squeeze from the consumer the last possible farthing. 
Whatever is done, I hope the Government will exhibit no 
undue haste to get its coal trade profit-sharing pro- 
posals—made, let it be always remembered, first in the 
interests of labour—carried through. It would be far 
better for the country to have a real agreeMent carefully 
worked out, though it should take six months, than an 
arrangement hastily patched up under pressure from a 
Government Department, anxious to do away with the 
whole system of coal control at the earliest possible 
moment. Of course, if control goes on, the Government 
will have also to go on financing the industry—auntil 
August, at any rate—to the extent of ensuring the coal- 
owners their guaranteed profit. Nevertheless, having 
brought the industry into its present condition of in- 
solvency, the least the State can do is to continue to bear 
the obligations it has incurred, while coalowners and men 
work out a tolerable modus vivendi for the future. In 
summing up the situation, it may well be pointed out here 
that everything depends upon whether the coal industry 
is to be treated in the future as one indivisible whole, 
which, of course, is what has happened to it under the 
system of State control, or whether the several coalfields 
are to revert to a position of economic independence. 
Either system would be consistent with the main prin- 
ciple of the profit-sharing proposals now under discussion. 
The iron and coal interests of the kingdom will this week 
follow the proceedings of the Miners’ Federation with 
intense interest. Meanwhile, an important warning note 
is sounded from the colliery districts. There is growing 
depression and unemployment. 


Unemployment. 


The unemployment figures for Birmingham show 
a total of 50,000 persons out of work. At Coventry the 
total on short time and wholly unemployed together is 
16,000. In Birmingham, in response to the appeal to 
workers to agree to voluntary levies for the relief of the 
unemployed, this system of mitigating the present trouble 
is being steadily extended to additional works and 
factories. But there is still need for a larger response if 
the unemployment fund is to be assured of the necessary 
support; £120,000 has been provided by Government 
grant and local loan for the making of arterial roads. 
But the greater portion of that amount has now been spent, 
and at the rate of employment now being found in this 
particular direction—2000 men on alternate weeks— 
the fund will be exhausted in less than seven weeks. It 
is stated that no more money will be forthcoming from 
the Ministry of Transport, but supplementary help up to 
a further £100,000 is likely shortly to be afforded by the 
municipal authorities. One of the most satisfactory 
features of the crisis is that with the consent of the opera- 
tives a great many of the Birmingham factories, instead of 
indulging in wholesale discharges, are running on the short- 
time alternative. In the Black Country iron trade, doleful 
reports are forthcoming as to unemployment. Some of 
the ironworks have not made a start since Christmas, and 
others are working only two or three days a week. The 
situation has been met by some firms making loans 
amounting to as much as £1 10s. weekly to their work- 
people to help them over the crisis. This is not only due 
to sympathetic considerations, but to the desire to have 
the staffs in readiness for the revival, whenever it may 
arrive. The chain-cable and anchor trade, of which the 
Cradley district in East Worcestershire is the centre, 
has slumped badly owing to large accumulations of stock 
held by the Government, and numbers of firms have 
closed their factories. The outlook in this branch is 
discouraging in the extreme. Acting in concert, and in 
full accord with the now united policy of the National 
Federation of Manufacturers, all the leading nut and bolt 
works in South Staffordshire, situated mainly at Darlaston 
and Wednesbury, have served the operatives with notices 
terminating work in a fortnight from date of notices, 
with the option of re-employment at the termination of 
same if the men care to apply again for work upon new 
reduced terms. Blast-furnacemen’s wages are also coming 
down. The first firm of magnitude to take action in this 
connection is Alfred Hickman, Limited, of the Springvale 
Furnaces, Bilston, which has given the men a week's 


It is not yet known how the firm's steel works per se will 
benefit by this decision. Mr. A. E. Beck, one of the 
directors of the Metallic Seamless Tube Company, Limited, 
of Birmingham, the products of which are mainly solid 
drawn steel tubes and metallic conduits, has just given 
an interview on the unemployment situation, in the 
course of which he stated that prior to the war an analysis 
of the works’ costs resulted in 40 per cent. standing 





expenses, comprising coal, power, electricity, oil, rates, 


notice. Nearly 1000 men are included in the step taken. |- 
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taxes and staff. To-day, an analysis of the works costs 
show that 49 is the percentage of standing costs and 
51 live wages. If, instead of paying wages in money, the 
company had been paying the wages of the men in tubes, 
it would have required before the war 396ft. of a certain size 
tube per man to pay his weekly wages, but to-day 316ft. 
be the equivalent payment. The reason of this 
does not @ upon the surface. It is that hours of 
production have m curtailed from fifty-three prior 
to the war to a nominal forty-seven now and which only 
worked out at forty-five hours in actual production. 


The National Drop in “ Crown" Bar Iron. 


Though there are no very encouraging signs that 
the severe trade slump is drawing near the turning point, 
the conditions which must precede a general recovery are 
happily in process of development. Deflation goes on 
steadily, and in many instances rapidly. Subsidence of 
artificial values is now general. There is less disposition 
than lately to dispute the necessity or the ee 
of the movement. No better proof of this could be afforded 
than the national reduction in Crown bar iron this week 
of 40s. to 50s. per ton. The reduction fully bears out the 
prognostication in this letter a week ago, where I said 
that the executive of the All-England Wrought Iron 
Manufacturers’ Association was again conferring in ex- 
pectation of the declaration of such a fall. In this district 
Crown bars are reduced from £28 10s. to £26 10s. per ton. 
On December 9th last in Birmingham there was also a 
reduction of 40s., the previous basis having been £30 10s., 
and then, as now, the step was common to all the other 
ironmaking districts of the kingdom. It is hoped 
that this week's reduction may have the effect of diverting 
to mills at home some of the orders that are going abroad, 
and of bringing on to the market buyers who are waiting 
developments. On the other hand, however, there are other 
makers who argue that the drop is insufficient to relieve 
the situation or to enable them to compete with Belgian 
rivals. The latter are delivering in the district bars for 
the nut and bolt trade industries at little more than half 
the price quoted above. Moreover, the Darlaston and 
Wednesbury nut and bolt works are operating only about 
half-time. For the present national action by the iron- 
masters is maintained. There is, however, an increasing 
desire for independence, many of the owners of well- 
equipped works believing that they could manage the 
situation much more satisfactorily to themselves if they 
were free of the Association. Indeed, the temptation to 
make concessions is putting a severe strain upon all trade 
associations at the present time, sellers claiming more 
liberty in the negotiation of business with customers, not 
only as regards prices, but as to sale conditions. A 
number of iron-making firms has already adopted the 
fluctuating clause in contracts allowing buyers the benefit 
of a rise or fall in the markets. But some of the best- 
equipped concerns resent the new current price-fixing 
arrangements, which, it is stated, have to allow for the 
limitations of old-fashioned concerns producing expen- 
sively. The stagnation in the Midland and Staffordshire 
iron trade becomes more complete. Very few of the works 
in the Black Country are in active operation and hardly 
any new business has been placed. No orders worth 
mentioning have accrued from the quarterly meeting 
two weeks ago. The slump is indeed so complete that a 
comparatively early revival is believed to be inevitable. 
Such small business as is passing is purely for immediate 
requirements, mainly to renew warehouse stocks, which 
must be kept reasonably complete, at whatever price 
may be prevailing. Unless the mood of the market 
changes, the decline will have to grow more pronounced 
before consumers lay aside the policy of hand-to-mouth 
buying. Many of them have unfortunately a valuable 
ally in Belgium in their fight against the high prices pre- 
vailing at home. Competition for British orders among 
shippers on the Continent results in drastic under- 
cutting. Various expedients are being resorted to by 
our rivals for redressing or modifying the inequalities of 
the exchange. Some German exporters, for instance, are 
adopting a sliding scale of discounts, rising and falling 
with the rate of exchange, and so stabilising prices. 
Makers of finished iron continue to contend that there 
must be a more drastic cut in pigs before prices of manu- 
factured iron can be brought within reach of the ideas of 
customers. 


New Conditions in Pig Iron. 


The decision of the Cleveland smelters to insert 
a fluctuating clause in all new contracts, giving customers 
the benefit of a rise or fall in market quotations, is re- 
garded here as very important. It is so acceptable to 
consumers that the example is distinctly likely to be 
followed by Midland and Staffordshire smelters also. 
Prices here are further weakening under the obstinate 
refusal of customers to buy. South Staffordshire brands 
can be bought at 5s. less than the prices quoted at the 
quarterly meeting. There is no general revision of Mid- 
land district makes, but a good order would not be allowed 
to pass if a liberal concession would have secured it. 
It is understood that, lacking sales, a large number of 
makers are preparing to damp down or blow out their 
furnaces, some of the most important Staffordshire houses 
having put their men on day-to-day notice with that view. 
It is reported in Birmingham that big engineering con- 
cerns in some parts of the country are putting on the 
market stocks of raw material bought against orders which 
have gone off or been suspended. Engineers and iron- 
founders are still supplementing their purchases of British 
pig iron with supplies from Belgium and France. Belgian 
foundry iron of guaranteed mixtures is offered in London 
at an average of £8 per ton. 
Encouraging Galvanised Iron Statistics. 

Galvanised corrugated sheete still find an in- 
different market, the home demand being poor and 
export negligible, in spite of the large reduction in values 
during the last six months. The present basis is about 
£28 to £30 f.o.b. Liverpool, in bundles. Agreeable surprise 
has been caused by the complete statistics just issued of - 


the Galvanisers’ Association for last year. It is stated 
that the total shipments of galvanised sheets abroad 








were nearly 411,000 tons. a figure which is surprisingly 
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good when the reports of depression in the industry which 
were universal last year are taken into account. It is true 
that the business is still a long way behind the figure 
reached Ae the year before ~~ war—762,000—but all the 
same, aggregate cannot but be regarded, as things 
go, as distinctly good. Our best overseas customers 
continue to be the East Indies, which last year took 
72 500 tons of galvanised sheets, Australia nearly 60,000 
tons, the Argentine 50,000 tons, South Africa 34,500 tons, 
Japan 29,500 tons, and New Zealand 23,000 tons. 
Deductions in Midland Steel Prices. 

The Steel Strip Association has met and. taken 
a further £3 15s. off its price, making the basis £23. 
Bright steel flat wires have been reduced 2s. 6d to 7s. 6d. 
per cewt., according to size. The great cut in Scotch rolled 
steel prices just made, varying from £1 to £3 10s. per ton, 
is one of the sensations of the market at date, and another 
is the cut in steel billets on the North-East Coast of £4 
per ton. Clearly, the “ big cyt” policy in steel prices 
which I spoke about last week as being likely to be adopted 
in preference to a cheese-paring principle of reductions, 
has “ won through,” and that we shall see further ample 
reductions by and by, now that the ball has once been 
determinedly set rolling, no one here doubts. Belgian 
competition in steel continues keen at very low prices, 
but there are complaints of irregularity of material, and 
there is an increasing disposition to impose quality tests 
upon the very low-priced stuff offered. It is believed that 
Belgium must be filled up pretty well to capacity. A 
large proportion of the steel bars and strip on the British 
market is rolled from cheap continental billets, and the 
mills rolling them are better employed than the iron bar 
mills. Steel scrap is unsaleable at date, and it is said that 
very heavy losses have been incurred at large steel 
works, where substantial purchases were made at fully 
£6 per ton above the present price. 


Brass and Copper Tubes Lower. 


Birmingham brass wire and rolled brass are }d. 
per lb. down on the week, the former being now Is. 14d. 
and rolled brass Is. 14d. per lb., town delivery, with 3d. 
per lb. extra for country delivery. Brass tubes are now 
selling at ls. 3d., and copper tubes Is. 5}d. per lb., both 
being }d. per Ib. cheaper on the week. 








LANCASHIRE, 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel and Metals. 


THE markets do not yet present any new feature 
of importance, and the matter which is occupying all 
minds is how to get prices down to a more reasonable 
level without causing disasters. It is obvious that a very 
big drop in the iron and steel markets is needed if British 
trade is to be safeguarded, but it is not so easy to see how 
this big drop is to be brought about. 


Metals. 


The copper market is very feeble, and there 
seems to be no improvement in the consumptive demand. 
Last week the price of standard touched a record low 
level for any previous since the autumn of 1915, and no 
revival seems to be in sight at present. A further sraall 
reduction has been made in manufactured copper and 
brass. The £10 difference between strong copper and flat 
bottoms seems excessive. Yellow metal braziers are now 
at £112 per ton; not so long ago they were above the 
priee of copper braziers. The American market seems to 
be fairly steady at the moment, but the burden of the large 
stocks remains, and it is very difficult now to shift this 
burden to the shoulders of the consumer. There is, how- 
ever, some improvement in the financial situation, and 
if this goes on we may Jook to the time when consumers 
of copper will hold a much larger proportion of the stock. 
The rise in the New York exchange has not yet gone far 
enough to enable British consumers to take advantage of 
the Jow dollar price of copper ; but, of course, it tends in 
that direction. As we have pointed out before, what is 
wanting here to increase the consumption of copper and 
the engineering metals generally is cheaper iron and steel, 
and this is slowly coming, although probably the prices 
wil] remain comparatively high all through this year. 
The whole industrial position of the country depends upon 
cheap iron and cheap fuel. Tin has been a very irregular 
and perplexing market, and here, again, the lowest price 
since 1916 has been touched. The price in London came 
down to £56 per ton below the theoretical price in the 
Straits Settlements, but there should be some reaction 
from this figure. With the Jower price of silver, and with 
much cheaper food in the district, it is difficult to see why 
the Government of the Federated Malay States should 
continue to hold up tin, and unless industry generally 
recovers quickly, the position of this Government in the 
tin market may soon become extremely awkward. There 
has been no particular feature in either lead or spelter. 
The former has kept remarkably steady for a whole month, 
but this does not yet inspire confidence, and the consumer 
still buys very sparingly. There seems to be a fair supply 
of metal on the spot. Spelter is much Jower in p rtion 
than lead, and it is difficult to see how it can fall very 
much farther, but there is no sign of a rise yet. 


Foundry Iron. 


There is, up to the present, only a very small trade 
going on in the foundry iron market, and no large forward 
contracts can be placed. Consumers are confident that 
a@ very much greater fall must soon occur, in spite of the 
fact that costs of production have not yet begun to come 
down, or of the fact that blast-furnaces.are being put out. 
It is, of course, an open secret that substantial merchant 
firms would now be prepared to “ bear” iron to a con- 
siderable extent; but there is no opportunity while 
buyers are unwilling to buy forward. ing that there 


that in some, at least, of the foundry post stocks must be 
getting low. It is said that the f ies are not without 
plenty of work, although probably the time has gone by 
when they could get work at any price they chose to ask. 
Consequently, they are no longer so indifferent to the price 
they have to pay for the iron. There is a belief here that 
Cleveland iron prices will again be modified for business in 
February, and it is fairly certain that the shortage of 
Cleveland iron will not again be so acute as it was last 
year; and this, of course, means that the Lancashire 
ironfounder will not again be entirely at the mercy of the 
Midland blast-furnaces. No one sees at present how the 
costs ofmaking iron are to be brought down, but in America 
they are making progress in the work of reducing labour 
charges, and perhaps the present movement in the way of 
closing down steel works and blowing out furnaces will 
enable something serious of this kind to be done here. 


Finished Material. 


The prices for steel sections are all in comparison, 
but the East Coast makers have made an official reduction 
of £3, and of £2 in steel plates. This is, of course, a mere 
beginning. Lancashire bar iron makers have reduced the 

rice of Crown bars to £24, and of iron hoops to £26 5s. 
ey put the price of soft steel hoops at £23 5s., but have 
not altered that of best steel hoops yet. This price is 
therefore nominally—and for the moment—£30 5s. per 
ton. 


Scrap. 

There is absolutely no business going on in the 
market for scrap, but dealers have not yet made any 
definite change in their prices. The best cast scrap is 
quoted from £11 to £11 5s., but this is a nominal price, 
and it is recognised that a modification must very soon be 
made. Wrought scrap is sup to be worth £6 per 
ton delivered at the works in cashire, but very little 
inquiry is made for it. Heavy steel melting scrap is not 
quoted, but it is supposed to be somewhere between £5 
and £5 10s. per ton. 


The Engineering Trades. 


There is no improvement to be reported in con- 
nection with the engineering trade in this district; in 
fact, the trend seems to be in the opposite direction, and 
there is a unanimous feeling amongst employers that any 
hope for better times ahead is out of the question unt’! 
there is a material reduction in the cost of production— 
meaning smaller wages bills. Apart from the textile 
machine makers, locomotive builders and the heavier 


‘| branches of the electrical power plant industry, all sec- 


tions of engineering production are gradually coming to 
the end of their orders, and cancellations are frequent, 
while the quantity of new business coming forward is 
negligible. It is no wonder, then, that the ranks of the 
unemployed are swelling visibly. In spite of this, I hear 
that the members of the A.E.U. have decided to press 
forward their claim for increased pay at the rate of 
6d. per hour—a claim that is totally unjustified on all 
grounds, and which is sure to be met by the employers by a 
counter demand for a reduction, or closing down will be 
inevitable in many cases. 


Barrow-In-Furness, Thursday. 
Hematites. 


The depression in the hematite pig iron trade of 
North Lancashire and Cumberland continues to be most 
marked. There is little or no business being offered, and an 
improvement cannot be looked for yet awhile. The 
acceptance of lower wages on the part of the Furness miners 
last week may well be the start of a like movement all 
round, but for the present there is no sign, and, indeed, 
miners in other parts of the district are not inclined to 
follow this lead. It is pretty evident that no improvement 
can set in until there is a lower level of values all round, 
for buyers, however big their requirements—and it is 
acknowledged big quantities of iron are wanted—are not 
at all inclined to do business. The high cost of production 
is the stumbling block. A further cut was made last week- 
end in prices, and still further reductions may be looked for. 
In the meantime activity at works is suspended in many 
cases. There ig nothing at all being done at either Barrow 
or Millom, and the total number of furnaces now in 
operation in the whole of the north-west of England is 
only eleven. 


Iron Ore. 


The Furness mines are standing idle, except for 
pumping operations, and some of the mines in Cumberland 
are on short time. Raisers do not want to run up stores of 
ore at the present big prices. A slight cut has been made in 
native ore values. The importations of foreign ores are 
steady, and at rates much below native sorts. 


Steel. 

The steel trades presents no new features. In 
Workington some of the mills are engaged, but orders are 
not coming in to take the place of those now being finished 
off. At Barrow, all the producing plant, mills and foun- 
dries are standing idle. The only branch where anything 
is being done is the Barrow hoop works. There the plant 
has recently been improved, and some good orders are 
held for hoops, strips, &c. A good supply of raw material 
is held, and it is not thought that these works will close 
down. Some steel sorts are easier in price on the week. 


Fuel. 
There is only a flat demand for steam coal. For 
coke there is a much less call, and values are down a trifle. 





SHEFFIELD. 
(From our own Correspondent.) 
North Lincolnshire Developments. 


It sometimes seems to.me that not nearly suffi- 





has been practically no large buying of foundry iron in 
this district for nearly three months, it is natural to assume 





cient notice is taken of the enormous dev ts pro- 
ceeding in the iron and steel centre of North Lincoln- 





grouped ther, Frodingham and Scunthorpe being 

Principal ones, and it appears more than likely that 
some day these small authorities will agree to merge 
themselves into one important town. Should develop- 
ments continue at their present rate, North Lincolnshire 
must become next in importance to the North-East Coast 
as an iron and steel district, and may almost overshadow 
Sheffield, which has always maintained a very close rela- 
tionship to North Lincolnshire, as also, of course, has 
South Wales. It is now some time since I visited two or 
three of the iron and steel making works at Frodingham 
and Scunthorpe, and in the meantime I know very much 
progress has made in the carrying out of extension 
schemes. For instance, I was shown just recently a 
clever little sketch of the Appleby Iron Company's new 
steel works as they will ap on completion, and was 
able to form an idea of their magnitude. There will be, 
I should say, at least a dozen open-hearth furnaces, and, 
as I mentioned in a letter a few weeks ago, Davy Brothers, 
of Sheffield, are constructing for the company a large 
plate mill, beside a hot metal mixer of 500-ton capacity 
to eliminate the need of running the iron into pigs before 
use in the steel furnaces. The Appleby concern and the 
Frodingham Iron and Steel Company, both controlled 
by the United Steel Companies, Limited, the headquarters 
of which are at Sheffield, are now under one manage- 
ment, and at the Frodingham works a new tilting furnace, 
commenced about the end of 1919, has recently been 
completed. Then the Redbourn Hill people, for whom 
Davy Brothers not long ago completed a 40in. by 9ft. 
cogging and slabbing mill, are making a big bid—-or were 
doing so up to the slump in trade—for developments of 
so extensive a character as to constitute their iron and 
steel works one of the largest in Europe, and the mines of 
the Frodingham Ironstone Mines, Limited, with their 
output of about 20,000 tons per week, are considered the 
biggest in the country under one management. 


Effect of Belgian Competition. 


There is Lysaghts, too—now, of course, controlled 
by Guest, Keens. The firm’s Normanby Park Works, a 
very extensive property, with a world-wide reputation 
for its production of galvanised steel sheets, has been very 
heavily hit by Belgian and French competition, based 
on the advantages of exchange rates. Since my previous 
letter, Mr. W. J. Brooke, the general manager at Normanby 
Park, has spoken out plainly on the question, declaring 
that this foreign undercutting has proceeded so far that 
there is no home trade at all at present. He went as far 
as to say that the British iron and steel industry was 
going through a partial, if not a total eclipse, and 1 may 
be permitted, perhaps, to express the sincere hope that 
the gloom will prove as transient as that caused in nature 
by a solar eclipse. The principal business at Normanby 
Park, said Mr. Brooke, is the manufacture of steel bars, 
which the Belgians are able to deliver at Lysaght’s New- 

rt works at a profit of ten guineas per ton. These 
~— are sold against sterling, and as every pound we pay 
the Belgians is worth about 60f. in their country, it means 
that ten guineas per ton translated into Belgian francs 
give the equivalent of about £22 actually received per 
ton. A similar statement was made a few months ago 
by Mr. Albert Peech—Steel, Peech and Tozer, Limited, 
of Rotherham—regarding the damage which French 
undercutting was doing in the matter of steel billets, 
though presumably some allowance must -be made for the 
extra cost of production even on the Continent. That it 
is a good d less proportionately than in this country 
seems plain, however, from the fact that whilst iron prices 
are being forced down here in an attempt to circumvent 
continental price-cutting in steel, the German finished 
iron makers are able to drop their quotations also, which 
they have recently been doing. It might be added that 
the equivalent of £22 per ton which the Belgians ulti- 
mately obtain for their steel bars is about 80s. per ton 
above the figure at which British makers sre now pre- 
pared to sell. That is the irony of it all. 

The Lie Direct. 

Mr. Brooke says that Lysaght’s works at Nor- 
manby Park are just now being kept going on a very 
greatly reduced output. From about 2000 to 2500 tons 
of steel bars are being produced weekly, on which output 
£8 per ton is being lost, which represents the firm's con- 
tribution towards the solution of the unemployed problem. 
Only a fortnight ago, Lysaghts had a quotation for 
Belgian pig iron at £6 6s. 5d. per ton delivered at the 
Normanby works, whereas it costs the firm £5 7s. 6d. per 
ton of pig iron for coke alone, leaving less than 20s. for 
everything else, including wages. ‘“‘I have heard it 
said,” he added, *‘ that we are discharging men at Nor- 
manby because we want to reduce wages. I say it’s a 
lie! We wish to give the best wages we possibly can, but 
we cannot give something for nothing.” It is a fact, 
however, that Lysaghts, like a good many other large 
steel firms, are just now giving a good deal simply to keep 
departments going and to save as many men as possible 
from unemployment. Numbers of firms are making 
strenuous efforts to get tenders accepted for contracts 
which cannot yield a penny piece in profit, and that is 
one of the points which labour should in mind when 
it is launching some of its foolish tirades = camer capital. 
Capital and labour are excellent in combination, but 
divided they must both fall. Before leaving the subject, 
I should like to draw attention to a remark by Mr. Brooke 
which has a very general application to the case of big 
steel companies here and elsewhere. He had heard people 
say of Lysaghts, “ Look at the big reserves !"’ ‘“* Yes,” 
he replied, “where are they ? The various stocks at 
Normanby Park at present-day value entail a reserve of 
a quarter of a million. If we can get £60,000 or £80,000 
for them we shall be lucky. The people of Normanby Park 
may be thankful yet that the firm has some reserves. 
We ought to have been allowed to retain more of them, 
but the Government has taken the money in E.P.D., 
which is one of the big reasons why trade has collapsed.” 
The same thing precisely might have been said of all the 
large firms. 


A Matter for the Railways. 


-~- 





Reverting for one moment to the question of 
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North Lincolnshire as a coming great iron and steel 
centre, one is tempted to ask when the railway companies 
serving the district will begin to realise its enormous 
possibilities and do something big and generous in the 
way of adequate transport provision. The Great Central, 
I believe, has turned the matter over in its mind more 
than once, but so far nothing seems to have resulted, and 
firms are having to suffer the inconvenience and aggrava- 
tion of muddling through as best they can, much as they 
have been doing for many years. Perhaps now that 
the No; it is hardly of any use pinning one’s 
faith in these days to either the railways or the Govern- 
ment. 





The Labour Lord Mayor's Views. 


The trade position in the Sheffield area is none 
too inspiriting. In fact, it is quite the reverse. We 
have for this municipal year a Labour Lord Mayor—the 
first one in the city’s history—a Sheffielder “ haft and 
blade,” and really one of the best of souls, without guile ; 
blunt, but absolutely honest. It is perhaps as well that 
such a position should be filled during this slump year 
by a citizen who has the ear of the worker and may be 
able to whisper into it counsels of moderation and wisdom, 
Alderman Wardley—*“ Billa Wardla” the men affec- 
tionately call him in trade union circles—is interesting 
himself in every civic matter, as a Lord Mayor should do ; 
but it is easy to discern his preference for anything he 
thinks may help the cause of industry generally. A few 
days ago he was a guest at the annual dinner of the Shef- 
field branch of the Institution of British Foundrymen, 
and, replying to the toast of “‘ The City and Commerce 
of Sheffield,’ expressed the utmost confidence that the 
city would emerge from the present dark cloud before 
long, but urged that in the meantime employers and 
employed would have to work in harmony. That is the 
right keynote. But better still was his advice to a gather- 
ing here of Iron and Steel Trades’ Confederation delegates, 
representing 2,000 workers. This, he said, was no time 
for force. ‘There must be more negotiation. There were 
such combinations of workers and of employers to-day, 
and such a feeling of harmony, that they might fairly say 
the old days had passed away when men lived to work 
instead of working to live. Employers crossed swords 
with them as to what was a fair wage, but he believed the 
feeling towards labour was better than it ever had been. 
In future, he added, labour would have to do everything 
by negotiation and not by force. Strikes and lock-outs 
were the weapons of fools or rogues——barbarous weapons, 
which he hoped would be sent to oblivion. Trade here is 
bad, very bad; but if prevailing conditions are helping 
Alderman Wardley and his friends to an outlook as clear 
and a spirit as conciliatory as that, then, when the trade 
revival, which the Lord Mayor is expecting before long, 
actually comes, we shall be in a sound position to take full 
mivantage of it. ‘ 


Outlook Full of Anxiety. 


In the meantime, it requires a considerable 
degree of courage and faith to remain confident that the 
present phase of industrial adversity will pass away before 
very long ; ; yet many of the leading men here believe it. 
There is a certain demand for ordinary crucible steels ; 
makers of many kinds of small tools, including edge tools, 
appear to be busy with orders sufficient to last a long time 
yet; tramway steel is in moderate request, though since 
I wrote last on the subject I notice the Belgians have 
succeeded in securing further English municipal corpora- 
tion contracts for steel tires; and railway material and 
rolling stock departments are very well employed. I 
even hear there are the first beginnings of a mild revival 
of interest in motor steel, some makers of hot stampings 
reporting more movement, though, on the other hand, 
makers of magnets for magneios complain rather bitterly 
of the position in which they find themselves. This 
industry—surely a “key” industry—was in pre-war 
days in the hands of the Germans, but on the outbreak of 
war a home supply was so absolutely essential that much 
money was expended in establishing this new industry. 
The effort was made originally on patriotic grounds, but 
it was quite anticipated that after the war it would be 
supported on an ordinary commercial basis, What 
actually has happened is that the demand has gone to 
pieces with the motor trade slump, and now the German 
article has found its way back to the market. At the 
present abnormal state of exchange rates, the German 
goods, like the Belgian tramway tires, will be offered at 
prices so low that English users will succumb to the 
temptation to buy them, and there will be an end of the 
new English market which has cost so much to produce. 
Is it impossible for anything to be done to save these 
young British enterprises, which were so essential in the 
time of war? Many Sheffield firms are interested in the 
magnet steel industry. Acid steel does not seem to be 
affected yet by the inroads of foreign competition, but the 
demand is very thin, and many of the basic steel open- 
hearth furnaces have not been restarted since they stopped 
for the Christmas holiday. The inevitable result of that, 
and the general quietness, is that the level of unemploy- 
ment is steadily rising and is the cause of much anxiety. 
The mildness of the winter so far is an absolute godsend, 
for with fuel at its present price, the suffering through 
cold, as well as shortness of food, would have been very 
serious. Further cuts in iron and steel are anticipated, 
though hopes are not strong that even by that means the 
keen competition from the Continent can be met, for of 
late the lowering of prices has not seemed to excite demand 
in any way. 











NORTH OF ENGLAND. 


(From our own Correspondent.) a 
Drastic Cut in Steel Prices. 


Tue outstanding feature in trading circles this 
week has been a drastic cut in steel prices by North-East 
Coast makers. Such @ course, however, was generally 
expected, and it has not come as any surprise in view of 
the severe continental competition which is now’ being 
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howe baum. dow to Seller. the dnad of wien Cettetn cee 
ently waiting in{the hope of reductions in the cost w 
materials, but the concessions in that direction have been 
trifling, and coal still remains at a dangerously ae — 
But whilst “manufacturers have been waiting, 

have been going elsewhere, and they have been Sas 
to adopt the bold course of cutting prices in the hope 
that they may at least to some extent recoup themselves 
by a subsequent fall in materials. Broadly, it may be said 
that the reductions range from £2 to £4 per ton. Thus 
billets are down £4, medium steel billets now being quoted 
£17, and hard steel billets £18 per ton. There is no fixed 
price for soft billits, but they are not more than £16. 
Even these prices are above the Belgian price, but are 
said to be below cost. Heavy steel rails have been reduced 
another £2, bringing the price down to £21, as against 
£25 a couple of months ago, and ship, bridge and tank 
plates at £22 10s. are £2 cheaper. All joists, angles, and 
sectional material have been reduced £3 per ton, and the 
new selling price is £21 per ton. These are all very drastic 
reductions, and will, it is hoped, serve to stimulate busi- 
ness, otherwise many local steel works will have to face 
the question of stopping some of the mills. 





Cleveland Iron Trade. 


The downward trend of pig iron prices still 
continues. Whilst the home prices of Cleveland pig iron 
remain unchanged, the iron masters have substantially 
reduced the export premiums in the hope of bringing about 
a revival in the foreign trade. When the recent price 
revisions took place a graduated scale of export premiums 
was arranged, which ranged from 20s. per ton in the.case 
of No. 1 and No. 3 Cleveland iron to 5s. per ton for No. 4 
forge, mottled and white. These graduations have now 
been abolished and henceforth the export premium on 
all classes of Cleveland iron will be 5s. per ton. Business 
both in the home and foreign trade is still distinctly 
slow, but there is a little more inquiry from abroad and 
these latest price concessions should give a needed stimulus 
to the trade. The sharp rally in the continental exchanges 
is also bound to help business, and even at present rates 
there have been a few sales of hematite to foreign con- 
sumers. 


Hematite Pig Iron. 


There is little change in the position of the East 
Coast hematite pig iron trade. A good output is maintained, 
but makers are getting somewhat anxious as to future 
business to prevent the placing of iron into stock. To 
some extent the demand has improved, and more inquizigs 
from abroad are reported. 


Iron-making Materials. 


Business in the foreign ore trade shows no sign 
of revival. Consumers are pretty well covered, and in view 
of the falling market can afford to wait. Freights continue 
to slump and the latest fixture from Bilbao to the Tees 
is 10s., compared with 39s. a year ago. On a 10s. basis 
best Rubio ore is costing 41s. c.i.f. A drop of 3s. 3d. per 
ton has been made in the price of Durham coke, but this 
is only regarded as a first instalment. It is small compared 
with the reduction of 10s. 9d. per ton in Yorkshire coke, 
but the latter stood at a much higher figure than Durham 
coke, which is now 59s. 6d. at the ovens. Supplies are 
plentiful, but the demand is slow. 


Manufactured Iron and Steel. 


The price reductions in manufactured steel 
have not as yet led to any marked revival in business. 
Substantial as the fall has been, buyers apparently hold 
the view that much bigger cuts will have to be made, 
and there is certainly no rush ‘to buy, although manu- 
facturers assert that present prices leave them no margin 
of profit. When it is remembered that even with a reduc- 
tion of £2 per ton steel ship plates are still quoted at 
£22 10s., which is practically double the control price 
of £11 10s., which ruled until January 3ist, 1919, and 
is nearly four times the pre-war figures of £6 per ton, it 
will be seen that there is still ample room for price adjust- 
ments. The steel makers, however, cannot be expected 
to bear all the burdens, and it will be in the best interests 
of the trade if tte descent to lower values is a gradual 
process, which synchronises with falls in the price of raw 
materials and other costs of production. In the finished 
iron trade a drop of £2 10s. is notified in the price of Crown 
bars, which are now quoted at £25 per ton. 


The Coal Trade. 


The Northern coal market is exceedingly quiet 
and uninteresting. The chief occasion of concern and 
anxiety at the present time is the falling away almost 
entirely of the overseas demand. The inquiries from 
abroad at the present ought to be full and varied, whereas 
there is hardly anything worth speaking of under discus- 
sion. ere are a few feelers from Portugal, Holland, 
Norway and Sweden, but the actual business transacted 
is only a small parcel here and there. Foreign buyers 
still evidently are under the impression that the market 
is falling, and prefer to wait until the bottom is reached. 
The collieries for the most part are in a very bad way 
for want of prompt trade, and while a few of them are 
rubbing along more or less satisfactorily, the bulk of them 
are in urgent need of prompt teems, while not a few of 
them are either losing time or compelled to face the issue 
of closing down. The home trade is fairly heavy, but not 
in any sense sufficient to keep the pits working well, 
particularly in the case of the Northumberlamd pits, 
which in the past have almost entirely relied on the export 
trade. Steam coals are in very moderate demand, and 
while, in order to induce, trade prices have been lowered 
still further, there has been a very poor response so far. 
The position in County Durham is hardly so bad. The 
winter gas trade is useful and provides something like 
a regular outlet for much of the daily output, though in 
some areas the outlook is rather gloomy. Prices are still 
moving downwards, and in most cases the nominal quota- 
tions can be discounted. The coke market is almost idle, 
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Two Blast-furnaces Re-started. 


Two of ee dees net ints comation cals eb 

moet, Seen brough, were put into operation again at 

the beginning of the week, aadeaent thus being provided 

for several hundred men. The works, which belong to the 

North-Eastern Steel Company, have been closed for 

twenty-one months, so as to permit of the reconstruction 

of the steel plant, and it is hoped to get this work completed 
in the course of a few weeks. 





SCOTLAND. 
(From our own Correspondent.) 


Blast-furnacemen’s Wages. 

A NEW sliding seale of wages has been drawn up 

joint committee of employers and workmen in the 

~ bog furnace trade in Seotland and has been accepted 
at a conference of the workmen's delegates. The settle- 
ment, which comes into operation early next month, 
provides that for all makes of Scottish iron, except alloys, 
the basis price is to be fixed at 65s. per ton, with a scale 


movement of 1 per cent. per Is. ld. movement Over the 
65s. basis. 


Notable Launch. 


On Monday of this week, the Forth Shipbuilding 
and Engineering Company, Limited, Alloa, launched the 
steamer Madcera, of 13,300 tons deadweight. This steamer, 
which is on order for Dutch owners, is the largest yet 
built on the East Coast of Scotland. The vessel is 480ft. 
in length, 60ft. in breadth, and 40ft. in moulded depth. 
The boilers will be supplied by the Howden Boiler Com- 
pany, Glasgow. 


Clyde Shipwrights’ Union. 

A report is current that a movement has been 
set on foot among shipwrights on the upper reaches of 
the Clyde for the formation of a new trade union 
independent of the Shipwrights’ and Ship Constructors’ 
Association, which is now amalgamated with the Boiler 
Makers’ Society and the Associated Blacksmiths’. It is 
stated that a meeting has been held and the proposal 
carried, and that already 226 members have been enrolled. 


Break in Miners’ Wages. 

The National Union of Scottish Mine Workers has 
had under discussion the situation which has arisen at the 
Leadhills and Wanlockhead Mines over the question of 
wages. It is reported that the Ministry of Labour could not 
see its way to meet a deputation, and that the owners 
refused arbitration, to which the men were agreeable. 
In the meantime, the situation has become more serious, 
the owners having posted notices that, on and after 
Friday of this week, a reduction of 25 per cent. in wages 
will become operative. 


Pig Iron. 

The Scottish pig iron market shows little move- 
ment. Buying has dropped to almost an absolute 
minimum, and producers have now difficulty in disposing 
of their outputs. The slackness in local industries is no 
doubt partly responsible for the situation, but cheaper 
pig iron would go a long way to solve the problem, and in 
this connection the fact that Belgian pig iron can be 
purchased at pounds per ton less than the local article 
cannot be lightly passed over. Home consumers may 
prefer to buy local materials, but cannot be expected 
to pay £12 to £13 per ton for the privilege, when 
Belgian pig iron quite suitable for their purposes can 
be bought at little more than half those figures. 
There is a possibility that failing an early improvement, 
imports of ore may have to be curtailed. 


Finished Iron and Steel. 


The genera! situation in the steel and iron trades 
is of a depressing nature. Recent reductions in prices 
have had little effect, and orders for all classes of material 
are getting more and more scarce. The influx of continental 
materials is not improving matters, and local makers are 
faced with a serious problem to solve. New business must 
be secured, but how that result is to be accomplished in 
competition with other countries with costs as at present 
cannot be foretold. Wages and material are both pro- 
bitive unless, perhaps, backed by an enormous increase 
in output, with the latter controlling wages. In the mean- 
time, orders for steel plates, sheet and sectional material 
are very much required, if even a short-time scheme of 
erployment is to be maintained. Bar iron makers have 
reduced their prices by £2 10s. per ton, making “ Crown ” 
bars £25 per ton delivered Glasgow, and about a similar 
figure f.o.b. Glasgow. There has been a little more inquiry 
for black and galvanised sheets of late from the Far East, 
but with eo oy now running very short of business this 
has had little effect, as markets in that direction are still 
rather uncertain. 


Coal. 


In the Scotch coal trade there is a continued 
excess of supply over demand, and there is frequent 
difficulty in disposing of outputs. There has been little 
change in the situation during the past week, the lower 
level of pries having had little effect so far. Demands 
for fuel for industrial purposes is still far below normal ; 
export shows little cr no increase, the bee po being of 
a@ meagre nature. Household and municipal requirements 
are still the chief outlets. Stocks of fuel are increasing 
at the collieries and railway sidings are becoming blocked 
with loaded wagons. Prices are tending to become 
easier, but buyers show no inclination to purchase, the 


| opinion being rife that the downward movement in values 


has still a long way to travel. Aggregate shipments 
amounted to 101,476 tons, against 98,455 in the ing 





with prices still falling, and stocks growing larger, which 





experienced. Manufacturers on the North-East’ Coast 


is likely to continue until the demand from abroad expands. 


week, and 309,286 tons in the same week in 1913, 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Trade Depression. 

Tue dismal conditions prevailing in the coal 
trade display no prospect of being relieved, and there is 
consequently a good deal of unemployment. Coal prices 
are down to cost; in fact, coal has been sold below cost 
for the purpose simply of enabling collieries to keep 
working. That is not a healthy state of affairs. Sir Leonard 
Llewellyn, the new president of the Newport Chamber of 
Commerce, speaking at the annual meeting of that Chamber 
on Friday night last, referred to the fact, and said that the 
a selling that was going on by some people at a 
ower cost than it took to produce filled one with alarm. 
He felt that when those people who had been disposing 
of their output in order to keep the collieries going during 
the past month saw their profit and loss account for 
January they would have a very rude awakening, and, 
it was hoped, would adopt a saner policy. It is evident 
that during the past week the warning words of Sir Leonard 
Llewellyn have not gone unheeded, as there has been 
quite an apparent tendency on the part of colliery salesmen 
to resist accepting prices leaving no margin of profit. Of 
course, numerous collieries are still working short time, 
and however desirous owners may be to minimise the 
hardships of unemployment, the fact remains that they 
cannot at the present time compete for foreign orders 
with costs so high unless business is to be done on unsound 
lines. The position is not helped by the attitude of some 
labour leaders, who, it is to be feared, are not quite 
“* playing the game " when they deliberately tell the rank 
and file that the present unemployment is being engineered 
by employers, and is part of the capitalists’ tactics. 


Co-operation Necessary. 

It is certain that co-operation between employers 
and labour was never more needed than now, to bridge 
over the present difficulties caused by the unprecedented 
slump in the coal and allied industries. As far as can be 
seen no definite measures are being taken by coalowners 
and workmen jointly to meet the existing depression. It 
is true that the Committee representing the two parties 
is negotiating a scheme for regulating future wages in the 
coal trade, but that is a seheme.to come into operation 
at the end of March. The question is whether that is suffi- 
cient to meet the urgency of the case. Unfortunately, the 
industry is still shackled by Government control, financial 
and otherwise. Much could undoubtedly be achieved to 
overcome the existing troubles if only employers and 
workmen in the various districts were independent. Sir 
Leonard Llewelyn, who knows as much about the South 
Wales coal industry as anyone, holds that if the Govern- 
ment were to make a declaration in favour of co-partner- 
ship, and set up a tribunal of business men to work out 
the general principles, allowing every industry to evolve 
a practical scheme on those principles, the difficult prob- 
lems to be faced would be solved. 


Coal Trade Finances. 


The position to-day regarding the finances of the 
coal industry has been dealt with in a statement prepared 
bythe secretary of the South Wales Coalowners’ Associa- 
tion. It is pointed out that the miners are now receiving 
3s. 6d. per day more than they were in the September 
quarter, and this increase represents an addition to .he 
annual wages bill of roughly £47,250,000. Then there has 
been the big slump in export values. In the light of these 
altered conditioris, the following provisional estimate is 
given :—Cost of increased wages, say over three months 
at 3s. 6d. per ton on an output of 60 million tons, 
£10,50 ,000; loss of profit on 10 million tons of export 
coal at 35s. per ton, £17,500,000, making a to of 
£28,000,000. Deducting the credit balance in the Septem- 
ber quarter of £13,000,000, there is thus a debit balance of 
£15,000,000. That figure, it is stated, represents the mini- 
mum loss, and on the total output of the country is equal 
to a deficit of 5s. per ton. As it is exclusive of the cost of 
capital charges, &c., the loss is considerably higher than 
5s. It is probably nearer 8s., and may possibly be as much 
as 10s. per ton. Furthermore, it is pointed out that the 
State is under an obligation to pay the miners a war wage 
of 3s. per day when they are unable to work through causes 
beyond their control, and for the first fortnight of this 
month this liability means a total of about £53,000 for 
South Wales, and on present output for this district repre- 
sents a Joss of about 8d. per ton. 


Shipping Outlook. 


The shipping industr, is suffering from acute 
depression, and a very difficult period is being passed 
through. Outward freight rates are in many cases lower 
than they were at the end of last year, and combined with 
this is the fact that homeward freights are also very much 
reduced. The result is that tonnage is being laid up in 
increasing quantity, and the situation of many com- 
panies is, to say the least, somewhat uncertain if not 
precarious. Of course, the increase in the Excess Profits 
Duty was not foreseen, nor was the present unprecedented 
slump in freights. Many, no doubt, thought that the boom 
in shipping would continue for some years after the war, 
and, no doubt, now repent of their action in investing their 
money. It is, unfortunately, the case that market values 
of a number of shipping shares are now down to 50 per 
cent. of their price of issue, and in some instanees lower. 


Unemployment. 


As an instance of the extent of unemployment 
in South Wales, it may be mentioned that on Monday it 
was reported to the Executive of the South Wales Miners’ 
Federation that out of forty-eight collieries in the Avon 
Valley district, no fewer than forty-five were idle. A 
number of applications for out-of-work pay for workmen, 
which had been investigated, were agreed to by the Com- 
mittee. The demands upon the resources of the Federa- 
tion are, no doubt, very considerable, and are causing the 
Executive some uneasiness. The situation in the iron and 
steel and tin-plate trades continues to be very serious, 





and considerable distress prevails, meliy in the 
Swansea and Llanelly area. Everything possible is being 
done to remedy the position and mitigate the hardships, 
but it is feared that things will shortly be worse. - At 
Swansea, nearly 5000 are already registered as being out of 
employment. At Lianelly, a distress fund has been 
opened. Mr. H. C. Bond, the managing director of 
Richard Thomas and Co., Limited, states in a letter that 
the present crisis has come upon them very suddenly, 
owing to the cancellation of the large amount of orders 
which might have kept them going for a few weeks into 
this year, and he points out that they have not hesitated 
to manufacture for stock as long as they could. He has 
suggested to employers that it might be desirable for each 
firm to look after cases of distress among its own people, 
rather than throw this responsibility upon a joint fund. 
At Blaenavon, the Blaenavon Company’s Otto by-product 
plant, employing several hundred men, has been closed 
down. The Siemens furnaces are also idle, and short time 
is being worked in the shops, while in some cases the staffs 
have been reduced. 


Tin-plate Wages. 


The auditors appointed in connection with the 
a a sliding scale have declared their ascertainment 
for November and December. The figures revealed will 
govern wages in the industry for some time after January. 
The figures show an average price for tin bars for November 
and December of £20 2s. 7}#d. per ton, as against the 
ascertainment for November of £20 18s. 0}d. per ton, 
which governed the wages for this month. The fluctuations 
are 1} per cent. on every 2s. 6d. as prices rise or fall, so 
that the wages of tin-plate workers for February and 
until the next ascertainment is made will show a further 
reduction of 7} per cent. as from February 5th. 


Current Business. 


Market values of steam coals have not undergone 
very much change during the past week. The tone gener- 
ally is quiet. Inquiry at times has ap i more active, 
but actual business resulting has been small. On more 
than one occasion it has turned out that several firms were 
working the same business, with the result that a false 
impression was obtained. The question has been raised as 
to the position of those buyers who last autumn made 
contracts for the current year on the basis of 90s. for large 
and 60s. for smalls. At that time the current market 
prices were about 115s. and 95s. respectively. The buyers 
claim that they practically had assurances from the 
colliery owners that the latter would not sell below the 
prices they had contracted at, and in these circumstances 
consider they have the right to be relieved of the con- 
tracts. No doubt the colliery owners, with the sgnction 
of the Secretary of Mines, will meet the buyers in question, 
as no one supposes for a moment that a firm can take out 
coals showing a loss of 30s. a ton. Many colliery owners are 
doing their best to get buyers to take a portion of smalls 
for all cargoes, and thus help them out, as the price for the 
large in many cases does not cover the costs of production. 








Latest News from the Provinces, 





SHEFFIELD. 


Further Cuts in Iron and Steel Prices. 


There is talk of further steel furnaces going out 
of commission, but a rumour that two large works in this 
district are to close down entirely is denied. There have 
been further cuts in iron and steel prices here. Siemens 
acid billets have dropped 20s., and Bessemers also, whilst 
both hard and soft basic steel billets have been reduced 
by about 60s. per ton. Steel hoops have been cut to the 
extent of 80s. per ton, and iron hoops by 40s. Crown bars 
have fallen by 40s., and best bar iron to the same extent. 
There seem to be no definite changes in pig iron prices, 
which, however, are very irregular, with a good deal of 
individual cutting of quotations going on. 


WALES AND ADJOINING COUNTIES. 


Railway Grouping. 


The Cardiff Chamber of Trade has referred to its 
Executive Committee consideration of the question of the 
suggested grouping of railways. Opposition is expressed 
to the Great Western Company being given a monopoly 
in South Wales, and the view is held in many quarters 
that a fusion of local railways, such as the Taff Vale, 
Rhymney and Barry, is preferable, as the officials know 
the docks, and are more conversant with local require- 
ments than officials at London.- Such a fusion is caleulated 
better to serve local interests. 


Swansea Metal Exchange. 


A slightly more cheerful feeling was prevalent 
on the Exchange this week, though business in tin-plates 
displayed no appreciable improvement. More inquiries 
are afloat from France, Italy, Japan and Switzerland. 
Sixty per cent. of the mills in this district are, however, 
still idle. Prices of tin-plates are a shade steadier than a 
week ago. As regards tin bars, it is reported that whilst 
the official price is still £17 10s. per ton, informal arrange- 
ments have been come to by makers to sell at less, but 
not below £16 per ton. Galvanised sheets are a very idle 
section. With regard to the proposed formation of a 
central selling agency in the tin-plate trade, it is stated 
that the object is not to eliminate merchants. At the 
same time, the latter are somewhat sceptical. It is under- 
stood that the proposal of the promoters of the agency is 
to allow merchants 2} per cent. discount from whatever 
price is fixed for tin-plates, but this idea is ridiculed by 
merchants. Manufacturers will discuss the whole question 
again at their meeting next week. 





Unemployment. 


The position regarding unemployment is causing 
grave concern throughout South Wales, more especially 
in the chief centres. At Cardiff it is computed that 10,000 

ns are affected, and considerable distress prevails. 

he operations of the Ward Distress Committees have come 

to an end on account of lack of funds, and the Lord Mayor's 

appeal for assistance has evoked anything but a satisfac- 
tory response. 








MARKET TERMS USED IN THE IRON AND 
: COAL TRADES. 


In our issues of June 16th and June 23rd, 1916, we 
published two Supplements giving a full explanation 
of the market terms in common use in the Iron and Coal 
Trades. As it is important that the precise trade meaning 
of the terms given in our Price Lists should be understood, 
we suggest that those who are now filing our weekly list 
of Current Prices should preserve these Supplements for 
reference. For the benefit of those who cannot lay their hands 
on our back numbers, or who have had them bound, we desire 
to say that we have a limited number of spare copies of these 
Supplements, one devoted to the Iron and Steel and the other 
to the Coal Trade, which can be obtained on application 
to the Publishing Department, at 6d. each. 








Obituary. 


MR. ARTHUR H. JOHNSON. 


Waat Saxby, Stevens, Sykes, Edwards and others did 
for railway signalling in this country in the ‘sixties two 
Englishmen, brothers—Charles R. and Henry Johnson 
did in the late ‘seventies and early ‘eighties in the United 
States. The nephew of the former and the son of the 
latter, Mr. Arthur H. Johnson, went as a youth to the 
United States and played a small part in the making of 
railway signalling history in America. Twelve years later, 
when the New Zealand Government Railways saw the 
necessity for improved signalling methods, Mr. Arthur 
Johnson went to them as their first signal and telegraph 
superintendent. Returning to England, he became the 
telegraph superintendent of the London and South- 
Western Railway, and in 1908 was appointed signal 
superintendent also. For a long time, though, his health 
was indifferent, and eventually, at the end of 1918, he 
was compelled to retire, and now we regret to have to 
announce his death on Saturday last, the 22nd instant. 
Mr. Johnson was a successful inventor of many useful 
mechanical and electrical signalling appliances, and was 
a much appreciated speaker on railway subjects. 








INSTITUTION OF AUTOMOBILE ENGINEERS. 


Tue annual dinner of the Institution of Automobile 
Engineers, which was postponed on account of the railway 
strike, was held on Wednesday evening last, at the Royal 
Automobile Club, with Sir Henry Fowler in the chair. 
It was an admirable evening, with a very few speeches, 
and some enjoyable music. Sir Henry himself made an 
excellent speech at a prodigious speed. He was in full 
gear the whole way through it, and took his hills and a 
few distinctly sharp corners at the same amazing velocity. 
If after-dinner speeches were taxed on fheir horse-power, 
we stand aghast at the thought of Sir Henry’s R.A.C, 
rating. 








Fatt ty Prices ror Metats ty Germany.—The Deutsche 
Verkaufsstelle fuer Gewalzte und Gepresste Bleifabrikate at Cologne 
announces that from January 2)st the prices for manufactured 
lead have been reduced by 30 marks per 100 kilos., so that the 
basic selling price for quantities of not less than 30 tons is now 
fixed at 700 marks per 100 kilos, For some time the Sehiffs- 
baustahikontor has been allowing shipbuilding yards a rebate 
of 150 marks per ton on purchases of ships’ plates. The official 
basic price of the Eisenwirtschaftsbund for ships’ plates has, 
therefore, been reduced to 2940 marks per ton. 

Tue Women’s Enorveertne Socrery: Lovennsorover 
Brancu.—A branch of-the Women’s Engineering Society was 
inaugurated at the King’s Head, Loughborough, on January 
19th. The chair was taken by the organising secretary of the 
Society, Miss C. Haslett, and representatives from iford, 
Derby, Leicester, &c., were present. The programme for the 
session was discussed, and it was decided that the future acti- 
vities of the section should include debates and discussions on 
technical subjects, tours over various engineering works, and 
lectures by prominent engineers. The next meeting will be held 
on February 22nd, when there will be a debate, the subject 
being, ‘That Women are more Suited to Technical than to 
Practical Engineering.’’ Proposer, Miss Parsons ; opposer, Mias 
Erskine. It was arranged that sub-centres should be formed at 
Bedford and Birmingham. The secretary of the branch is Miss 
E. Linford, The College, Loughborough. 

Bett Sreep anp Power Ca.cuLator.—We have received 
from John Tullis and Son, Limited, St. Ann's Works, Glasgow, 
a device for calculating the speed and power transmitted by 
leather belts. The device consists of a card whereon are printed 
three concentric circular scales giving a belt speed in feet per 
minute, the width of the belt in inches, and the diameter of the 
pulley in inches. Within the inner of these scales is a circular 
rotatable disc marked at its periphery with a scale of speed in 
revolutions per minute, and nearer the centre with two circular 
scales giving the horse-power for double and single leather 
respectively. A rotable celluloid pointer is mounted coaxially 
with the disc, and extends beyond the outér of the three fixed 
circular scales. With this device we can find without calculation 
(a) the linear speed of a belt passing over a pulley of given dia- 
meter running at a given number of revolutions per minute ; 
(b) the rotary speed of a given pulley when driven by another 
pulley of given size and speed; and (c) the width of single or 
double belt required to transmit a given horse-power from @ 
pulley of given size running at a given speed. For those having 
many lati ening 0o Gate and pes Sas 
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Current Prices for Metals and Fuels. 
IRON ORE. STEEL (continued) * FUELS. 
N.W. Coast— N.E. Coast— Home. Export. SCOTLAND. 

SI cy ccs con ee. supe See £a4. a4 |i. Export. 
PEs: eat: wai Suan Seen. aie, ein 50/- Ship Plates 2210 0 2710 0 ay _ )Steam 50/- 
eee ee 50/- Angles ... ... 21 0 0 2% 0 0 ah, Gangen 59/ 

0 ” ” id 
WE. Coast Boiler Plates ... 29 0 0 84 0 ree ae sas. 0 004- 
pane ye 200 23 00 Spin 

Native ... ccc ceo cee coe sve ee one Pe oy ~ eo n 00 28 0 0 ea at Trebles ... 45/- 

ey Ter Rails ... ... ‘ 

NG as Net so oF ee ee 2 0 0 Doubs ss 
Channels... ... ... 200 - 400), a. =! 
PIG IRON. _ Hard Billets... ... 18 0 0 _ TRCnIED . 
Home. Export. — « sal Sag n _— Splint 7 4 
Sad £ ad. |N.W. Coast— inh. 
SooTrLaNnD—* Barrow— (fob. Methil or Burnt- 

Hematite ... eco ese 1210 0 - Heavy Seeded: een” ‘ace 21 00 oso eee —_ island)—Steam .. - 42/6 to 50/- 

No.1 Foundry ... .. 13 5 0 - Light ,, .. .. «. 2% 0 Oto % 0 0 ineaet Merten 52/6 

No.3 ,, it la ae _- Billets 18 0 0 - Unscreened _,, as 

N.E. Coast— Ship Plates ... 2210 0 — Loemans— 
Export. vacate lect e (f.0.b. Leith) — Best Steam 45/- 

Hematite Mixed Nos... 12 0 0 12 0 O | Mancuasrer (Prices dete and uncertain)— Secondary Steam ... 40/- to 42/6 

ee 12 2 6 12 2 6 Bars (Round) Change not made yet. Sereened Bunker ... 

Cleveland— Bxport. » (others) ine eee *” ” Unscreened ... ... ... ... 
Hoops (Best)... ... ... 380 5 0 oe - 
ms san oa ae Ss 1110 0 »» (Soft Steel) 23 5 0 ee _< . ENGLAND. 
m N.W. Coast— 

Silicous Iron... .. .. 11 5 0 1110 0 ae a ah om we oe eS a eR st 45/- 

No, 3 G.M.B. . 1015 0 11 0 0 » (Lanes, Boiler)... 29 0 Oto 32 0 0 H hold 56/8 to 60/- 

a yey ee eee = ~ ; = > : SHRFFIRLD (Prices irregular and uncertain)— SESS a ae 73/- 

oO, ol eee oo + 

Mottled ling a 1017 6 Siemens Acid Billets .. 25 0 0 = NORTHUMBERLAND— Home. Neutrals. 

ps Bessemer Billets ... ... 2410 0 _ Best Steams... ... 36/2 55 )- 

we ww we a oe 1015 0 Hard Basi 800 

BO we wee ve I _ Second Steams ... 83/- 40/- to 45/- 
MIDLANDs— Soft 0 cos 008 tee 17 0 0 _ Smalls 30/8 30/- 
Staffs.— Hoops 23 5 0 _ U - 
: ee ae eee” a nscreened ... ... 32/8 37 /6 to 40/- 
oe oe oe sn © Mrptanps— Household... ... 36/- 55 /- 
SO von f= 6° Mild Rolled Bars... ... 21 0 Oto 28 0 0 Duawan— 
Foundry No.3 1210 0 — cama 
ad % Soft Billetsand Bars .. 1510 Oto 17 0 0 Best Gas... 36/- to 37/- 55/- 
Northampton—® epee oy ee _ Second ... 35/- to 36/- 45,;- to 50/- 

Foundry Nos. 2 and 1 1115 0 ‘Tube Strip ... ... ... 82 0 Oto 33 0 0 Beusheld .. 36/- 55/- 

» Nod .. .. 1110 0 Angles and Joists ... 21 0 0 _ Foundry Coke 70/3 65/- to 70/- 
Forge 017 6 FOC... nee nee vee vee §=22 0 0 = Furnace... ... 62/9 - 
Derbyshire ® (All prices wncertain)— Wire Rods 2110 0 _ 3HEFFIELD— *® 

No, 8 Foundry 1115 0 S. Yorks, Best Steam Hards 33/2 to 33/8 
a? « -— msm = eS Derbyshire Hards 32/8 to 33/2 
Lincolnshire * (Al/ prices wncertain) — Seconds ... ... .. 31/8 to 32/2 
.  ~aets oS Om mee NON-FERROUS METALS. Cobbles ... 31/8 to 82/2 
Foundry... 1015 0 to ll 5 O SwaNnska— Nuts... 31/2 to 32/2 
Forge 1010 Oto 11 0 0 Tin-plates, 1.C., 20 by 14 ... 33/6 to 36,6 Washed Smalls 28/8 to 30/2 
N.W, Coast— Block Tin (cash) ... ... ... 164 0 0 Best Hard Slacks ... 28/5 to 28/11 
yong = » (three months) ... 169 15 0 Seconds ” 27/11 to 28/5 
N. Lanes, and Cum. Soft N 27/8 to 28/2 

Hematite Mixed Nos... 12 5 0 Copper (cash)... ... 67 0 0 —y © 
Special 1315 Oto 4 5 0 wo _ (three months) 7 5 0 we " =o 
7 Spanish Lead (cash) ... 3 5 @ Small ” 29/2 to 26/2 
os (three months)... 2315 0 House, oe os = 

RED Spelter (cash) aT eae ae” cece 2% 5 0 0 ilkstone.. wo oe ee / 
peuenetuatin ‘ em. “—e ys (three months)... 0... ce ae 2% 5 0 Blast Furnace Coke ... ... ... 55)- (65/- export) 
ome. po 
£8. d. £ad MANCHESTER— SOUTH WALES, 
SooTLAND— . CaRpIFr— 

Sten Gane 2 0 0 0 0 Copper, Best Selected Ingots ... ... ... 7400 Steam Coals: 

a see nee ae ~ ro. oh re 76 0 ~«0 Best Smokeless Large... 57,6 to 60/- 

Angel ey fr vere, 30 0 0 a | | aa ae 127 0 0 Second _,, “ = 55/- to 57/6 

= maple f” = eae 01 & Best Dry Large... ... 55/- to 57/6 

: | aa ee Brass LocoTubes ng ow. cee 0138 Ordinary Dry Large < 52/6 to 55/- 

N.E. Coast— ee eee ee eee 017 Best Black Vein Large ... 55)- to 57/6 

Crown Bars... ... .. 2% 0 0 sm 6 eee 25 0 0 Western Valley ,,_... 52/6 to 59/- 

Best ye oe owe 26 0 0 29.10 0 oe a en “ee ww 23 5 0 Best Eastern Valley Large 52/6 to 55/- 

HB a ww oe BHO 33 10 0 (Metal prices practically unchanged). pn 27 6 to 30/- 

Lanos, (Pending alterations) — _— oe Ordinary a 20/- to 27,6 
Crown Bars ... ... ... 24 0 0 a Washed Nuts ... . 50/- to 55/- 
a? we «a we ay eee 28 0 0 FERRO ALLOYS. No. 3 Rhondda Lange 57/6 to 60/- 

8, Yorks.— ~ Smalls ... 30/- to 35/- 

(All prices now nominal), No. 2 Large ... 47 ,6 to 59/- 

Crown Bars ... 2610 0 _ , Through 32/6 to 35)- 

Best 8 27 10 0 _— Tungsten Metal Powder 3/1 per Ib. - Smalls 25 J- to 30/- 

Hoops 26 5 0 = Ferro Tungsten... . 2/5 per Ib. e ” , Sune 7 nth 

Per Ton. Per Unit. oke (export) 5/- /- 

MIDLANDS— . 1 60/- to 65/- 

Marked Bars (Staffs. ) 8110 0 a Ferro Chrome, 4 p.c. to 6 p.c. carbon... £38 15/- Patent Fue ._s0a : 

Crown Bars cag 2610 0 — ” Cpe wpe bi poo uy. ovieipiaiaaiiaias =o 

N “? mane” - 8 p.e. to 10 p.c. es £37 15/- SwaNska— 

ut and Bolt Bars -. 2610 0 _ . P 
Black Sheets (dbis.) ... 25 0 0 ‘a ” Specially Refined. Anthnasite Coates 
. Max. 2p.c. carbon ~ .. £89 to £90 32/- Best Large 80/- to 85/- 
Galv. Sheets 24 W.G. O/- 0078 
, » ae oo -- £105 39/- Seconds 70/- to75/- 
(f.0.b. L’pool, orequal) 28 0 0 to 30 0 0 : 65/- 0/- 
‘Gas Tabe Stri 3 0 0% 0 6 . 076 p.c. carbon . «£120 47/- Red Vein |- to 70/ 
cheats , @arbon free ... wo» 3/- por Ib, OS 65/- to 70/- 
ae ee ee ag ee a Metallic Chromium ; .. 7/6 per Ib, Machine-made Cobbles ... 85/- to 90/- 
STEEL. Ferro Manganese “(per ton) £32 home, £47 export. Nuts 85/- to 90/- 
. : » Bilioon, 45 p.c. to 50 p.e. £20, scale 8/6 per unit. Beans 70/- to 80/- 
Home. Export. So a vB to £29, scale 12/- per Me. we < 70/- to 80/- 
. £8 d, £sd unit. Breaker Duff 15/- to 16/- 
Soor.anD— ,» Vanadium va. 32/6 per Ib. Rubbly Culm 29/- to 22/6 
j 2 0 0 J 
Boiler Plates... ... . - »» Molybdenum ... ... 8/- per Ib, Steam Coals : 
Ship Plates 2i lup 2210 0 . 2 
ee ee ee - Nickel (per ton) -. £215 Large ... 57/6 to 60/- 
Sens .. «= «= BOS - Cobalt ‘ w+ 20/- por Ib, Seconds 52/6 to 55/- 
har n Conde. ideal 30 0 Aluminium (per ton) -- £165 Smalls ooo eee 25/- to 30/- 
reets (Gal, Cor. .G.) 0 Cargo Through 35/- to 45/- 


* Delivered. *Net makers’ works. 
* Home Prices—All Agony Glasgow Station. 
and coke is per ton 


en rail at ovens and f.0,b. for export, 




















3 At furnaces. 
* Export Prices—F.0.B. Glaegow. 
* For inland sales, % Per ten f.o,b, 


* Subject, however, to declarations which may occur this week. 
® Except where otherwise 


'G 


, Lanarkshire and A 


cated coals are per ton at pit for inland and f.0,b. for expor’, 
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CURRENT PRICES. 

We desire to call the attention of our readers to the fact 
that for the convenience of those who desire to file our Current 
by week, to any reader who 

addressed envelopes 





French Engineering Notes. 
(From our Correspondent in Paris.) 
Improving Conditions. 


ALTHOUGH the industrial situation has in no way 
improved, and is in some cases getting steadily worse, 
there is nevertheless a more hopeful feeling, which has 
been engendered by the belief that influences are now at 
work which will eventually revive confidence and bring 
about a recovery of trade. Curiously enough, the idea is 
general that the expected improvement will manifest itself 
in two months’ time. That belief has, at least, the merit 
of enabling everyone to bear patiently the trials incidental 
to lack of employment and an entire absence of buying. 
There is evidently hope of something being done to put 
an end to the present depression when all countries are 
suffering in the same way and are, therefore, obliged to 
adopt some common pro © whereby each will 
provide assistance to the other. It has for some time been 
urged in this country that so long as the causes of depres- 
sion are the same everywhere no one country can find 
a remedy independently of the other, and the French 
have been patiently waiting for the time when Britain 
and the United States would see that there can be no 
way out of the difficulty except by assisting in the economi- 
eal recovery of France. If o means of loans and other 
financial arrangements the country is able to feel that 
it has escaped the threatening economical disaster, there 
cannot fail to be a reaction, which will resolve itself in 
a commercial and industrial activity. While this prospect 
of an international programme of mutual help is doing 
much to brighten the future, the adoption of some measure 
of coercion to compel Germany to fulfil her financial 
obligations would immediately restore confidence, by 
removing the fears of further crushing burdens upon 
industry. If no one will buy at the present moment, it 
is because, if left to its own fate, the country will have 
to pay much heavier taxes and will be compelled to 
practise the extremest form of economy, with the result 
that people will have to content themselves with few of 
the luxuries they enjoyed in more prosperous times. If, 
however, the allied countries can work together for an 
economical reconstruction, and France can obtain some 
immediate relief by payments made by Germany. 
there will be plenty of ground for hoping that the popular 
belief in an early recovery will be realised. 


Commercial Arrangements. 


One of the things needed to bring about trade 
stability is the adoption of commercial arrangements 
which will facilitate exchanges with foreign countries. 
The old system of commercial treaties appears to have 
come to an end, and France will never again submit to 
treaties of a general character whereby her hands are tied 
when it is sought to obtain particular advantages. At the 
same time, the absence of arrangements with foreign coun- 
tries leaves the situation worse than it would be if treaties 
were in operation. So long as each country is able to place 
whatever restrictions it pleases upon the importations 
of foreign goods there is too often a tendency to abuse the 
privilege, and industries may at any moment suffer or be 
ruined by the suppression of a market in which imports 
may be prohibited as a retaliation against fiscal measures 
adopted in the producing country. That is what happened 
recently in the case of certain products which are princi- 
pally exported to Spain. It is now feared that the high 
import duties imposed on certain goods entering the 
United States will have a serious effect upon French 
industries. If arrangements were made amongst different 
countries for according each other reciprocal advantages 
there would be no longer any fear of industries being 
placed in the dilemma of never knowing what is going to 
happen in foreign markets. It is not likely, however, 
that these commercial arrangements will be carried out 
without trouble, for recent experience has shown that 
considerable friction is created by the manceuvring of 
the two countries concerned which seek to obtain the 
best advantage, but as soon as a definite arrangement 
is arrived at manufacturers know at least exactly how they 
stand. Such commercial arrangements are necessary to 
an international revival of trade, and if something were 
done, on a reciprocal basis, to put an end to the present 
restrictions on foreign business, such as, for example, 
the intolerable delays in the transport of goods from Britain 
to France, on account of their being held up in the Customs, 
there would be plenty of ground for hoping that the present 
influences at work in bringing about something like normal 
conditions will have an early effect. 


Industrial Burdens, 


In the present condition of industry, when. the 
unemployment problem is becoming increasingly serious, 
and many works all over the country are closed down, 
everyone ie looking for suitable remedies. The Marseilles 
Chamber of Commerce attributes much of the depression 
to the interference of the State in economical matters 
and to the restrictions on imports and exports, and affirms 
that there can be no real industrial activity without com- 
mercial liberty. In the automobile industry, where the 
situation is particularly bad, the makers’ association 
has addressed a letter to the Government, pointing out 
that there can be little hope for the future, except by the 
suppression of the 10 per cent. tax on the selling prices 
of cars and of the tax on petrol, which seriously restricts 
the employment of vehicles for industrial purposes. In 
Paris the tax on petrol is actually more than the cost of 
the spirit before the war. The burdens on industry are so 
great that some alleviation must be provided before there 
can be any general recovery. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. ‘. 

‘opies of Specifications may be obtained at the Patent ice 
Sele Bren 85. 8 thampt Y buildi ge, Ch y-lane, wo. 
at le. each. 

The date first given is the date 
at the end of the abridgment, is 
complete S pect fication. 
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DYNAMOS AND MOTORS. 


147,088, July 7th, 1920.—Imrprovep VoLTacE REGULATOR, 
Friedrich Miinz, of 27, Blumenstrasse, Stuttgart, Germany. 
The device described in this specification is for regulating the 
voltage of variable-s dynamos, such as those fitted to motor 
ears. The current from the dynamo passes into a coil A, and 
as long as the excitation of the voltage coil is not strong enong® 
to attract the iron core B, the current from the upper brush of 
the dynamo is shunted through a path, consisting of the 


N°47,086 


D4 











screw F, the casing, diaphragm G and contact screw D. When 
the dynamo voltage rises above a certain value, the coil A 
pulls in the iron core B, together with the contact screw D, and 
thus interrupts the circuit ween the points D and H, and the 
current from the upper brush then has to flow through the 
resistance C, the contact H and field winding N,and the voltage 
is lowered.— December 23rd, 1920. 


SWITCHGEAR. 


145,507. June 22nd, 1920,—IMPROVEMENTS IN OR RELATING 
tro Execrric Swirones or Liguip Srarrers, Siemens 
Schuckertwerke, Berlin. 

According to this invention, two distinct motions are im- 
parted to the moving electrode of a liquid switch in order to 
increase the regulating capacity. In the drawing A is the 
movable electrode and B the fixed electrode. The shaft 
carrying the movable electrode is movable longitudinally 


N? 145,507 











in its bearings. Upon this shaft is mounted a barrel or cylinder 
C, having a helical groove, in which 4 statio pin D fits, so 
that when the shaft is turned it receives a longitudinal movement 


with the result that the electrode A receives a longitudinal 
movement in addition to its vertical movement, thus varying the 
distance between the elements A and B.—December 23rd, 1920. 


ELECTRIC FURNACES. 


138,604. January 20th, 1920.—ImMPROVEMENTS 
InpucTion Furnaces, Compagnie Fr i 

7, Rue du Cirque, Paris. % 

The furnace described in this specification has been specially 
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avoiding oxidation and facilitating the pouring of the metal 
at the most favourable temperature. Each of the three 
A is by @ primary winding B, and these windir 
can be put into circuit simultaneously or tely, according 
to requirements. A charging device for feeding the furnace is 
rovided at E. The rotation of a cylinder discherges the metal 
into a chamber F, where the metal melts and mixes with that 
already in the chamber, the latter communicating with the 
channels G, filled with the melted metal, These channels are 
closed and surround the cores in the manner indicated. The 
metal is poured through channels H into ladles or ingots. The , 
ordinary level of the metal is at X. Resistances are shown at K, 
and they serve for ing or heating the furnace before it is 
put into operation. inally, the furnace may be oscillated 
about its axis by means of hydraulic mechanism at N.— 
December 23rd, 1920. 


TRANSFORMERS. 


155,524. July 7th, 1920,—Fire-exTincvuisnine Processes 
AND Device ror TRANSFORMERS AND SIMILAR APPARATUS 
WHEN Burnine, Clemens Graaff, of 2, Unter den Linden, . 
Berlin, W. 8, Germany. 

In the event of a transformer beginning to burn, the attendant 
opens a valve which causes the oil contained in the transformer 
to blow away into a pit A. There it is quenched by means of 
froth produced in froth-producing apparatus B, after a water 
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valve C has been opened, the water being delivered through 
outlets D in a conduit in the quenching pit. At the same time 
another valve is opened, and tetrachloride of carbon of similar 

di is admitted to the transformer. This chokes the fire 
in the interior, and prevents the creation of explosive mixtures. 
—December 23rd, 1920. 





BUILDING. 


155,473. January 27th, 1920.—Divine Betis, Sir E. W. Moir, 
10, Victoria-street, Westminster. : 
In order to permit a diving bell, used in the preparation of 


N° 155,473 

















submarine foundations, being moved about the sea bed inde- 
pendently of overhead support, the inventor proposes to mount 
it upon aes tracks. Air locks for access to the bell are 


suggested. —. 23rd, 1920, 
AERONAUTICS. 
155,525. July 8th, 1920.—Axnortane Pnroreiiens, The 
Metropolitan-Vickers Electrical Company, Limited, 4, 


Central-buildings, Westminster. 
This propeller is constructed in such a manner that the lead- 


N°%155,525 














desi for operating on three-phase 50-cycle circuits at a 
cea factor, ro | t the dditional advantage that 
@ rotary movement can be imparted to the metal bath, t y 


ing edges of the blades are stiffer than the trailing with 
the result that as the thrust increases the pitch 
The propeller is formed by superimposing layers of duck with 
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binder, such as a phenolic condensation product, and yowes 
longitudinal wires covered with cotton in the leading edge as 

it is built up. The wires are shown as two groups in the section. 
——December 23rd, 1920. 


PUMPING AND BLOWING MACHINERY. 


155,530. August Ilth, 1920.—CrenTRivuGaAL Pumps, 
Hariveau, 21, Rue de la Source, Paris. 

‘This invention relates to single and multiple dise centrifugal 
pumps, and is characterised by the fact that the apy consist 
of one or more elements, each of which is composed of an end 
plate forming oné side of the intake passage; of a crown ring 
fitted with guide vanes, which completes the intake ; 
by a volute suction chamber, a rotor and a volute delivery 


P. 


N°1I55.530 








chamber; cach of these different members forming separate 
castings, and the volute intake chamber being assembled with 
the end plate on the one hand and the volute delivery chamber 
on the other ; the elements being grouped together by means of 
« bracing crown ring. In the drawing, the intake end plate is 
shown at A and the crown ring with its guide vanes at B. The 
volute suction chamber is marked C, and the rotor D, with its 
delivery chamber E.— December 23rd, 1920, 


MISCELLANEOUS. 


152,048. October 11th, 1920.—Sarery Vatves, The Crosby 
Steam Gauge and Valve Company, Boston, Suffolk, Mass., 
U.S.A. 

In this pop safety valve means are provided for increasing 
ts proportionate lift as the pressure accumulates below. As 
soon as the valve A lifts oft its seating steam finds its way 
through the holes B and helps to lift the valve. This assistant 
lifting effect is dependent for its intensity on the rate at which 
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the steam can escape to atmosphere by the passage C, and the 

area of this passage is regulated by the pin D. It will be noticed 

that as the valve rises the restricting action of the pin D increases 
und consequently the lifting effect of the steam passing through 

the holes B.—December 23rd, 1920. 

155,371. September 
Sizaire and F. W. Berwick and Co., 
avenue, Park Royal, London, N.W. 

This oil filter comprises two distinct ane 


Fitters, M. H. L. 
re Cum berland- 


léth, 1919.—-O8n 


The upper one 


N?155,371 








includes # bowl-shaped gauze filter which gives the oil a pre- 
liminary straining as it is poured in. The connection between 


this strainer and the oil well is not shown. The lower of 
the device accommodates a set of plates, after the f: of 
those generally See ch Sei gues, on ewe tn fav ote 
drawing. The oil is forced through the filter by the lubricating 
pump, coming in by the hollow stem and being discharged 
round the periphery of the filter plates.—December 16th, 1920. 


155,406. October 9th, 1919.—VaLve Seartines, R. A. Blake- 
borough, Woodhouse Works, Brighouse, York. 


N°I55,406 


The inventor proposes to fix the seatings in valves by forcing 
them into counter-bored holes, as shown in the drawings. 


155,515. October 2nd, 1919.—Lusrication Systrems, F. H. 
Sheppee, 7, Thomas-street, York, and 8. G. Jowitt, 104, 
Lawrence-street, York. 

It is claimed that the introduction of the spring A ensures 

a positive feed of oil by the lubricating device illustrated. Oi! 

is conveyed from the inlet B to the outlet C by means of a 

recess in the plug D, which is rotated, as shown, by the part to 


N?1S5,515 


be lubricated. When the recess in the plug is opposite the outlet 
C, the spring A enters and is said to force out the oil. The 
continued rotation of the plug then drives back the spring.— 
December 23rd, 1920, 





CATALOGUES. 


Brown Bros., Limitéd, Great Kastern-street, E.C, 2.—lLllus- 
trated leaflet describing the ‘‘ Duco”’ mechanical tire pump. 

Mittars’ TimBerR AND Travine Company, Limited, Pinners’ 
Hall, E.C. 2.—Illustrated leaflet which deals with Millars’ 
‘Schramm ”’ portable petrol-driven air compressor and its many 
applications. 

British Reinrorcep CoNCRETE ENGINEERING COMPANY, 
Limited, Manchester.—The fourteenth issue of the journal, 
entitled ** Road Reinforcement,” dealing with the several under- 
takings of the firm. 

Tue Bririsu THomson-Houston Company, Limited, Rugby. 

Descriptive list No. 1160 on turbo compressors, blowers and 
exhausters. A full technical description, with drawings and 
pictures of the machines, is included 

Wetvep ConstrucTION, Limited, P. and O. House, 14-16. 
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Forthcoming Engagements. 


TO-DAY. 


oan InstiruTion or Enotnerers.—39, Wietoria- 
street, W.1. Lecturette: ‘‘Manufacture of Portland 
Cament,” by Ms. W. Wardell. 7 p.m. 

Roya Instrrution or Great Brrraw.—Albemarle-street, 
Piccadilly, W.1. Discourse: “Cloudland Studies,” by Sir 
James Dewar. 9 p.m. 


InstiruTe or MeETAIs: 


Tux 


Suerriznp Locat Ssrcrion.— 
Mappin Hall of Ne ae of Sheffield. ‘“‘60:40 Brass,” by 
Professor C. H. Desch. p-m. 

INSTITUTION OF rete hg ENGINEERS.—Storey’s Gate, 
S.W. 1. Informal meetings.: ‘ Comparative Costs of Power ”’ 
introduced by Mr. C. H. Woodfield. 7 p.m. 


SATURDAY, JANUARY 29rn. 


AssocIATION OF ENGINEERS-IN- sncaee —St. Bride’s Insti 
tute, Bride-lane, Fleet-street, E.C.4. Discussion on “* The 
Association and its Future Activities,” to be o pened by Mr. A. E 
Penn. 7 p.m. 

MANcHESTER AssOcIATION OF ENGINEERS.—Memorial Hall, 
Albert-square, Manchester. ‘Cast Iron v. aneeaneacl by Mr. 
Ernest Wheeler. 7 p.m. 

Norts-East Coast INsTITUTION OF Evcmuusns AND Suire- 
BUILDERS : ‘ 
Mining Institute, Neville-street, Weweastlo-co-Tyme. * Diesel 
Engine Flexibility,” by Mr. W. 5. Burn. 6.30 p.m. 


MONDAY, JANUARY 3ist. 


Society or Arts.—John-street, Adelphi, W.C. 2 


Roya 
“ Aero-engines,” by Mr. Alan E, L 


Howard Lecture III. : 
Chorlton. 8 p.m. 


TUESDAY, FEBRUARY Ist. 

INSTITUTION OF AUTOMOBILE ENGINEERS : CovENTRY 
G:RADUATES.—Foreman’s Institute, 7, The Quadrant, Coventry. 
Paper: ‘“*‘ Repair and Maintenance of High-tension Magnetos,” 
by Mr. L. Sterland. 7.45 p.m. 

InstiruTION oF CiviL ENGINEERS.—Great George-strect, 
S.W. 1. Lecture on “ Bridging in the Field,” by Brevet-Major 
G. le Q. Martel. 5.30 p.m. 


WEDNESDAY, FEBRUARY 2np. 

LiverPooL ENGINEERING SooreTy.—Royal Institution, Col- 
quitt-street, Liverpool. ‘Tunnelling in Water-bearing Strata,” 
by Mr. R. F. Baker. 8 p.m. 

Roya, Socty or Arts. 

‘Oil Burning Methods in Various Parts of the World,’ 
A. F. Baillie. 8 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERs : 
Brancu.—Talbot Hotel, Wolverhampton. 
by Mr. F. A, 8S. Acres. 7.30 p.m. 

Tae InpusTriaL LEAGUE AND ‘Councit.—Caxton Hall, 
Westminster, S.W. 1. ‘‘ Some Factors in Present-day Industry,” 
by Professor A. W. Kirkaldy. 7.30 p.m. 


-John-street, Adelphi, W.C. 2. 
’ by Mr, 


WOLVERHAMPTON 
** Accessibility,” 


THURSDAY, FEBRUARY 3rp. 

Royat Arronauticat Socrety.—Royal Society of Arts. 
John-street, Adelphi, W.C. 2 2. “The Use of Meteorology to 
Aviation and Vice-versd,” by Major G. Dobson; and “‘ Ground 
Engineering,” by Wing-Commander H. W.8. Outram. 5 p.m. 

Tue British Cast Iron ResEARCH ASSOCIATION JOINTLY 
WITH THE INSTITUTION OF BriTIsH FOUNDRYMEN: BIRMINGHAM 
Brancu.—The University, Edmund-street, Birmingham. Lec- 
ture: ‘‘The Value of Scientific Research to Ironfounding,” by 
Mr. J. G. Pearce. 7.30 p.m. 


FRIDAY, FEBRUARY 4rs. 

Junior InstiruTion or ENGINEERS.—Caxton Hall, West- 
minster. Lecturette: “‘Surface Tensions and some of its 
Industrial Applications,” by Mr. W. H. Ballantyne. 8 p.m. 

Roya INsTITUTION oF -street, 
Piccadilly, W. 1. Discourse on “‘ The Electrical Expression of 
Human Emotion.” 9 p.1a. 

TUESDAY, FEBRUARY 8rx. 

InsTITUTION or Crvit ENorverrs.—Great George-street, 
Westminster, 8.W.1. The following papers will be submitted 
for discussion: “* Cannon-street Bridge Strengthening,” by Mr. 
George Ellison; and “ Reconstruction of a Viaduct,” by Mr. 
F. W. A. Handman. 5.30 p.m. 

WEDNESDAY, FEBRUARY 9ru. 

INSTITUTION OF CIVIL an -¥ Srupents’ MretTine.— 
Great George-street, 8.W. The first of two lectures on 
“* Machiner Applied to Mace Production,” by Mr. John H. 
Barker. | ae a of all classes are invited to attend these 
lectures. 6 p.m. 


FRIDAY, FEBRUARY ltrs. 


Junior INstiTuTION OF ENGINEERS.—Caxton 
minster, 8.W. 1. ‘* Notes on Some Limit Gauges,” 
Simpson. Lantern. 8 p.m. 


Hall, West- 
by Mr. F. As 








CALENDARS AND DIARIES. 


Evwarp Wvov anv Co., Limited, Ocean Lronworks, Man- 





Cockspur-street, S.W. 1.—THustrated description of the firm's 
welded struc tural steel work at the factory of the Galvanising 
Equipment Company, Limited, Tottenham. 

CHARLES CHURCHILL AND Co., Limited, 9-15, Leonard-street. 
K.C, 2.—Illustrated booklet dealing with the “‘Comet” brand 
of high-speed milling cutters and carbon steel cutters. Several 
tables and much useful information are included, 

CAMBRIDGE AND Pau InstruMENT Company, Limited, 45 
Grosvenor-place, 8.W. 1.—Illustrated catalogue No. 194 of the 
Cambridge thermo-electric pyrometers, dealing with indicating 
and recording instruments and their accessories. 

G. F. West anv Co., Iddesleigh House, Westminster.—Tllus 
trated pamphlet dealing with the products of the Bucyrus 
Company and Western Wheeled Scraper Company, of America, 
for which Messrs. West are the British representatives. 

Tae British Rawniwe Bevtine Company, Limited, Hythe- 
road, Willesden, N.W. 10.—Illustrated price list of beltings 
belt laces, rawhide hydraulic king, rawhide mallets and 
hammers, and also Chicago rawhide pinions and blan 

Britisn INsuLATED AND Hetspy Cases, Limited, Prescot, 
Lancs.—Leaflet dealing with Prescot armour-clad reactances, 
also leaflet dealing with aluminium wire strip and sheet, and 
giving particulars of single wire aluminium conductors. 

Tae Mriptanp Execrric Powrr INsTauLatTion Company, 
Old Mill-street, Wolverhampton.—-Lllustrated pamphlet dealing 
with the several departments of this firm, which has been 


chester. —Very neat -ket diary. Over fifty pages of informa- 
tion, with tables included, and the diary has a week to a page, 
and cash account spaces, with memoranda. 


R. anp W. Hawruorn, Lesiie anv Co., Limited, Forth Bank 
Works, Newcastle-on-Tyne.—Wall! calendar with views of the 
different types of locomotives manufactured by the firm. 
Monthly tear-off sheets and also daily slips. 

S. Wor anv Co., Limited, 115, Southwark-street, 8.E. 1.— 
Wall calendar with monthly tear-off sheets. A space is left on 
the right-hand side of each sheet for memoranda, and the heading 
each month is printed in a different colour. 


Heatty anp GresHam, Limited, 40, Wood-street, West- 
minster, S.W. 1.—Wall calendar with monthly tear-off sheets. 
A reproduction of a water colour drawing by Charles Dixon, under 
the title, “‘ London Bridge,” which measures 18in. by 6in., is 
given. 

TroveuHTon anv Youna, Electrical Engineers, 1, 6 and 10, 
Park Mansions-arcade, Knightsbridge, 8.W. 1.—Wall calendar 
with small monthly tear-off slips. A picture, ““The Road to 
London,” is reproduced in colour from the original by Mr. 
Yeenn King. 

British THomson-Houston Comrany, 
Wall calendar, with large monthly tear-off sheets. 
before and the next month appear on each sheet. 
the works and a different machine surmeunts the 
on all the sheets, 


Limited, Rugby. 

The month 
A view of 
calendars 








especially equipped to undertake all classes of clectrical work. 
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JANUARY. 


Government Subsidies for Civil Aviation. 


On the first of the month a Government 
scheme for the subsidisation of civil aviation trans- 
port came into force. In its details the scheme 
follows the lines recommended by Lord Weir’s Ad- 
visory Committee on Civil Aviation in its report 
issued last June. During the current year a maxi- 
mum sum of £60,000 is to be expended on grants to 
British companies operatifg on approved aerial 
routes. The individual grants are to be equal to 
25 per cent. of the total gross revenue earned by each 
company by the carriage of passengers, mails or 
goods. The payments are to be made every three 
months. The conditions attached to the grants are 
that the aircraft are to be of British manufacture 
with British-made engines, that each flight is to be 
completed within a prescribed time, and that flights 
are to be completed in both directions on a minimum 
of forty-five days out of every three months. The 
approved routes are London to Paris, London to 
Brussels, and London to Amsterdam. In each case 
the maximum time allowed for a single trip is four 
hours. Additional approved routes may be added, 
and in this connection it is indicated that favourable 
consideration would be given to proposals for running 
a flying boat or amphibian service between this 
country and Scandinavia. It may perhaps be recalled 
that the Advisory Committee recommended a scheme 
of subsidisation covering two years, and a maximum 
total grant within that period of a quarter of a million 
pounds. It will also, no doubt, be remembered that 
Air-Marshal Sir Hugh Trenchard, Chief of the Air 
Staff, a member of the Advisory Committee, was 
exceedingly hostile to the recommendations of his 
fellow-members. The sum of money suggested for 
the total grant would, in his opinion, be better ex- 
pended in encouraging design and research, and in 
placing orders for experimental machines with certain 
approved companies. The only British company 
running a regular service on any of the approved 
routes is at present the Handley Page Transport 
Company, Limited, for just before the close of last 
year the Aircraft Transport and Travel Company, 
Limited, the pioneer of the London—Paris route, was 
forced—at least for the time being—to withdraw. 


End of the C.G.T. 


Tur efforts of the labour unions in France 
to make use of their organisation as a lever to enforce 
political claims have had disastrous results for the 
Confédération Générale du Travail, which has been 
most active in its political propaganda. The Con- 
fédération was by far the most powerful union of its 
kind in France. For more than a quarter of a century 
it was run by a body of socialist agitators who gave 
more importance to a political creed than to the 
interests of the trades they represented, and on 
account of its extreme socialist character it failed to 
secure the adhesion of many unions, including those 
representing the metallurgical industries. After the 
Armistice, all classes of Jabour agitated for higher 
wages and other advantages, and feeling the need for 
some organisation they all joined the Confédération 
Générale du Travail, which promoted strikes with a 
political bias that nearly always failed. So long as 
labour throughout the country was controlled by the 
Confédération there could be no hope of a permanent 
settlement. The Government thereupon appealed 
to the courts for the dissolution of the Confédération 
on the ground that as its activities extended beyond 
purely professiona] interests it had ceased to have a 
legal standing. The courts accepted this point of 
view, and ordered the dissolution of the Confédéra- 
tion Générale du Travail, which has consequently 
ceased to exist. The importance of the verdict lies 
in the fact that no union can now organise strikes 
for other than purely professional claims. That means 
that many elements of discord have been removed, 
while the Government is strongly armed in dealing 
with those who endeavour to make use of the trade 
unions as @ means of introducing Bolshevist influences 
into French industry. 


The Wreck of the R 34. 


On Thursday, the 27th, the British rigid 
airship R 34, the celebrated vessel which in the 
summer of 1919 made the double passage across the 
Atlantic, left her station at Howden, near Hull, for a 
normal service flight over the North Sea. Some 
anxiety was caused by her prolonged absence, but 


eventually it was learnt that the vessel was returning 
home at a slow speed, as a result of a minor mishap 
during the trip. She reached Howden at dusk on 
the 28th, but the weather in the meanwhile had 
changed unfavourably, and strong gusts of wind were 
blowing round the shed. It was found impossible 
to house her, and as an alternative she was anchored 
in the open. The weather remained gusty all night, 
and the damaged condition of the vessel increased the 
difficulties experienced in holding her securely. In 
the end, it was found impossible effectively to restrain 
the huge vessel, with the result that it finally bumped 
itself to bits. The erection of a mooring mast at 
Howden had, it is understood, been sanctioned. Had 
such a mast been in use, it is very doubtful whether 
the vessel would have been wrecked, for the mast 
would have permitted her to swing freely with the 
wind, so as always to be head on to it. It must not, 
however, be assumed that the existence of a mooring 
mast would inevitably have saved the vessel, for 
setting aside the fact that she was already damaged, 
it is to be noted that the whole design and use of 
mooring masts are yet in the experimental stage. 
The R 34 was built by Messrs. Beardmore, at the 
Inchinnan aircraft works, and cost approximately 
£350,000 to construct. 


The French Colonies. 


Aurnoucn France is passing through a 
critical ‘period financially, she is now far richer in 
natural resources than she was before the war, and 
there is no doubt that when those resources are fully 
developed she will become one of the wealthiest 
industrial and commercial countries of the world. 
Already a great deal of activity is being shown in the 
opening up of the new colonial domains, upon which 
large sums are being expended, despite the financial 
disabilities, and an amount of no less than 1255 
million francs is to be spent upon West Africa alone. 
This money is to be devoted largely to railway ex- 
tensions and to the equipment of the ports of Konakry 
and Dakar, the latter port being destined in time to 
become a huge centre of traffic between West Africa 
and the rest of the world. One of the most important 
undertakings is the irrigation of the Niger Valley 
over a distance of about 600 miles. It is believed that 
these works will convert the Niger Valley into a 
second Egypt. Particular attention will be given to 
cotton growing, and it is hoped that in time West 
Africa will produce nearly all the raw material, 
except minerals and metals, required by the mother 
country. The programme of development now being 
carried out has been drawn up with a view of rendering 
France as far as possible self-supporting. 


A Serious Railway Accident. 


For five years from December. 18th, 1915, 
there were only ten accidents on the railways of the 
United Kingdom in which passengers were killed, 
and the number of the latter was but thirty in all. 
As recently as December 10th we were congratulating 
ourselves and the railways on this splendid result, 
but we did so in the full knowledge—which we took 
care to put upon record—that any day the situation 
might be changed. This change has, unfortunately, 
come, and come dramatically. On the 26th an up 
express and a down local met on the single line 
between Newtown and Abermule on the Cambrian 
Railway. The result was the complete destruction 
of both engines and the telescoping of the fourth 
coach of the express into the third. Thirteen pas- 
sengers were killed; most, if not all, being in the 
third coach on the express. Another passenger 
died a few days later, The driver and fireman 
of the local train and the guard of the express were 
also killed. The line is worked on the tablet system, 
whereby a token is electrically released from one of a 
pair of instruments. Each section has a pair of 
instruments, one at each end of the section. The 
tablet or token cannot be withdrawn without the 
co-operation of the two signalmen concerned and the 
withdrawal of a tablet breaks the controlling circuit, 
so that a second tablet cannot be obtained. As no 
train may enter a section without a tablet—the driver 
takes good care of this—only one train shov'd be in a 
section at the same time. There is no doubt as to the 
express being in possession of its tablet—the driver, 
when he saw what was going to happen, seized his 
as proof of his right to the road—and there is no 
doubt that the signals were lowered for the local to 
leave Abermule. The question, therefore was, Had 
the local driver a tablet also? When the wreckage 
was cleared away, it was found that he had had a tablet, 
but it was for the Abermule—Montgomery section ! 
Why he did not discover the mistake will never be 








known, as the unfortunate man paid for his mistake 


by losing his life. An inquiry, behind “ closed doors,” 
in view of possible further action. is being held by 
Colonel Pringle. 


The Lées of the Submarine K 5. 


Own the 20th of the month the submarine K 5 
was lost with all hands while engaged in mancuvres 
in the Atlantic some 120 miles from the Scilly Islands. 
Apparently the vessel submerged with other sub- 
marines of similar type, with which she was acting 
in concert, but never again came to the surface. The 
matter is, of course, being inquired into officially, 
but it is to be feared that no explanation of it will be 
forthcoming, since, by reason of the depth of water 
at the point where the distressing calamity occurred, 
examination by divers is out, of the question. The 
K 5, which was built at Portsmouth under the War 
Emergency Programme, was 337ft. long overall, 
had a maximum breadth of 26}ft. and a draught 
when at the surface of 16ft. Her propelling machin- 
ery consisted of two sets of single-reduction turbines, 
one high pressure. and one low pressure in each set, 
with double helical gearing, steam being supplied 
by Yarrow small tube boilers. For surface cruising 
and to assist in diving quickly, as well as in getting 
away after breaking surface, there was also an 800 
brake horse-power eight-cylinder Diesel engine work- 
ing its propeller through dynamos and. motors. 
Under-water propulsion was by means of a storage 
battery, as usual. Generally speaking, vessels of the 
““K” class are armed with one 4in. and one 3in. 
guns, and with eight 18in. torpedo tubes. The com- 
plement of the K 5 exceeded fifty officers and men. 


The Mechanicals. 


At the meeting of the Institution of Mechani- 
cal Engineers on the twenty-first of the month, the 
President, Captain Riall Sankey, announced that a 
sub-committee appointed by the Council to inquire 
into the appointment of Associate Members to the 
Council had reported that ‘‘ Associate Members should 
be eligible for the Council.”” The announcement was 
received without any display of enthusiasm, and it 
might almost be said that the meeting was apathetic 
over a matter which had excited a warm debate only 
a few months earlier. What steps, in view of this 
recommendation, the Council will take can hardly be 
declared for some time to come, but as the matter 
may be raised at the approaching annual general 
meeting it is to be hoped that it will receive before 
then the earnest consideration of the members. It 
would be idle to pretend that a change so drastic 
could be made without material influence on the 
activities of the Institution, and it is for the members 
to decide whether on the whole they believe that 
influence will or will not be forthe general good of the 
Society. If they are not pefsuaded that it will be, if 
they are not persuaded that the Council as at present 
conatituted fails to realise the highest functions, then it 
will be their duty to resist the change. Letters 
already published in our correspondence columns 
show decided differences of opinion, but several 
writers take the view that such reforms as are 
deemed necessary can be effected by strengthening 
the Council, and perchance, energising it a bit, but 
without altering its constitution. 


German Machine Tools. 


AN important decision was reached at the 
meeting of the Machine Tool Trades Association on 
the nineteenth of the month. A resolution was put 
by the chairman, Sir Alfred Herbert, that no member 
of the Association should be allowed to handle German 
machine tools. A very interesting discussion ensued, 
and on a vote being taken the resolution was rejected 
by a substantial majority. It is difficult to see what 
other course could have been taken. Had the mem- 
bers decided not to handle German products they 
would have damaged their own interests, for firms 
outside the Association would have accepted the 
orders and direct German agencies would certainly 
have sprung up in this country and abroad. The fact 
is that while German machine tools remain much 
cheaper than British tools, severe competition from 
them must be anticipated. The only way to meet it 
is to reduce the cost of production of machines in 
england, and that can be done only by the combined 
effort of Capital and Labour—Capital by improving 
methods and simplifying design, and Labour by 
accepting a lower wage rate, which of course does not 
of necessity mean lower total wages. No one doubts 
that our workmen can turn out more work per hour 
than they now do. The employers are ready and 








anxious to abet them if they will make the effort. 
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Some Reflections on the Jutland 
Dispatches. 
No. LL.* 


Apmrrat Von ScHeer has styled that portion of the 
attack which occurred between 5 and 6 p.m. “ the 
chase,” but if it had not been for the poor visibility 
about that time it is doubtful whether the German’ 
fleet would have been led up to the Grand Fleet quite 
as successfully as it was. Even so, when its battle- 
cruiser screen, consisting of Elbing, Weisbaden, 
Pillau, Frankfurt, and Regensberg, ran into the 
“Town” class screen and the First Battle Squadron, 
it was at first impossible for them to gauge the full 
British strength present, and the main fleets were 


almost within gun range before each other’s position | 


was fully appreciated. 
Tactics OF THE BATTLE. 


The question of the deployment of the British fleet 
in the presence of an enemy is one that is centuries 
old, and there is no reason for elaborating the numer- 
ous occasions when the action of throwing an over- 
whelming strength into a portion of the hostile fleet 
has proved successful. It must not be forgotten, 
however, that partial successes or indecisive actions 
at sea, or even actions postponed on account of 
weather, are far more numerous than complete 
Short of inverting their complete line 

about 5.50 p.m.—that is, before the’ British deploy- 
ment took place—the Germans had no option in the 
matter of course open to them, and it is quite pos- 
sible that if Lutzow had not lost her wireless an 
earlier break-away than that which actually took 
place might have been attempted. In view of the 
conditions obtaining in 1914, the method of deploy- 
ment against the German fleet had been very care- 
fully considered, and, in October, 1914, Sir John 
Jellicoe had written to the Admiralty to the effect 
that under certain circumstances “if the enemy fleet 
were to turn away from an advancing British Fleet, 
he would assume that the intention was to lead us 
over mines and submarines, and should decline to be 
so drawn.” The Commander-in-Chief was quite clear 
that criticism from uninstructed parties would follow 
on the ground that he declined action, but new weapons 
required new tactics to meet them, and he had no 
intention of risking the possible loss of a considerable 
’ portion of his fleet by under-water attack before the 

guns opened fire at all. The counter to an enemy’s 
turn-away was to move the battle fleet at high speed 
to a flank before the action opened, in order to get 
off the ground on which the enemy wished to fight. 
This policy was approved by the Admiralty in 
November, 1914, and remained in force after further 
continued study ; when it had been carried into effect 
in 1916 Sir John Jellicoe was again assured by the 
Admiralty of their complete approval of his conduct 
of the action. The enemy's anticipated turn-away took 
place behind destroyers in lieu of mines and submarines ; 
it was successfully countered by a very small move 
towards a flank as had been foreseen to be essential. 
To assume that the Grand Fleet “ turned away from 
an inferior fleet.” is precisely what Jellicoe had 
foreseen that he would be accused of doing; to be 
equally precise, he has been widely vilified for not 
running senseless risks. 

The Commander-in-Chief was under no illusion “as 
to the danger of leaving too much to chance in a fleet 
action, because our fleet was the one and only factor 
that was vital to the existence of thos Empire, as 
indeed to the allied cause.” If the enemy, when in 
force, were to sheer off, “nothing but time and 
superior speed could be an answer ’’—to such a move- 
ment—and ‘‘ this means that unless the meeting of 
the fleets takes place fairly early in the day, it is most 
difficult, if not impossible, to fight the action to a 
finish.” Has such foresight and careful reasoning 
ever been adequately appreciated ? 


victories. 


” 


THE DEPLOYMENT. 


Very short of reserve ships as we were, risks that 
otherwise might, perhaps, have been accepted would 
have been quite unjustifiable in this case, particularly 
as it was not easy to determine the correct direction of 
deployment until the battle fleets were almost in 
contact. Owing to a difference, which has never been 
properly explained, of about 12 miles between the 
estimated position of Lion as given to Iron Duke and 
the latter’s own reckoning, the German fleet was first 
sighted on the starboard bow instead of ahead, and 
the original intention of deploying on the starboard 
column was altered and the fleet turned to port. 

So much criticism has been directed at this and the 
subsequent movements of the Grand Fleet that it is 
advisable to recount the reasons on which this decision 
was based. These reasons are not made clear in the 
dispatches in the way in which a “ narrative” of the 
battle might have elucidated them. Admiral Jellicoe 
has stated in his book that : 

(a) In view of the relative positions of the two fleets 
and the assumption that the German fleet would have 
a destroyer screen ahead of it, “it would be suicidal 
to place the battle fleet in a position where it might 
be open to attack by destroyers during such a deploy- 
ment.” 


* No. I. appeared January 28th, 


(b) From its position there was considerable danger 
of the First Battle included in which were 
several of our older ships—being handled 
by the concentrated fire of the High Sea Fleet before 
the remaining divisions could get into line to assist. 

(c) And finally, the van of the enemy would have a 
very considerable overlap if line were formed on the 
starboard wing column, whereas this would not be 
the case if the turn to port were made. Excessive 
turning would be involved by deploying to starboard 
in order to avoid the enemy crossing the “ T” during 
the manceuvre. 

A further great advantage of the turn to port was 
that it placed the Grand Fleet between the German 
navy and its route home via the Skaggerak or the 
. Horn Reef Channel. 


Tue Turn To Port. 


Speed was reduced to 14 knots on deployment to 
allow the battle-cruisers to pass ahead, but was after- 
wards increased to and maintained at 17 knots for 
the rest of the action, experience having always shown 
that a margin of some 3 knots is necessary for station 
keeping when frequent minor alterations of course 
are involved, so that apparently the fleet had steam 
for 20-21 knots—i.e., the full power available—for 
the whole action. After deployment action was 
intermittent as the targets became visible, but smoke and 
mist interfered very greatly, not only with accurate 
practice, but with even seeing the enemy vessels, though 
many of them, when seen, received heavy punishment 
during this period, while the ships of the Grand Fleet 
were hardly hit at all. As we have seen, the first 
attempt on the part of the Germans to escape the 
encircling Grand Fleet was about 6.30, when their line 
was inverted. They appear from Von Scheer’s chart 
to have turned a complete circle, or rather a flat 
ellipse, away from Admiral Jellicoe, and to have 
returned to approximately their former 6.30 position 
by about 7 p.m. In a second and final effort to break 
off the action, at about 7.10 to 7.20 p.m., the German 
line—see Charts V. and VI., Diagram 7—was again 
inverted 16 points, under cover of a destroyer attack 
supported by a final effort by the four remaining 
battle-cruisers. It is most important that this move- 
ment of the battle line and the time thereof be con- 
sidered, as the destroyer attack on our line was safely 
countered by a subsequent turn of two points away, 
and then at 7.25, as the destroyer attack developed, 
by turning a further two points. It is on this turn- 
away that an avalanche of uninstructed criticism was 
poured on the leader of the Grand Fleet prior to the 
publication of the official dispatches and the German 
official account with diagrams. Had it been possible 
clearly to observe either movement of the German line, 
there is no saying what counter move might have 
been made; under cover of heavy smoke screens, 
regarded by many captains as one of the remarkable 
features of the action, the German fleet temporarily 
vanished, and to have attempted to penetrate that 
screen through a developing destroyer attack would 
have been sheer madness. In Vice-Admiral Burney’s 
report we read: ‘ As the destroyer attack developed 
the enemy battle fleet in sight were observed to turn 
at least eight points until their sterns were towards 
our line. They ceased fire, dectined further action, 
and disappeared into the mist.” His flagship Marl- 
borough had been hit by a torpedo at 6.54 p.m., so 
that it does not appear that she fell a victim to this 
attack. The tracks of all the other torpedoes evaded 
by Marlborough had been clearly seen; in Admiral 
Burney’s report he suggested that his damage was 
due to a submarine. In the German diagrams no 
claim is made to have scored a hit during this attack. 
Sir John Jellicee states: ‘‘ I doubt, however, whether 
the turn shown would have saved several ships from 
being torpedoed had the range been less and the 
torpedoes consequently been running at higher speed.”’ 
The means of countering destroyer attacks by turning 
towards or away from the destroyer had been the 
subject of experiment for many years; it was fre- 
quently tried in manceuvres about 1912. No sane 
man, on meeting a. poisonous snake in a jungle, 
approaches it to stamp on it; rather does he move 
away and shoot at it. Different forms of attack need 
different methods of coping with them, and the 
destroyers were wasting their efforts while the battle- 
ships were conserving theirs. Suffice it that the 
attack failed. Twenty odd torpedoes — though 
narrowly averted—might have been a very serious 
matter indeed. 

By the time that the attack has spent its force, 
7.33 p.m., the fleet was turned back two points, and 
again at 7.41. By this time, however, the majority 
of the battleship action was over, and though the 
battle-cruisers had been inflicting considerable punish- 
ment on the head of the line, this also was countered 
by effective smoke screens, under cover of which Lion 
lost sight of the enemy at 7.45 p.m. They were again 
seen and punished by the First Battle-cruiser 
Squadron about 8.30; but, practically speaking, the 
big ship action finished about this time. A night 
action was to be deprecated. Sir David Beatty gives 
five excellent reasons against it, and shortly after 
9 p.m. the fleet took up its disposition for the night 
with every expectation of coming across the enemy 
in the early hours of the morning. Disappointing as 
it was for us to have such a magnificent opportunity 
presented in the way of position at 6 p.m. and to have 








lost touch by 8.30 p.m., no small amount of credit 
is due to Von Scheer for bis masterly use of smoke 
sereens to get himself out of a remarkably awkward 
situation. Favoured as he was by mist and failing 
light, lis destroyers saved his ships again and again 
by their smoke production—grey smoke created with 
excess of air or black for lack of it as circumstances 
demanded—but there is ample evidence that the 
1500 odd rounds of heavy shell fired by the Grand 
Fleet had left their mark on his squadrons. 


Some MyYSTERIEs. 


One of the most inexplicable things in the dis- 
patches lies in the unstated, but apparent, conviction 
of all concerned that evening that the enemy would be 
found to the westward the following morning. So 
much so was this the case that we find Admiral Beatty 
at 4 a.m. giving his position to the Commander-in- 
Chief, and requesting permission to sweep to the 
south-west. At the moment his course was north- 
east and speed 20 knots, and examination of the 
German chart reveals the fact that he must have been 
remarkably close to the tail end of that fleet, which 
was hurrying home a few miles across and ahead of 
the battle-cruiser force. But there are a lot of other 
inexplicable items in the dispatches. ‘ For instance, 
the Black Prince was apparently lost entirely from 
sight—whether damaged or not is not clear—from 
5.40 p.m. onwards. A single signal by wireless tele- 
graphy was received from her about 9 p.m. and then, 
except from German sources, nothing further. 
Apparently, “entirely misjudging the situation,” 
says Von Scheer, “she blundered into the ‘ Kaiser’ 
class squadron at midnight and was sunk with 
terrific explosions.”” Her proximity to the “‘ Kaiser ”’ 
class at a time when several attacks were in progress 
may have led to the conclusion that one of these had 
been blown up. On the other hand, Von Scheer’s 
report, though he calls the vessel a “‘ Cressy” class 
cruiser, effectively disposes of the report that the 
Germans were seen to have been firing into one of 
their own ships. Another unexplained mystery is 
that of the “‘ heavy shock” felt by all ships about 
8.40 p.m. It was so general and simultaneous that it 
cannot have been sunken wreckage, but there is no 
corresponding loss to account for its being an explo- 
sion. It is interesting to read the signals in detail. 
Space forbids quotation, but illustrations of the 
assistance rendered by the Admiralty in forwarding 
information which it had acquired or overheard 
are frequent and greatly redound to its credit. 
For instance, at 3.12 a.m. it gave the Commander- 
in-Chief the position of a light cruiser at 3 a.m. (page 
483); at 3.29 it gave position, speed, and course of 
the German main fleet at 2.30 a.m. (page 484); at 
at 5.30 a.m. it forwarded the 3.45 a.m. position of 
the derelict Elbing. Instances cou'd be multiplied. 
Inter-ship signalling was found to be a detail that 
would bear improvement. Visual signalling is rapid, 
but between the order given, the signal coded and 
dispatched, received, decoded, and delivered to the 
officer concerned, time is bound to elapse, and two or 
three important signals appear to have been ignored 
or else not received. The most important of these 
is Beatty’s signal at 7.47 p.m. “Submit van of 
battleships follow battle-crnisers. We can then cut 
off whole of enemy’s battle fleet.’ The reply—appar- 
ently—-sént at 8 p.m. was “ Present course of fleet: is 
west,”” but on account of failing light the majority 
of the Grand Fleet had already ceased fire; King 
George V. leading at 7.22 p.m., Iron Duke 7.31 p.m., 
&c. More criticism has been directed at this signal. 
Very little common sense is needed to discern that it 
might have more than one meaning, for Sir David 
Beatty had definite opinions against risking a night 
action. Another important signal seni at 1.56 a.m. by 
wireless telegraphy from Faulknor to Iron Duke was 
apparently not received ; it ran: “‘ Urgent. Priority. 
Enemy’s battleships in sight. My position 10 miles 
astern of First Battle Squadron.’ This signal was 
repeated twice but not answered. 


TORPEDOES. 

To engineers and naval architects, quite as much as 
to naval officers, interest in the battle is very keen as 
regards the lessons to be learnt, but great care is 
necessary in discriminating between the true and the 
faise in this respect. In matters of detail such as the 
necessity. for improved turret and magazine protec- 
tion there is no room for mistake; into matters of 
principle, such as the value of the torpedo for attack- 
ing large ships, a number of questions arise external 
altogether to the incidents of the battle itself, or, 
arising from the battle, were certain occurrences, 
causes or effects ? We are told daily that the torpedo 
will—in future /—whether fired from aeroplane or 
submarine of some, as yet, unevolved design, play 
havoe with our still nebulous super-Hoods. We will 
discount the history of similar claims made in the 
early "nineties, and also that of the Japanese war. 
which resulted in the Dreadnought and left us with 
the same size of torpedo, and, without bias and con- 
fining ourselves solely to the statistics compilable from 
the Official Dispatches, see what was actually accom- 
plished by the torpedo. The Germans admit firing 
107 torpedoes—Von Scheer, page 599. They scored 
one hit on H.M.S. Marlborough, which was struck in 
the least vital part possible, the vessel maintaining 
her position in the line until early the following morn- 
ing. In neither the 6 p.m., the 6.30 p.m., or 7.20 p.m. 
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destroyer attacks were any hits scored out of the very 
large number—22 in the last attack alone—fired at 
our line. On the other hand, out of a i 
to the dispatches—of about 75 recorded as fired, we 
scored two hits out of the 35 or so fired during the 
daylight action, and at least 4 or 5 out of the 40 or so 
fired during the night. The day was ideal for torpedo 
attacks ; there were 260 ships present ; 8 hits out of 
182 torpedoes, or 4.4 per cent., are believed to have 
been secured, but the ships sunk only include the old 
battleship Pommern, the old cruiser Frauenlob, and 
the new light cruiser Rostock, all of which were 
torpedoed—with 2lin. type—during the night action. 
If the Lutzow and the Elbing were hit—the latter 
is uncertain—it cannot be said that the torpedo sank 
them. The former was really sunk by gunfire, though 
the-Germans did shoot one into her themselves to 
hasten the inevitable end, and the Elbing collided 
with the Posen. According to Von Scheer, Rostock 
and Elbing remained afloat but derelict, and were 
finally blown up by the Germans themselves “on 
hostile forees being sighted.’ The only undoubted 
sinkings due to torpedoes alone were the old Pommern 
and Frauenlob. There, in the Official Dispatches, 
for those who trouble to unravel them, will be found 
the above facts. Two —the oldest ships present— 
sinkings out of 260 vessels and 182 torpedoes fired 
during the twelve hours that the action lasted ! 








The Working of Single Lines of 
Railway. 


Tue disaster of the 26th ultimo on the Cambrian 
Railway—which is mostly single-tracked—has aroused 
considerable public interest in the working of single 
lines, and as the descriptions given in the lay Press 
have been incomplete and, in most cases, inaccurate, 
we think the following details will be of interest. 

The earliest single lines of railway—which were 
remarkably few in comparison with the double lines— 
were made safe by employing only one engine on 
them. Later, when single lines of greater length were 
opened, e.g., the Southampton and Dorchester in 
1847, they were divided into sections, and a train 
staff of wood for each section was employed. No 
train was allowed into a section unless it was in pos- 
session of the staff for the section. On some lines a 

















FIG. 1—THE TYER TABLET INSTRUMENT 


pilotman, wearing a red cap or a red badge round his 
arm, accompanied all trains. That was the system 
used on the Thirsk and Malton branch of the North- 
Eastern. Yet another means was the use of a pilot 
engine. The Standedge tunnel—3 miles 66 yards— 
of the London and North-Western Company was 
operated in that way. It was found too slow, and 
the pilot engine was replaced by the train staff, and 
trains were allowed to follow one another at ten 
minutes’ intervals, the last train of the series in the 
same direction taking the train staff. Later, in order 
to regulate the working of following trains, train staff 
tickets were devised. These tickets were kept in a 
box, access to which could be obtained only by using 
the staff; subsequently, the lid of the box back- 
locked the staff so that the latter could not be with- 
drawn for use unless the lid was closed. The intro- 
duction of the electric telegraph aided in the safe 
working of the staff and ticket system. In this 
relation it may be observed that Captain Mark Huish, 
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hs,”” that the only way by which a single line could 
worked with ute safety was by the train staff. 
“The telegraph alone in such cases was a source of 
itive. danger.”’—‘* Proceedings,” Institution of Civil 
i , Vol. XXII., p. 50. 


Tue Starr anp Ticket System. 


The staff system, with or without tickets, is one 
of the four systems authorised by the Board ef Trade, 
and now by the Ministry of Transport. Where tickets 
are used the block system must be in operation as 
well ; where the staff only is used and one train only 
may be in a section, the block system is not necessary. 
It has already been said that the staff is necessary 
to gain access to the tickets, and no driver must 
accept a ticket unless he sees that the staff is at the 
station where he receives the ticket. The fact that 
a driver, entering a section without making sure that 
the staff is at the right end, does so at the risk of his 
own life ensures that this regulation is fully observed. 
Where a line has two or more consecutive single-line 
sections the staffs are shaped and lettered differently 
—round and black letters, square and blue letters, and 
triangular and red letters. The tickets are coloured 
accordingly. 








By the Act of 1889 the block system became com- 
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FIG. 2—THE 


pulsory on all passenger lines except the single lines 
on which only one engine at a time was allowed. At 
that time, according to “ Signal Arrangements and 
Systems of Working Railways” for 1888, C. 5745, | 
there were in the United Kingdom 5084 miles out 
of 8100 miles of single line worked by the train staff, 
with’ or without tickets, combined with the block 
system, and 23304 miles had this arrangement but | 
without the block system. 


Tue Extecrric TaBLet SysTeM. 


The train staff system, even with tickets and the 
block, had one great drawback—trains could only 
enter a section at the end where the staff was. Were 
it necessary for any reason to get the staff to the other 
end of the section it had to be conveyed by a light 
engine, platelayers’ trolley, or by hand ; on many an 
occasion it was sent by a man on horseback. 

The introduction of the electric tablet system 
removed this difficulty, as it allowed a train to enter 
at either end. Whilst the tablet was patented by 
the late Mr. Edward Tyer, it is generally believed to 
have been the idea of Mr. Currer, a traffic superin- 
tendent of the Caledonian Railway. It was first used 
on the Lockerbie-Lochmaben section of the Dumfries 
branch of the Caledonian Railway in 1878; after- 
wards on the Callendar and Oban ; and, later, on the 
North British. According to the Blue Book, C. 5745, 
just quoted, there were, at the end of 1888, 1254 miles 
in England and Wales and 262} miles in Scotland 
controlled by the tablet. 

There are various forms of tablet instruments. 
One is seen in Fig. 1. Each of the two signal boxes 








the then general of the London and North- 
Western Railway, told the Institution of Civil Engineers, 





controlling a section has such an instrument, and the 
two are electrically connected by line wires, There 


in January, 1863, when discussing “ Railway Tele~ 
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is a bell code for the exchange of signals, and to obtain 
a tablet the man concerned, after the dispatch and 
acknowledgment of the bell signals on the right-hand, 
or bell, plunger, presses down the left-hand, or switch, 
plunger.. The man at the other end of the section 
does the same, and current is thereby sent from the 
battery in the further box, which releases a lock 
holding the slide seen in the lower front of the case. _ 
Resting on this slide are the tablets, the lowest of 

which lies in a recess in the slide, and when the latter 
is withdrawn this tablet is presented. The with- 
drawal of the slide breaks the switch circuit, but not 
the bell circuit, and, therefore, the signalman at the 
further end cannot get a tablet to send a train in the 
opposite direction. The signalman in possession of 
a tablet hands it, in due time, to the driver of the train 
entering the section, and on the arrival of the train 
at the other end the slide in the upper part of the 
instrument there is drawn out—it is always free— 
the tablet is laid on it and is pushed into the machine. 
The entry of the tablet thus restores the switch 
circuit, and either man may now, with each other's 
consent, obtain another tablet. Should a tablet have 
been withdrawn and it is not, for any reason, used, 
it may be returned to the original instrument through 
the upper slide and the switch circuit is thus again 














resto: Visual signals are provided to show the 
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WEBB AND THOMPSON ELECTRICALLY-CONTROLLED TRAIN STAFF APPARATUS 


condition of the instruments, and a window to see 
that there are tablets ready for use. 


Tue Execream TRAIN STAFF. 


After the passage of the Act of 1889, which made 
the block system compulsory, Mr. F. W. Webb and 
Mr. A. M. Thompson, of the London and North- 
Western Railway, designed an electrically controlled 
train staff, which not only had all the advantages 


| enjoyed by the tablet, but retained the type of token 


to which so many railwaymen had been accustomed. 
It was patented in 1889, and was used first on the 
Bedford and Sandy branch. The “ Signal Arrange- 
ments ” Blue Book ceased after the end of 1895, but 
at that time, out of 8774 miles of single line in the 
United Kngdom, 2904 were worked by the block 
system and train staff, and 4737 miles by either the 
electric tablet or the electric train staff. 

The usefulness of the electrical train staff was for 
some years handicapped by the inconveniently large 
size of the apparatus. That was, however, met by the 
introduction of the miniature instrument illustrated 
in Fig. 2. The withdrawal of a staff is controlled by 
pawls in the curved portion of the slot in the head of 
the machine. When these pawls are energised by a 
current sent from the further box they are free to be 
turned by the staff ; unless free, the staff cannot pass. 
The turning of the pawls breaks the staff current, 
which is again restored on the insertion of the staff 
in the instrument at the other end or its restoration 
to the original instrument. 

Both tablet and staff instruments and their tokens 
are sc designed that they cannot be used for an 
adjoining section. They are also capable of being 
adapted for permissive working, é.¢., for a second 





116 


train to follow the first before the latter has left the 
section, where such a proceeding is allowed. 


SyxKes’ NON-TOKEN SystTem. 


In 1905, the Cairn Valley branch of the Glasgow 
and South-Western Railway was o} for passenger 
traffic, and it has always been worked by a non-token 
system based on Sykes’ lock-and-block. In 1915, the 
Lothian Railways of the North British Company were 
opened, and they are controlled on the same prin- 
ciple. 

Fig. 3 is reproduced from a photograph of the 
interior of one of the boxes giving access to and from 
the Lothians Railways. The only instrument con- 
cerned is that seen on the shelf. It has the usual 
needle indicator a, the train indicator b and plunger c. 
It has also a slide d, a “‘ sending ’’ cancellation button 
e, and a “receiving” cancellation button f. The 
slide d is normally half-way out; it is pushed in to 
accept a train, and is pulled further out to send a 
train. The starting signal at the entering box is 
electrically controlled so that it cannot be lowered, 
for a train unless the latter has been accepted, and, 
when lowered, it is automatically restored by the 
train and cannot be again lowered until its lever in 








FIG. 3--NON-TOKEN INSTRUMENT 


the signal-box has been put to normal and been again 
electrically released. At the end of the section there 
is a treadle inside the home signal which has to be 
depressed by the arriving train before the instruments 
can be put to normal. 

IMPORTANT SAFEQUARDS., 

No effort has been spared to make the working of 
all these systems as safe as their importance demands. 
Drivers are forbidden to start. into a section without 
the tablet or train staff for the section, each being 
suitably engraved. Only the signalman or some other 
authorised person is permitted to hand the tablet or 
staff to the driver or to receive it from him, and only 
the signalman or the authorised person is allowed 
to withdraw the token from or insert it in the in- 
strument. 

ACCIRENTS ON SINGLE LINEs. 

The working of single lines furnishes proof of the 
truth of the saying, ‘‘The greater the danger, the 
greater the safety.’’ The collision of the 26th ultimo 
at Abermule is the first on a single line of railway in 
whieh passengers were killed since that at Radstock, 
on the Somerset and Dorset Joint Railway, on August 
7th, 1876. Twelve passengers were killed then, and 
two .years -previously—at Norwich, on September 
6th, 1874—twenty-one passengers were killed. In 
neither of these cases was the block system in foree, 
and, of course, the tablet system had not been in- 


vented. For over forty-four years there has, therefore, 
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been no collision on a single line in this country which 
has led to being killed. In contrast to this, 
it may be observed that in the single year of 1918 
there were 496 ‘“‘head-on”’ collisions—not neces- 
sarily all involving passenger trains—in the United 
States, in which 195 persons, of whom 97 were pas- 
sengers, were killed. 








The Newcomen Society. 


A MEETING of the Newcomen Society for the Study 
of the History of Engineering and Technology was 
held on the evening of Thursday, the 27th ult., in the 
offices of the Iron and Steel Institute. No better 
place could have been found, for the paper presented 
by Mr. Rhys Jenkins dealt with the Sussex iron 
industry. ; 

It was pleasant to learn from the secretary that 
the membership continues to increase, no less than 
twenty-five new names having been enrolled since 
the last meeting. It is now, we understand, prac- 
tically decided that all the papers presented to the 
Society shall be published annually under one cover 
and issued to the members. They will form an in- 
valuable history of technology, and will have the 
proud distinction of being the first thing of the kind 
ever attempted. We may remind our readers that 
the Society is not limiting its field of operations to 
engineering only, but proposes to embrace tech- 
nology—or the application of arts—of all kinds. 
Mr. W. H. Dickinson, of the Science Museum, South 
Kensington, is the hon. secretary. 

We print below the admirable paper presented by 
Mr. Rhys Jenkins, who is well known to our readers. 
It is pleasant to know that his present contribution 
will be followed in due course by another from the 
same author, which will deal with the iron ore and 
mines of Sussex. An excellent discussion followed the 
paper, to which a son of Mr. Mark Robinson con- 
tributed a description of an ancient hammer pond 
and dam on his property near East Grinstead. Mr. 
Henry Graves caused quite a flutter of excitement by 
producing, apparently from his pocket, a piece of 
ancient Indian iron, which he himself had sawn off a 
beam. Beams were of old made in India, he ex- 
plained, by welding together lumps of iron weighing 
not more than a few pounds each. As some beams 
he had inspected were eight, nine, or even more 
inches square, and as they measured l5ft. to 20ft. 
long, the number of pieces of iron needed may be 
imagined, Amongst other speakers were Mr. W. J. 
Hall and Mr. T. E. Lones, who discussed some of the 
technicel points of, ancient ironfounding ; Mr. Mark 
Robinson and Mr. Dendy Marshall, who touched upon 
ancient place names in Sussex and Surrey and the 
disappearance of traces of the old workings; Mr. H. 
W. Dickinson also spoke; whilst Mr. W. A. Young, 
who was not able to be present, contributed some 
valuable notes on Sussex fire-backs. 


THE RISE AND FALL OF THE SUSSEX IRON 
INDUSTRY.—PART I. 


By RHYS JENKINS. 


Although the iron industry in Sussex has been 
extinct for a hundred years, the district is, historically, 
one of great importance, for there can be no doubt 
it was there that the blast-furnace was first used in 
England, and that it was from thence that it spiead 
to the other iron-making districts of this country. 

The present paper is intended as a general survey 
of the Sussex iron trade. It is hoped that other 
papers will be laid before the Society dealing with 
particular aspects of that trade and with particular 
works, as well as with iron manufacture in other 
parts of the country, and generally. 4 

At the outset it should be explained that although 
it has become usual to speak of the distri¢t as Sussex, 
it embraces parts of Kent, Surrey and Hampshire ; 
in fact, it is the Weald between the North and South 
Downs. On a map, we find the sites of old ironworks 
extending: from a little beyond Haslemere, on the 
west, to Sissinghurst, or, say, to a line drawn north 
wards through Winchelsea, on the east. 

The manufacture of iron was carried on in the 
Weald, as in other parts of the country, in prehistorie 
times, and there are clear indications of the existence 
of the industry during the Roman occupation. With 
the coming of the Anglo-Saxons, it is supposed to 
have sunk to small dimensions, and the indications of 
its existence until Norman times are very scanty. 
Domesday Book mentioned but one iron mine in the 
district, but this does not necessarily mean that there 
was only one at work. During the thirteenth, four- 
teenth and fifteenth centuries, the manufacture was 
being carried on, but probably not more extensively 
than in other districts, such as the Forest of Dean. 
In 1300 the ironmongers of London were complaining 
of short length in the iron bars supplied by the makers 
of the Weald. Then, about the middle of the four- 
teenth century, we know that there was a forge at 
Tudeley, in Kent, and, still later in the same century, 
another near Penshurst. 

In the early days the iron was made by a direct 
process, that is to say, the ore was reduced directly 
into malleable iron. At the present time substantially 





all the iron made in the world is smelted in blast- 





Fes. 4, 1921 


furnaces, the product of which, pig iron, requires © 
subsequent treatment for conversion into wrought 
iron or steel. It will be recognised at’ once that the 
production must have been on quite a small scale. 

It was the introduction of the blast-furnace that 
started the Wealden iron industry on its career of 
prosperity that soon led to Sussex becoming the 
premier iron-producing district of England. Not that 
we must imagine that it was ever anything in the 
nature of a ‘“‘ Black Country.”” Although there were 
a great many works, they were scattered over a wide 
area ; the product, after all, was very small compared 
with modern practice ; the only fuel employed was 
charcoal, and power was derived from the streams 
instead of, as nowadays, by burning coal in boiler 
furnaces. 

The blast-furnace had been in use on the Continent 
for some considerable time before it appeared in 
England, and here it may be explained that the term 
blast-furnace is used to indicate a furnace of some 
height, fed at the open top, and from which, at the 
bottom, fluid metal is tapped from time to time. The 
date of the invention is obscure, but probably we 
shall not be far wrong in saying that such furnaces 
came into use some time in the fourteenth century, 
and somewhere in a zone comprising Western Ger- 
many and Eastern France, extending from the Alps 
to Belgium. The invention has been claimed for the 
Liége district, and it has been stated that a furnace 
was built near Namur in 1340, and that by the year 
1400 two furnaces near Liége—Les Vennes and 
Grivegnée—were well known.’ 

However, from quite early in the fifteenth century 
we have documentary evidence that ironfounding 
and iron castings were known in Germany, France, 
and Italy. There is in existence a letter, dated Sep- 
tember 17th, 1415, from the Town Council of Strass- 
burg to the Council of Freiburg referring to an iron- 
founder—isengiesser. Then it appears that the 
Archives dép. de la Cote d‘Or, at Dijon, contain refer- 
ences in 1433 to “ pierres faites pour le plus gros 
canon de fer de fondue,” and in 1440 to “Un veil 
canon de fer de fondue.’”’? In 1460-64, we have 
the account by an Italian architect, Antonio Averlino 
Filarete, of a visit paid to a works in the Alps. He 
remarks that the iron from the furnace is fluid like 
bell-metal, and that, like it, it may be cast in moulds : 
and he adds that there is at the Castle of Milan a 
cast iron gun in the form of a lion.* 

Other examples could be furnished, but enough has 
been said to show that the blast-furnace was known 
over a fairly wide area by the middle of the fifteenth 
century. 

We have no record of the date of the introduction 
of the furnace into England, but it seems clear that 
it took place in the latter half of the fifteenth century. 
Mr. Giuseppi has published the accounts of an iron- 
works at Tudely, in Kent, for some years about the 
middle of the fourteenth century, and these leave no 
doubt that a direct process was in use there at that 
time. But when we come on to the year 1492 we 
find the term “ironfounder’’ a recognised and, 
apparently, commonly understood expression, such 
as not to require explanation, clearly showing, at any 
rate, that iron in the fluid form was known. In the 
Court Rolls at Lambeth Palace for the year referred 
to, is to be found an entry of a payment of £67 0s. 2d. 
to “‘ ye Iernefounders of Buxstede.” In the following 
year—1493—we have certain Chancery Proceedings 
on the complaint of “ Pieter Roberd, alias Graunt 
Pierre, yernefounder, dwelling in Hertfelde,” in 
reference to a quantity of iron amounting to over 
52 tons at £3 per ton, and in 1497 we find Simon 
Ballard, at Newbridge, in Ashdown Forest, cast large 
quantities of iron shot.5 This last entry leaves no 
doubt that by 1497 ironfounding was being carried 
on in Sussex. 

The earlier entries, relating to the Buxted and 
Hartfield ironfounders, are not so decisive. We do not 
know that the term “ ironfounder ’’ was used in pre- 
cisely the modern sense. The name “ founder ” 
meant a melter, and was applied for long afterwards 
to the man in charge of a blast-furnace. Again, the 
quantities of material concerned are quite large for 
the period, and it is difficult to see in what form they 
can have been if of cast iron, for it is to be remem- 
bered that a market for cast iron wares had yet to 
created. It would seem then that we should keep 
our minds open to the possibility (a) that the blast 
furnace had not. yet come in, and that. the ironfounders 
referred to were making castings by re-melting east 
iron produced incidentally in the working of a direct 
process; (6) that they were working blast-furnaces 
and, at Buxted and Hartfield, converting the product 
into wrought iron, in which case “ ironfounder ” 
would be the equivalent of ‘‘ founder,” the man in 
charge of the furnace ; (c) that they may have been 
making castings from a blast-furnace. 

Now, in view of what has been said as to the 


1 Lav eleye, Baron E. de, Proc. Inst. Mech. Eng., 1883, p. 
330 ; Journal of Lron and Steel Institute, 1913. 

? Johannsen, Otto, in “Archiv fiir die Geschichte 
Tecknik.”’ Vols. iii., v. and viii. 

8 Oettingen, Wolfgang von: Antonio Averlino 
Tractat iiber die Baukunst. Wien, 1890. 

* Archeologia. Vol. lxiv. 

5 Probably Newbridge was the location of the “ great 
waterhamor,” said to have heen working in Ashdown Forest in 
1496. Salzmann: English Industries of the Middle Ages, p. 30 
ni. 
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restricted field for iron castings, it is clear that fur- 
naces would not be set up unless some process was 
available for converting the product into malleable 
iron, and we have some evidence that the finery pro- 
cess was known at this time. In 1496, one Robert 
Fyner is commissioned “ to take artificers, ‘ founders,’ 
and labourers for building foundries for the making 
of iron for the ordnance.” * It is pretty clear that 
Robert Fyner was concerned in the ‘ron trade, and 
it is fair to assume that he had derived his surname 
from his calling. However, the case is strengthened 
by documents of a later date. In 1544, Henry VITI. 
was about to make war with France, and it seemed 
desirable to clear up the status of the Frenchmen 
residing in this country. Their names were recorded, 
and all those who had not already received Letters of 
Denization were required to take the oath of alle- 
giance and become denizens, or to leave the country. 
‘Now, in the lists of denizations’? we find a number 
of Frenchmen employed at various ironworks, some 
of whom are described as “‘ founders,” and others as 
‘“* finers.”’ The Duke of Norfolk had five or six ; one 
of them, John Gumrie, a “finer of iron,’”’ had been 
in England ten years; another, Maryan Predome, a 
‘* finer,” had been here five years. At another works 
was John Lyonarde, “‘ French born, a finer, in Eng- 
land thirty years’’; this takes us back to 1514. 
Another man, John Deford, aged sixty, had been 
in England thirty-five years, ¢.e., since 1509, but it 
is not stated that he was a finer. Similarly, Lambart 
Symar, who had been in England since 1494, is 
described in general terms as an ‘“ ironworker.” 
Other men are mentioned as having been in this 
country for eighteen, twenty, and thirty years. 
Peter Denwall, who had been in England thirty-seven 
years, must have been brought over as an infant, for 
in 1544 his age was but forty years. 

In all, there are upwards of forty Frenchmen 
named as being concerned in the ironworks ; for the 
most part they came from Normandy, but some are 
described as of Bewasyn, and others as of Picardy. 
One of the Picards is James Lenarde, possibly the 
ancestor of the well-known iron-making family at 
Brede. We do not find in these lists the name of 
Pieter Roberd or Graunt Pierre, of Hartfield; no 
doubt he, and the original colony of.ironworkers, had 
died before 1544. 

On this evidence it seems impossible to resist the 
conclusion that the blast-furnace, together with the 
finery process for converting cast iron into malleable, 
had been introduced into England before the year 
1500, and that by that date there were at least three 
furnaces at work, i.e., Buxted, Hartfield, and New- 
bridge. Moreover, the fact that these ironworkers 
were of French origin points to our having borrowed 
the new method of ironmaking from France. This 
view is supported by the terms used in the trade— 
furnace, founder, finery, chafery, tuyere—all of which 
occur in the same or in a closely similar form in the 
French. 

No doubt the old direct method of manufacture did 
not disappear from Sussex at once, but survived for 
a time, competing with the new. However, it is likely 
that by the middle of the sixteenth century it had 
been displaced entirely by the blast-furnace and 
finery. The Denization Lists mention the Duke of 
Norfolk’s works, the King’s forge at Newbridge, the 
forge at Parroks, Master Lunsford’s ironworks, Master 
Wybarn’s ironworks, Master Pelham’s ironworks, 
Master May’s ironworks, Master Barham’s ironworks, 
and those of Sir William Sidney and Sir Robert 
Tyrwight, but these were merely the works in which 
were employed Frenchmen who had not already 
become denizens. By that date a number of native 
workmen had been trained in the new process, and 
the total number of works in the district was con- 
siderably greater. At any rate a return made in the 
year 1548°® gives the number of iron mills, furnaces, 
and hammers in the County of Sussex as fifty-three. 
Probably we shall not be far wrong if we say that of 
these, twenty-six were furnaces. In the Rape of 
Hastings it would seem that the development had 
been more particularly noticeable within the preceding 
seven years, while in the Rape of Lewes it had begun 
about the year 1533. One of the points that attract 
attention in this return is that the newer works were 
being established as near as possible to the sea coast. 
In many instances we find stated the number of miles 
the works is distant from the salt water, as, “‘ the iron 
mill of Robertsbridge standing within 3 miles ot 
salt water,” and “the iron hammer of Mountfield 
within 4 miles of the salt water.” Clearly the object 
was to reduce as far as possible the expensive land 
transport. Every reduction in the cost of carriage 
placed the Sussex maker on a more favourable footing 
as against the foreigner in the London market. But 
quite apart from this there seems at this period to 
have been a slackening in the foreign competition 
which assisted the growth of the industry. Inthe return 
of 1548 before alluded to, the people of Hastings say 
that in spite of the increased number of furnaces, 
the price of iron had gone up from £4 to £9 and £10 a 
ton. This growth was based almost entirely upon the 
production of wrought iron. Apart from a few open 
sand castings, such as fire-backs, the only cast iron 





® Calendar of Patent Rolls. Hen. VII. December 13th, 
1496. 


7 Huguenot Society Publications. Vol viii. 


goods made were iron “ gunstones ” and pvilets, and 
for these the demand was limited and irregular. It 
is an interesting question how the cannon balls were 
moulded. Biringuccio states that in Italy in 1495 
they were cast in metal moulds. Possibly the plan 
was adopted in Sussex. 

The names of the owners of works mentioned in the 
Denization Lists point to the change that was in pro- 
gress in the organisation of the industry. With the 
direct process the make was necessarily on a small 
scale, resulting in the production of a bloom weighing 
from 100 1b. to 200 Ib. at a time. The manufacture 
could be carried on with few appliances, inexpensive 
erections, and entirely by human labour. It required 
but small capital outlay—it was the industry of the 
small man. The coming of the blast-furnace rapidly 
changed all that. The furnace, with the finery, 
chafery, and hammer, were comparatively expensive 
structures. The furnace bellows and the hammer 
called for more power than could be applied con- 
veniently by human power, so that water power had 
to be resorted to. This meant the acquisition of an 
existing mill, possibly of a number of water rights, 
the construction of dams or bays to form the furnace 
and hammer ponds, once so common a feature in 
Sussex. All this required the outlay of capital, 
probably in many cases the ownership of land. In 
short, we see iron-making being transformed from a 
craft such as that of the blacksmith into something 
approaching modern capitalistic production. 

In coming on to the date 1548 we have passed a 
great landmark in the history of the Sussex iron 
industry—the founding of the first cast iron gun ; 
that is to say, in England, for iron guns had been cast 
long before on the Continent. This took place in 
1543 at Buxted. The makers were Ralph Hogge and 
Peter Bawde. Hogge was the owner of the furnace, 
and Bawde was one of the founders of bronze guns 
in the service of the King. The reason he was brought 
down to Sussex is clear enough. Hogge knew how to 
work a furnace and could furnish the molten iron ; he 
knew nothing about guns or the preparation of the 
moulds for gun-founding. Bawde, on the other hand, 
was an expert gun-founder in bronze and was learned 
in the proportions of the various pieces. We do not 
know that he adopted the same proportions, for 
instance, in regard to thickness of metal, or exactly 
the same methods of moulding, but in any case, the 
cast iron guns were a success. As compared with 
bronze guns there was an enormous advantage in 
cost, even after the founder had made a good profit 
and paid the carriage to London. We do not hear 
that Bawde continued to be concerned with iron guns, 
possibly some of hisassistants were left to carry on the 
work; but,at anyrate, the production went on steadily, 
and in 1557 we have a letter from an Italian in London 
to the Duke of Mantua ‘remarking upon the cast iron 
guns at the Tower. He finds it necessary to explain 
that they were made in the same way as the bronze, 
so presumably, although cast iron guns had been made 
long before, they had not come into general use on the 
Continent.® 
One of the furnaces at which the founding of guns 
was taken up was that at Worth, and here again Mr. 
Giuseppi has laid us under an obligation."° He 
has published the accounts of these works for a period 
near the middle of the sixteenth century, and they are 
remarkably full in details of cost. There is also an 
inventory of the Worth establishment, from which it 
appears that it had “a duble ffurnace to cast ordy- 
naunce, shotte or rawe yron wt. all implements and 
necessaries apperteynin to the same.” There was 
also a finery for the production of wrought iron. 

In the period covered by the accounts—December 
24th, 1546, to January 17th, 1549—the amount of 
wrought iron made was 156 tons, and 56 tons of guns 
of various kinds, and 52 tons of shot were cast. The 
guns were valued at £10 a ton, the shot at about £4. 
The only other castings made were four chimney 
backs, sold at 3s. 4d. each. The shot founders were 
paid at the rate of 10s. a ton, and the gun founders 
£5 a ton, “ bering al charges except metall.”” The 
furnaces of these days were quite small ; allowing that 
to produce 156 tons of wrought iron, 234 tons of pig 
iron was required, we have, with the guns and shot, a 
total of 342 tons produced in a period of 107 weeks— 
that is, 166 tons per year. It is stated that the work 
was done in eighty-eight foundays—the founday was 
a period of six working days—so that we have a cast 
of a little under 13 cwt. per day, and this from a 
double furnace, that is to say, two furnaces built 
in the same block. One is inclined to think there 
may be something wrong in the figures, for guns up 
to between 2 and 3 tons we'ght were being cast. 
There is some indication, however, that the gun 
founders contrived to retain the molten metal in the 
hearth of the furnace and not to tap for a couple of 
days until a sufficient quantity had accumulated. 
It appears that the furnaces in Hainault at about 
this date were of approximately the same capacity, 
say, 6cwt. in twenty-four hours," and an undated 
paper, ascribed to the reign of Henry VIII., relating 
to “the yron milles called Newebridge in the nether 
end of the Forest of Ashdown "’ estimates that “ this 
myll will make yerely if she be w2ll stored and applied, 
80 tonne at least.” This figure is for the wrought 


iron product; the pig iron required would be 120 
tons, and with forty foundays of six days each, we 
have a daily production of 10 cwt. 

The manufacture of cast guns soon became 4 
prominent feature in the Sussex trade, and it is of 
this branch that we have most information. It 
seems to have been the first manufacturing industry 
in which the English distinguished themselves. 
During the reign of Elizabeth and onwards to the 
time of Charles IT., the English cast iron guns were in 
demand all over the Continent. The historian, Hume, 
noticed this fact, and remarked: ‘“ Shipbuilding and 
the founding of iron cannon were the sole (arts) in 
which the English excelled. They seem, indeed, to 
have possessed alone the secret of the latter, and great 
complaints were made every parliament against the 
exportation of English ordnance.” * 

The particular reason why we excelled in the pro- 
duction of cast iron guns is not clear. No doubt the 
Sussex iron was a good foundry iron, but such was to 
be found in a good many places on the Continent. 
Possibly there had been some development in the 
construction and working of the furnace; it would 
seem that the double furnace such as has been referred 
to in connection with the Worth ironworks may 
have been an English invention. Swedenborg states 
that cannon founding was established in Perigord 
by the aid of workmen brought over from England, 
and that some of the furnaces there were double, #.e., 
two furnaces built on the same block, in order to 
procure enough metal to cast large guns."* 

But the most likely explanation is that the Sussex 
men had invented some ‘better and cheaper mode of 
making the moulds than that which had been in use 


guns better, but they were also cheaper than the 
foreign guns. Of the attempts made to induce the 
Sussex workmen to go abroad there is ample evidence 
in the Register of the Privy Council. 

It is necessary, however, to guard against the idea 
that the production of guns became at any period 
the largest item of production of the Sussex works. 
It was, no doubt, the most profitable. The foreign 
demand in the reign of Elizabeth, for instance, was 
very considerable, but: all' the iron-makers who may 
have wished to enter upon this branch’ of the trade 
could not do so simply because the workmen capable 
of making the moulds were few in number and the 
training of new men took time; and then, later on, 
came Government measures in restraint of the manu- 
facture of guns for export. 

By the reign of Charles IT. these restrictive measures 
had so enhanced the price of guns on the Continent 
as tomake the trade a very enticing one, and foreign 
competition made itself felt. Sweden in particular 
became a large producer. The Wealden gun founding 
industry dwindled away to nothing. However, by 
that time, a demand was springing up for other cast 
iron goods, pots, pans and the like. It would seem 
that apart from such things as could be produeed by 
open-sand casting, the articles made were of circular 
section ; probably the moulds were, like those for the 
guns, struck up in.loam. However, the matter of the 
production of guns and other castings in the Weald 
cannot be entered into here. 

In the year 1548 it was stated that there were 
sixty-three ironworks in the county of Sussex, and 
of these we have assumed that twenty-six were fur- 
naces. No figures are available in regard to the extent 
of the industry for the ensuing quarter of the century. 
The inquiry of 1548 arose from the public outcry 
against the consumption of wood by the ironworks. 
This outery persisted and in Parliament repeated ob- 
jections were raised against the works both .on this 
ground and on the impolicy of exporting ordnance. 
Ralph Hogge, the Queen's “ gonnestone maker ‘of 
yron,” had obtained, in 1568, a patent giving him 
the sole right to export iron ordnance and shot. In 
January, 1574, he complained of the infringement of 
the patent. It appears that at this time there were 
seven founders casting ordnance, and that the total 
output was 400 tons a year. Four of these founders 
had begun to cast ordnance only within the last five 
or six years; Hogge himself, who, it seems, had two 
furnaces, and two others had been in the trade a long 
time. Possibly each of these complaints contributed 
to cause the inquiry made in 1574 as to the number 
and ownership of the works in the Weald. The Com- 
missioner gives long lists of the owners or founders 
and of the corresponding furnaces and forges, but 
apparently they are not exhaustive, for he says that 
in all there were “‘ not so few "’ as a hundred furnaces 
and iron mills, and his list falls considerably short 
of this number. It may be that the lists name the 
important works, and that he mado a guess as to the 
total. 

In 1588 we have a list of thirty-seven owners, 
twenty-three furnaces and thirty-two forges. Norden, 
in 1607, states that there were near 140 hammers 
and forges in Sussex ; this can only have been a rough 
estimate, and almost certainly is too high. In 1619, 
of the founders in the Weald, five were casting 


guns. 

Coming on to the time of the Civil War, we have a 
most interesting dociiment giving the names of all 
the furnaces and forges in Sussex, Kent and Surrey 
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in the year 1653.4 In all, thirty-five furnaces and 
forty-five forges are mentioned. Of these, twenty- 
seven furnaces and forty-two forges were in Sussex, 
seven furnaces and one forge in Kent, and one furnace 
and two forges in Surrey. 

We have now come to what appears to have been 
the culminating point of the iron trade of the Weald, 
and as the paper had already reached a considerable 
length-—in spite of efforts at condensation—the con- 
sideration of the progress of the industry in later 
years must be reserved for another occasion. 





The Institute of Transport. 

Tue Institute of Transport held its first congress 
at Manchester on January 27th, 28th, and 29th. 
Some hundreds of members attended the various 
functions, and before separating it was decided to 
form the first of the local centres of the Institute, 
that for the North-Western District, with head- 
quarters at Manchester. In addition to the reading 

-of papers and discussions, visits of inspection were 
made to the Manchester Ship Canal, Trafford Park, 
the dock system of Liverpool, the train control 
system and school of signalling of the Lancashire and 
Yorkshire Railway, and the car shed and car-building 
works of the Manchester Corporation Tramways. 
Those who desired to do so were also given the oppor- 
tunity of seeing the Anderton canal lift, the Stuart- 
street electricity station, a packing warehouse of 
Lloyd’s Packing Warehouse Company, and the Lanca- 
shire and Yorkshire Railway electric line to Bury, and 
the Clifton power station. It was generally felt that 
in selecting Manchester for the first congress an 
excellent choice had been made, as the district is 
one which illustrates to a greater extent perhaps than 
any other industrial area the development of the 
various transport agencies, rail, waterways, and roads. 

In the absence of Lord Ashfield, the president of 
the Institute, the congress was held under the chair- 
manship of Sir Henry Maybury. Four papers were 
included in the agenda. Two of them dealt with 
various aspects of road transport. In the first paper 
Mr. C. le M. Gosselin traced the development of the 
mechanically propelled road vehicle. He expressed 
the belief that for loads of from 3 to 4 tons the electric 
vehicle would probably hold the field in future. 
Various combinations of steam and petrol and petrol 
and electricity were, he reminded the conference, 
being tested at the present time. He expressed doubts 
of the wisdom of the clearing house system in con- 
nection with road transport. The perfecting of 
machinery, training of staffs, the selection of the right 
type of vehicles to deal with the various classes of 
goods in the most efficient manner, and, lastly, the 
weaving of traffic together in a manner to permit of 
economical working, were all elements outside the 
province of the {Clearing House, but they had an 
important bearing on the development of road trans- 
port. In the second paper Mr. J. Cracroft Haller, 
the County Surveyor of Nottinghamshire, dealt with 
roads and road construction. The chief point made 
by the author was that it was a preferable policy to 
devote the available money and materials rather to 
the improvement of a large mileage of existing roads 
than the construction of a small mileage of new arterial 
roads. Mr. Haller referred to the inquiry made by 
the Departmental Committee of the Ministry of 
Transport, and said he had authority for stating 
that the report about to be issued would make the 
following definite recommendations as to weights and 
speeds. That the maximum weight of a traction 
engine shall not exceed 18 tons 10 cwt. when ready 
for the road, including fuel and water, and the maxi- 
mum weight on the back axle shall not exceed 
14 tons. If the traction engine is fitted with a crane 
or a driving drum, &c., the gross moving load shall 
not exceed 20 tons, and the maximum weight on the 
back axle 15 tons. That the speeds of two miles per 
hour through towns and four miles per hour in the 
country, which are the rule at the present time, shall 
not be increased. That the maximum weight of a 
heavy motor vehicle unladen shall not exceed 7 tons, 
as against the present 5 tons, and the weight on the 
axle 9 tons, compared with the present 8 tons. 

The attention of the Minister of Transport had, 
said Mr. Hall®r, been directed to the need of a type of 
tractor that would fill the gap between the tractor 
and the traction engine, and the precise class of 
vehicle had been suggested by the Committee. Such 
a vehicle would have a maximum weight when ready 
for the road of 13 to 14 tons, with a maximum back 
axle weight of three-quarters of the total weight. 
Another paper by Mr. Smith described’ the 
construction and repair of locomotives at the Gorton 
works of the Great Central Railway. 


FUTURE OF THE CANALS. 


The waterways problem was the subject of a paper 
by Sir John Eaglesome, the general manager of the 
Aire and Calder Navigation. Dealing with the 
question of improving the canal system, the author 
dismissed the well-known ‘‘ Cross ”’ scheme put for- 
ward by the Royal Commission as unpractical and 
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uncommercial, and suggested a more modest 

for consideration. It includes the improvement of the 
Birmingham system so that larger boats up to 100 
tons might obtain access to a large basin near Birming- 
har, and the traffic be distributed thence by rail, 
road, or canal as might be most: convenient. The other 
routes selected for improvement by the author were 
the Trent and Don Navigation. He considered it 
desirable that Nottingham should be served by 
100-ton boats, and that craft of similar dimensions 
should be available to meet the requirements of 
Sheffield traders. Sir John put in a strong plea for 
State aid for canals. The only alternative was, he 
argued, public ownership. Just as the roads of the 
country were maintained by the community and put 
at the disposal of the public, so the canals might be 
maintained at the public expense, users paying tolls. 
The present was not, however, he realised, an oppor- 
tune time for any proposals that might be regarded 
akin to nationalisation. . 


The discussion on these papers ranged over a wide 
field, but the main theme was the need of co-ordinat- 
ing the various transport agencies. A point made 
by Mr. H. T. Chapman, the surveyor for the county 
of Kent, was that, unlike railways, of which the per- 
manent way remained under the control of those who 
impose the load, the road engineer was not responsible 
either for the axle load or the type of vehicle employed. 
Thatroad transport could be co-ordinated with railway 
working was indicated by the announcement that a 
special committee had been set up to consider the 
question of railways carrying goods by road. Some- 
thing was heard from Mr. H. Kelway Bamber on the 
subject of railway transport and high capacity 
wagons. He informed the conference that arrange- 
ments had been made and the wagons were now being 
built for the regular carriage of 45 tons for coal trans- 
port between the Durham coalfield and London. No 
difficulty had, he said, been raised either by the coal- 
owners or the consumer, and plans had been made by 
the latter—a London gas company—for automatic 
delivery of the coal. The saving of time involved 
would enable far better use to be made of the new high 
capacity stock than of the wagons used under the old 
method of transport and delivery. Mr. H. H. Gordon, 
who has somewhat original ideas on road transport, 
commented on the fact that the existing custom was 
not to create new facilities for handling merchandise, 
but for the various transport agencies to filch traffic 
from each other. That, he insisted, was not progress. 
He made one practical suggestion in connection with 
road transport ; he desired, he said, to see the mini- 
mum speed limit permissible to road vehicles raised, 
thus increasing the average speed of road motors and 
improving the efficiency of the whole system. 

Those associated with canals were disposed to 
resent the suggestion that, in addition to being the 
cheapest, waterways transport was the slowest of 
the available agencies. Mr. Sidney Preston, the 
chairman of the Canal Control Committee, insisted 
that it was not a question of the time in which the 
railways could dispatch and deliver goods, but of the 
actual period which elapsed between the handing of 
consignments to railway companies for transport and 
actual delivery. Judged by that test, canals transport 
often compared favourably with the railways. One 
method by which the use of the waterways by traders 
might be revived, quite apart from any improvement 
scheme, would be for the canal companies to be 
carriers as well as toll takers. As Mr. Ross-Johnson 
pointed out, if water transport is to be a real com- 
petitor of the railways those engaged in it must have 
the power of organising and of instituting through 
traffic. Nothing could, however, he agreed, be done 
to revive canal traffic without State aid. Sir Joseph 
Broadbank, on the other hand, said he believed that 
all forms of transport should be self-supporting. 


Visits To WorKs. 


The programme of visits proved a considerable 
attraction. Many features of interest were revealed 
during the inspection of Manchester Docks and the 
Ship Canal. Good progress is being made with the 
dock which is being constructed in the lower section 
of the Ship Canal, in which steamers with cargoes of 
petroleum spirit and other low flash-point oils may 
be safely accommodated. The oil is to be pumped 
from the vessels to installations that are being con- 
structed by various companies on land adjoining the 
Canal. It is expected that this new depdt will also 
be freely utilised for the bunkering of oil-propelled 
vessels. Arrangements have been made for the 
erection of two more transit sheds, each 450ft. long 
and 134ft. wide, on Trafford. Wharf. These transit 
sheds will be fitted with electric cranes, and there is 
to be a subway for the conveyance of grain from the 
sheds to No. 1 elevator. Another development is a 
new warehouse with a storage space of approximately 
54,000 cubic yards. This warehouse, which has a 
single floor 800ft. long, 200ft. in width, and 30ft. high, 
is now approaching completion. An important addi- 
tion to equipment now projected is a floating crane 
with a lifting capacity of 60 tons. Nine 5-ton loco- 
motive steam cranes have been recently acquired, 
and the facilities for the discharge of grain cargoes 
improved. At Trafford Park important developments 
are in progress, The Manchester Corporation is 





building a large electric power station on land belong- 
ing to the company. Among the new undertakings 
is a glass company, which is now erecting works 
designed for a capacity of 42,000,000 bottles a year. 
A very popular visit was that paid to the train control 
office of the Lancashire and Yorkshire Railway, 
where the modern system of centralised traffic control 
was explained and illustrated. The party which 
inspected the car works of the Manchester Corpora- 
tion Tramways also found much to interest them. 
The Hyde-road establishment is equipped with all 
the necessary plant and machinery for new car build- 
ing as well as repair and maintenance work. The 
sawmills, smithy, car body shop, machine shop, 
electrical shop, and paint shop were open to inspection. 
Running repairs are executed both day and night at 
all the depéts, and special attention is paid to per- 
manent way work. The processes employed include 
electric, a and thermit welding, and rail 
hardening by the'Sandberg “in sifu ’’ process. 








The Gas Regulation Act of 1920. 


Tue Board of Trade has now before it something like 
one hundred applications from gas authorities in different 
parts of the country for orders under the Gas Regulation 
Act of 1920, which will, in the first place, enable gas to 
be charged for by the therm, or 100,000 British Thermal 
Units, instead of by the 1000 cubic feet, as hitherto, and 
secondly, to charge the consumer with the whole of the 
extra cost in the manufacture of gas which has occurred 
since June 30th, 1914. In the past, under the emergency 
legislation applying to the gas industry, the whole of this 
burden has not been transferred to the consumer. When 
an Order is made by the Board of Trade, the gas supply 
authority has to declare the thermal value of the gas 
which it intends to supply in future, and, generally speak - 
ing, it is anticipated that the figure will be more or less 
that of the gas which is now being supplied. At the same 
time, the large consumers, and particularly the railway 
companies, are a little concerned as to the means to be 
adopted to ensure that they really get a gas of the thermal 
value declared by the gas authorities, and for that reason 
they have petitioned the Board of Trade regarding it. 
The whole matter turns upon the question of the pressure 
at which gas is supplied. Under the old legislation applying 
to the gas industry, a standard of 500 B.Th.U. per cubic 
foot has been more or less generally adopted, with a pres- 
sure of '*/,,in. Under the Gas Regulation Act of 1920 a 
minimum pressure of 2in. is prescribed, apparently 
irrespective of the quality of the gas, although this is a 
matter for interpretation, which the legal advisers of the 
Board of Trade will have to settle. Anyway, the case put 
forward by the railway companies is that the Board of 
Trade should take 500 B.Th.U. per cubic foot as a starting 

oint and apply to that the minimum pressure prescribed 
in the Act of 1920, of 2in. They say thatitis only by sucha 
pressure that the 500 B.Th.U. could be supplied to a 
burner in a given time, and that in consequence any 
reduction in the quality of the gas as declared by the 
supply authority should be accompanied by an increase 
in the pressure. For instance, it is put forward that for 
every reduction of 25 B.Th.U. per cubic foot in the declared 
thermal value below 500 there should be an increase in 
the pressure of one-tenth of an inch. The gas authorities 
oppose this proposal on the ground that experiments 
have shown that down to 300 B.Th.U. per cubic foot 
a satisfactory result can be obtained in the burners with 
a 2in. pressure in the main at the point of supply, and 
that to impose upon the gas industry the proportional 
increase in pressure with the decrease in thermal value 
would involve large capital expenditure upon plant, 
which would react upon the price of gas. It is obvious 
that it is a question which not only affects railway com- 
panies, but even more particularly industrial users 
of gas, especially in the metal melting and similar 
industries. It is said on behalf of gas authorities 
that throughout the war in no case was it necessary to 
maintain a higher pressure than 2in. for the adequate 
supply of gas to munition factories for all purposes, even 
when the gas was below 500 B.Th.U., while, as a counter 
to this, the railway companies point to the supply at 
Nuneaton, which is being given at about 300 B.Th.U. 
per cubic foot, as extremely unsatisfactory, notwith- 
standing that it is supplied at a pressure of **/,,in. That 
is the position at the present time, and the decision of 
the Board of Trade on this particular matter is awaited. 








PUBLIC TRANSPORT IN PARIS. 


SATISFACTORY headway is being made with the 
reorganisation of the public transport services in and 
around Paris. The Department of the Seine, which has 
taken them over with a view of unifying the town and 
suburban lines formerly run by six different companies, 
has farmed them out to a company that has been formed 
under the name of the Société des Transports en Commun 
de la Région Parisienne. All the existing services are 
maintained under the general management of M. Mariage, 
the former director of the Paris General Omnibus Company, 
and there is practically no change, except in so far as con- 
cerns the central control, which aims at adapting the 
services of the altered conditions of traffic and at ensuring 
a more economical working, an arrangement being come to 
whereby the company, the employees and every one con - 
cerned will share in the economies effected, while special 
efforts will be made to facilitate communication between 
the city and the suburbs. Paris has become so congested 
that the population must spread farther afield, and it is 
intended to extend the transport arrangements not only 
throughout the Seine, but also to the Department of the 
Seine et Oise. 














Fes. 4, 1921 














THE ENGINEER 























119 














A Seven-Day Journal. 





Lord Weir on Industrial Problems. 


Tr is satisfactory to find so eminent an authority as 
Lord Weir giving close consideration to the industrial 
situation. In a statement just made, in which he 
emphasised once again the need of lower costs of 
production, he said he had failed to find in any of 
the schemes which have emanated from the Govern- 
ment, the Labour Party, the trades unions, and in 
many cases even from employers’ organigations, a single 
plan which would in any way reduce the cost or 
improve the efficiency of production. Two outstand- 
ing industrial problems were about to come up for 
solution. They were the future of the coal industry 
and of the railways. In his opinion, the future pros- 
perity of British industry was in the hands of those 
who were to conduct these negotiations. If the 
national, rather than sectional interests, were kept in 
the forefront during these and other negotiations, 
he thought we might look forward to a rapid and 
healthy change in the industrial outlook. No policy 
of protective legislation, no manipulation of currency 
credit, could permanently help the situation unless 
accompanied, if not preceded, by a rigid and ruthless 
policy of elimination of inefficiency and waste in 
conditions controlling the costs of production. 


Road versus. Rail Transport. 


Even at the present high price of petrol, which 
for the average 3-ton lorry amounts to 5}d. to 6d. 
per mile, many traders are finding, stated Lord 
Montagu in an address delivered to the Southampton 
Chamber of Commerce a few days ago, that the cost 
of transport by road is less than railway charges. The 
traffic of the country is, therefore, ccording to this 
authority, being driven from the railway on to the 
road, and the only effect of the recent rise in rail- 
way rates is to accentuate this tendency. The 
poor loading of passenger trains and the diminished 
tonnage handled in goods yards with the concurrent 
necessity to discharge casual and sometimes even 
permanent labour on the railway, are held to point 
to a continued shrinkage in railway traffic. Already 
road transport for many classes of goods and for 
passengers is becoming a serious rival to the railway, 
and Lord Montagu fails to see how railways are going 
to survive without a complete reorganisation of their 
financial position and methods. It was a curious 
fact, he said, that both systems of rail transport— 
tramways and railways—are to-day in a bankrupt 
condition and are only being kept alive by subsidies. 


Anomaly in Railway Electrification. 


SPEAKING at the meeting of the East London Rail- 
way, Lord Claud Hamilton declared that under 
Government control the shareholders of the East 
London Railway had not only failed to derive any 
advantage from the electrification of the system, but 
had been penalised. The Government under the 
system of control had made heavy charges against 
the company in respect of interest on the cost of 
electrification, while the whole advantage of the 
enterprise of the company in converting the operation 
from steam to electricity was gained by the Govern- 
ment. It is intended at the end of the period of 
control to make a claim for interest charged against 
the company 


Farm Tractors. 


In a paper before the Farmers’ Club, Sir Douglas 
Newton, chairman of the Departmental Committee 
appointed by the Government to advise on the de- 
velopment of agricultural machinery, discussed the 
report of that Committee. The scheme of employing 
tractors during the war period did not, he said, give 
very satisfactory results, but it had educated the 
farmer in the use of machinery, and an extension of the 
use of machinery on the farm might be anticipated. A 
Central Advisory Committee of the Ministry of Agricul- 
ture was to be appointed to carry out tests on a more 
extensive scale than hitherto. British agricultural 
engineers had failed in providing machinery for land 
drainage work, whereas in America many machines 
could now be obtained which would cut a drain or 
ditch strictly to grade up to a depth of 6ft. and a 
width of 15in. Such machines were capable of doing 
in a few minutes the ordinary day’s work of one man, 
and it was an advantage that they could be operated 
by a single attendant. 


New Government Chemist. 


IN appointing Sir Robert Robertson, Director of 
Explosives Branch, Research Department, Wool- 
wich, to be Government Chemist, in succession to 
Sir J. J. Dobbie, the Treasury have made an excellent 
choice. Sir Robert has had considerable experience 
as chemist at the Waltham Abbey Gunpowder Factory 
and subsequently at Woolwich, and is the author of 
not only new processes of manufacture, but of several 


Aeronautical Research. 


THE visit paid by members of the Royal Aero- 
nautical Society to the National Physical Laboratory 
a few days ago revealed the fact that a good deal 
of progress has been made in the Department of 
Aerodynamics. The chief feature of interest was 
the wind tunnels, of which there are now six, the 
most recent addition being 14ft. wide by 7ft. high. 
This tunnel is fitted with two fans, and a wind speed 
as high as 75 miles per hour can be attained. The 
earlier tunnels were only half this size. The new 
tunnel is primarily designed to test quite large models 
fitted with miniature propellers, so that actual flying 
conditions can be reproduced. In the latest method 
adopted, readings of the forces acting on the models 
are taken on overhead balances, which reduces the 
experimental errors to much smaller dimensions than 
with the older method of employing a balance below 
the wind channel. 


Airship R 36. 


THE accident to the R 34 has caused greater interest 
to be taken in the R 36, which is now in the final 
stages of construction at the Beardmore aerodrome. 
This vessel is slightly larger than the R 34, and differs 
in some important details from her predecessor. She 
is expected to make trial flights before the end of 
the present month. 


Women as Chemists. 


THE admission of women as members of the 
Chemical Society has been celebrated by the inevitable 
dinner. Sir William Tilden, a past president of the 
Society, who replied to the toast of the evening, said 
he welcomed the advent of women to their ranks, 
believing that all interested in the work of the Society, 
irrespective of sex, should be admitted to member- 
ship. 


Locomotive Repair Contract. 


Mvuc# satisfaction has been occasioned by the 
announcement that Sir W. G. Armstrong and Co., 
Limited, has secured an important contract for the 
repair of locomotives in Russia. Although no exact 
figures are available, it is known that more than 
50 per cent. of locomotives owned by Russian Rail- 
ways are in need of repair, and that many thousands 
of engines are therefore included in the contract. 
The negotiations which have led to this business 
coming to a British firm in face of persistent German 
attempts to secure it, have been in progress for a 
long time, and even now nothing will be done until 
the trade agreement between Great Britain and 
Russia has been signed. It is rumoured that it was 
necessary to quote a very low price to obtain the 
contract. The repair work will be carried out at the 
Company’s Tyneside establishment. 


Unemployment in Engineering. 


THE conference between the Amalgamated Engi- 
neering Union and employers, which has been con- 
vened for next week, will be mainly occupied in 
considering the scheme which has been drafted by 
the Union for making unemployment a charge on 
industry. No details of the method by which the funds 
to provide unemployment pay will be raised have 
been issued, but it is assumed that the necessary 
sum will be provided by the joint contributions of 
employers and employed. Whatever the result of the 
conference, the scheme would have to be submitted 
to trade unionists for ratification. 


Ford Motor Developments. 


THE depression in the motor industry is of an 
international character. The reported wholesale 
resignation of the American Ford Company officials 
is said to be directly connected with the position 
of the industry and the financial policy of Mr. Heny 
Ford to tide over the immediate crisis. One of the 
most important resignations is that of Mr. Frank 
Klingensmith, the Vice-president of the Company, 
who has stated that he does not approve of some of 
the business policies contemplated by the company 
in the future. Other resignations which have taken 
effect are those of Mr. Charles E. Brownell, the 
publicity director, and Mr. W. C. Anderson, who 
has been in charge of the European business of the 
company. 


Classification of Roads. 


Ir is announced that the classification of roads by 
the Ministry of Transport is now nearly completed. 
Local authorities have been asked to supply certain 
information with regard to roads falling within the 
classification scheme, and when the replies to that 
request have been received the final phase of the work 





new explosives, 


Wireless in China. 


A contract has been entered into by the Federa 
Wireless Company of San Francisco for the installa- 
tion of a high-power wireless station at Shanghai 
and for sub-stations in that city as well as in Canton, 
Peking and Kharbin. Protests have been made on 
behalf of British interests on the ground that the con- 
tract infringes the right of the Chinese Wireless Tele- 
graph Company, jointly owned by the Chinese 
Government and the Marconi Company, which has 
been given the preferential rights in connection with 
the installation of wireless stations. The fact that the 
Chinese Government had previously granted a licence 
to Japanese interests to erect a high-power wireless 
near Peking has not escaped attention. The terms of 
the new American contract, which will involve an 
expenditure of £1,000,000, are that the Federal Com- 
pany shall have complete control and retain the 
revenues of the station for a period of ten years, 
after which the Chinese Government shall have the 
right of purchase, 


Protection for French Industries. 


THE increase in the co-efficients of import duties 
is regarded as being still insufficient to meet the 
changed conditions in France brought about by 
unemployment and the competition from Central 
Europe. In nearly all industries complaints are 
forthcoming of the loss of business owing to the ex- 
tremely low prices accepted by German firms, and 
as something must be done to protect manufacturing 
industries and provide work for the huge army of 
unemployed, which is growing every week, it is under- 
stood that the Customs Commission has been con- 
sidering the advisability of replacing the co-efficients 
by an ad valorem tariff. That, however, is being 
strongly objected to by some of the Chambers of 
Commerce and industrial and commercial associa- 
tions. They refuse to entertain any proposal of 
tariffs on an ad valorem basis, preferring to maintain 
the co-efficients with a general increase in the tariffs 
and the raising of those tariffs against countries 
with a depreciated currency. It is evident that the 
tendeney is towards further protection. The last 
month or two has certainly seen a set-back to the 
progress of foreign trade which was steadily growing 
towards the end of the year. In 1920 the total value 
of the imports was 35,405 million francs, representing 
a decline as compared with the figures for 1919 of 
394,316,000 francs, while the exports were valued at 
22,435 million frances, an increase of-10,555 million 
francs. In this total manufactured goods represented 
14,253 million francs, or just double the total in the 
preceding year. 


New Aero Engine. 


Great interest has been aroused by the successful 
tests of the new Napier aero engine of 1000 horse- 
power, which has been constructed for the Royal 
Air Force. The engine, which has been named the 
“Cub,” is reported to have given 1057 horse-power 
on test, which on a weight of less than 1 ton is an 
excellent performance from the standpoint of horse- 
power in relation to weight. The possibility of obtain- 
ing this power from a single unit for aircraft work 
may lead to important developments. 


The State and the Railways. 


Ir is understood that the rumours which have 
been in circulation that. the report of the Colwyn 
Committee would be issued immediately are alto 
gether premature. Nor need any credence be attached 
to the concurrent statement that the. report will be 
found full of strictures as to the intrepretation 
which railway companies have endeavoured to place 
on the agreements with the Government. There is 
good authority for saying that the report has not yet 
been drafted, and it is known that Lord Colwyn is 
more than most people punctilious that no hint of 
the contents of a report shall leak out before it is 
presented to the authorities. 


London University Site. 


THE opinion gathers force that the Government 
will refrain under existing conditions from giving any 
financial aid to the University of London for building 
on the Bloomsbury site, owing to the high costs of 
works of this character. The sum required for the 
purchase of the site is insignificant in comparison 
with the capital which would have to be found for 
building operations. Even the site question is much 
complicated by the various suggestions which have 
been made, and the selection of the Bloomsbury site 
appears less probable than at any previous period. 
It is the opinion of many of those acquainted with 
the needs of London iu connection with university 
facilities, that further consideration should be given 
to the Holland Park site, but that a preferable policy 
would be an extension of university buildings in the 
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which is fitted has a tube area of 268 square feet. Two 
thousand gallons of water are carried in the side and 
rear tanks, and 4} tons of coal. Several of these engines 
have already been delivered by the makers, Kerr, 
Stuart and Co., Limited, of London and Stoke-on- 
Trent, and of one of the engines-—No. 106—we gave 
half-tone engraving on page 11 of our issue of 
January 7th. A noteworthy feature is the Belpaire 


Metropolitan Railway Four-Coupled | 
Tank Engines. 


A NOTABLE addition to the steam locomotives of the 
Metropolitan Railway a class of heavy tank 
engines, of which we give drawings on this and on 
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of the engine over the buffers is 41ft. 10jin. The total 
wheel base is 33ft. 6in., and the distance from centre 
to centre of bogies 27ft., Combined steam and hand 
brakes are applied to the coupled wheels with vacuum 
for the train, and all the driving wheels are provided 
with steam sanding gear. The bogies are of the com- 
pany sstandard pattern. The engines, we may add, are 
built to the design and specification of Mr. Charles 
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METROPOLITAN RAILWAY-—FOUR-COUPLED TANK LOCOMOTIVE 


page 120. The wheel arrangement—4—4—4—which | fire-box. The valve gear, which is of the Walschaerts’ 
gives a fixed wheel base of only 7ft. 9in., enables the | type, is of the open link form with detachable return 
engine to take yard curves of only 4§ chains radius. crank, reversing being effected by means of a wheel 
The total weight on the coupled wheels is 39 tons, and | and screw gear which is arranged at the right-hand 
on each bogie 19 tons, making 77 tons in all in working | side of the cab as may be seen in the left-hand 
condition. The engines are required to accelerate | drawing above. 


















































rapidly and to haul trains of 250 tons, which their As regards fittings, there are, in addition to the 
tractive effort of 17,400 lb. enables them to do. The! usual pyrometer, steam and vacuum gauges and 
7 tubes 1} ext. 
8 Flue Tubes 54 
Vv 
a 
| 
WE , 
ty ! 
| Fe 8-6 — 7:4 ———}7-9 Fixed Wheel Base rr 66 — tae] | 
| PT 33-6 Total Wheel Base roe 
r ai 41-104 over Buffers . 
Total 
P 19 Tons 194 Tons 194 Tons 19 Tons 77 Tons Loaded 
THe Enomece”’ Swaw Sc 


WEIGHT DIAGRAM OF METROPOLITAN LOCOMOTIVE 
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Jones, the chief electrical engineer and locomotive 
superintendent of the Metropolitan Railway. 














Letters to the Editor. 
(We do not hold ourselves responsilie for the opinions oj our 
corres .) 
A CHEMICAL PHENOMENON !" 


‘IS LUBRICATION 


Sim,—In your issue of January 2ist, page 74, you ask “Is 
lubrication a chemical phenomenon ! ’’ and you suggest that the 
theory which regards the molecules of a lubricant as acting much 

| as the balls do in a ball bearing is, although crude, fairly satis- 
factory if not pushed too far. However this may be, there will 
always be those who will desire to get at the actual facts, and | 
admit that I am one of the number. 

It is quite true that the point to be aimed at is the entire 
separation of the opposing surfaces by a film of oil which acts 
by its viscosity alone. But this can never be accomplished, 
for all machines have to be started from rest and stopped 
occasionally, and at low speeds the surfaces will damage each 
other if the lubricant does not possess oiliness. In valve and 
cylinder lubrication a viscous film can never form and an oily 
lubricant must be used,. Concerning myself you say, “ He is 
concerned, it is to be noted, with a condition of lubrication 
which is greatly inferior to the best that can be obtained.”’ From 
what I have said above it will be seen that this inferior lubrica- 
tion condition is the one that always asserts iteelf and can never 
be ignored. All lubricating oils must possess oiliness, and the 
more marked the oiliness is the better the lubricant. A machine 
which enables this oiliness to be measured easily and also enables 
the engineer to select the best metals for his bearings cannot fail 
tu be of use. 

With regard to the theory of lubrication, Irving Langmuir has 























cylinders are 19in. by 26in., the valves of the piston 
type with internal admission and 10in. in diameter, 
the wheels 5ft. 9in. diameter, and the working pres- 
sure 160lb. The tubes and flue tubes present an 
evaporative area of 1046 square feet, and the fire-box 
has a surface of 132 square feet, so that the total 
evaporative surface is 1178 square feet. The grate 
area is 21.4 square feet. A Robinson superheater 


standard steam-heating arrangements, two Gresham | proved that the molecules of oils are seldom anything like 
and Craven No. 9 injectors, one combination vacuum | rer — eee = < atoms, the wate Jom 
‘* Dreadnought "’ ejector, which is fitted with a steam | —— o be bake lead wee _ ey — 
tte se yg cock, and ‘ rh A po er sicggeraeagrl safety as a — Those who are interested in the chemical 
Vanyen. For lubricating the working parts t ere 1S & | and physical side of lubrication theory should read @ paper com- 
Wakefield mechanical pump which is provided with | municated to the Faraday Society and published in its “ Trans- 
an anti-carbonising device. | actions ” for June 20th, pages 62-74. 

As may be seen from the drawings, the total length | Perhaps you will allow me to quote the following paregraphs 



















































































































































» 


~ 


122 


THE ENGINEER 





Fes. 4, 1921 








from the above paper. ‘In the course of this work it was fre- 
quently found that absorbed films of extraordinary stability 
were formed on the surface of the metal. 


stable films consisted of a single layer of atoms chemically com- 
bined to the underlying atoms of the solid. The absorbed atoms 
were chemically saturated, but the atoms in the surface of the 
metal were not saturated by their combination with the absorbed 
atoms, and therefore remained firmly held by the next under- 
lying layer of metal atoms. This viewpoint was based to a large 
extent on the work of the Braggs on crystal structure.” 
“The atoms in the very stable films referred to are clearly 
held to the surface by direct chemical union of the primary 
valence type, like the holding of oxygen to carbon in carbon 
dioxide. Further investigation showed that in some cases of 
absorption such as that of nitrogen or argon by charcoal, &c., 
the forces involved, although no less chemical than the others, 
were of the type represented by secondary valence such as that 
holding water of crystallisation or ammonia in complex ammonia 
derivatives.” 
“ A further extension of this theory led to the view that no 
fundamental distinctions should be drawn between the so-called 
physical phenomena and those recognised as chemical. Thus 
condensation, crystallisation, surface tension, absorption, &c., 
are manifestations of forces of the same kind as those involved 
in the formation of chemical compounds,” 
The suggestion that I would have accepted a chemical rather 
than a physical explanation for certain aspects of lubrication 
has no meaning when considered from the point of view adopted 
by Langmuir and myself. R. M. Deerey. 
Kew, Surrey, January 28th 


LONGRIDGE AND CO., OF BEDLINGTON. 
Six,—To one who was born at the Low House, Bedlington, in 
the year 1847, Mr. Ahron’s article on the Bedlington Ironworks 
is naturally interesting, and I should like to be allowed to make 
a slight correction in the last paragraph thereof. As the article 
is headed “ R. B. Longridge and Company,” it might be inferred 
from this paragraph that the first experiments on strengthening 
brass cylinders with wire were made by Mr. R. B. Longridge. 
his is not quite correct. They were made by my father, Mr. J. A. 
Longridge, Mr. R. B. Longridge’s elder brother. 

They were made in the stables of the Low House in 1855 by 
exploding various charges of powder in small thin closed brass 
cylinders about 2}in. long and about Ljin. diameter, strengthened 
with wire coils. I was often present and, being between six and 
seven years old, they naturally afforded me considerable amuse- 
ment. I also remember the construction and proving of the first 
embryonic wire guns. I remember a thin brass cylinder about 
3ft. long and 3in. bore, mounted on a lathe in an upper room in 
the works offices, and the wire which was being coiled upon it 
hanging out of the window loaded with weights to give the correct 
calculated tension to each coil. I remember the completed gun— 
if I may call it so “ for short,” for it was really not a gun, having 
neither trunnions nor jacket to give longitudinal strength— 
being laid upon the ground with its breech end abutting against 
the wall of a blacksmith’s shop and being fired repeatedly across 
the river Blyth. 

The subsequent history of the “gun” is rather instructive. 
[t was sent to the Ordnance Select Committee of the time with 
a careful explanation : that not being a complete gun it must not 
he fired unless the breech end were butted against some rigid 
body to prevent recoil. Notwithstanding this caution, the Com- 
mittee clarnped it by the flange at the muzzle to a heavy oak 
block and left the breech end entirely unsupported. In this 
condition they fired it, with the natural result that the end was 
blown off, and thus the wire gun was damned for thirty years. 

Perhaps I may be allowed to add that a complete muzzle- 
loading gun was made in 1856. It weighed 3} ewt. and threw a 
shot 74 lb. weight a distance of 1800 yards, a result not attainable 
at that date by any 6-pounder in the service. 

In 1859 a 3in. breech-loader was completed and fired many 
This gun was still in existence a few years ago, but I have 
MicuHaet Loneripgs. 


times. 
lost trace of it now. 
London, January 28th. 


THE “ MECHANICALS” AND ASSOCIATE MEMBERS 
OF COUNCIL. 
Sin,—I have read with int t the corresp ce in your 





columns on the subject of associate members being represented 
on the Council of the Institution of Mechanical Engineers. 

Neither in these letters, nor at the meeting where the matter 
was first mooted, does anyone seem to have touched the root 
of the matter, There is a feeling, and I believe a strong feeling, 
that there is not enough opportunity to take part in the dis- 
cussions at the meetings. Many members on account of business 
ties and distance can only occasionally attend meetings, and 
when they do, they feel out of touch, and are impressed with 
the impossibility of getting a hearing. 

After the author has dealt with his paper, the President calls 
upon a number of people who are known to have special know- 
ledge of the subject, and when they have spoken the time is 
always far advanced and a feeling of hurry pervades, and, 
finally, when a few people have spoken, the others are asked to 
communicate their remarks in writing, and the meeting closes. 

There are many members who have not become known, who 
are most anxious to speak, and who are able to make valuable 
contributions to the discussions. If they take the time and 
trouble—it always means time off—to come to meetings, and 
then are unable to speak, it is not wonderful that they wish to 
have a friend at court, or a member of the Council who knows 
their work, so that perhaps some day the President will ask 
them to take part im the proceedings. 

We meet at what is to me an exceedingly inconvenient hour— 
Fifteen minutes at least is taken with preliminary busi- 
ness. The paper and author’s reply takes forty-five minutes, 
so that very little time is left for discussion. 

When a younger member is engaged in a particular industry 
which is the subject of a paper, he likes to take the oppor- 
tunity, by taking part in the discussion, of letting people know 
that he understands the subject. This is one of the best means 
of bringing it to the notice of people that count. 

Whether these matters could be altered by having different 
people on the Council or in other ways, is a matter for careful 
consideration. 1t does not always follow that men who want to 
speak are capable of interesting the meeting, but one certainly 
feels that the meetings as at present arranged lay themselves 
open to the criticism, which, I believe, is the chief grievance 


6 p.m. 


The evidence from a 
large number of such experiments indicated clearly that these 


have the ear of the “‘ powers that be ’’ who can take any active 
part in the work of the Institution, 
I do not think that the direct representation of any class of 
members on the Council would help matters or be desirable, but 
I do feel that we should be better for more free discusison at the 
meetings if it is possible to arrange. 
If the meeting time were later, and started, say, at 7 or 
7.30 p.m., more time could be allowed for diseussion, and those 
who had ceased to be interested could leave. 
If something is done to satisfy this perfectly legitimate re- 
quirement I feel that associate members will not care how it is 
brought about. 
February Ist. Lawrence, M.I. Mech. E. 


Max. R. 


Sitr,—I was not present at the meeting on October 22nd, to 
which Mr. Dolby refers in last week’s issue, but I have read the 
“ Proceedings ”’ carefully, and I do not think a case was made 
out for the election of associate members to the Council. 1 
take it that associate members are engineers who have not yet 
had sufficient experience or who have not had individual con- 
trol of, or taken the responsibility of work of such importance 
as to justify them in claiming an equal position with men who 
are their seniors, either in years or experience. 

If this view is correct, does it not follow naturally that they 
lack the necessary qualifications for the Council. A man may 
stand for a constituency and be elected as a Member of Parlia- 
ment, with absolutel; no qualifications but cash and cheek ; 
but engineers, in electing their representatives, will surely 
look for a higher standard. 

Mr. Dolby suggests that the Council may need new blood, and 
I yould be disposed to go further and add *‘ and more of it, 
The Institution has a membership list of, say, 7000, embracing 
all grades and branches of engineering, and yet the members 
expect a Council of about forty—most of them of mature age— 
to look after the interests of all. 

Increase the number of the Council, shorten their term as 
Mr. Dolby suggests, and I think associate members would 
have no need to ask for direct representation. 

Lesure N, Burt, M.1. Mech. E. 

February 2nd. 


Sin,—Your correspondent “ Status Quo "’ raises an important 
point, which, if it represents the opinions of the Councii—as 
mentioned to him by friends—as to the aims of the Institution 
i.¢., to act in the manner of the Society of Arts, but in technical 
subjects—it can only lead to the resignation of members who 
look upon the Institution as having a mueh wider scope. 

To me, the time seems ripe to extend the utilities of the 
Institution and to endeavour to represent the mechanical 
engineering profession in all ways, and not merely a few thousand 
individuals 
“ Status Quo’s” statement that primarily the Institution 
is a disseminator of technical knowledge is somewhat amusing 
if taken literally, as the Press, the Universities, technical 
colleges, &c,, carry out a much larger amount of this work than 
the Institution. Undoubtedly the present Council is a very 
sound bedy if not hampered by precedent, and we look to them 
to make our Institution as representative and useful to English 
mechanical! engineers as the American’s to American mechanical 
engineers. 

Finally, if there are sufficient practical reasons against adding 
to the utility of the Institution, it seems to me clearly the duty 
of the Council to put up a scheme for an auxiliary organisation. 

A. Powis Bate, A.M.I. Mech. E. 
New Malden, February 2nd. 


Sixr,—With reference to “Status Quo'’s” letter, which 
appeared in your issue of January 28th, I should like to express 
my views as a young associate member who is not an agitator. 
Unfortunately, I have no friends on the Council from whom 
I can obtain the inside knowledge which ‘* Status Quo” isso 
fortunate in securing and which, apparently, is so materially 
assisting him in appreciating the good work of the Council. 
I do not doubt for a moment that the Council is doing good work, 
but I consider associate members admitted to the Council will 
be an asset to the Institution. With the admission of associate 
members to the Council I may perchance obtain some of the 
inner knowledge which will lead me to better appreciate the 
work of the Council and thus take a greater personal interest 
in our Institution. 

Many of our associate members are men of considerable 
experience, who would be fully capable of expressing to the 
Council views on various subjects from the standpoint of the 
younger members, and who would be thoroughly conversant 
with the needs and difficulties of the young professional engi- 
neer of the present day. 

I am not im favour of an influx on the Council of associate 
members or proportional representation, but consider that the 
senior members should always be in the majority. The associate 
members should, I suggest, be represented by a settled maximum 
number of four ¢f six associate members. “ Status Quo” can, 
I think, leave it quite safely to the corporate members of the 
Institution to vote only for those candidates who will uphold the 
dignity and prestige of the Institution. 

While I agree that finding jobs is not the first requirement 
for the Instituti this subject might receive greater attention 
than it has hitherto, with considerable advantage to the Insti- 
tution and its members. 

I should be sorry to think that our Council would suffer from 
‘* class distinetion " through the introduction of a few associate 
members, but should it occur, I agree this would be a serious 
danger. This danger, however, I do not consider so great as the 
continuance of that apparent distinction—class !—which has 
existed until now of having only “ members” controlling the 
direction and organisation of our Institution. 


b 
b 
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AERONAUTICS LN> 1920. 


Sir,—On reading Mr. Handley Page’s letter on this subject, 
my first intention, after a perusal of his remarks, was to bring a 
mass of evidence I possess to my aid in support of my original 
statements, but on second thoughts I consider it wisest to hold 
it in reserve. If Mr. Page is going on with the aeroplane business 
he has plenty of trouble in store for him without any adverse 
comments from myself on his undertaking. 

There is a future for aviation, but that day is yet far off, and 
when it dawns—perhaps not for a century—it will probably be 
found that the helicopter type of aerial vessel will be the 


explicit. 
designer they would not be worth reading, especially on the 
subject under discussion. 
in the aircraft industry ; I only quarrel with them when they 
try to inveigle the general public inte the belief that flying is 
safer than is actually the case. 


consequently, the air not’ being compressed 
occur ; but whether such action, if i occurs at all, is of any great 
importance is another matter. 


and Transatlantic air routes with speed and safety. The present. 
day internal combustion engine will be as out-of-date as Boulton 
and Watts early steam engines. The gas turbine will be the 
universal source of power. Alcohol turbines developing 100 
horse-power for every 10 1b, weight will be everyday practice for 
aeronautical purposes. New metals, new alloys, new gases, 
new fuels, will be on all hands, and aerial travel will be a feature 
of everyday life. However, any one man alone will not achieve all 
this, even if the span of life permitted it and he was blessed with 
the combined brains of the two leading mechanical geniuses 
of the last half-century—Edison and Sir Hiram Maxim. The 
brains of a thousand men of all nations, billions in money, and 
a century of time are the necessities to achieve this end. When 
it is here, Mr. Page, myself, and everyone else at present walking 
the earth will have long since “ shuffled off this mortal coil.”’ 
We are but unenlightened savages to-day compared to the engi- 
neers who will follow us in the unborn future. 

However, if Mr. Handley Page, with the help of our tub- 
thumping friend, ‘“ Engineer,” can do anything to render 
aviation absolutely safe and absolutely popular with the public 
the latter will take some doing—then they can rest assured that 
they will not be left long in undisputed possession of the field. 
They will soon find a vast swarm of energetic and pushful 
individuals competing with them like flies round a honey pot, 
and probably “ cutting them out.”” By reason of the numerous 
patents taken out during the last sixty years, patents that cover 
every possible and impossible phase of airships, aeroplanes and 
helicopters, combinations of aeroplane and gas-bag, aeroplane 
and helicopter, gas-bag and helicopter, variable wing surfaces, 
variable area, variable camber, &c. &e.—to which the present 
writer has contributed his quota and, among other patents, 
pre-dates Mr. Handley Page with variable wing surfaces—the 
field has been so completely covered that a * master "’ or basic 
patent on any form of aerial machine is an impossibility. Even 
if the contrivance had not been anticipated by a prior British 
patent, it is almost a certainty that it has been covered in 
France, Germany, or America, which is quite sufficient to upset 
its validity in any court of law. “ Secondary ”’ patents can, of 
course, be obtained galore, but not one in a million of them 
would be worth the paper it was printed on in a law action. 

This is only a slight hint of what is in store for our anonymous 
friend ‘‘ Engineer,” even if he succeeds in doing anything out 
of the ordinary, which I very mueh doubt. However, he and 
Mr. Handley Page, and anyone else who proposes to ** carry on °, 
with aeronautics, will need every ounce of optimism they can 
beg, borrow, or steal if their aim is to make a financial success of 
aviation on a peace-time basis without the aid of the ratepayers 
money in the form of a Government subsidy. In the meantime 
Mr. Page and his associates have, in common with myself and 
most other engineers, to obtain a livelihood. The Government 
subsidy will help them along a little and tend to tide them over 
the many lean years ahead, and all will join me in praise of their 
pluck and perseverance in standing by the ship. 

I contend my letters have been fair comment, as they are 
written by a man whose practical aviation experience is even 
longer than that of Mr. Handley Page--from the year 1906, to be 
Were they the comments of @ “ war-time " aeroplane 


I bear no malice to those remaining 


E. V. Hammon. 
London, 8.W, January 31st. 
CENTRIFUGAL PUMPS. 


Str, —I have read the article describing the Wilfley centrifugal 
sump on page 96 of your current issue, 
I cannot express any opinion about this pump, but I see it is 


stated the makers believe that no centrifugal pump previously 


1as lifted more than 20ft. on the suction side. This must surely 
»© an oversight, because the pumps manufactured by this com- 


pany quite commonly deal with considerably greater lifts in 
regular work, and in salvage operations under favourable con 
ditions an “ Invincible’ pump has actually raised the water 
31ft. on the suction side. 
ship between the size of the pump and the maximum suction 


There is, of course, @ certain relation - 


ift obtainable, due to the effect of friction of piping or valves 


and shock loss as the water enters the impeller vanes. 


I would also like to remark that centrifugal pumps are now 


commonly installed to lift up to 150ft. in a single stage and give 
good efficiencies, and this figure can be exceeded when diffuser 
guide wheels are fitted. 


Gwysyes LiMiTED, 
J. F. Bruce, 


London, W. 6, January 3lst. Chief Engineer. 


A NEW TYPE OF LEATHER BELT. 


Sm,—Surely there is some mistake in the letter of Mr. Frank 


Parsons in your issue of the 21st. 


Since the arc of contact, in his own, and the Adhex test quoted, 


is the same, the coefficient of friction must be in the same pro- 
portion as the tension ratios. 


126 : 

Adhex test, N.P.L. R ow 24.3 

Parsons test .. R = ie = 19.5 
Vv 


Using the N.P.L. formula, we have for Mr, Parsons’ result : 


2.96 


29 x 2.3 = 2.96 and «= ~ = 0.943. 


* 


Log 19.5 = 1. 
* 


So far from having beaten the results of the Adhex belt, Mr. 


Parsons’ results would appear to be some 8 per cent. lower. 


I am in no way interested in the Adhex belt, but must say 


that it appears so far to hold its trench in spite of Mr. Parsons’ 
shell. Since the depressions and hollow rivets approach the 


ulley surface sideways there is time for the air to escape, and, 
“ suction” may 


Personally, I think with Mr. Parsons that ‘‘ suppleness "’ and 


softness is by far the most important condition regarding belt 
adhesion. 


Gro. T. Parpor. 
Angmering, Littlehampton, 
January 22nd. 








Owe, mainly, to the greater cost of Sunday work, the 


Furness Railway is closing seven of its stations on Sundays 





d 





behind the suggested change, that it is only that select few who 





surviving type of flying machine plying regular transcontinental 


uring the winter months. 
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Railway Matters. 


Tue day service between Folkestone and Boulogne is 
to be restored as from March 2 Ist. 


AccorpDING to the Great Western Railway Magazine for 
January, the number of working point and signal levers on 
that system at the end of last year was 48,000. 


Owe to the normal falling off in holiday traffic, and 
the miners’ strike, num of passengers conveyed— 
exclusive of season ticket holders—declined from | 
127,183,128 in September to 115,013,927 in October, or | 
¥.6 per cent., and the average receipts per passenger 
journey fell from 15.484. to 12. 56d. 

lux eleventh issue of the Railway Operating Statistics, 
just published, contains, for the first time, an analysis of 
the parcels and miscellaneous traffic charged at passonger | 
train rates. The average charge for conveying milk works 
out at 1.69d. per gallon, fish .37d. to .5ld. per pound, 
according to claas, meat .35d, per pound, and poultry | 
. 61d. per pound. 

CONSIDERABLE was made with the construc- | 
tion and repair of rolling stock during the four weeks 
ended November 7th. Seventy-two new locomotives and 
2598 wagons were put into traflic, and the number of 
wagons under and awaiting repair on November 7th 
was 35,003, or 4.74 per cent. of the total stock, as com- | 
pared with 5,85 per cent. on October 10th, representing an 
additional 8112 wagons in traffic. 

Some figures, given in the Victorian Railways annual 
report for 1919-20, intended to show the increase in the 
exchange of traffic between Victoria and New South Wales, | 
furnish us, with an idea of the disadvantages of the | 
different gauges in the Commonwealth. In 1919-20 the 
Victorian railways sent 24,757 trucks to Albury, 6891 to 
Tocumwal, and 5936 to Wahgunyah, all of which would 
need to have their contents because the trucks 
are Oft. 3in. gauge, as against 4ft. 8jin. in New South | 
Wales. 

‘Tne freight statistics for the four weeks ended Novem- | 
ber 7th illustrate the serious effects of the miners’ strike. | 
Coal and coke ton-miles show a decrease of 69 cont., ! 
other minerals 19 per cent., and general merchandise | 
8 per cent. The large reductions in heavy traffics ad- 
versely affected the average wagon load, which fell from | 
5.44 tons to 4.52 tons; the average train load also fell | 
for the same causes from 134.45 to 113.48 tons. The 
average speed of freight trains increased from 7.62 to 
8.38 miles per train-hour. 


\RRANGEMENTS are being made with the Chilian Govern- 
ment regarding the construction of a railway line from 
Rosario de Lerma to Antofagasta, vid Huaitiquina. This 


Notes and Memoranda. 





Tae American Society of Testing Materials has adopted 
as standard a test for determining the softening point of 
fire-clay brick, by comparison of test cones with standard 


Orton pyrometric cones heated in a suitable furnace. 


Ir is stated in a report on the manufacture of sulphuric | 
acid in the United States thet during the last few years | 
several electrical precipitation units have been installed 
at acid plants for removing both the dust and the fumes 


from the acids. 


A new type of hand flashlight, consisting of a set of 
permanent magnets rotated by a chain and ratchet past | 
some coils of wire, has been put upon the marke it 
Flectrie current is generated without the neces- 
sity of a battery and apart from the possibility of lamp | 


America. 


failure the device is always ready for use. 


SEVERAL engineering firms in Germany now s 
in small, light compressed air * pistols,” suitab 


le 


from 9} oz. upwards. 


THe number of large ineandescent lamps sold in the 


United States during 1920 totalled about 231,000,000. 
Of this amount about 215,000,000 were tungsten filament 


lamps and 16,000,000 carbon filament lamps. This means 
that 9% per cent. of the lamps sold had tungsten filaments. | 


According to these estimates, the large business of 
1920 represents an imerease of 25 per cent. over 1919. 


In some of the latest power-houses in Germany the 
disposal of the ashes, &c., is earried out by two different 
devices, The flue ashes are withdrawn by the pneumatic 
plant—a method commonly adopted in this country— 
but the larger clinkers which colleet at the back of the 
furnaces are raked from time to time into open channels, 
and flushed by water currents to the foot of a bucket 
elevator, by which they are raised to overhead bunkers, 
to be loaded by gravity into railway trucks. 

A NEw type of Edison electric omnibus, described in 
The Blectric Vehicle, is built of aluminium with steel 


| reinforcements. The interior is lighted with six dome 


lights, and there is an individual signal push button op 
each post connected to a buzzer near the driver. The seats 
are arranged facing the front, accommodation being 
provided for twenty-four passengers. Edison batteries 
are used, and the whole frame of the omnibus is i 
built, to give easy riding and freedom from the danger of 
being top heavy. 

Tue first authentic record of the use of ovens for making 


pocialise 
for a 
variety of purposes, including cleaning of castings, &c., | 
in which case they are usually of */,3in. bore. They can | 
be operated direct from compressed air mains carrying 
pressures up to 215 lb. per square inch. The weight is | 


line was comprised in a scheme recently sanctioned by | coke appears in the year 1841, when Provance Me Cormick, 
Congress and since vetoed by the Executive Power, which | James Campbell and John Taylor formed a partnership 
has caused considerable discontent in the provinces affected | for the manufacture and sale of coke made in two ovens on 
thereby. An t has also been come to between the | Taylor's farm, situated in Fayette County, Pennsylvania. 
Buenos Aires Great Southern and the Buenos Aires and | These ovens were built on the same style as the present 
Pacific Railway Companies whereby the former will take | beehive oven, except that they were all brick or masonry 
over and complete the line between Bahia Blanca and | instead of having charging holes, frames and doors of iron 


Patagones. as is the practice to-day, being about 10ft. in diameter 


FroM a paper read in Chicago on October 25th last by 
Mr. W. P. Borland, Chief of the Bureau of Safety of the 
Inter-State Commerce Commission, it appears that during 
the four years 1916-1919 inclusive, inquiries were held by 
the Bureau into thirty-eight accidents, involving the deaths 
of 237 persons, caused by drivers over-running signals. 
Chis seems a bad record and one that would justify the 
demand for automatic train control. When, however, 
it is found, on reference to the accident bulletins, that 
during these four years there was a total of 28,853 collisions, 
involving 2230 deaths, the need for automatic train control 
in particular is not so manifest ; other remedies also appear 


necessary. 
IN view of statements in the Press as to the railwaymen’'s 


and having @ capacity of about 80 bushels each. 


In a paper on “ Electric versus Combustion Furnaces 
for Low Temperatures,” in Chemical and Metallurgical 
Engineering, by Messrs. Frank W. Brooke and George P. 


Mi'ls the advantages of the electric furnace over combustion 


furnaces are briefly summarised as fo!lows :—(1) Absolutely 
automatic temperature control ; (2) saving in labour—no 
handling of coal, ashes, oil, storage, pumps, &c.; (3) 
upkeep cost so small as to be inconsiderable ; (4) saving 
in space occupied ; (5) large saving in costs due to reduc- 
tion of rejections in finished product; (6) se ge 
product; (7) high thermal efficiency; (8) ideal shop 
conditions. 


In an article on “‘ Fuses * in the English Electric Journal, | 


wages being reduced in the event of « fall in the cost of | Mr. H. W. Kefford points out that in general an open fuse 
living, we would say that under the agreement of ayear ago | wire is relatively very sensitive to small overloads by 


the position is reviewed quarterly by the Central Wages | reason of its free radiation, whereas an enclosed fuse of | 


Board, and 1s. advance or reduction is made for every | the same continuous-carrying capacity will carry for an 
tive points’ change. The next revision is due at the end of | hour or more an overload of, perhaps, 15 to 25 per cent., 
Mareh. We would add that Mr. 8. A. Parnwell, of the | which would cause the open wire to fuse in a minute or 
Great Eastern Railway, told the National Wages Board on less. This is due to the much greater heat capacity of the 
May 19th last that every shilling given to the men on the | body of the enclosed fuse and its considerably greater 





Conciliation Boards cost £1,200,000 a year. As this sum 
does not cover the men outside the Conciliation Boards 
who receive similar benefits, the cost of every shifting may 
be actually about £1,800,000 a year. 


Ox November 20th @# collision occurred on the London 
and South-Western Railway at a point about half a mile 
on the Waterloo side of Vauxhall Station. The up Windsor 
local line and the up Windsor line converge at 
this point. An electrically opera: steam train from 
Hounslow was on the former line and a steam-worked 
train from Ascot on the latter. The signals were “ off” 
for the Hounslow train and were inst the Ascot train. 
The driver of the latter, in the opinion of Major Hall, who 
has just reported on the accident, either failed to observe 
his signals or mistook those on the local line for his, and 
so fouled the path of the Hounslow train. No recom- 
mendation is made in the report, but it is observed that | 
the case has been brouzht to the notice of the Automatic 
Train Contro! Committee. 

: THe London and eb geet Railway Company | 
has equipped engine No, 441 with an arrangement, 
patented by Mr. W. J. Thorrowgood, the signal and 
telegraph superintendent, and . F. Bushrod, the 
assistant superintendent of the line, whereby the sound 
waves from an e detonator on the rail pass by a | 
mouthpiece in front of widing wheel to a pneumatic | 
chamber-in the engine eab. Chamber expands as a| 
Cones normally closed electric current is opened, | 
visualand thle tignale are given, and the brakes applied. 
These effects are produced on the train engine also if an | 
<n is being used. Visible and audible signals | 
are gi in the guard’s yan. The arrangement is | 
applicable to engines running ey or bunker first, 
and has been invented as a result of the Kirtlebridge | 
accident of December 19th, 1916, when the pilot driver 
and the train driver of the down postal train claimed that 
they did not hear the explosions of four detonators. 








radiation constant or external conductivity. For heavy 
overloads, however, the enclosed fuse often operates more 


quickly, owing to the much smaller mass of metal present | 


and the shorter time available in which the containing 
body can absorb the heat generated. 


Dvurinc the past few months some measurements have 
been made by the American Bureau of Standards of the 
electric resistance of the human body, the measurements 
being made in such a way as not to include the resistance 

the skin where cufrents entered and left the 
body. By eliminating the large and uncertain resistances 
through the skin, results were secured which are said to be 
more consistent than any previously obtained. These 
show that the resistance of the same of the body of 
different individuals may differ by @ ratio of three to tw< 
or even more, the resistance of a person changing from day 
to day and often by small amounts in an hour. The 
resistance also depends to some extent _— the position 
of the body and the extent to which 
been reported of excessive trouble 


relaxed. 
A cast has recent 
arising from static tricity in a textile factcry. The 
machine affected was a 15 horse-power motcr fixed to a 
platform suspended from a wooden ceiling. The frame of 
the motor was not earthed, the only electrical connection 
being that of the leads. It was observed that flashing 
between the stator and rotor took place at intervals of 
from four to ten minutes, and on dry days was very pro- 
nounced, The motor was tested for ordinary faults, but 
nothing was found out of order. Finally, the flashing 
affec the stator insulation, and the motor was burned 
out. A spare motor was put into use immediately, but 
still there was the same amount of flashing. Then at 
last the frame of the machine was earthed, and the trouble 
ceased Steps were then taken to devise a means of 
c ollecting and disposing of the statac charge from the be't, 
when the trouble was completely overcome. 


muscles are | 





























































































Miscellanea. 


A COMPANY, under the title of the Indian Construction 
Company, has been floated at Bombay, with a capital of 
50 lakhs of rupees, divided into 500,000 shares of 10 rupees 
each, for the purpose of carrying out construction work 
throughout India. The new concern will, it is said, take 
over the whole of the business of the existing Indian 
Construction Syndicate. 


A GIANT eye-magnet for the removal of fragments of 
meta! from injured eyes has been installed in the operating 
theatre of Preston Royal Infirmary. The instrument 
was designed by Mr. J. F. Simpson, tramway engineer, 
with the assistance of Mr. G, J. Gibbs, consulting electrical 
engineer. The cost has been defrayed by workmen engaged 
in the metal trades of the district. 

‘ 


| A wew steam ferry steamer named Dan has been 
launched at the Orloysvaerft for the Danish State Railways. 
The Dan is sister to the first ferry, the Fyen, which was 
built for the State Railways at the same yard, and, like 
the Fyen. the vessel is to be used for crossing the Little 
Belt. The boat is described as being of the most modern 
type with a propeller at each end. 


| ‘Tx Newfoundland Government is taking active steps 
| to develop one of the bituminous coal areas which for 
| more than sixty years have been known to exist in that 
| Colony. Information concerning these coal areas has 
been collected by an official of the Canadian Geological 
Survey, and preliminary work on the deposit on the south 
branch of the Codroy River has already been started. 


| Tae Swiss electrical industry is stated to be at the 
present a. prosperous, especially with regard to 
the Spanish et. A Swiss firm has just secured an 
order from the Sociedad Productora de Fuerzas Motrices, 
which is a branch of the Energia Electrica de Cataluna, 
| for the supply complete of two hydro-electric installations 
for the central stations which that company is now engaged 
in equipping. 

Ir appears probable that the Havre-Paris pipe line 
will be completed earlier than anticipated. itording 
to one of the American engineers in charge, it is hoped 
that the line will be laid in July, and that pumpin, will 
be started as early as December. A site for » main 

ping station has been acquired at La Foulerie, near 
avre, where a reservoir with a eapacity of 60,000 tois 
will be built. 

Eacu week now brings the publication of one or more 
draft schemes which are to put the electricity supply of 
the country on a proper footing. The latest of these has 
been prepared by the Leeds Corporation for the West 
Riding (Aire and Calder) district. This is certainly one of 
the most important districts in the United Kingdom, 
| so far as electricity supply is concerned, and the details 
| for developing it electrically will, therefore, be studied 
| with interest. 





| Tux motor ship Java, which has been built at the 
Nakskov yards in Denmark for Det Cestasiatske Kom. 
payni, an’ which is a sister ship to that company’s motor 
ship Afrika, was successfully launched last week. The 
Java registers 13,509 tons, and is the largest motor chip 
yet built in Scandinavia. Her dimensions are 445ft. by 
0ft. by 42ft. She is to be fitted with two Diesel engines 
of a combined total of 4500 horse-power, made by Bur- 
meister and Wain. 


Tue Secretary for Mines has Sy et the Committee 
| which was formed by the Home retary last May to 
inquire into and report on possible improvements in miners’ 
| lamps as regards safety and illumination and alterations 
| which may be desirable in the present methods of testing 
and approving such lamps for the purposes of Sec. 33 of 
| the Coal Mines Act, 1911. The terms of reference to the 
Committee have been extended as follows :—-Whether the 
| present arrangements for maintaining such lamps in a 
safe and efficient condition at the mines are adequate, 
and, if not, what s should be taken to improve them ; 
and what steps should be taken to the general 
use by the workmen in a mine of safety which give 
no indication of inflammable or noxious gases. 


Corron is being cultivated on a larger scale than he: 
tofore in Northern Argentina. The centre of activity is 
Resistencia in the Chaco Territory, where a federation «i 
the colonists was formed last year, chiefly with a view to 
giving impetus to the cotton industry. organisation 
is devoting all its resources this season to the education 
of the smal! farmer in the proper methods of cultivation 
in order to obtain uniformity in the cotton crop. The 
estimate recently issued by the federation for the 1920-21 
cotton crop is 59,200 acres, yielding from 1 to 3 metric 
tons of seed cotton per hectare (2.47 acres). The federa- 
tion has received a guarantee from the ganins mills of 
400 pesos a ton minimum—an advance of 100 pesos over 
last season —to be paid to colonists for seed cotton delivered 
| to the mills. If expectations are realised this year, the 

production of Chaco cotton will be inereased 75 per centa 
| over last year, and will represent sevenfold the production 
| of four years ago. 
| Iv is reported from Ottawa that the Standard (i! 
| Company of the United States, through its subsidiary 
organisation, the Imperial Oil Company, has begun 
| operations on a large scale in Canada’s newest oil field in 
the Mackenzie River basin. Official information received 
by the Department of the Interior corroborates earlier 
| news of an important strike of petroleum by the Imperial 
Company’s prospectors about forty miles, south of 
Fort Norman, on the Mackenzie, where the Americans 
have acquired extensive areas under the mining regula- 
| tions of the Canadian Government. At Peace River 
Crossing, the nearest railway point to the new oil field, 
the company has laid out an aerodrome, and two large 
| aeroplanes have arrived there recently from New York. 
| With them communication will be kept up regularly 
| between Peace River and Fort Norman, a flying distance 
| of seven hundred miles. Steamers of considerable drauyht 
lean navigate the Peace, Slave and Mackenzie for the 
entire route, except for a “ portage ” of twenty-four miles 
on the Slave River; this obstruction to traffic is to be 
overcome by a narrow gauge railway which the Hudson 
| Bay Company wil! build next spring 
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Temperature Limite of Large Alternators. 

Few papers that have been brought before engi- 
neering bodies within the last few months have dealt 
with a more important or more interesting subject 
than that by Mr. G. A. Juhlin on “ Temperature 
Limits of Large Alternators,” read and discussed at 
a meeting of the Institution of Electrical Engineers 
on Thursday evening of last week. Briefly, the 
author's main object is to direct attention to the fact 
that whilst it has been proved by scientific investiga- 
tion and practical tests that mica insulation, as 
commonly used in modern alternating-current gene- 
rators, will withstand considerably higher tempera- 
tures than those which were at one time considered 
desirable and safe, most British manufacturers are 
adhering to the old temperature limits, and are 
thereby failing to gain the economic advantages 
which they might otherwise secure. As the output 
of an alternator is governed by the temperature the 
insulation will stand, it follows that if the existing 
limit can be raised, a smaller and cheaper unit can 
be used for any given duty at any specified speed. 
This question of getting more work out of alternators 
has often been discussed, but engineers have generally 
sought to attain their object by improving the ventila- 
tion, and not by increasing the temperature limit. The 
policy which Mr. Juhlin advocates is, therefore, so far as 
this country is concerned, new and in some ways more 
or less drastic. It is suggested, for example, that 
the present practice of measuring the temperature 
rise should be abolished, and instead a maximum 
total temperature should be worked to, becuuse the 
actual average air temperature is less than one-half 
of the assumed value of 40 deg. Cent. adopted as the 
basis for all temperature rise measurements. By 
working to a definite maximum temperature, irre- 
spective of the condition of the air, it is possible, and 
especially in cold weather, to augment the output of 
a station during times of heavy load, for whereas on 
the old basis the initial temperature is assumed by 
designers to be 40 deg. Cent., in the case of the new 
scheme, advocated by the author, it is the actual 
prevailing temperature of the air. American manu- 
facturers, it seems, now invariably rate their large 
machines on these lines, as in many cases it enables 
thenr to economise in materials, and Mr. Juhlin 
appears to bé of opinion that the method ought to be 
more widely applied. 
This, however, not by any 
drastic change which the author suggests. When he 
comes to fixing the maximum temperature, he 
specifies a value, considerably in excess of that met 
with on machines running in this country at the 
present time or which will be permitted on machines 
now under construction. As tests have indicated that 
mica insulation, as used on modern alternators, will 
stand a temperature of 200 deg. Cent., without losing 
its mechanical or electrical properties, the author 
considers it safe to work machines at a maximum 
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for inaccuracies in measurement. Not long ago this 
suggestion would have met with universal opposition 
Indeed, it is well within the range of possibility that 
even now there are many electrical designers and 
operating engineers who will be disinclined to allow 
machines to attain a temperature in this neighbour- 
hood, despite the arguments which Mr. Juhlin 
furnishes, to show that the temperature safe. 
But a matter that must not be overlooked is that, 
apart altogether from the excellent properties of 
modern insulating materials and the improvements 
that have been made in the design of alternators, 
there has also been « marked advance, in America 
at any rate, in the method of measuring the tempera- 
ture of alternators and in fixing the maximum 
temperature at 160 deg. Cent. or 150 deg. Cent., 
allowing for errors, and it has been assumed that the 


is 


measurements will be made in accordance with the 
latest American practice. The method of taking 
temperatures by means of mercury thermometers is 
crude and unreliabk To arrive at the internal 


temperatures of alternators something very different 
from an ordinary thermometer is needed, because 
the bulb obviously cannot be placed between the 
insulated copper conductors and iron core or in other 
similar places. In whatever other respect designers 
and - operating engineers may disagree with Mr. 
Juhlin, they will, we think, certainly approve of his 
suggestion that alternator temperatures should in 
future be measured with thermo-couples or resist 
ance detectors, embedded in the windings of the 
machine, during the course of construction, and 
connected up to an electrical temperature-measuring 
instrument on the switchboard. The use of these 
temperature indicators is now standard practice in 
America, where, according to Mr. Jublin, alternators 
with an aggregate capacity of nearly three and a-half 
million kilowatts are already working at a maximum 
temperature of 150 deg. Cent. Without these tem 
perature indicators embedded in machines, it would, 
in our opinion, be very unwise to attempt to work 
alternators in the manner proposed, for temperatur: 
measurements between the insulated copper and core 
could not be secured. On the other hand, it is quite 
easy, with the aid of thermo-couples or resistance 
detectors to measure the internal stator temperatures 
whilst the machine is at work, and to form a much 
more accurate idea of whether the operating con- 
ditions are safe. 

In these days when the cost of materials is at an 
abnormal level, the author's suggestions ought to 
receive most careful consideration, especially in view 
of the fact that many American machines are already 
working at the temperatures proposed. If the 
discussion on the paper can be taken as an indication 
of the attitude of British electrical engineers as a 
whole, it certainly seems that sooner or later the 
working temperatures of alternators built in this 
country will be raised. Among the speakers who 
viewed the author’s suggestions in a favourable light 
were electrical designers of wide experience and 
undoubted ability and connected with some of the 
largest electrical firms. Two well-known engineers 
engaged in this class of work certainly put forward 
very formidable opposition, but most of the speakers 
were of opinion that on the whole the author's policy 
is sound. Electrical manufacturers are being called 
upon to produce alternators with outputs far in 
excess of those now in use, and the possibility of 
cutting down the size and cost of these large units is 
a matter which should not be overlooked, but on no 
account must the size of machines be reduced at the 
expense of reliability, which is really of far greatey 
importance than low initial Assuming, how 
ever, that the American machines now working at the 
temperatures which Mr. Juhlin specifies do not break 
down more frequently than those running at lower 
temperatures, then there appears to be no reason 
why the present limit in vogue in this country should 
not be increased. In any case, Mr. Juhlin’s paper is 
exceptionally interesting and instructive, and one 
which no electrical designer can afford to ignore. 


cost. 


Glass. 


Gass is a material with which engineers, as a rule, 
do not feel themselves to be vitally concerned, As 
a material of construction, it enters into many struc- 
tures, but in an entirely subsidiary manner-—neces- 
sary for their completion, but not vital to their 
strength or to the design from an engineering point 
of view. Efforts have been made from time to time, 
particularly in France, to develop the actual struc- 
tural use of glass, but with them we are scarcely 
concerned at the moment. On the other hand, both 
directly and indirectly, glass is of more considerable 
importance from the engineer's point of view than 
is often realised. If we take, for example, the gauge 
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glasses of steam boilers, we meet with a problem 
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requiring for its satisfactory solution the production 
of a material which will not only withstand the high 
pressures and temperatures employed from the point 
of view of mechanical strength, but—what is much 
more difficult to achieve—from the chemical point 
of view. Superheated water acts on most varieties 
of glass as a violently corrosive agent, and in the 
past we have had to rely upon products of scienti- 
tically guided glass manufacture abroad for the only 
gauge glasses that were even approximately equal to 
the requirements. The service demanded of the 
glass used in miners’ safety lamps furnishes another 
example of the same kind, and other examples of 
glass which is essential for various purposes of an 
engineering character might be quoted over a range 
extending from searchlight mirrors to the bulbs of 
electric lamps. 

These are all direct but subsidiary uses of glass ; 
the indirect uses are much more fundamentally 
important. We refer mainly to the glassware re- 
quired in the chemical laboratory. The control of 
materials, and more especially of those fundamental 
materials of engineering, steel and cement, by the 
aid of the chemical laboratory has become so much 
a matter of course that it is not often fully realised 
that without chemical control the production of our 
most important materials would either become im- 
possible or would at best be rendered extremely 
inefficient and uncertain. Opinions may be divided 
on the question whether chemical analysis is an 
essential feature in a steel specification ; but, never- 
theless, no steel maker would ‘deny to-day that he 
would find it extremely difficult, if not entirely 
impossible, to meet the demands of ordinary speci- 
fications quite apart from chemical analysis, if he 
were deprived of the means of controlling his raw 
materials and his processes by chemical analysis. 
To take one example only, how would it be possible 
for the steel maker to control the exact carbon 
content of his casts if he could not obtain the informa- 
tion gained from a rapid analysis? We need not 
labour the point any further, but if it is accepted 
that the control of materials and processes by chemical 
methods is essential to the production of satisfactory 
materials of engineering construction, then the supply 
of satisfactory glassware for chemical and general 
scientific purposes becomes a matter of vital import- 
ance to the engineer—as vital as the supply of coal 
and iron ore itself—for chemical control is entirely 
dependent upon a satisfactory supply of suitable 
glassware. That the production of this and certain 
other kinds of glassware is really of vital national 
importance, and that therefore the much-abused 
term “ key industry ”’ is rightly applicable to it has 
been fairly widely recognised. But what is the 
practical result at the present time, and what is it 
likely to be in the near future? During the war, 
with the aid of a strong and intelligent Government 
Department, an emergency glass industry was built 
up. The manufacturers and all concerned—including 
a very important band of scientific workers—put 
forth a very great and successful effort, with the 
result that a truly critical situation was saved and 
the needs of the nation in regard to glass were supplied 
—at a price. That price was very high indeed, but 
since the glass was needed at any price, it had to be 
paid. We do not suggest that this high price meant 
any high profits to those concerned in the industry ; 
it reflected rather what we had to pay for our previous 
foolish neglect of the subject, a neglect which had 
been pointed out to the Government by several bodies, 
including a Committee of the Royal Society under the 
late Sir David Gillin 1913. Tosome extent, the effort 
exerted under war conditions has made up for this 
previous neglect. But what of the future ? Now that 
the stress and incentive of war have been removed, 
the scientific glass industry in this country finds 
itself in a precarious position. In the absence of 
special protective measures, it is exposed to formid- 
able continental competition, not only from Germany, 
but from Bohemia—now Czecho-Slovakia. Further- 
more, the total demand for scientific glassware has 
been diminished enormously by the cessation of 
heavy munitions contracts, and, for the moment 
at all events, by the general trade depression. It is 
not too much to say that we are faced by an early 
and almost complete extinction of this industry, 
which has been built up at such immense cost of 
money and effort during the war. The manufacturers 
concerned claim that the only possible remedy is the 
elimination of foreign competition by heavy import 
duties or even by total prohibition, to be maintained 
until such time as our industry in this branch can 
compete with the foreigner on equal terms. There is 
much to be said in support of such a claim, and it is 
to be hoped that this industry will soon receive this 
temporary protection. But the importance of its 
temporary character must be fully realised. Pro- 
hibition, actual or virtual, of the import of foreign 





scientific glassware implies a heavy burden on the 
user of such glass, and thus, indirectly, on the whole 
of the engineering industries of the country. This 
is a part of the price which has still to be paid for our 
earlier neglect, but we must see to it that we are not 
called upon to pay more than is absolutely necessary. 
An industry which claims such protection must be 
kept fully up to the mark, and every possible care 
must be taken to see that the abnormal conditions 
which require such protection are overcome as speedily 
as possible. We simply cannot afford to allow glass 
manufacturers to continue to use antiquated plant and 
rule-of-thumb methods, and to lag many years behind 
their foreign competitors at the expense of the rest 
of British industry and to the retardation of British 
science. 

Unfortunately, the past record of this particular 
industry is such that it inspires little real confidence 
in the future, unless special measures can be taken to 
secure a more progressive spirit. In regard to the 
larger and more profitable branches of glass manu- 
facture, it is true, there are signs that the industry has 
awakened to a new spirit, and the erection of large 
new plants, with the latest machinery, is a hopeful 
sign. It is, however, a significant fact that the plant 
is of American design, and that much of the technical 
skill required for its erection and working has also 
had to be imported. None the less, we may hope that 
this industry will find congenial soil here, and will in 
the near future develop on progressive lines of its 
own. This remark applies to bottles and similar 
products manufactured in enormous quantities; it 
may prove also to apply to sheet glass and similar 
classes of material, but it seems doubtful whether it 
is likely to apply to scientific glassware and to branches 
of the “key” industry other than perhaps electric 
light bulbs. Here, in spite of the very real success 
achieved for war purposes, our manufacturers are 
very much behind their continental rivals, to a 
certain extent even in the quality of their products, 
but enormously in regard to their cost. This back- 
wardness is ascribed to economic conditions—no 
doubt with a considerable degree of justice—but 
that is not the whole story. It is to a considerable 
extent a question of adequate knowledge and skill, 
which cannot be bought ready-made, but must be 
laboriously acquired. A Glass Research Association 
has, it is true, been formed under the auspices of the 
Department for Scientific and Industrial Research, 
but we are, frankly, sceptical of its real value to this 
branch of the glass industry, at all events. The 
objective of such an association is, of necessity, 
commercial. It must show its members results that 
have a financial value, and it is obvious that there is 
more money in the mass production of ordinary 
utility goods than in scientific glass. There can be 
little or no doubt from the course events are 
taking that the Association has its eye on this 
branch of the industry. We may hope that 
the Research Department will use its powers 
over an association to which it contributes two- 
thirds of the funds in order to safeguard the future 
development of the real “‘ key” industry in glass, 
but the matter is one of very great importance, and— 
as we have tried to show—one which the engineer 
cannot afford to regard with indifference. 








Institution of Mechanical Engineers 


Ow Thursday of last week Mr. H. J. Smith’s paper on 
the ‘‘ Mechanical Loading of Ships ”’ was read and 
discussed at a meeting of members held at the Engi- 
neers’ Club, Manchester. Mr. Wm. Fox presided 
over the meeting, and in the absence of the author, 
Major Parker read the paper. In opening the dis- 
cussion, the Chairman said the subject was of great 
interest to him, and he proposed to compare the 
description of the plant as given in the paper with 
that in use on the Manchester Ship Canal for the 
loading of coal. The port of Manchester might not 
be considered a very large coal-exporting district, 
but before the war the shipments of coal averaged 
over a million tons per year. A very large proportion 
was for bunkers, and the trimming of the coal in 
the bunkers was the measure of the capacity for 
loading. He would be a very bold man who went so 
far as to say that the conveying band with a constant 
stream was not the most efficient way of putting coal 
on a steamer, particularly when there were 12,000 
tons ready to come rolling on to the bands, but at 
Manchester they had to take the railway wagons 
which came from collieries in Derbyshire, Notting- 
hamshire, Yorkshire and Lancashire, and in manu- 
facturing districts, particularly in Lancashire, they 
could not load in the expeditious manner and in 
quantities which were possible in places like the 
Sebabna mines. A most successful plant was used 
for raising the coal from canal barges by grabs, 





traversing along a triple transporter girder, and 
dropping it in a hopper shaped as a spout into the 
bunkers. That was considered to be in this country 
about the best means of bunkering coal. Mr. Fox 
then described the hydraulic tips at Manchester. 

Mr. J. P. Bedson said what interested him pa: 
ticularly was the use of wire cables, and it would 
have been of great interest to have heard something 
of the American experience. Of course, the loading 
of ships was to a very great extent an easier job than 
the unloading. On the Great Lakes in America, 
where large ore boats were used to bring the ore from 
the iron districts to go to the Pittsburg and Cleveland 
districts, both problems had been tackled, and in 
in a most efficient manner. The boats were unloaded 
almost as quickly as they could be loaded. 

Mr. C. Bentham said that the author had devoted 
one paragraph entirely to the question of machinery 
and coolies, while in the next paragraph he had 
stated that he proposed to deal with plants which 
had proved that the loading and unloading of steamers 
could be done at less cost than was possible previously 
by using native labour. To his mind, a more im- 
portant factor than cost was the question of time, 
and the more rapid execution of the work, either 
loading or unloading. During the war they had a 
typical instance of that. In discharging ships in 
France, the material was brought out of the ship at 
a rate which was utterly impossible with manual 
labour ; even if one had all the men in the world to 
draw upon, the work could not have been done at the 
rate that the machinery did it, because there was a 
limit to the number of men one could apply at a 
particular point. He thought that was the governing 
factor of most of these appliances, that a much 
greater quantity of material could be put into the 
ship or taken out in a specified time. The author 
attributed the success of the United States and Ger- 
many in the production of iron and steel to the atten 
tion paid to the handling of materials in bulk. He 
thought that suggestion was quite wrong. Success 
was due to economic conditions, of which handling 
was only one. Primarily it should be attributed to 
other conditions than handling. Engineers had kept 
pace with the requirements of this country. They 
did not load ore into ships as described in the paper 
because they did not want to do it. If it had been 
necessary, they would have done it perhaps better 
than it had been done in China, but it was not neces- 
sary. It was necessary to load coal, because a fairly 
large amount of coal was exported, and he had seen 
nothing in the paper which indicated that the coal- 
loading appliances in this country were second to 
any in the world. Continuing, he said that this 
country depended for food upon the transport of 
grain, so that from their point of view it was even 
more important than the transport of minerals. 
In his own business they used a lot of flat conveyors 

that is to say, the belt ran flat—whereas in the 
paper the illustrations were all of the trough type. 
Now the trough belt had its advantages, and they 
were quite right for dealing with ore, but when 
dealing with grain the advantages were not so pro- 
nounced. They used both types, the choice depend- 
ing upon the conditions. The flat belt was one of 
the most perfect machines he knew; the amount of 
work that one could get out of it at very low cost 
was really astonishing. The trough belt was not 
quite so perfect because it would probably stretch 
a bit, but with the flat belt there was practically no 
stretching, and it would run almost indefinitely 
unless a mistake was made somewhere in the supports. 
Anyhow, it would run for a long time. The trough 
belt, of course, gave much greater capacity for a 
certain width, and in the Ship Canal elevators to 
which Mr. Fox had referred there were trough belts 
in the subway, but at other parts of the elevator 
there were flat belts. The result was the same. 
The trough belt, 24in. wide, and the flat belt, 30in. 
wide, carried 200 tons per hour at 750ft. a minute. 
There was one point in the comparison between 
grain belts and belts conveying minerals. The 
former did not wear to quite the same extent or get 
the cuts that the ore belt was likely to get, and the 
rubber facing was much thinner A cover !/, in. 
was considered fairly thick for a grain belt, whereas 
the paper referred to belts with */,,in. of rubber on 
the working face Some belts had even more than 
that and some were thicker in the middle than at the 
side. There were various points of that kind to 
consider. The speed of the belt was another aspect 
of the subject which the author had not covered 
fully. He mentioned a speed of 500ft. a minute. 
That was quite a common speed. In this country 
800ft. per minute was run on grain, and in America, 
where they had larger quantities to deal with, they 
ran at 1000ft. per minute on grain. Those were the 
bigger belts. Smaller belts were not run at so high 
a speed. He thought that was rather opposed to 
what the author suggested. Rubber belts 3ft. wide 
wore run up to 1000ft. a minute in America, but when 
they came down to 24in. the speed had to be kept 
down or the, grain would scatter off the belt. The 
author got to the heart of the conveyor problem 
when he spoke of the feeder hoppers. It was one of 
the most difficult things in conveyor work to put on 
a feed hopper which was really satisfactory, but 
the weighing was a very important point, and the 
author ought to have emphasised that more. He 











Fes. 4, 1921 


THE ENGINEER 








considered that when loading a ship in bulk, weighing 
was one of the most important problems. 

Mr. W. G. Smith said he believed the special 
machinery described by the author had been obtained 
from this country, which was a suflicient tribute to 
our up-to-date knowledge. He thought they were 
all in agreement with the author that a belt conveyor 
would have been very much better at Sebabna than 
a bucket conveyor. He agreed with the author on 
conveyor belts and their constituents. The specifica- 
tion given was a good one and very similar to that 
adopted in the Port of Manchester. 

Mr. C. K. Kininmouth said his firm was recently 
asked to see whether they could design an improve- 
ment upon the grab for handling and discharging iron 
ore from ships, and they produced the design which 
he exhibited in outline. It was much the same as 
the bueket elevator used for grain, but it had the 
distinetion that it could be made to reach any part 
of the hold of an ocean-going vessel. In the first 
place, the elevator—which was carried by a balanced 
arm in the ordinary way—was capable of being re- 
volved by power about its own vertical axis, and the 
lower portion of it was capable of being canted up at 
an angle, hydraulically or otherwise. By a combina- 
tion of those movements, the whole of the bottom of 
the hold could be covered. Another problem his 
tirm was asked to solve was the discharging of small 
coal. It was mainly quite small stuff, but here and 
there it contained large lumps, sometimes very large 
lumps. All the small coal could be dealt with per- 
fectly well by the most flexible system known, 
which was the pneumatic system; the big lumps 
naturally could not be dealt with. They designed 
a machine which would carry a very large pipe capable 
of permitting the passage of perhaps 7in. or 8in. 
lumps, and at the same time carrying a nozzle. They 
provided this machine with a coal breaker and a 
picking appliance to pick out the big humps and put 
them into the coal breaker. First of all, the pipe 
got to the bottom of the ship. There was no difficulty 
about that, because the lumps would be left alone by 
Then the structure carrying the nozzle 
would run up and down the bottom of the bank of 
coal that was formed when the pipe had reached 
the bottom, sucking away all the small stuff, pitching 
the lumps into the breaker and passing it from the 
breaker into the pipe again. 

Major Parker then replied to some of the points 
raised. 


themselves. 








The Welsh Railway Disaster. 


As recorded on page 93 of our last issue, a serious 
railway aecident oecurred a few minutes after noon 
on Wednesday, the 26th ultimo, immediately on the 
west side of the Abermule station of the Cambrian 
Railway. The trains concerned were the 10.25 
express from Aberystwyth, due to leave Newtown 
the next station west of Abermule—at 11.57, and the 
10.5 local train from Whitchurch, due at Abermule 
at 11,56, where, the line being single, it waits the 
passage of the express, if the latter be running to time. 
Che line is worked under the electrical tablet system, 
the sections concerned being Abermule-Newtown to 
the west. of Abermule, and Abermule~Montgomery to 
the east. Under this system the men in the respective 
signal-boxes controlling each section have to 
co-operate in the withdrawal of a tablet, and when 
a tablet is out no other can be taken from either 
instrument until the first has been inserted in the 
instrument at the other end of the section or been 
returned because it was not immediately required, to 
its original instrument. No train is permitted in a 
section unless it is in possession of a tablet, and, as 
its absence involves a driver's own safety, he never 
starts without it. In addition to the tablet, the 
movement of the trains is regulated by the usual 
fixed signals. 

The express from Aberystwyth, drawn by engine 
No. 95 of the 4-4-0 tender type, and consisting of a 
van, Cambrian bogie tea car, Cambrian bogie, Great 
Western bogie, London and North-Western van, and 
two Great Western bogies, had the right of road and 
was in possession of an Abermule—Newtown tablet. 
The local train was drawn by engine No. 82 of the 
440 tender type, and consisted of six coaches, and, 
whilst the fixed signals were duly lowered for it to 
leave Abermule and the driver was in possession of a 
tablet, this tablet was found, when the wreckage was 
cleared, to be that belonging to the Montgomery- 
Abermule section. 

The distance from Newtown to Abermule is 
exactly four miles, and the trains met at a point 
one mile west of Abermule. The gradient falls from 
Newtown, and is 1 in 287 for 34 miles and then 1 in 
585. Just before reaching the point of collision the 
line from Newtown has a curve to the right of about 
50 chains radius, and passes through a cutting. The 
line from Abermule is practically straight and in the 
open. The driver of the express would thus have no 
view of the approaching local train. 

The effect of the collision was disastrous. The 
engine of the express mounted that of the local train 
and its boiler was detached, reversed in direction, 
and fell on its right side. The third bogie coach was 


if not all, the fatalities to passengers, which, we regret 
to say, numbered fourteen. The driver and fireman 
of the local train and the guard of the express were 
also killed. 

Notwithstanding the great damage done and the 
fact that, owing to the dangerous position in which 
portions of the engines and vehicles were left after 
the collision, no work could be carried out at night, 
the wrecked vehicles were cleared away by 5.30 p.m. 
on Priday, and at noon on Saturday ordinary working 
was resumed. It will be of interest to engineers to 
know that this successful result was obtained in no 
small measure by the use of oxy-acetylene for cutting 
away the entangled wreckage. That telescoping was 
the main cause of the deaths is indicated by the under- 
frames being comparatively little damaged, and that 
uncommonly little injury was caused to the local 
train, which had not reached the curve. The per- 
manent way must have been in good condition also, 
as, except some chairs, nothing in the road was 
broken; the rails were bent only. Although the 
majority of the coaches were gas-lighted, there was 
no subsequent fire. There were three vans and two 
brake compartments in all on the trains. The former 
had a full equipment of first-aid appliances, fire ex- 
tinguishers and wreckage tools, and the brake com- 
partments had first-aid and a lesser supply of fire and 
wreckage equipment. There was, therefore, no short- 
age of this class of material for the use of helpers. 
As a small matter that must have assisted towards the 
speedy clearance of the wreckage we would mention 
that we noticed that portable instruments had been 
coupled to the telephone wires. 


The Ministry of Transport appointed Colonel 





A, Boiler B, Tender Cc, 


Pringle, the chief inspecting officer of railways, to 
hold an inquiry into the collision. Colonel Pringle 
visited the scene of the disaster on Saturday, the 29th, 
and on his return to the headquarters of the Cambrian 
Company at Oswestry, announced that he would hold 
his inquiry behind closed doors. This decision has 
given rise in certain quarters to complaint as to the 
public not being taken into confidence and the pro- 
ceedings have been called ‘‘ A Secret Inquiry.” It 
seems desirable, therefore, to state that the object 
of these inquiries is—as laid down in the Act of 1871 
which sanctioned them—to ascertain the cause of 
accidents with a view, not to enlighten the public, 
but to see what action was necessary to avoid future 
similar mishaps. The cause of accidents is the main 
object tc be learnt ; the apportioning of the blame 
amongst the men concerned is a minor matter. These 
accident inquiries, as Colonel Pringle said when he 
had to refuse admission to the public on Saturday, 
are not courts of justice. The men know that what 
they say will not be used in evidence against them, 
and that, if any criminal proceedings are pending or 
possible, the inspecting officer’s report will not be 
published until afterwards. They, therefore, speak 
with a freedom which might not be desirable before 
the coroner or in the police-court. Thus, the inspector 
learns the truth, and is able to arrive at the cause of 
the aceident. It is customary in cases of this kind 
for the officer to ask the men who may be incriminated 
whether they prefer a public or a private inquiry. 
In most cases the men, as at Lostock Junction, prefer 
to be frank and to tell their story without reserve. 
But in the present instance it would appear likely 
that more than one man may be involved, and thus 





telescoped into the second, and this effect led to most of, 





there is not only each man’s evidence as regards his 


own actions to be considered, but also his evidence 
as to the actions of others, Moreover, as this question 
arises only in connection with fatal accidents, there is 
always a coroner's inquest, and as it has to be held 
in open court the public has an opportunity of 
learning most of the facts. 

The coroner’s inquest on the victims cf the Welsh 
accident was opened at Newton on Tuesday, and was 
not concluded at the time we went to press. So far 
it has shown, in the words of Colonel Pringle. *“ 
plain tale of human failure.” 


a 








WATER POWER PROBLEMS. 


THE utilisation of water power is a subject which has 
been prominent for some time. Although financial con- 
siderations limit the impounding schemes ‘for power 
purposes to a large extent, on the other hand there is 
no necessity to take into consideration the suitability 
of the water for potable purposes. In a paper on the subject 
recently read before the Liverpool Engineering Society, 
the author, Mr. W. J. E. Binnie, M. Inst. C.E., said that 
it was frequently stated that it was not economical to 
develop a water-power scheme so as to meet a variable 
load, and that the proper thing to do was to provide 
auxiliary plant to deal with the peaks. He said that, in the 
majority of cases which had been investigated, it had been 
found that that was not true. The total capital cost of 
a hydraulic power scheme was made up of :—(a) The 
works for impounding, land, and water rights ; (b) the 
works for carrying the water to the turbines; (c) the 
power house and plant ; (d) the transmission lines, where 
necessary. The impounding works, &c., would cost the 
same whether the scheme were developed to meet a 
uniform or variable load, and represented, under average 
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conditions, about 16 per cent. of the total cost, excluding 
transmission lines. The cost of the other works represent- 
ing, under average conditions, 84 per cent. of the total, 
if the transmission lines were excluded, would vary with 
the maximum load. In the case of the power aqueduct, 
the variation would not be directly as the maximum load, 
i.e., if, for example, the carrying capacity of the aqueduct 
were doubled it would not cost twice as much, but only 
about 1.5 as much for pressure tunnel construction, and 
this item represented as an average about 56 per cent. 
of the cost, if the transmission line were excluded. The 
cost of the power house and plant would vary practically 
in proportion to the maximum load. The transmission 
line, if this were required, did not vary directly with the 
maximum load. e conductors would vary in cross 
sectional area very nearly with that load, but the way- 
leave would cost the same, and the cost of poles increased 
with the number or size of conductor in a much smaller 
proportion than the maximum Joad. As a general rule, 
if the maximum load were doubled the cost of the trans- 
mission Ene would be increased about 1.7 times. When, 
however, the capital cost of a steam generating station 
was considered, it would be found that it varied very 
nearly with the maximum load to be met, provided 
that the generating sets were, in any case, of the most 
ec ymomic size. 

Turning to the working costs, the author said that. the 
power house costs per unit generated were, in a hydro 
electric scheme, almost negligible whatever the load factor, 
if depreciation were not taken into consideration ; whereas 
the load factor had a very important bearing on the 
coal consumption and wages bill in a steam power station. 
lf, however, the transmission line was very Jong and 
represented a large proportion of the total capital cost, 
it might be found that it was more economical to have 
resource to an auxiliary power station to meet the peak 
loads, as that station could be placed where the current 
was required. It was impossible to lay down any golden 
rule and each case must be worked out on its merits. 
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The Chemical Analysis of Steel Works Materials. By 
Frep. Ispsorson. London: Longmans, Green 
and Co., Limited, 39, Paternoster-row, E.C. 4. 
Price 21s. net. 

AvrHouGcH the chemical laboratory is now an in- 

dispensable part of a modern steel works, there are 

many men living who made steel without the assist- 
ance of the chemist and without any chemical know- 
ledge whatever. They may have been rule-of-thumb 
men, but they were always artists in judgment and 
generally autocrats in temperament. They used raw 
materials, usually of Swedish origin, and became 
wedded to certain brands to the exclusion of all 
others. They produced steels at will having particular 
grades of hardness and classified them, by the appear- 
ance of their fractured surfaces, into what were called 
‘** tempers ” with an accuracy and dispatch combined 
which cannot be equalled by any known chemical 
methods. As this system was based on appearances 
intelligible only to the competent steel maker, it 
was inevitable that his judgment and authority 
should be extended also to the behaviour of steel 
tools, on the defects of which he became the final 
arbiter. It was therefore no easy matter for the 
chemist, not over sure of his laborious methods, to get 

a footing and win approval amongst these self-suffi- 

cient and really competent craftsmen. The graded 

‘temper ’’ had its equivalent in a certain percentage 

amount of carbon, and everything else mattered 

very little. The qualities of the steel were supposed 
by the steel maker to be inherent in the different 
brands of raw material used in a degree proportionate 
to the price paid for them. This the chemist could 
barely confirm, as they were all low in silicon and 
manganese, and hardly distinguishable by the small 
amounts of sulphur and phosphorus they contained. 

Analytical chemistry could hardly be expected to 
make a strong appeal to the steel maker unless it 
could find some special virtue in the favourite brands 
of iron for which an extra £10 a ton had been paid, 
and it was thought to be incomplete, if not incom- 
petent. One chemist, more imaginative and less 
cautious than others, conceived the idea that the 
difference was due to the presence of some element 
which could not easily be determined by chemical 
means. In a letter appearing in THE Encrveer he 
said: “* If any chemist will be at the pains of analys- 
ing steel-making irons used in Sheffield, and seek 
especially for their percentage of titanium, he will 
find that their market value is in exact proportion 
to the percentage of titanium they respectively 
contain. . . . First-rate steels can only be made 
from iron containing titanium. . . . To the fact 
of this metal existing in Danemera and other Swedish 
bar irons to the extent of one-quarter of 1 per cent. 
up to about i or 1} per cent., is mainly due the rise, 
progress and present prosperity of Sheffield and its 
manufactures.”” This explanation was purely imagin- 
ary, as in point of fact titanium is present in Swedish 
pig iron, if at all, in much smaller amounts than in 
English pig iron. 

Bessemer’s discovery of the converter process and 
the introduction of the open-hearth process of steel- 
making did much to develop the chemical analysis 
of steel. As larger ingots were made and cast under 
conditions less amenable to control, the old method 
of judging by fracture, though not entirely useless, 
found to be inconvenient. Other elements 
besides carbon had necessarily to be determined— 
manganese, because it had been added to deoxidise 
the blown metal; silicon, to see to what extent it 
had been removed from the pig iron; and sulphur 
and phosphorus, because they might vary . within 
wider limits in the more miscellaneous class of raw 
materials than had been used in making tool steels. 
Now that the chemist could make determinations of 
elements that mattered and which could not be 
determined by other means, he came to share with 
the steel maker the responsibility, not only of classify- 
ing material, but also of explaining why material 
which should have been right, turned out ‘in service 
to be wrong. Whereas the steel maker had previously 
suggested that tools made from steel of the right 
temper had been overheated or burned or spoiled 
in the forging, his new ally could say the material 
contained too much of this or too little of that. 
Generally, the chemist’s explanations turned on the 
forlorn belief that percentages of sulphur and phos- 
phorus beyond narrow limits were accountable for 
nearly every ill occurring in steel. The chemist 
thus lived for a while in a glamour he never earned, 
never sought and never understood. Ultimately, 
the microscope and pyrometer took over this part 
of his work and replaced wild guesses by demonstrable 
reasons. 


was 


His position being established on the basis of 
useful service and his accommodation and equipment 
being improved, it was demanded that analyses should 
be made more quickly and processes devised to 
determine the new elements which were being added 
to steel in rapid succession. With this work, no names 
are more closely associated than those of Brearley 
and Ibbotson. In 1902 they published a book which 
was somewhat original of its kind, being clear, 
personal, provocative and hot from the busy analysts’ 


bench. A revised edition of this book, long over due, 
has been prepared by Mr. Ibbotson, and it is now 
before us. 

Mr. Ibbotson has arranged the revised edition in a 
more formal and academic manner. It is thorough 
and sound and probably more accurate than the 
original edition, but it is less human. The suggestion 
that every chemical manipulator should also be an 
observer and that analytical chemistry is a living art, 
is less obvious. An impression of formality is helped 
by a descriptive precision which js as faultless as the 
multiplication table. Methods are given for the 
determination of the newer so-called steel-making 
elements, such as cobalt, uranium and zirconium. 
The determination of each element is accompanied 
by an equational statement of the reactions on which 
the process is based. This feature is of great value 
for teaching purposes, and should impress those who 
use the book with the importance of the scientific 
foundations on which the handicraft of routine 
analysis is based. 

The book is singularly free from the minor errors 
of commission which the hypercritical love to em- 
phasise. They might be found if the book were read 
carefully page to page, but we have noticed nothing 
more serious than a statement on page 130 to the 
effect that the loss of cobalt due to imperfect pre- 
cipitation is counterbalanced by the re-precipitation 
of “‘the small amount of manganese in the steel.” 
One cannot deny that the balancing of plus and minus 
errors may lead to accurate results, but such fortui- 
tous chance is not analytical chemistry. The errors 
of omission are easier to note. The electrically heated 
furnace for determining carbon by combustion is 
now in regular use, and should be recommended 
because it is cleaner and healthier than any form of 
gas-heated furnace. It would not be amiss if the 
book also described the making of such a furnace. 
Reference might also be made to the possibility of 
discarding the aspirator and a long train of purifiers 
when combustions are being made on known materials 
under works conditions demanding results in the 
shortest possible time. The determination of carbon 
by the Eggertz colour process is dismissed in less 
than half a page. This method may or may not have 
been superseded by rapid forms of the combustion 
method, but if it is described at all it seems unfor- 
tunate to miss the opportunity of describing its most 
interesting feature, that is to say, the regular varia- 
tion in colour exhibited when the same steel is ex- 
amined in the hardened condition and in the con- 
ditions produced by reheating the hardened specimen 
in stages up to its normalising temperature. 

The colour carbon process is the only method in 
regular laboratory use which distinguishes chemically 
the amazing variations induced in steel by heat- 
treatment processes, and it may be regarded as the 
first ray of light illuminating the path along which it 
is hoped steel works chemistry will be developed. 
During the last ten years analytical chemistry has 
become a Cinderella so far as the scientific investiga- 
tion of steel is concerned. The microscope and 
pyrometer have elucidated the changes taking place 
when steel is hardened and , and they have 
explained on a physical basis the broad influence 
exerted by the addition of alloys. But these are 
appearances visible to the eye or appreciated only 
by the imagination. The only well-established 
chemical fact in relation to the physical constitution 
of ordinary steels is that the carbon is present in 
annealed specimens as Fe,C. How it exists in hardened 
or hardened and tempered steels, the chemist cannot 
tell. The individual who has had an analytical 
training merely is not well qualified to investigate 
such questions. He will not feel the need to do so. 
The impetus should come to men like Mr. Ibbotson, 
who are equally conversant with the chemical and 
physical aspects of steel. 

Mr. Ibbotson was associated with Professor Arnold 
in the paper presented to the Iron and Steel Institute 
in 1919 on the “ Molecular Constitution of High-speed 
Steel,”’ and it is to be presumed that he was responsible 
for the chemical work on which the far-reaching con- 
clusions were based. The initiated are rather sceptical 
about the value of analyses made on the residue of a 
partial decomposition effected under empirical con- 
ditions ; and generally with good reason. On that 
account anything Mr. Ibbotson had to say would be 
very welcome, as he has probably devoted more time 
to this kind of work than any other man in England. 
That his new book should ignore the subject entirely 
is unfortunate because steel works analysis would 
be lifted above its present routine service, which it 
does excellently, if it could be made to answer some 
of the questions indicated. Mr. Ibbotson’s book is 
the acme of efficiency so far as it goes, but we should 
like it to have gone further. 





SHORT NOTICES. 


Electric Switch and Controlling Gear. By Charles C. 
Garrard. London: Benn Bros.—The second edition of 
this well-known book, which was first published in 1916, 
is one of the most up-to-date and most useful volumes of 
its kind. The field which it covers is a very wide one, and 
on the whole the author deals with his subject in a simple 
and concise manner. Switches suitable for many kinds of 
service are described. The book is not, however, confined 





to switches for opening and closing circuits. Considerable 





attention is also paid, for example, to such things as 
voltage regulators, reactance coils for limiting short 

circuit currents, relays, regulating and motor starting 
switches, and lightning arresters. A chapter on the pre. 
vention of dangerous currents is exceptionally instructive, 
Another useful section is that on starting and contro] 
apparatus, Init the author deals with various kinds of 
controllers, controller resistances, and contactor gear for 
heavy duty service. Wiring diagrams are given for various 
automatic contactor starters. From the point of view oj 
power station engineers the book has much to recommend 
it. The chapters on low and medium-tension switch 

boards and high-tension switchboards contain much useful 
information and ought to prove of service to those in charye 
of large and medium-sized plants. Similarly, the section on 
apparatus for protecting electrical machinery ought to 
appeal to many engineers connected with the design, 
construction, or running of electrical plants. The work of 
the British Engineering Standards Association is referred 
to and suggestions are put forward relative to the amend- 
ment of the specifications already issued, while others are 
made concerning further specifications which are urgently 
needed. References are also made to the standardisation 
work that has been accomplished in other countries, 
Altogether the volume constitutes one of the most info: 

mative books that has so far been written on switchgeur, 
and we have no hesitation in recommending it to our 
readers. 


Practical River and Canal Engineering. By BR. C. Royal 
Minikin. London : Charles Griffin and Co. 1920.—This 
a decidedly interesting book and contains some very useful! 
matter, but the title is rather misleading, as canals are 
relegated to the end of the volume and then are onl) 
accorded some ten pages for their discussion. The prope: 
handling of rivers is, however, considered very thorough|) 
and in a practical manner. The author has evidently had 
considerable experience in river engineering in countries 
where the streams are difficult to control, and he gives the 
reader the benefit of his knowledge. Convenient methods 
of surveying rivers in foreign countries are described and 
the measurement of flows explained, while various systems 
for training rivers are dealt with. The chief interest in 
the book lies, however, in general information concerning 
for instance, the behaviour of rivers and the effects of loca! 
conditions on their courses. The author emphasises the 
theory that de-forestation causes flooding, and says 
that the best means of combating floods iz a combined 
deepening of the channel with submersible embankments 
about three times the width of the river apart. In dis- 
cussing the flow of water down tortuous channels Mr. 
Minikin says that he has found the greatest erosion to 
occur down-stream of the summit of the curve, not at the 
summit, as is generally believed to be the case. The 
volume is well illustrated by line drawings and a number of 
half-tone plates. 


Coal in Great Britain. By Walcot Gibson. London 

Edward Arnokl. 1920. 21s. net.—The first eight chapters 
of this volume, which represent approximately one-third 
of the whole, are reproduced, with additions, from the 
author's “* Geology of Coal and Coal Mining,” and dea! 
with the physical properties, formation, and distribution 
of coal throughout the world, The latter part of the book, 
comprising some 200 pages, includes descriptions, from the 
geological point of view, of all the coalfields of the British 
Isles. The economic and commercial aspects of the sub 
ject are not, however, discussed. The trouble and expense 
of keeping down water in South Staffordshire is not, for 
instance, mentioned. 


The Shipyards of Armstrong Whitworth.—This is the 
title of a delightful little book we have received from Sir 
W. G. Armstrong, Whiiworth and Co., Limited, which 
deals with the work carried out in the firm's yards. The 
many interests of the firm are deseribed in the several 
chapters. Throughout the book the illustrations are of « 
high character, and many beautiful coloured plates are 
included. 
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The Theory of Direct-current Dynamos and Motors. By 
John Case. Cambridge: W. Heffer and Sons, Limited. 
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The Slide Rule. By C. N. Pickworth. Seventeenth 
edition. London : Emmott and Co., Limited, 20, Bedford- 
street, W.C. 2. Price 3°. 64. net. 
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schools. By Wm. Franklin and B. MacNutt. 
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Lessons in Mechanics. <A text-book for colleges and 
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net. 
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Comparative Therm Tables. A Concise Guide to Gas 
Policy under the 1929 Act. By H. R. Askew. London : 
Benn Bros., Limnited, 8, Bouverie-street, E.C.4. Price 
5s. net. 

Lessons in Electricity and Magnetism. A text-book for 
colleges and technical schools. By Wm. Franklin and B. 
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2 dols. 25 cents. 


Lubricating and Allied Oils. A handbook for chemists, 
engineers, and students. Ry Elliott A. Evans. London : 
Chapman and Hall, Limited, 11, Henrietta-street, W.C. 2. 
Price 9s. 6d. net. 

Marine Engineering: A Tezxt-book. By Engineer- 
Captain A. E. Tompkins. Fifth edition, entirely revised, 
with about 480 illustrations. London : Macmillan and 
Co., Limited, St. Martin’s-street. Price 36s. net, 
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Three-high Plate Mill Plant. 


THE new 36in. three-high plate mill illustrated herewith, 
on page 124, and in our two-page Supplement, has recently 
been erected and started up at the works of Bolckow,. 
Vaughan and Co., Limited, South Bank. The installation 
is of particular interest, in that it is claimed to include the 
first large three-high plate mill to be installed in this 
country. It would appear, therefore, that the prejudice 
which formerly existed in Great Britain against the three- 
high plate mill, in spite of the fact that mills of the type 
are invariably employed in the United States for plate 
rolling, is being overcome. That this is so to some extent, 
at any rate, is confirmed by the fact that the makers of 
the South Bank plant. Davy Brothers, Limited, of Sheffield, 
have since received an order for a similar mill for one of the 
large Scottish steel works. No doubt the results obtained 
from the few smaller mills of this type, which have been 
working for some years in this country, have had a con 
siderable influence in this direction. The mill illustrated was 
designed in accordance with modern ideas and includes the 
best features of American and continental practice, as 
well as improvements developed by the makers, who have 
made a close study of the three-high plate mill. 

The mill has top and bottom rolls 36in. diameter and a 
middle roll of 24in. diameter, all 9ft. long on the barrel, 
and is designed to roll plates from jin. to liin. thick up 
to a length of 60ft. and a maximum shearing width of 
Sft. 6in., the maximum weight of the finished plate being 
5 tons. Hot slabs are conveyed on bogies from the slab- 
bing mill in an adjoining building to the slab re-heating 
hay situated next to the approach roller gear on the 
ingoing side of the mill, the furnace building running parallel 
with that in which the mill train is housed. The furnaces, 
four in number, are gas fired and are served by overhead 
charging and drawing cranes which deposit the heated 
slabs directly on the approach roller gear of the mill. 
Turnover gear consisting of arms operated by hydraulic 
cylinders is provided in the approach roller gear, as shown 
in one of the engravings on page 124. for convenience in 
turning over and scaling the underside of the heated slab 
if desired. The re-heating furnaces have a total capacity 
of 3500 tons of plate per week, but this output must not 
be considered the maximum of which the mill itself is 
capable, as with the provision of more furnaces and addi- 
tions to the equipment of the finishing department a con- 
siderable increase could be obtained, and has, in fact, been 
realised under special circumstances in the United States. 

The contract for the rolling mill was entrusted to Davy 
Brothers, Limited, of Sheffield, who also supplied the 40in. 
cogging mill which was started up about three years ago at 
the same works. The makers worked in close collaboration 
with the engineering staff of Bolekow, Vaughan and Co., 
from whom they received valuable assistance. They con- 
sider that this close co-operation between user and maker 
has contributed in no small degree to the very successful 
setting to work of the plant. By reason of the fact that 
the order was placed at a particularly busy time during the 
war period Davy Brothers were unable to undertake a 
portion of the auxiliary machinery. The parts in question 
were designed by the engineering staff of Boleckow, Vaughan 
and Co., all information of the latest practice in the 
respective sections being freely placed at their disposal. 

The engravings on page 124 show respectively the mil! 
from the ingoing side with the lifting tables down for rolling 
botween the bottom and middle rolls. and from the out 
going side with the tables lifted. The electric motor 
driving the mill has a normal continuous rating of 3000 
horse-power with an overload capacity of 4500 horse- 
power, and was supplied by the General Electric Compony, 
Limited. A heavy fiy-wheel, 12ft. diameter, weighing 
about 45 tons, is mounted on the pinion shaft of the 
reduction gearing and is capable of giving out 7000 horse- 
power over the longest length of pass, thus increasing the 





maximum driving power to 11,500 horse-power. Heavy 
box section bed-plates extend all round the fly-wheel, and 
oil pumps are provided for the lubrication of the fly-wheel 
bearings, which are of the swivel type arranged for ring 
oiling and forced lubrication. A hand-operated brake is 
fitted and is of sufficient strength to lift the wheel and shaft 
so as to enable the bottom bearing steps to be removed 
when required. The fiy-wheel set was constructed for 
the contractors by Scott and Hodgson, of Guide Bridge. 

The speed reduction between the motor and the mill 
rolis is effected in the first stage by marine type double 
helical gearing with machine-cut teeth having a total face 
width of 50in. This gearing was supplied for the contractors 
by David Brown and Sons, Limited, of Huddersfield, and, 
together with the mill pinions, gives a total reduction of 
about 11 to 1. Cast iron bed-plates of box section com- 
pletely surround the gearing, and gear cases are provided 
totally enclosing the wheels. Motor-driven oil pumps are 
supplied to give independent lubrication systems for the 
teeth and bearings. 

In the Supplement two views are given showing the 
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| ing of the rolls, a most essential feature in the case of a 
| plate mill, the rolls of which may require changing two or 
three times a week when on maximum production. The 
top roll and top spindle are balanced by means of one 
hydraulic cylinder carried on the top tie girder, whilst the 
middle roll is separately balanced by a pair of hydraulic 
cylinders with an equalising shaft mounted on the housing 
| tops at one side. The screw-down gear is operated by an 
| electric motor of 110 horse-power, the gear heing totally 
| enclosed and fitted with a slipping clutch to prevent any 
| injury produced by over-running 
The lifting tables are of very substantial construction 
| and are fitted with ring-oiled bearings. They are pivoted 
at the end away from the rolls, each on a pair of massive 
| cast iron supporting brackets with bearings lined with 
| white metal. Hinged steel plate guards are provided to 
protect the mitre gearing and motor drives. The table 
|on the ingoing side is fitted with a hydraulically operated 
| turn table for lifting and turning round the slabs. Anxiety 
| regarding the smooth working of the lifting tables has no 
| doubt in the past operated against the adoption of three 





SKETCH PLATE-SHEAR AND GOOSE-NECK CASTORS 


mill train from the driving end and from the rollend. The 
main coupling between the reduction gear and mill pinions 
consists of cast steel flanged half couplings with a cast 
steel machine-fluted connecting spindle in between. The 
pinions are of cast steel with a face width of 56in, The 
pinion housing is totally enclosed so as to form an oil bath. 
A continuous oil supply to the pinion necks and teeth is 
provided by means of two sets of motor-driven pumps. 
The mill spindles are of cast steel machined throughout 
to eliminate back-lash, the top spindle being fitted with 
universal joint couplings provided with phosphor-bronze 
wearing blocks. The top spindle is balanced by compensat- 
ing levers from a hydraulic cylinder which also balances the 
top roll. 

The roll housings are of cast steel with wide-spread feet 
and are connected together at the top by a cast steel tie 
girder. All the working surfaces are machined with the 
minimum amount of clearance and renewable wearing 
plates are let into the housings to take the wear. 
housings are designed for the endwise removal of the chocks 
and rolls. The arrangement permits the very rapid chang- 


high mills. This aspect was fully appreciated by the 
designers, and the tables with their lifting mechanism were 
consequently made of exceptional proportions which, 
together with the system of balancing adopted, is claimed 
to ensure the entire absence of vibration and incidental 
trouble. The lifting rig or raising and lowering gear is 
electrically operated. In view of the presence of scale 
from the rolling at the point where the tables have to be 
operated, the driving gear is not placed underneath the 
tables. The lifting and lowering of the tables is, instead, 
| effected by a pair of long shafts carrying rockers giving 
| movement to two pairs of adjustable rods with ball ends, 
| one pair bearing underneath each tab'e. The rocker shafts 
| are operated through levers and a connecting-rod from a 
| single-throw crank shaft driven through double reduction 
| machine-cut steel gearing from the motor. In view of the 
| high output for which the mill is designed, the lifting tables 
| had to be capable of very rapid operation, and efficient 


The | balancing was therefore necessary because of the great 


weight of the moving masses. The desired result was 
achieved by coupling up the rocker shafts to a hydro- 
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pneumatic equalising arrangement, which ensures a rapid 
acceleration at the beginning of lifting or lowering and a 
rapid retardation towards the end of the movement. 

The approach roller gear is of the “* Davy” improved 
trough construction in which the frame on the gearing 
side is made double webbed with a trough to contain the 
mitre gearing. Dust-proof covers are provided for the 
troughs. The gears thus are totally enclosed and can be 
run in oil. The remainder of the rollers beyond the lifting 
tables are carried on rolled steel joists with separate bear- 
ings and east iron gear-boxes for the mitre wheels, which 
enable the latter to be run in oil. 

The fourth engraving in the Supplement shows the 
mangle, cooling bank, and shearing department. The 
mangle or plate straightening machine, the end-cutting 
shear, and the sketch plate shear were all supplied by 
Scriven and Co., of Leeds, and are of the usual type 
arranged for driving by electric motors. Hydraulically 
operated turn-over arms extend across the full length of 
the cooling bank for convenience in inspecting the under- 
side of the plates when desired. The sketch plate shear 
and goose neck castors for the manipulation of the plates 
are illustrated in one of the engravings on page 129. 

The shear for side cutting the plates is of novel con- 
struction, being of the rotary type, and is stated to be the 
first of the kind to be manufactured and set to work in this 
country. We illustrate on p. 129 the machine as erected in 
the works of the makers, and in the Supplementwill be found 
the reproduction of a view taken in the mill. The shear is 
designed for cutting plates up to ljin. thiek, from 18in. 
to 102in. wide. It consists of two rotary carried on 
a vee section bed-plate, one shear being stationary and the 
other movable so as to permit the distance between the 
cutting dises to be adjusted to suit different widths of 
plate. Each shear has a pair of cutting dises, so that both 
sides of the plate are trimmed simultaneously. Two-speed 
gearing is provided, whereby plates up to jin. thick can be 
cut at a speed of 96ft. per minute and heavier plates at 
49ft. per minute. The adjustment of the two shears is 
effected by an auxiliary electric motor, and a further motor 
is provided for operating the screw-down gear for adjusting 
the top knives. A clamping device is provided, consisting 
of a guide down one side of the roller gear leading to the 
shears on which slides a grip. The rolled plate brought up 
by the roller gear is pulled over by a plate-shifting device 
in line with the knife at one end frat secured into the 
sliding grip at the other end. The plate is then taken 
through the knives by the rollers and towards the end of 
the cut is automatically released from the sliding grip. 

Speaking generally, very noticeable features of the 
plant are the roomy well-lighted buildings and the clean 
and neat manner in which the whole of the mill floor is 
finished off, facilitating easy progress of the product from 
start to finish and access for inspection and adjustment 
whenever necessary. Probably the most important point, 
however—one indicating the modern nature of the equip- 
ment—is that all movements of the mill from the receipt 
of a slab to the discharge of a rolled plate are under the 
control ef two operators stationed in an elevated pulpit 
immediately over the approach table on the ingoing side 
of the mill. There is an entire absence of manual effort 
in this section of the installation. The various controls 
for the manipulation of the conveying rollers, transfer 
skids, plate turn-over gear, inspection gear, &c., are 
mounted on elevated platforms and are so situated as to 
allow the maximum number of controls to be attended to 
by a single operator. 

The general management of the works is in the hands of 
Mr. George Ritchie, whose progressive ideas on plant 
modernisation are well known. 








Temperature Limits of Large 
Alternators. 


For a long time past it has been common tice in 
this country to measure the temperature rise i 
machines by means of mere and as a 
rule to limit the rise to 40 deg. Cent. above the surrounding 
atmosphere, irrespective of the type of machine and the 
class of insulation used. Years ago the method was no 
doubt satisfactory, but it is pointed out by Mr. G. A. 
Juhlin, in @ paper on ‘Temperature Limits of Large 
Alternators,” read before the Institution of Electrical 
Engineers on Thursday, January 27th, that, owing to 
improvements in the manufacture of insulating materials 
and in the construction of the machines themselves, a 
higher temperature rise may now be allowed. Mr. Juhlin 
also considers that by reason of the changes in the design 
of machines it is desirable in some cases at any rate that 
the temperature should be measured by means of electrical 
temperature detect bedded in machines and con- 
nected to an electrical instrument calibrated to give tem- 
perature readings. On account of the ease with which the 
heat can be carried away from the internal parts of slow- 
speed machines, the difference between the internal and 
external temperatures is small, but in the case of large 
modern alternators, running at high speeds, large masses 
of material are concentrated in a comparatively small 
space and the internal temperatures are higher than those 
obtained on the surface with mercury thermometers. 

A great amount of work has been done by the Electrical 
Standards Committees with a view to establishing a com- 
mon basis for temperature determinations, but the author 
contends that comparatively few specifications are drawn 
up in accordance with the rules laid down by those Com- 
mittees. This may be attributable to the fact that the 
temperature rise which the rules allow are in many cases 
higher than those with which engineers are familiar, 
but Mr. Juhlin contends that experience has shown that 
as a matter of fact mica insulation such as that now used in 
turbo-alternators will withstand considerably higier 
temperatures than the maximum temperatures arrived 
at by the British Electrical Standards Committees. 

The paper shows that in high-voltage machines appre- 
ciably higher internal temperatures are met with than is 
the case in low-voltage machines, notwithstanding that 
the external temperature may be the same in both instances. 
it is clear therefore that it is necessary to exercise con- 
siderable discretion when fixing temperature limits for 
machines of different voltages, and higher surface tempera- 








tures may be permitted for low-voltage machines than for 
high-voltage machines without exceeding the permissible 
internal temperatures of the latter. 

In considering the various methods of testing the tem- 
perature of alternators Mr. Juhlin explains that the use 
of the mercury thermometer is limited to accessible sur- 
faces, and indications of the temperatures of coils embedded 
in the iron of a machine cannot therefore be secured. 
Moreover, it is impossible to measure the temperature of 
moving parts until the machine has come to rest, and, as 
in the case of large turbo-alternators, the bringing of the 
machine to rest may involve a considerable time, the 
temperature may during the process drop to a large extent. 
A closer approximation of the true internal temperatures 
may be obtained by the adoption of the increase of resist- 
ance method, but that only indicates the average increase 
in temperature of the whole winding. » much 
care has to be exercised in measuring the resistance, as a 
small error in the reading has @ great influence on the 
percentage increase in resistance, and therefore on the 
calculated temperature rise. i in resist 
method can readily be applied to windings carrying direct 
current, but in the case of alternating current windings it 
is less satisfactory, as it demandsa te direct-current 
supply at a steady voltage. For the field windings of 
turbo alternators, however, the method is quite suitable, 
and the necessary readings are easily obtained whilst the 
machine is running. 

Coming to the question of embedding temperature 
detectors in large electric generators, Mr. Juhlin explains 
that up to the present comparatively little has been done in 
this country in the direction of the employment of tem- 
perature detectors embeddod in large electric generators, 
although such detectors have been used in connection with 
special investigations. Some of the advantages of the detec- 
tors are obvious, but others are, it is maintained, none too 
well recognised. By way of example the author considers a 
machine having a stator insulated with mica in which the 
coils are embedded, and fibrous material at the ends. 
The limits for temperature rise laid down by the British 
Engineering Standards Association for fibrous insulation 
are 55 deg. Cent. measured by resistance, or 50 deg. 
Cent. measured by thermometer, with certain reductions 
for high voltages, and as a portion of the winding of the 
machines mentioned above is insulated with fibrous 
material these limits obviously apply. The temperature 
rise permitted for mica is 75 deg. Cent., measured by the 
resistance method, but in the ordinary way it is not 
possible to take advantage of this higher limit owing to the 
fact that as the ends of the windings are insulated with 
fibrous material, the temperature rise for the whole winding 
must not exceed that specified for fibrous material, and in 
such a case it would clearly be advantageous to measure 
the temperature rise of each portion of the winding 
independently by means of detectors embodied in different 
parts of the machine. 

The large temperature gradients in the insulation and 
iron cannot be measured by thermometers, and it is there- 
fore impossible to arrive at any definite conclusion in 
respect of internal temperatures with their aid, but by 
embedding temperature detectors in different parts of 
machines it is possible to determine very closely the 
actual temperature of the copper and so to prevent the 
machine being overheated. Similarly, these temperature 
detectors enable operating engineers to take full advantage 
of the capacity of a machine and to operate it up to the 
ultimate “‘ hot-spot’ temperature permissible with the 
particular class of insulation employed. When these 
embedded temperature detectors are used the temperature 
guarantees should, in the opinion of the author, be based 
on the total temperature and not on a specific temperature 
rise above a given air temperature. The advantages 
arising from operating large turbo-alternators on this basis 
are of importance and deserve consideration. Take, for 
example, the author says, two identical machines, one 
operating on the basis of a given temperature rise with a 
fixed value for the air temperature of 40 deg. Cent., and 
the other on the principle of a maximum total temperature. 
The average air temperature in this country is less than 
one-half of the assumed air temperature of 40 deg. Cent., 
and it is obvious that we are not taking advantage of the 

itted temperature limit of the insulation when operat- 
ing on the temperature rise basis ; but by using embedded 
detectors it is possible to take full advantage of low cooling 
air temperatures. During the winter months the difference 
between the actual air temperatures and the temperature 
taken as a basis will be greater than at other times, and 
when it is remembered that the load on supply stations 
is usually heaviest during that part of the year, the pos- 
sibility of being able to augment the output of a generator 
during this period is a matter of no small importance. 
Basing the increase in load on the average air temperature 
during the year, the increase in output would probably 
not be more than 10 per cent., but even that would show 
a considerable saving in capital expenditure on a 20,000- 


kilowatt set. 

Two methods of ing the temperature by means of 
detectors can be adopted. In one case the .E.M.F. of a 
thermo-couple is measured directly by means of a milli- 
voltmeter. The thermo-couples in this instance have to be 
calibrated, as the resistance of the couples affects the 
readings obtained, but the method is nevertheless very 
simple and has been found by experience to meet the 
requirements. The second method is a zero current 
method, the E.M.F. of the thermo-couple being balanced 
against that of a standard cell. With it the readings are 
independent of the resistance of the couple, but the neces- 
sary equipment is somewhat more complicated than that 
needed with the other method. Im order to obtain 
direct readings of the total temperature with thermo- 
couples it is necessary to keep the cold junctions at a con- 
stant temperature, and that can be done by burying them 
in the earth or by placing them in a bath which is main- 
tained at a constant temperature. But by using an instru- 
ment with a movable dial and by setting the dial in accord- 
ance with readings obtained from a thermometer near the 
instrument the practice of maintaining the cold junction 
at a constant temperature can be avoided. 

The disadvantages of resistance thermometers is that 
they occupy considerably more room than thermo-couples 
and that they are more difficult to shield from air currents. 
A cell giving a constant voltage is also needed in order to 
obtain the resistance. On the other hand, the thermometers 
give the total temperature without any special arrange- 











ments, such as those required with thermo-couples. The 
author is of opinion, however, that on the whole the 
thermo-couples are the more satisfactory for the purpose, 
for owing to the small space which they occupy they can 
be used for measuring the temperature at any particular 
spot in a machine. The placing of the thermo-couples, 
it is pointed out, must be carefully considered in order to 
ensure that the temperatures indicated do not deviate 
materially from the actual copper temperatures. To obtain 
the absolute hot-spot temperatures it would be necessary 
to place the detectors in direct contact with the copper, 
but such an arrangement would clearly be undesiral|e. 
as it would involve taking leads through the insulation 
The detectors might be placed in slots next to the neutral 
point. Under normal conditions such a practice would 
be quite safe, but as this point may be raised, during the 
disturbance of a system, to the full phase potential abov. 
earth, it is in the opinion of the author desirable to stu 
the question of placing the couples outside the insulation. 
American standard rules specify that when there are two 
coils per slot detectors are to be placed between the coils, 
whereas if only one coil per slot is used the detector must 
be arranged at the bottom of the slot. It is probable, the 
author considers, that manufacturers in this country w:!| 
not at present be prepared to base guarantees upon 
tem measured by embedded detectors, on accou | 
of the low temperature limite specified, but it is hoped thi: 
station engineers will encourage the provision of detect. . 
and thus put the manufacturers in a position to gain «\ 

ience which cannot be obtained when running machines 
ight at the works. 

The latter part of the paper is devoted to the determina 
tion of the point at which insulation failures may b.« 
expected. Tests described by the author confirm the 
results obtained from a similar series of tests carried out 
by the American Westinghouse Company at Pittsbur; 
In them mica insulation such as that referred to by M: 
Juhlin was subjected to temperatures as high as 300 dey 
to 400 deg. Cent. without any serious loss in the dielectri 
strength. Reference is also made to a series of tests 
described by Mr. Newbery in a paper read before th: 
American Institute of Electrical Engineers. These tests 
were carried out by the same company on one of the 
original Niagara Falls machines. Some exceeding), 
valuable information on the question of the maximun: 
temperature of mica insulation was obtained, and tl. 
following table summarises the operating record of th. 
machine in question. 

Range of operating 
termpeftatures in dey re 

Cent., based on 

35 deg. Cent 

temperature 
120 to 145 
145 to 175 
175 to 210 
210 to 245 
245 to 285 


Length 
of service 
in hours vir 
40,000 
13,800 

8,200 

2,600 

100 


attributed 
were 


No failures which could im any way be 
to the deterioration of the mica _ insulation 
experienced during the whole time the machine was in 
service, and the author believes that so far as temperature 
is concerned the figures given in the above table are not 
unique, but that there are many other machines working 
at similar temperatures. 

In summing up his paper the author says that it is not 
possible to come to a definite conclusion with regard to the 
maximum temperature to which mica as at present usec! 
for insulating electrical machines may be subjected. To 
arrive at a definite opinion it would be necessary to carry 
out tests covering a wide range of temperatures, but there 
is no reason whatever to suppose that the temperature 
limits laid down by the British Engineering Standards 
Association are too high. On the contrary, Mr. Juhlin 
firmly believes that they might safely be imcreased, for 
tests show that mica msulation of the kind used in the 
construction of up-to-date alternators is capable of with- 
standing temperatures up to 200 deg. Cent. without losing 
its electrical or mechanical properties, and it is suggested 
that 160 deg. Cent. should be adopted as the limit for the 
maximum permissible temperature, based on the readings 
obtained with an embedded temperature detector in the 
stator windings and resistance measurements of the rotor 
windings. For double-layer coils with the detectors placed 
between the layers a correction of 10 deg. should be made 
to allow for the difference between the maximum tempera 
ture and that observed, so that the limiting temperature 
in this case would be 150 deg. Cent. When the detectors 
are placed between the winding and the laminations a 
greater correction factor would be necessary. The values 
of the correction factors should be based upon the voltage. 
since the difference in temperature between the inside of 
the insulation and the lamination depend on the voltage, 
which, of course, has an influence upon the insulation 
thickness. Higher temperature ratings would reduce the 
cost of machines and increase the efficiency, and would 
enable larger units to be built and higher speeds to be 
adopted for machines of any given size. There is, it seems. 
a distinet tendency among American engineers to accept 
higher temperatures, and two of the largest electrical manu- 
facturing companies have adopted 150 deg. Cent. for their 
turbo-rotors, while one of the companies has also fixed 
upon that temperature for the stator windings. 

Finally, the author says that it is encouraging to note 
that some engineers in this country are disposed to accept 
higher temperature limits than those which constitute the 
existing standards, and that it is of great importance from 
the point of view of standardisation that it should be recog- 
nised that higher temperatures may be adopted without 
without reducing the margin of safety. 

In opening the discussion which followed the reading of 
the paper, Mr. C. H. Merz said that in the case of large 
machines the temperature limit which Mr. Juhlin advocated 
would result in a marked advantage from the point of view 
of cost, and in these days that was a matter of great import- 
ance. He thought that in view of the author's remarks 
few operating engineers would hesitate to have tempera- 
ture detectors fitted to new machines in the manner 
suggested. The provision of these detectors was undoubt- 
edly a great step forward. Station engineers would, he 
believed, go a long way with the author in his argument 
that the working temperatures of alternators should be 
raised, but he would like to ask whether the high tempera- 
ture would be likely to affect any other part of machines, 
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apart from the mica insulation. Was it possible, for 
example, for the heat to have any material effect on the 
iron or the paper insulation between the laminations ? 
He thought the members would agree that there had been 
« great reduction in the number of failures due to excessive 
temperatures, and if there had not been a similar reduction 
in the breakdowns due to other causes it was because of the 
harder working conditions. Finally, the speaker remarked 


that it was customary to allow manufacturers to specify | 


their steam consumptions, and he saw no reason why 
they should not also be permitted to fix their own tempera 
ture limits for alternators. 

Mr. R. Orsettich remarked that the author's paper 
raised @ serious question for electrical designers. He was 
not at all sure that the tests which Mr. Juhlin described 
had ‘any real relation to the working conditions. The 
tests related to stresses only, whereas in practice there were 
other things to be taken into account, such, for example, 
as expansion, In certain cases a 100 deg. rise would repre- 
sent linear expansion of about 3mm. on the copper. 
Moreover, the other parts of the machine—the insulation 
and the iron——would expand by different amounts, and the 
cooling and heating of the machine would cause relative 
movement between the parts and the insulation was liable 
to be damaged. Again, there was the question of machines 
absorbing moisture. It was well known that the practice 
of admitting really hot air to alternators after they had 
been standing during week-ends, for instance, resulted in 
moisture being deposited on all the internal parts. There 
was, moreover, the danger arising from dirt accumulating 
in the ventilating ducts. A normal working temperature 
of, say, 160 deg. might easily be increased to 200 deg. on 
account of the air passages becoming choked. Information 
he had from America was quite different to that which the 
author gave 

Mr. F. C. Clough said that he was in agreement with the 
author. Machines had been working in the past at higher 
temperatures than most engineers were aware of. It was, 
he considered, desirable to work at the highest possible 
temperature consistent with safety, but it was not advis 
able to rush matters. The limit which the author advo- 
eated should, it seemed, be applied to the rotor first, 
because the rotor windings worked at a very much lower 
voltage than that on the stator. The stator temperature 
could be increased later. By the use of temperature 
detectors it would be possible to determine the perform- 
ance of machines more accurately than hitherto, and to 
base guarantees on temperature measurements obtained 
with those detectors. 

Mr. J. Shepard thought that the reason engineers had 
adhered so long to the old temperature rise method of 
rating alternators was that until recently it was impossible 
to be sure of what the internal temperatures were. The 
use of thermo-couples on small machines was a com- 
paratively new development. Mr. Newbery, he believed, 
was one of the largest users of thermo-couples in America, 
but in a paper read before the American Institute of 
Electrical Engineers he had expressed doubt as to their 
accuracy when placed at the bottom of slots or at the top 
of coils between the insulation and wedge. Higher work- 
ing temperatures than those commonly permitted would 
result in a great saving, but engineers could not afford 
to run risks. He did not think that the author's experi- 
ments represented the actual working conditions of alter- 
nators, but if the insulation were packed solidly together 
like the segments of a commutator the temperature might 
possibly be raised to 200 deg. Cent. 

Dr. 8. P. Smith said that most designers would agree 
with the author. It was unfortunate that the British 
Engineering Standards Association’s standards were not 
being adopted, and that state of affairs should not be 
allowed to continue. It was very desirable that some 
agreement should be reached and definite rules established 
for designers to work to. He agreed with the author's 
remarks concerning temperature detectors. Troubles in the 
past had been largely due to the difficulty of arriving at 
internal temperatures, for thermometer readings taken 
at the surface of machines were very little good. Detectors 
did not give the actual copper temperatures, but they gave 
something very near it. By placing a number of detectors 
in various parts of a machine it became possible to gain 
information concerning the distribution of heat along the 
core, and that information was valuable to designers. 

Mr. A. R. Everest pointed out that by using detectors 
higher temperatures were recorded than those which had 
previously been obtained with mercury thermometers. 
Temperature detectors were only applicable to stator 
windings. They had, it was true, been applied to rotors 
in connection with research work, but they could not be 
used in that way commercially. The method of measuring 
the rotor temperature by means of the increase of resist- 
ance method was not quite so simple as the author seemed 
to suppose, as special brush gear was needed. Coming to 
the question of raising the working temperatures of 
alternators to the value advocated im the paper, the 
speaker said that he was not at all sure that the practice 
was desirable. The author's reference to the Niagara 
machines was, he thought, very liable to lead to erroneous 
conclusions. The machines were built a good many years 
ago, and the thickness of the insulation was much greater 
than that which would now be employed. In these days 
the insulation thickness would be sufficient for 8000 or 
10,000 volts, whereas the machines actually operated at 
2000 volts. In the Electrical World of July 10th, Mr. Philip 
Torchio, chief engineer to one of the large New York 
electric supply systems, was reported to have said that 
too great a range of operating temperatures was bound to 
cause generator failures, and that the temperature of the 
copper in the machines should be limited to 100 deg. Cent. 

Mr. A. B. Field was in entire agreement with the author 
in respect of his contentions that it was time that electrical 
designers in this country took into account the many 
years’ experience in operating machines at high tempera- 
tures in the United States. In limiting manufacturers too 
closely in the matter of temperature, purchasers often 
obtained a less reliable and less efficient machine than 
would otherwise be supplied. For outputs of 10,000 or 
12,000 kilowatts a solid rotor was generally used, and it 
was @ great advantage ‘n the case of rotors of that type 
to use as few ventilating passages as possible. 

Mr. W. H. Taylor remarked that, speaking as one who 
had been associated with the manufacture of turbo- 
alternators, he could endorse the author’s policy. Although 
it might not be desirable to work all_machines at the high 


temperature mentioned in the paper, operating engineers 
might well agree to higher temperatures than those at 
present adopted, 

In replying to the discussion, Mr. Juhlin said that it was 
gratifying to find that Mr. Merz and most of the other 
speakers were in agreement with his policy. ‘The increase 
in temperature which he advocated would in no way 
injure the iron, because at present the temperature of the 
iron was very low. It was to be remembered that the tem- 
perature he mentioned in the paper did not really represent 
an increase, for many machines were already working 
at it. Mr. Merz had referred to alternator failures. 
If the total number of failures had not been actually 
diminished, it was to be remembered that there had been, 
during recent years, a great increase in the kilowatt 
capacity of plant installed, and if the number of failures 
was taken as a percentage of the kilowattage in use he 
believed that it would be found that there had been a great 
improvement. He agreed that bending stresses were not 
the only stresses that should be considered in dealing with 
mica insulation. The tests described in the paper were 
chosen because they showed as well as any other test the 
condition of mica after it had been subjected to heat. Mr 
Orsettich had said that high temperatures were liable to 
cause trouble owing to expansion, but no failures within 
his experience could be traced to that cause. With a 
100 deg. rise in temperature a 3mm. increase in the 
length of the copper was altogether too great. In reply 
to Mr. Orsettich’s assertion that the American high 
temperature machines were unsatisfactory, he could only 
say that a very large amount of similar electrical plant 
was being installed in that country. When Mr. Orsettich 
said that the accumulation of dirt in the ventilating ducts 
of a machine was liable to cause overheating he was 
making a very strong case for the use of detectors. Any 
increase in temperature, due to the presence of dirt, would 
be recorded, and the station engineer would know that the 
machine wanted attention. ha» agreed with Mr. Clough 
that the rotor of an alternator would stand a higher tem- 
perature than the stator. Mr. Field had raised a very 
important question. Mechanical design was unquestion- 
ably often of much greater importance than temperature 
limits, and when considering which is the better of two 
machines the customer ought, as Mr. Field had explained, 
to take into account every aspect of the design. In conclud- 
ing, the speaker said that by further investigation it would 
he felt sure, be possible to determine mach more accurately 
than at present the temperatures inside machines, and 
when that had been done electrical designers would be 
much further ahead than they were now. 








Device for Holding Down Rails to 
Concrete Foundations. 


A SIMPLE but effective method of securing flat-bottomed 
rails to reinforeed concrete slab foundation is shown in 
the accompanying illustrations. We areinformed that the 
system is the outcome of much thought and repeated 
experiments with existing types of attachments. It 
was found that all the existing types of attachments 
that were tried, whilst they left much to be desired from 
@ practical and economical point of view, even when used 
with plain conerete foundations, were far more unsuitable 
when the problem was further complicated by the neces 
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which is fitted at the rabbeted lower end c with a loose, 
thin slotted base plate } of thin stamped out metal, shown 
in plan in Fig. 4. 

Fhrough a hole w in the top of each template is passed 
a rod or bar connecting three or more templates together 
The top of the horizontal bar is levelled 
off to rail level by packing up under the base plate 6 with 


ae Fig o 











FIG.6 WOODEN TEMPLATES IN POSITION 


sand. ‘ After all the templates are thus set up the concrete 
is put in position up to the lower edge of the iron band k 
on the template, the top etige of the band being identical 
in level with the underside of the rail f in Figs. 1 and 2. 
After the concrete is partly set, the templates are slightly 
eased and subsequently removed completely when the 
concrete has set hard. Their removal results in the leaving 
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sity, due to bad foundations, of reinforcing the concrete, 
especially if the reinforcement were in two layers and 
interlocked, 

Referring to the illustrations, Fig. 1 is a section on the 
line A B of Fig. 2 and shows a tramway rail f in elevation ; 
Fig. 2 is a cross section through the rail f on line C D of 
Fig. 1; and Fig. 3 is a cross section through the slab in 
the concrete raft. e on line E F of Fig. 2. 

The procedure employed in using the device is as | 
follows :—After the formation has been levelled off and 
the interlocked double-layer reinforcement laid in posi- 
tion, the ganger attaches to the top layer of steelwork 
the marking out lines, giving approximately the positions 
of the rails at desired spacings. On these lines he fixes 
vertically on the formation and transversely to the rails 








tapered wooden templates 4, as shown in Fig. 5, each of 


Fig. 2. 








iB 





Swain Sc 


DEVICE FOR HOLDING DOWN RAILS TO CONCRETE FOUNDATIONS 


in the concrete e of slotted holes, which are surrounded 
at the bottom of the raft by the flat, slotted base plates b. 

When the concrete is sufficiently set, the rails are laid 
in position on its surface at the required level, being 
packed up on small pre-moulded concrete wedges or 
other suitable packing. Into the tapered holes in the con- 
crete are then dropped headed bolts d, which have, close 
up against their head, a short length of square neck p. 
The bolt head is pushed down into the cavity which is 
left below the base plate by the removal of the projecting 
lower end of the template, until the square neck is below 
the base plate. The bolt is then turned through an angle 
of 90° and pulled up until the square neck fits in the slot 
of the base plate, and so prevents the bolt from being 
turned round when the nut is being tightened. For con- 
venience in fixing the bolt is supplied by the makers 
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with a notch cut in the top of the reserved end, which 
notch indicates the position of the shaped head of the bolt. 
The bolt can be used to secure the rail either by being 
passed through a hole drilled in the base of the rail, or 
as shown in Figs. 1 and 2, by means of a bent clip g. 

After the nuts have been screwed down and the slotted 
holes in the concrete filled with sand to within }in. of the 
concrete surface the concreting is resumed and care is 
taken thoroughly to pack and grout the concrete under 
the rail, so as to prevent any subsequent ‘‘ pumping ”’ 
action, which is so common with the rails badly 
bedded and fastened down. 

It is claimed that no particularly careful setting out 
is required in fixing the templates, since the 5in. or 6in. 
length which is given to the slot in the concrete affords 
ample margin for any slight error on the part of the ganger. 
It is claimed, furthermore, that the adjustment to rail 
level of the rod ing through the holes in top of each 
template omipmatiallly ensures :—(a@) Correctness _in 
the level of the surface of concrete e; (b) ample uniformly 
regulated space for packing and grouting under the rail ; 
and (c) uniform length of bolts. It is also pointed out that, 
in the case of renewals due to settlement, wear, or other- 
wise, it is a simple matter to take out and renew the 
belts and to attach the rail again securely without having 
to place imperfect reliance on green, immature concrete 
or grout in lewis holes, or the like. 

The system, which, we understand, has been found 
applicable to other uses in securing structural members 
other than rails to either plain mass concrete or to concrete 
rafts, is the invention of Mr. J. H. Walker, A.M. Inst. C.E., 
and the Walker-Weston y, Limited, of 7, 
Wormwood-street, E.C. 2, has undertaken the commercial 
development of the system in all its applications. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. R. L. Actanp, M.1.E.E., has joined the staff of Agri- 
] 1 and G 1 i . Limited, of Central House, 





Teseea?” in charge of its electrical interests in the north of 


TED PNEUMATIC Toot Company, Limited, of 


Z ; inted 
Messrs. J. A. Angus, Kaims . 
Burma, its agents for Burma, ia 

Tae Westminster Toot anp Execrric Company, Westool 
Works, Putney Bri road, S.W. 15, informs us that it has 
a Messrs. R. 8. Newton and Co., of 29, Fountain-street, 
Se ne een? Sot Me testi Gale ead Uowens Ser the 
county of i 

Messrs. Reorvatp Lone anv P , consulting engineers 


ARTNERS 
and f Coens eats, <8 ithampt gs, 
Chansory leak -C. 2, ask us to state that they would be glad 
to receive price lists of manufacturers of mech- 


anical and electrical apparatus. 


Mr. ArTHuR Meap asks us to state that he has severed his 
connection with the Richmond Gas Stove and Meter Company, 
Limited, Warrington, having resigned his position of manager 
to the furnace department of that company, and that he is 
shortly joining Stockport Furnaces, Limited, Stockport. 


ELpER, DeMpsTER AND Co., Limited, after placing an order for 
a Kitchen reversing rudder some time ago, fitted it to one of its 
towing launches and tested it under normal working conditions 
on the West Coast of Africa, As a result it has now placed a 
roe. order for a further twelve sets to be fitted to similar 
aunches. 


Bieriot, Limited, announces that it is concentrating all its 
departments, offices, sales, stocks, repairs and works at its 
factory at 2 and 4, Catesby-street, Walworth, London, 8.E. 17— 
telephone number, Hop 3279—and is disposing of the showrooms 
it has long occupied in Long-acre. All communications, &c., 
4 the company should henceforth be sent to the factory as 
above. 


H. J. Skettron anp Co., Limited, of Royal London House, 
Finsbury-square, London, E.C. 2, inform us that they have been 
appointed sole agents in Great Britain for the Société Anonyme 
Baume and Marpent, the works of which are situated in Belgium 
and Northern France. The works at Marpent—France—were 
destroyed by the Germans during the war, but have, since 
the Armistice, been entirely rebuilt and equipped. 











Wits reference to the article which ap red in our issue 
of the 2Ist ult., on “ A New Hydraulic Valve,” we are asked 
by Glenfield and Kennedy Limited, the manufacturers, to state 
that the valve is known as the “ Homeyard Patent Hydraulic 
Valve,” the originator being Mr: G. Homeyard, who was for 
some years associated with The British Mannesmann Tube 
Company, of Landore. 


Op Fixssury Stupents.—A dinner was held on January 
20th, at the Grand Hotel, Manchester, by a number of Old 
Finsbury Students, for the purpose of forming a local section 
of the Finsbury Technical Ecttege Old Students’ Association. 
Mr. Eustace Thomas occupied’the chair. There are now some 
twenty-eight old students enrolled in this local section, but 
there must be many more in the Manchester district, and it is 
much desired that they will communicate with the honorary 
local secretary, H. F. Coucher, 9, Cartwright-road, Chorlton- 
cum-Hardy, or with Mr. Thomas. 


LivERPOOL ENGINEERING Socrery.—There was a very large 
attendance of the members and friends of the Liverpool Engineer- 
ing Society at its annual dinner, which was held at the Exchan 
Station Hotel, Liverpool, on Thursday, January 27th, with the 
president, Lieut.-Colonel J. R. Davidson, in the chair. The 
toast of ‘‘ The City and Port of Liverpool ’’ was proposed by 
Lieut.-Colonel Buckley. He said the Mersey Docks and Harbour 
Board was an extraordinarily efficient body which might move 
a little faster if it were not quite so efficient. The Board was a 
pose trust, and its members served without honour or reward. 

n responding to this toast, Mr. Thomas Rome referred to the 
three famous dock engineers who had been responsible for the 
Board’s developments, namely, Jesse Hartley and the two 
Lysters. Whereas in 1824 the water area of the docks was only 
47 acres and the quays less than 4 miles long, at the end of the 
Lyster régime the area of the docks had increased to 602 acres 
and the length of the quays to 36 miles. Mr. Rome said he had a 
pretty big experience of the ports of the world, and was familar 
with their working, and he asserted without fear of contradiction 
that in no part of the world could such work be done as they had 
carried out in Liverpool during the war. The toast of “ The 
Engineering Profession’ was™ proposed by Dr. Adami, who 
referred to the overcrowded condition of - Liverpool University, 
where 130 Indian and Egyptian students, in addition to Euro- 
peans, had to be refused admission to the engineering depart- 
ment owing to the great popularity of the engineering courses. 





Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Colliers’ Position. 

Tue Government project, giving the colliers a 
share in the coalowners’ profits, and for the regulation of 
wages generally, to which I referred prominently last 
week, has been deliberately “‘ hung up” by the leaders 
for the present. No other conclusion is deducible from 
the decision of the National Delegate Conference of the 
men’s Federation to refer the matter to the various districts 
with the intimation that a full month at least must elapse 
before the district replies are considered by an adjourned 
conference. With industrial matters in such an unsettled 
state all over the country as they are at this minute— 
no one knowing what the new wages are to be which the 
workers in most of the industries will be receiving, now 
that the unemployment notices are mostly running out— 
the postponement by the miners of the share-in-profits 
question may possibly be judicious. All the same, it 
ean searcely be described as a bold policy. In some circles 
hereabouts it is rather looked upon as something more 
than a suggestion of hesitancy on the part of the Federa- 
tion. The London Conference resolutions on the matter of 
international coal trade unemployment are regarded by 
Staffordshire iron and coal masters as quite fantastic. 
The conference was held when there was a bad state of 
affairs in the coal industry. To quote Mr. Smillie, ** Trade 
depression is universal, short time is being worked in most 
of the European countries, stocks of coal are being accumu- 
lated.” The British miners, as I have intimated, are 
at the present time sup; osed to be negotiating with the 
owners &@ new wage agreement based on the principle of 
co-partnership. It is being asked here if the effect of the 
instruction from the International Conference, “ calling 
upon all affiliated unions not to enter into any agreement 
with owners which might have the effect of compromising 
international action being taken at any time,” is to be 
regarded as a step in the direction of killing the attempt 
to stabilise the British section of the industry ? In any 
ease, it is unlikely that “‘socialisation,’’ to which the 
conference still clings. is not going to give purchasing 
power to potential coal consumers, nor going to make 
any consumer pay more than an economic price. Certainly. 
there is no reason to believe it will reduce production 
costs. Nor on the wider issues involved do the conference 
resolutions seem any more helpful. The Government 
has been called upon to “ take international action for 
more closely relating supply to demand.’’ The miners 
everywhere are required by the conference to “* suppress ”’ 
overtime in @ manner which practically amounts to a 
deliberate refusal to work overtime. Short-sighted 
economics like this are more than provoking. It is a 
pity that Mr. Smillie and his friends fail to realise that if 
overtime is barred because it increases production, trade 
must necessarily suffer. 


.Unemployment. 


Friction has arisen between the Birmingham 
municipal authorities and the Government concerning 
the class of labour supplied by the latter through its local 
labour exchanges for employment on the public relief 
works. The Government claims the right to send up men 
without any regard to their physical fitness, and this the 
Corporation resents as a wasteful disposal of public funds. 
However, the Government will not give way, and the 
a so Relief Committee has now reported to the 
Council that unless the proportion of the Government 
grant is considerably increased, the Corporation can more 
economically carry out the work if it bears the whole 
burden of payment and has a free hand in selecting the 
unemployed men to be engaged. Failing an arrangement 
being arrived at, the Committee has reported that it will 
be to the advantage of the Corporation that it should 
bear the whole cost of the relief works, and so be able to 
set on such labour as it thinks well. A £100,000 vote 
by the Corporation for this purpose is now proposed. 
This is equal to a rate of 5d. in the pound. The funds 
which are being raised in Birmingham from works levies 
are being administered by an independent body called 
the Joint Works Council, which consists of representatives 
of the works managers and the workers themselves. 
Arrangements have been made for trade union officials 
to attend at the temporary exchanges at the works, so 
that those affected by the short-time arrangement may 
receive the out-of-work pay due to them from their unions 
at the same time as they are paid their unemployment 
insurance benefit. The Birmingham Chamber of Com- 
merce, which represents about 3500 manufacturers of the 
city, has this week resolved that, recognising that relief 
measures constitute the immediate necessity of the un- 
employed situation, a fresh urgent appeal should be made 
for regular contributions from men in full work. Further, 
that employers should be urged to contribute as generously 
as possible, “‘even to the point of expending a small 
amount of their capital.’’ Unemployment has increased 
in the Black Country as the result of the closing down by 
the Patent Shaft and Axletree Company, Limited, Wed- 
nesbury, of its Brunswick steel department. This 
affects some 800 men, and work has been suspended for 
one week owing to the lack of orders and the high price 
of fuel. Ironmasters hereabouts do not entertain much 
opinion of the proposal of Mr. John Hodge, President of 
the Iron and Steel Trades’ Confederation, that the iron 
trade should support its own unemployed, “ so that at all 
times the men should receive at least half wages.” Mr. 
Hodge’s proposal is that for every ton of iron or steel 
produced 6d., “‘ or whatever sum might be agreed upon,” 
should be put into a pool, the workmen contributing a 
similar sum to the employers. He also wants ‘a fair 
contribution "’ from the Government towards assisting 
the scheme. 


No Tron and Steel Orders. 


There are no new iron and steel orders, and 
business is almost at a standstill. Jlronmasters say that 





the concessions that have been made in prices have 
hardened consumers in their aloofness from the market 
rather than otherwise. Having regard to present costs of 
production, the danger of carrying stocks is dreaded alik: 
by the pig iron makers and by the finished millowners 

The rearrangement of basis prices for unmarked bars 
has been without any appreciable effect. Current business 
consists almost wholly of small orders placed by Birming 

ham merchants whose stocks need renewal. In the presen: 
liquid state of prices such orders are, unfortunately, of 
the smallest practicable tonnage. South Staffordshir: 
Crown and nut and bolt bars, both at £26 10s., are not 
likely to detach business from Belgium, which is sending 
over bar iron at so very much lower rates. This week, a 
last, apprehension is still expressed as to the durability 
of the arrangement now come to by which Lancashire 
bar makers are authorised to sell in their home distric: 
at £2 10s. below the basis ruling in Staffordshire and Sout}, 
Yorkshire. It is understood that outside their own 
borders Lancashire mills must put their prices up to thos« 
of their neighbours. A situation has been created, how 

ever, in which effective price control will be very difficult 
to maintain. The depression in the chain and cable 
trades of the Black Country, added to the fact that the 
agricultural implement industry is also sharing in the 
general depression, is being reflected in a lessened demand 
for the higher grades of bar iron. It is a moot question 
how long the present basis of £31 10s. for Staffordshire 
marked bars can be retained. The makers of iron gas tube 
strip have advised customers of a reduction of £3 per ton, 
leaving prices at £29 10s. The drop follows the revision of 
unmarked bar prices, and it was understood by the market 
would be announced so soon as bars fell. The reduction 
will give some relief to makers of wrought iron and steel 
tubes, who increased their discounts some weeks ago. 
But it will be noticed that the price of strip is still left 
60s. per ton higher than unmarked bars—a very unusual 
relation. 


Staffordshire Pigs Lower. 


Staffordshire all-mine cold-blast a high- 
class local speciality, has been reduced 20s. per ton, the 
new figure being £18. This material is used chiefly for 
heavy foundries. As these, however, are going on short 
time the demand is small. Prices of the ordinary South 
Staffordshire makes have been brought into closer relation 
to the reduced quotations from the Derbyshire and 
Northampton districts Forge on ‘Change to-day 
Thursday—in Birmingham was offered at 235s., and No. 3 
foundry iron at 240s. per ton. These prices are a fall of 
10s. per ton in forge and 15s. per ton in foundry qualities, 
compared with the values quoted at the quarterly meeting 
of three weeks ago. Smelters have cut down their pur 
chases of raw materials to the lowest point, and are using 
up all their reserves. It is obvious that with coke at its 
present figure, heavy railway charges and high cost of 
production in other respects, English makers cannot 
reduce pig iron to a price which can successfully compete 
with continental irons, which are offered in this country 
at about £3 lower. 


iron, 


Big Slump in Scrap Prices. 


There is a glut of heavy filing scrap, and the 
price which nominally rules —-£8 at works. —is considerably 
in advance of some of the quotations in the Black Country, 
where £7 5s. is nearer the mark. Machinery cast scrap 
is not offered so freely as are some other descriptions. The 
only price named is £8 12s. 6d. Heavy cast is obtainable 
at £8 5s. to £8 10s. For light cast scrap there is not enough 
demand to make a market. But some of it can be bought 
as low as from £4 to £5 per ton, although not many weeks 
ago it was realising from £10 to £11 per ton. Some of the 
steel works are still heavily loaded with scrap, which is 
proving a decidedly bad investment. 


Steel Prices and Improvement in Exchanges. 


The reduction of £3 15s. in Staffordshire steel 
hoops which I advised last week, bringing the basis price 
down to £23, has been followed by the Lancashire makers. 
Steel sheets are in poor demand, both for home and 
export. and any orders on the market are keenly com- 
peted for. The inquiry from the Far East is rather better, 
but is not leading to much new business. The improve- 
ment in the continental as well as the American exchanges, 
is already lessening the difference between prices of con- 
tinental and home manufactures, and if the disparity is 
further narrowed it will be all to the benefit of the latter. 
The speculative influences which have been at work are 
held mainly responsible for the movement in the value of 
the franc. But behind this, it may be hoped, there is a 
solid improvement in the position of exchange, even 
though it may not be more than sufficient to show that 
the tendency is in the right direction. The gap between 
British and foreign steel pricec is still rather wide, Belgian 
joists, for instance, selling at £1¢ 10s., as against the British 
figure of £24. French and German 2in. billets are quoted 
£10.to £11 per ton delivered against £15 10s. to £17, our 
own price hereabouts. In face of the present excessive 
continental competition, steel makers in this district are 
glad to be assured this week in reply to special inquiries 
that the Board of Trade has no knowledge of any alleged 
intention of the Government to withdraw the anti- 
dumping proposals section contained in the new Key 
Industries Bill. The measure, it is understood, is in three 
parts, dealing with the problems of dumping, key indus- 
tries and collapsed exchanges, and all the sections are. 
it is stated, to be vigorously prosecuted. It is good news 
also that when Parliament reassembles, an exhibition of 
dumped goods is to be arranged in the neighbourhood of 
Westminster, so that legislators may be well informed on 
the dangers threatening British trade. 


Refractories in Iron and Steel Manufacture. 


Refractories fcr iron and steel making is the 
subject of a valuable communication which has been made 
by Professor W. J. Rees, F.1.C., Lecturer on Refractories 
at Sheffield University, to the Staffordshire lron and Stee! 
Institute at Dudley. Modern methods were demand- 
ing for the structure and lining of furnaces or for the 
production of very active slags, refractories which would 
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withstand much higher working temperatures than ever 
before. It was happily expected that the work, mainly 
of the Refractory Research Association under the Govern- 
ment scheme, would point the way to the new materials. 
The growth of iron and steel manufacture from our own 
phosphoric ores was also giving increasing importance to 
the supply of basic refraetoties of high quality. We were 
fortunate in possessing very large resourees of dolomite 
suitable for dead-burned dolomite for the hearths of 
basic furnaces. Before the war, practically the whole 
of the magnesite used in the steel industry was imported 
from Austria. But the stoppage of the Austrian supplies 
led to painstaking investigation, and it could now he 
definitely stated that magnesite production and ‘dead- 
burned magnesite of a quality quite equal to the con- 
tinental supplies were available from Grecian material, 
and the supplies of it were to-day being controlled by 
British firms. All of this informaition is good hewa fot the 
iron and steel trades. 


British Steelmaking in Canada. 


Unusual interest just now attaches to particulars 
given by the chairman of Baldwins, Limited, to the share- 
holders in Birmingham last week of the present state of 
the company’s Canadian steel enterprise at Toronto. 
Sir John Roper Wright said that the Toronto enterprise 
had now reached the manufacturing stage. They had a 
battery of ten electric furnaces, some of which were being 
utilised for the making of steel, castings. . Eight,mills, had 
been put down for black and tin-plate and galvanised 
sheet production, and the foundations were laid for 
duplicating this plant. The finishing department was 
already fully equipped to deal with the outpet of the 
sixteen mills, and although they were not yet producing 
their own raw material, steel bars, they intended to do so 
eventually. The purchase of the works was made in 
May, 1919, and they occupied a frontage om a 400ft. 
ship canal. 


Wire Down Again. 


Mild steel wire has been further reduced by 
amounts varying from £2 to £7 per ton, according to the 
different denominations. Bright round wire in catch- 
weight coils is now £27 per ton. Bright rolled flat mild 
steel wire with round edges has had another fall of 
£2 10s. per ton. 


Cancelled Export Orders. 


At a meeting a few days ago of the Export Mer- 
chants’ Section of the Chamber of Commerce here, the 
attitude of manufacturers towards their merchant cus- 
tomers, in view of the recent wholesale cancellation of 
orders by overseas buyers, was considered, It appeared 
to be the general experience of the middlemen that manu- 
facturers as a whole, recogmsing the severe financial 
difficulties existing, had met merchants’ situation ‘‘ very 
fairly,’’ It was reported, however, that there were some 
eases in which the manufacturers had adopted an “‘ arbi- 
trary attitude."” These cases, it is stated, will ‘‘ receive 
te further attention of the Section.”’ 





LANCASHIRE 
(From our own Correspondents. 


MANCHESTER, Thursday. 
Iron, Steel and Metals. 


THE general condition of trade, whether in the 
ferrous or the non-ferrous metals, is certainly no better 
than it was. Stagnation prevails in all the industries of the 
district, from cotton to chemicals, and one cannot expect, 
in such circumstances, to have any brightness in the iron 
and metal trades. The utter distrust in the minds of all 
buyers shows no sign of lessening, and the various reduc- 
tions in prices tend to increase it. This tendency is 
inseparable from all price reductions, and cannot be got 
rid of until we have stable markets, with only moderate 
price fluctuations over a considerable period of time. It 
is for such a situation that all commercial men should 
strive during the present year, and probably it will take 
the whole or the greater part. of the year to reach it, 


Metals. 


The interest of the. non-ferrous metal market 
has been rather diverted of late from copper to tin. The 
decision of the Federated Malay States Government to 
reduce the price of tin by £30 per ton has not produced 
any very serious effect, because before it was announced 
the price of tin in the London market had fallen to about 
£60 per ton below the price of the Straits Government. 
A point in favour of tin is, however, that although the 
demand here is small there has been some improvement 
in the continental consumptive demand; and_ another 
favourable point is that there has been an unusually large 
amount of selling to bring the price down from £210 in the 
first week of the month to £167 in the last week. . Some 
sort. of recovery seems to be due, but it. may be delayed 
by the knowledge that the Federated Malay States 
Government has a large quantity in stock, aceumulated 
while the Government was holding the price up, The 
aetnal cost of the production of tin is, of course, very much 
less than it was in the East, and the comparatively low 
price of silver works against the necessity for very high 
prices. Copper is so far a very quiet market, but. speca- 
lators are more inclined to hold the metal at present costs, 
and if it were not for financial stringency a great many 
firms would put away copper as an investment, and thus 
relieve producers from part of their heavy burden, It is 
difficult to say when a movement. of this kind may set in, 
but it is clearly one of the possibilities, of the future, and 
will have to be borne in mind. Such a speculation might 
be fairly well advanced before very..much was known 
about it in the open market. It is reported. that at, present 
there is no ‘* bull.”’ account in standard copper, but rather 
the reverse, and thnt is a matter which is worth noting. 
The prices for all kinds of manufactured copper png prese 
have been reduced to a certain extent, and the ‘official 





prices now stand as follows :—Copper sheets, rods and 
4 by 4 * braziers,”’ £124 per ton; flat copper bottoms, 
£134; yellow metal “‘ braziers,”’ 1ljd. per pound, and 
rods, 10}d.; solid drawn and brazed copper loco. tubes, 
is. 5d. per pound ; ‘solid drawn brass loco. tubes, Is. 2}d., 
and brazed brass tubes, 1s. 53d. ; condenser tubes, ls. 6}d.; 
copper wire (12 g.), ls. ld. per pound, and brass wire 
(10 g.), 1s. Ofd. These prices might advantageously be 
compared with those current in pre-war days, when copper 
stood at the price now current, and!thén a elear-idea will 
be obtained of the additions which have been deemed 
necessary to cover the increased costs of manufacture, 
labour, fuel, &e. &c. ‘The market for lead has remained 
remarkably steady, and the steadiness has lasted now for 
nearly a month. The price of lead on January 5th was 
precisely what it was on January 28thy It might be said 
that this comparatively stable market should induce a 
larger and more confident business, but one does not yet 
see any very convincing signs of confidence. The market 
for spelter remains quiet, and the prices keep very low in 
comparison with everything but copper. The difference 
between spelter and lead is now reduced to a mere trifle, 
whereas the pre-war difference was almost always 50 per 
cent., and very frequently considerably more. 


Foundry Iron. 


There is no definite change in the situation as 
regards foundry iron in Manchester, and the principal 
consumers are still standing aloof from the market and 
waiting for further developments. There have been 
rumours of low prices having been accepted, but they 
are not yet definite enough to be relied upon absolutely. 
Yet it is not improbable that much less than the theoretical 
price may have been taken in some cases in order to force 
sales ; for it is a dangerous proceeding now for a furnace 
to stock its production and wait for orders, The chences 
are greatly in favour of making an enormous loss on any 
iron thus put into stock, and yet the only alternatives are 
to steck or to sell at a low price, unless the drastic measure 
of blowing out be adopted. Costs, of course, will have to 
be brought down, but that is a slow process at best. There 
is certainly a prospect of a further fall in fuel, for certain 
classes of fuel are now very abundant, and cannot be sold 
at the conventional prices. The price for Summerlee and 
similar brands of Seotch pig iron has now been reduced 
to £12 108. on trucks, but there is very little disposition 
here to buy, and, of course, the carriage is now very heavy. 


Finished Material. 


Prices for finished steel are still in great confu- 
sion, but, of course, the general tendency is downwards. 
Plates are the strongest part of the market, and makers 
quote £22 10s, for them ; but the smaller sections can be 
bought at about £18. Large rounds, say, from Sin, to 
8in., are dearer than that at present, but there does not 
seem any reason to suppose that they will remain much 
dearer when the market gets into order. Lancashire bar 
iron remains at £24, but the lower price has not brought 
any better business. 


Scrap. 

Dealers are still trying to hold up the price of 
east scrap, but it is clear that foundrymen can buy at-much 
below the ostensible prices quoted here, which are £10 to 
£10 10s8., according to quality. One large founder at least 
has been offered substantial quantities at £9 10s. and 
refused them. Heavy wrought scrap is unchanged at 
£6 per ton, and as for steel scrap, there is no regular price 
for it. One doubts whether heavy steel melting scrap will 
fetch more than £5—or at most £5 5s 


Manchester Association of Engineers. 


A paper read before the above-named society 
on Saturday last dealt with ‘‘ Semi-steel.”” Its author— 
Mr. Ernest Wheeler—said that the claims made for semi- 
steel were that it was stronger than cast iron, as well as 
more homogeneous, and consequently less porous, and 
finally that it produced better wearing surfaces. On the 
other hand, it was generally recognised that the name 
semi-steel was a misnomer, and that the product in reality 
was simply a variety of cast iron obtained by a method 
somewhat different from that prevailing in ordinary foun- 
dry practice. The ordinary method of making so-called 
semi-steel was by the addition of steel scrap to the charge 
in the cupola and was the most practical and economical 
method. Various percentages of stee! might be added to 
mixtures of cast iron, depending on the nature of the 
requirements and the metals used. Usually thosé per- 
centages ranged from 10 per cent. to 25 per cent., and in 
certain other cases up to as high as 50 per cent.—a favourite 
proportion for ordinary work being round 15 per cent. The 
author said that a large number of important British and 
American motor car engine cylinders were now made of 
semi-steel, and for that purpose a 25 per cent. to 30 per 
cent. steel mixture was generally recommended. 


Barrow-tn-FcrnNess, Thursday. 
Hematites. 


During the past week there was no material 
change in the general condition of the hematite pig iron 
trade of this district. The production of iron is lower 
than it has been for very many years, there being in the 
whole district ten furnaces making iron. It is possible 
that one or two furnaces which were damped down may 
be put into operation again for a short time to finish a 
contract of iron, the delivery of which is urgently wanted. 
Otherwise the outlook is still gloomy. Buyers have ample 

uirements, but they want iron at a cheaper rate than is 
possible to quote as yet. There has been a cut in Spanish 
ore and East Coast coke, and this will help on the move- 
ments towards lesser values of iron. 


Tron Ore. 


A feature in the iron ore trade has been the closing 
down of the Hodbarrow Mines, at-Millom. They are the 
richest hematite iron ore mines in the world, and an 
endeavour was made to keep them going, but with the 
demand cut dewn te euch small py entemer it was im- 





of metal into stock, and that is not advisable having regard 
ta the present high cost of ore winning. The importations 
of foreign ore are steady, and the material iv being stored. 
It is coming along at a price much below native sorts. 


Steel. 


In the Workington district there is.a fair amount 
of activity in the rail trade on contracts for overseas 
account, and some of the other departments are busy ; 
but at Barrow the whole of the plant is standing idle, with 
the exeeption of the hoop mills. The demand for steel is 
very slight just now. Here, again, buyers are seeking 
lower values. Last week a cargo of steel rail crop ends 
arrived at Barrow from Belgium for working up into small 
sections. 


Shipbuilding and Engineering. 

These trades are quietly employed. Some pro- 
gress is being made in the fitting out of the Cunard steamer 
Scythia, but the joiners’ strike continues to hold up a big 
lot of internal work. 


Fuel. 


There is a quiet demand for steam eoal. Coke is 
also in much slower demand, consequent upon the number 
of furnaces out of operation. 








SHEFFIELD, 


(From our own Correspondent.) 


Hopes of a Trade Revival. 


NoOrwirHsTANDING the continued atmosphere of 
depression in trade circles here, one cannot fail to detect 
a gradually developing feeling of hopefulness. Thi« 
feeling was strengthened by the news that Armstrongs 
had closed with Russia for the repair of that country's 
locomotives. It is not, of course, that Armstrongs have 
any direct connection with this part of the country- 
though they have always been fairly closely associated 
with Vickers, the two big companies having engaged in 
many oversea ventures together—but what is exercising 
the minds of manufacturers here is the fact that this 
huge contract, should it be carried through, will probably 
prove the signal for a general resumption of trade with 
Russia, an opening for which numbers of firms in the 
Sheffield district have been anxiously waiting. If Russia's 
railways are put into order it will mean the restoration of 
transport facilities for the expeditious movement of pro- 
duce, thus ensuring an agricultural revival.» And it is 
well known that the greater attention a country is paying 
to the land the quicker will it settle down to peaceful 
pursuits and stable political conditions. The agncultural 
enzineers of Lincoln, Gainsborough and other Eastern 
County towns are, therefore, watching the present develop- 
ments with the keenest interest. The loss of the Russian 
markets to them six years ago was the greatest blow 
they had ever had to bear, but if matters proceed happily 
now it should not be long before they realise a strong 
revival of that section of trade. No details were available 
at the time of writing regarding Armstrong's contract, 
but | have heard that in all probability most of the actual 
repair work will have to be carried out in Russia— that 
the agreement will include a stipulation im that sense 
though, as in the case of the similar contract recently 
secured from the Roumanian Government by the Sheffield 
Railway Carriage and Wagon Company, John Brown and 
Company, and Thomas Firth and Sons—all allies, of 
course—in association with a Manchester and several 
French firms, a huge quantity of renewal work, such as 
tires, axles, springs, buffers, and even complete under- 
frames, would have to be done in this country and shipped 
to Russia. There is another thing. A feeling has existed 
for some time now that the Government was ovVer-cautious 
regarding Russia, with the result that trade which many 
firms were ready and anxious to open up with that country 
had been retarded. 


Where Business is Good. 


It is, however, of no use resuming commercial 
relations with Russia until guarantees are sufficiently 
strong that the goods, when delivered, will be paid for. 
Quite enough good British money has been sunk in Russian 
railways and what-not, on which no interest has been paid 
sinee the revolution and for the capital redemption of 
which there seem but very slender hopes even now. On 
the other hand, the sooner trade relations can be safely 
resumed the better very many manufacturers here will be 
pleased, Some of them, I know, have already made plens 
for the event. It must be said that since Armstrongs 
inaugurated their locomotive building department a year 
or so ago, and especially since the little ceremonial occasion 
~last winter, was it not }~-when their first main line 
engine was set in motion, the department has made extra 
ordinary progress. Kitsons, of Leeds, have been doing 
well also, and, although little is heard about the Yorkshire 
Engine Company, of Sheffield, its order books, {| know, are 
very iull, both with repair and new work. These things, 
added to the fact thac the rolling stock builders of Sheffield, 
Lincoln and Nottingham are loaded with contracts and 
that consequently all railway material departments at 
the various steel works here are having @ pretty bnay 
time, in spite of severe competition from the Contiment, 
are inducing the return of hopefulness referred to, though 
it ia even yet too early to speak of a definite sign of trade 
revival. There are, however, other indications of a coming 
improvement, for I hear there is some quite heavy business 
being done, for home and overseas, mm such things as presses, 
boilers and rolling mills, the last-named, I betieve, ineluding 
horseshoe mills for South Afriea, whilst nut and: bolt 
makers appear to be extrernely busy. There are further 
developments in the right direction in motor steel depart 
ments, though so far only of slight dimensions, and the 
small tool trade, particularly engineers’ tools, significantly, 
keeps brisk. There is no break, iny the, high-speed stec! 
cloud, and in other branches of the steel industry the 
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of whieh the tide of unemployment is rising seriously. 
With such conditions it is not very surprising that rumours 
are circulating about various well-known firms, though all 
such reports, in the absence of confirmation, should either 
be diseredited or received with considerable reserve. 


An Interesting Machine. 


In the Engineering Department of the Sheffield 
University the other day I wit da dk t 
with a useful littl machine which the Department had 
designed and constructed for the British Cutlery Research 
Association for the purpose of drilling tang-holes in table 
knife handle blanks. The blanks are made of ivory, bone 
_or celluloid material, and most of the drilling work is 
done by hand, the operation being a very skilful and a 
rather dangerous one. There are, however, Iam told, a 
few machines already on the market, and have been for 
some years, but for one reason or another they seem to 
have given little satisfaction. A cutlery manufacturer 
who had imstalled one told me that about 50 per cent. 
of the borings were either so near the surface a» to show 
the black tang through one side of the handle, or so 
untrue that they actually came through the side of the 
blank. Hence the Research Association's request to the 
University that a machine should be designed on sound 
engineering principles giving accurate centring and uniform 
results. The outcome is a simple and fool-proof machine 
in which the blank to be drilled is gripped by a self- 
centring chuck and revolved at 2000 a minute, simultane- 
ously with the revolution of the small twist drill. The 
latter is made of just ordinary mild steel with a hardened 
tip, and, as it only deals with soft material, it lasts a long 
time. By means of a jig, the chuck is operated to receive 
any size handle blank, and the drill can be changed with 
searcely any loss of time, whilst a sliding arrangement 
enables the drill to make any length of bore which the 
operator desires. The machine is not patented, I believe, 
but it is the property of the Research Association, any 
member of which is entitled to place an order for one with 
the University, the figure being £45. One of the difficulties 
in the matter is that in the making of table knife tangs 
there is such an entire absence of uniformity, that some- 
thing in the way of standardised tangs would have to be 
introduced, probably, before such a machine, excellent 
as it undoubtedly is, eould be generally installed in the 
industry. In other words, it is, from an engineering point 
of view, a little too ahead of the slow-moving cutlery 
trade, which has not yet fully roused itself from the long 
sleep of years. The machine is one of the first fruits of 
the Research Association, the Council of which has many 
experiments in hand, including a machine for the simul- 
taneous 2rinding of about a gross of pocket-knife blades. 


Labours’ Attitude. 


Returning to the question of the trade position, 
there is little doubt that one of the most important factors 
in the next few months is going to be the attitude of labour. 
In order to secure orders and so keep works going, em- 
ployers have put in tenders, against keen foreign com- 
petition, at prices which made no pretence of providing 
a profit margin, and in some cases the quotations have 
actually meant a loss; but where the business was secured 
it helped to keep labour staffs together. Now the situation 
has become very difficult. Prices of iron and steel have 
fallen severely of late, and may go even lower yet. Most 
certainly should any reduction in coal prices be made, or 
there be any further fall in coke quotations, the advantage 
would immediately be passed on to the consumers of iron 
and steel. But even then it is questionable if nakers could 
get within reasonably competitive range of the French and 
Belgian prices, which seem as able as the British quotations 
to stand a “‘eut.”’ Under the circumstances, it does not 
seem unnatural that iron and steel-making firms are care- 
fully serutinising the wages bill with a view to suggesting 
some kind of a revision. Some of the men, however, seem 
so little to comprehend the seriousness of the position that 
they are persisting in a course which ean only mean a vast 
increase in. the number of unemployed. On Sunday 
morning last fully 4000 men crowded themselves into the 
Hippodrome here on the occasion of a meeting to discuss 
the question of wages. The employers are in a very real 
dilemma, but although they are anxious to_ extricate 
themselves from it they only wish to do the fair thing to 
Labour. But Labour has taken the opposite view. In 
addition to the meeting at the Hippodrome there was an 
‘** overflow ”’ gathering at the Foresters’ Hall, where another 
thousand men were present, under the auspices of the 
National Amalgamated Union of Labour, and at both 
places a resolution was passed pledging the members, 
who include workers in the lighter steel industries, the 
rolling mills and the forges, to resist bv all means in their 
power any attempt to reduce wages. Speakers contended 
that the unemployment position was being exploited on 
purpose to bring about a fall in wages, and it was declared 
that whereas in August, 1914, 7 per cent. of the workersawere 
unemployed, 11 per cent. in 1912, and 9 per cent. in 
1908-9, to-day the percentage was only 6, being, in 
fact, lower than during any depression since 1875. But 
Labour appears to forget that had it responded to the 
urgent and repeated requests during the first twelve or 
eighteen months after the signing of the Armistice to 
raise the rate of production per man per hour, so as to 
allow the cost of production per unit to fall to a level that 
would prove attractive to foreign buyers, the country 
might easily have staved off much of the depression from 
which it.is now suffering. It seems imperative that a 
basis should be agreed on between the employers and the 
workers allowing for a fall in wages, within certain well- 
defined limits, in proportion to the fali in the price of food 
and commodities, the reduction coming out of the bonuses 
which were put on to meet the rising cost of living. Itis as 
unlikely as it is undesirable that wage rates will fall to the 
pre-war levels. But if Labour will spend its Sunday 
mornings m wage debates, how infinitely more helpful it 
would be for everyone if it concentrated its éonsideration 
on @ way out of the present impasse, instead of on the crea- 
tion of further difficulties and obstructions. 


tion 





A New Wagon Works. 


Industrial cireles in this district were. .very 
interested to learn a few days ago that the big aerodrome 
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on the outskirts of the Nottinghamshire town of Hucknall 
had been sold by the Government to the Manafield Engi- 
neering Company, Limited. ' The rty changed hands 
ata figure which bore no relation to that which the Govern- 
ment is\said to have paid for it, viz., about £160,000, and 
it is understood the Mansfield concern will convert it into 
a works for the building of colliery and railway wagons. 


A German Debt Problem. 


A firm in one of the Sheffield districts is feeling a 
little indignant. It did business with German firms prior 
to the war, and when hostilities opened there was money 
due to the latter. A representative of the firm now says 
the British Government has, in addition to demanding 
the full amount of the debt, demanded also 5 per cent. 
interest on it since 1914 to date. That, the firm thinks, is 
bad enough—though it should be remembered it has had 
the use of the money all the time—but what troubles it 
most of all, apparently, is the question whether its German 
creditors are now to receive the same amount of sterling 
as they would have done before the war, which, at the 
present rate of exchange, would give them an amount, 
translated into marks, about twelve times the original 
sum; or if the Germans are only to receive: auffieient 
sterling to yield in marks the sum they would have received 
pre-war, who pockets the difference ? It is that ‘‘ differ- 
ence ’’ that is troubling the Sheffield firm. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


The General Trade Position. 


So far, the North of England has not felt the 
trade depression as acutely as some other parts of the 
country, but rather gloomy signs are accumulating in 
various directions. Some firms have had no fresh orders 
for months. Although every effort is being made to keep 
the wheels of industry moving, it is now obvious that 
many of the works will have to be put on short time unless 
the overseas markets are recaptured. The start of the 
present depression dates back to about the time of the 
miners’ strike. Other countries were not slow to take 
advantage of the position. Coal was moved about quickly 
from one place to another, and the foreigners worked with 
a will, Thus British goods haye been ousted. There 
were markets abroad which were always regarded as 
essentially the possession of the British. But foreign 
competition is alert and severe. Home prices have been 
* eut,” and a further slump, it is feared, will have to take 
place before competition on level terms is possible. The 
position of some of the collieries in Northumberland and 

am is very unsatisfactory, and lost time is the rule 
rather than the exception now. The Cleveland ironstone 
miners are also feeling the effects of the slackness, and it 
is spreading to the iron and steel works and the shipyards. 
Employers, however, are disinclined to take a pessimistic 
view of things, and believe that with the good sense of 
the workers, coupled with their co-operation, the present 
depression will be of short duration. 


Iron and Steel Exports. 


The total of the iron and steel exports from the 
Cleveland district for the first month of 1921 presente 
some remarkable features. In the first place, it is to be 
recorded that the export trade in pig iron reached its 
nadir. Even the worst month of 1920 showed an aggregate 
shipment of 12,643 tons of pig iron from the Tees, but in 
January the diversion of traffic to other ports owing to the 
tugboatmen’s strike. the severity of competition abroad, 
and the high prices of British iron, enhanced by the state 
of the foreign exchanges, all tended almost completely to 
hold up the district's foreign trade. Before the war the 
Tees pig iron exports averaged 100,000 tons per month, 
Now thev have fallen to a little more than a tenth of that 
total, and of the quantity shipped in January nearly half 
went to eoastwise ports, only 6178 tons being sent abroad. 
But if the export trade in pig iron has well-nigh vanished, 
the January export figures afford welcome evidence that 
British manufacturers can still command a fair share of 
the world’s trade in steel. The British Dominions still 
look to the Mother Country for supplies, and India ranks 
as ever our most valuable market, but no less thon twenty- 
six countries took consignments of steel from this district 
last month, and amongst the number were Germany and 
the Argentine. This latter country is now transacting 
a steady trade with the Tees. The aggregate of 32,000 
tons of manufactured iron and steel shipped from the 
Cleveland district during January is the best. return since 
Angust last, and substantially exceeds the average for 
1920 . Thus, the total pig iron and manufactured iron 
and steel shipments for January reached the respectable 
figure of 44,688 tons, and thet compares with 35,949 tons 
in the previous month, 30,189 tons in November, and 
55,244 tons in October. 


Further ‘‘Cut’’ in Pig Iron Prices. 


Cleveland pig iron producers are making a 
courageous attempt to meet the severe foreign eompeti- 
tion which is now being experienced. Continental pro- 
ducers’ prices are so far below those of British manu- 
facturers that their iron is being offered and sold in this 
country at a c.if. price greatly less than local quote- 
tions. As a matter of fact, good Belgian iron has _. been 
offered here at 165s. per ton delivered, and, moreover, # 
local firm has a big cargo on the way. This sort of thing 
is only to be expected until we get local quotations down 
toja competitive basis ; and, forced by the course of events 
to face the situation, the Cleveland ironmasters are 
making haste to adjust prices to the altered cireumstances. 
This week an all-round reduction of 20s. per ton has been 
made in the home and export prices, both of Cleveland 
pig iron and East Coast hematite: \ Ririée high-water 
mark was reached at the end cf last year, the home price 
of the standard quality of Cleveland pig iron has been 
redueed by 30s. per ton, and the export priee by 47s. 6d. 
per ton, whilst. the home price of Kast Coast hematite 
has fallen 40s, and the export figure 50s. per ton. Even 
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with these reductions merchants are not very sanguine 
about foreign business, but still, sneh substantial decreases 
will undoubtedly exercise a favourable influence at a 
time when new orders are urgently needed to prevent 
furnaces going out of blast. The position in the home 
trade ie much more hopeful. It is kncwn that anticipating 
lower prices many consuming works have been stripped 
of stocks, and have, in fact, been sailing near the wind 
as regards pig iron prices. Many of these, no doubt, 
will now come on the market, especially as they have the 
opportunity of @ clause giving them the benefit of any 
future fall in prices. A reduction in fuel prices, too, is 
looked for at no distant date, as both eoal and coke 
supplies are now abundant, and foreign ore is now selling 
at much lower prices. 


Iron-making Materials. 


The foreign ore trade is almost stagnant. Con- 
sumers have huge stocks, and deliveries are on a large 
seale. Over 215,000 tons of ore were imported into the 
Tees last month. The freight rate from Bilbao to the Tees, 
which was 39s. a year ago, is now down to Ifs., and best 
Rubio ore, which was selling a vear ago at 72s., can now 
be had. for 41s. per ton c.i.f. Very little business is also 
passing in coke, consumers holding off the market in the 
hope of a further drop in prices. 


Manufactured Iron and Steel. 


Recent reductions in the prices of manufactured 
iron and steel have not materially improved the demand, 
but the local works seem more favourebly placed than 
others, and they still have big contracts to fulfil for both 
home and abroad. Further price cuts are expected. 


The Coal Trade. 


The Northern coal trade does not present much 
in the way of new features, and little in the way of actual 
business, though in one or two instances the colliery 
fitters profess to be rather more hcpeful of an improve- 
ment in the near future. In these odd instances, they 
hold inquiries from Italy, Holland, Flensburg, Norway, 
Sweden and Lithuania. As regards most of theee inquiries, 
they are not of the kind recently in circulation, but are 
apparently definite and precise, and should result in 
business. From these tangible evidences, some would 
deduce that the bottom has been reached, and that a 
better tone will gradually prevail now that the foreigners 
are apparently willing to buy once more at current figures. 
But it is too soon to dogmatise. There is, as a matter of 
fact, a great divergence of opinion as to the poasibility 
of prices remaining approximately at the present leve!s 
or falling still further. This fact shows that even the best - 
informed and most far-seeing e*perts in the business cannot 
move with any assurance. A cargo of prime Northumber- 
land steams hes been sold this week for shi t to 
Antwerp at 5@s. per ton, but it*is doubtful if D.C.B."s 
could be got for less than %%s. 6d. as a minimum. Steam 
emalls, which for a while have troubled the co'lieries who 
have been unable tc sell them, are now not so plentiful ; 
stocks in some instances are being woked away, which 
is doubtless due to the stoppage of many of the North- 
umberland pits and the consequent lessened preduction. 
The bunker market is abnormally slack, with a poor 
demand, while qvantitiee on offer are abundant, which 
favours the buyers entirely, and enables large discounts 
to be worked. Little or nothing is being done in coke ; 
the stocks are heavy, but at present are unsaleable, with 
prices in every case a matter of bargaining. 








SCOTLAND. 


(From our own Correspondent.) 
Shipbuilding. 

Tue actual returns for vessels launched on the 
Clyde during last month should have been larger than the 
tabulated figures. The figures given are seven vessels of 
11,000 tons, but the actual launches were nine in number, 
amounting to 23,585 tons. Two of the vessels, however. 
were included in the annual returns for 1920. There should 
also have been launched from the Dalmuir yard the steamer 
Conte Rosso, which would have increased the aggtégate 
for the month to 29,000 tons, which would have been a 
very good average for January. Of the new craft launched. 
the chief were as follows :—The Orowaiti, ofl tank steamer, 
7000 tons, for the New Zealand Shipping Company, 
Limited, London ; and the Gobeo, 3500 tons, for Spanish 
owners. The outlook is not encouraging. There is an 
almost total lack of new contracts at present, and every- 
thing points to a dull period and increasing unemployment. 
Not one new contract was reported during January. 


Wages. 

The réductions in the selling prices of steel and 
iron are already having the inevitable influence on wages. 
and decreases have already been announced. At a meeting 
of the Board of Conciliation and Arbitration for the Steel 
Trade of the West of Scotland last week it was reported 
that thé fall of 30s. in steel prices automatically carried 
a reduction of 15 per cent. in wages as from January 17th. 
The further reduction in ship plates also involves a 
decrease in wages, bringing the scale back to 200 per cent. 
above pre-war staridards. During November and Decem- 
ber last, the average net selling price of malleable iron 
was down to £29 19s. 7d. per ton, which means a reduction 
in wagés of 7} per cent. on basis rates. The Amalgamated 
Society ‘of Steel and Tron Workers, which has been in 
existence for almost thirty-three years, and whose activities 
were mainly confined to Scotland, will cease to exist as 
such from the end of March. At the annual general 
Council ‘meeting last week arrangements were made for 
the in tion “of the society in the central body, 
namély, the Tron and Steel Confederation. 


Pig Tron. 


The Seotch pig iron trade continues under 4 
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cloud. Conditions are very dull, and the outlook is far 
from satisfactory. Local consumers are going through a 
very quiet period, and the demands for aller vol i 

iron, and especially hematite, aré drastically cu ibe 
The latest cut in the price of hematite is not expected to 
make a material alteration, as consumers had already 
made alterations in their own quotations in anticipation 
of this cheaper material. In any case, if only on account 
of much easier prices, the buying. small as it is, largely 
favours the Belgian product. 

a 


Finished Iron and Steel. 


The Scotch steel and iron trades are experiencing 
a period of acute depression, whigh, in some cases at 
least, is most critical. Many works are in a precarious 
position, and some may require to close down from a lack 
of orders. The question of price is a dominating factor, 
and though makers have made various attempts to meet 
the market, the present level of prices is stil) far above 
the heads of consumers in general. High costs all round 
leave producers in an impossible position when competi- 
tion from continental sources has to be met, and it is not 
surprising that the restricted amount of business passing 
is largely going into the hands of foreign makers. Steel 
works are not doing much, and anything within reach is 
keenly competed for. Buyers, howevér, are all of the 
opinion that the fall in the market has yet a long way to 
run, and are quite content to sit tight if necessary: In all 
descriptions of plates, sheets and sectional material the 
scarcity of business is very apparent, and the concessions 
in prices intimated up to date have done practically 
nothing t6 alleviate the situation. Bar iron works are 
similarly placed, and deliveries to-day could be arranged 
almost immediately which a short time ago would have 
entailed months of waiting, Generally speaking, short 
time is more prevalent in the steel, iron, shipbuilding and 
engineering trades than one cares to admit, and the outlook 
meantime gives little room for encouragement. 


Coal. 


As in other departments of industry, business 
in the Scotch coal trade still languishes. Present demands 
do not nearly absorb the production, and in many instances 
sidings are becoming blocked with loaded wagons. Small 
stuffs are particularly difficult to dispose of, and stocks are 
increasing rapidly. Fuel for domestic uses and for railway 
and gas companies is meeting with a regular sale, but 
industrial sorts generally are very quiet. Shipping, too, 
is extremely disappointing. Business expands very 
slowly, and any increase indicated is more in the nature of 
coastwise than of export transactions. Current prices are 
far below the ruling quotations of even a month ago. but 
buyers, especially in overseas markets, show no inclina- 
tion to purchase. Aggregate shipments amounted. to 
131,395 tons, against 101,476 tons in the preceding week 
and 296,622 tons in the same week in 1913. Colliery under- 
managers are to receive an increase in wages of Ils. 3d. 
per week and the oversmen an increase of 9s. per week as 
from January 3rd. 





WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


French Coal Prices. 


Next to no business has been done in coals for 
France for the pest month or two, and the latest action on 
the part of the French Bureau des Charbons is calculated 
to reduce fresh operations to a complete standstill. 
France does not want steam coals, and only a meagre 
quantity of anthracite, and that being the case, she has 
been able, owing to her at present unassailable position 
to administer a fresh kick to the coal industry in this 
country by again revising the maximum f.o.b. prices at 
which coals can be imported as from February ist. Need- 
less to say, this revision is in the downward direction, and 
the reduction in the prices as compared with the, January 
schedule has administered a pretty severe shake-up to 
South Wales collieries and coal exporters, who for some 
time past have been feeling far from cheerful on account 
of the paucity of trade, and the very little*success met 
with in seeking orders from other directions to compensate 
for the absence of French business. The new prices fixed 
by the French Bureau are 25s. less than the January 
schedule in the case of steam coals, which means that 
smokeless best are 47s. 6d. as against 72s. 6d.; best drys. 
4ls. as against 66s. ; best smalis, 20s. as against 
45s.; and best Black Vein large, 438. 6d. a® com- 
pared with 68s. 6d. Other grades, of course, are 
reduced in proportion. With respect to anthracite coals, 
the redtction in the prices ranges from 108. to 248. For 
inatanece, best breaking large are 75s. as against Sia. ; best 
machine-made cobbles and nuts are 52s. as against. 77s.; 
while rubbly culm, which was 25s., breaker, duff L5s., and 
billy duff 12s,, are all placed on an equality at the low 
figure of 5s. Patent fuel shares the worst fate of all, 
inasmuch as France means to cultivate he.r own Mmanu- 
facture of that commodity and provide employment on her 
own side of the channel, at the same time absorbing 
her own stocks of small coal and duff, .Consequently, 
block patent fuel from this district is knocked down to 35s., 
which compares with the January schedule of 65s.. The 
new price is, of course, an impossible figure, as it scarcely 
covers the cost of the small coal and pitch requisite for the 
manufaetiro of the fuel in South Wales. Tt tiny be 
added that the French Bureau has also fixed the maximum 
price of American coal at 9 dols. c.i.f. French ports for 
any quality of coal. . 

Retaliation. 

The position of France is that she is fully stocked, 
and there is little prospect of her requiring much coal for 
several months to come. That being the case, she can afford 
to be independent. Present current prices of Welsh coals 
are, in the opinion of the French, too high. Any article. 
as a raatter of faet, which is not required is dear, and there 
is pO.reeasoen for pr i The great neeck of: to-day is4 
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coal prices at thoir present level are too high to the extent 
of about 10s. It is perfectly true that Welsh coals have n 

come down to the pOing/that they chn meet interpatién 

competition, Thas is generally felt to berthe ease; but t 

question is whether costs of production will permit them 
to do so. Coalowners say that their costs are prohibitive, 
and consequently the commercial section has revived the 
proposal of fixing minimum prices. It will be recalled 
that two months ago the Commercial Committee made a 
recommendation that minimum prices should be adopted 
on the basis of 82s. 6d. for best Admiralty large and 60s. for 
best steam smalls, but when the question was discussed 
at a general meeting of the coalowners the recommenda- 
tion was not adopted, and the matter wae deferred. Now 
the Commercial Committee recommends 598. as the 
minimum price of best Admiralty large and 24s. for best 
steam smalls, with other grades of steam coal at propor- 
tionate prices as per the old A schedule of war time. 
Current market quotations are in many cases abeve the 
minimum figures as recommended, and the question arises 
whether history will repeat itself, and whether the general 
hody of coalowners will fall in with the suggestion of the 
Commercial Committee. It is understood that a general 
meeting of coalowners is to be held on Saturday to diseuss 
the subject. No secret is made of the fact that some coal- 
owners strongly object to any form of control, and regard 
it as inconsistent to advocate that complete freedom should 
be accorded the industry and at the same time proceed to 
do the very thing they have been preaching against for so 
long past. What they want is to manage their own affairs. 


Costs of Production. 


Attention has been drawn to a statement issued 
hy the secretary of the South Wales Coalowners’ Associa- 
tion to the Board of Trade returns relating to prodaction 
for the week ending January 15th last, which show a 
reduction for the whole of the United Kingdom of 270,000 
tons of coal compared with the average weekly output in 
the five weeks in November and December last, which 
was adopted as the first test period under the October 
national coal strike settlement. The remarkable fact about 
this decrease is that it includes a loss of no less than 200,000 
tons in the South Wales coalfield alone. This means that 
whereas in the other eoalfields of the country production 
has been almost stationary, that in South Wales shows 
a reduction of one-fifth. The cause of this unequal inci- 
dence of the depression in the coal trade is apparently the 
higher cost of production in Seuth Wales, and conse- 
quently the greater relative dearness of South Wales coals 
in the exporting trades. The pit-head costs in the coal- 
fields competing in the export trade were in 1913.approxi- 
mately as follows :—Northumberland and Durham. 
10s. 6d. per ton; Yorkshire, 9. ld.; Scotland, 9%. 8d. ; 
and South Wales, 11s. 10d. ; while in September last they 
were az follow :—-Northumberland and Durham, 35s. 1). 
per ton; Yorkshire, 28s. lld.; Scotland, 35s. 5d.; and 
South Wales, 43s. 10d. The statement proceeds to deal 
with the effect of national coal trade settlements upon 
costs of production, and the faet is pointed out that for an 
increased output in the basis period of about 2,300,000 
tons there has been paid out in additional wages for the 
production of this small quantity no less * sum than about 
£8, 400,000, 


Amalgamation of Unions. 


The Executive Council of the South Wales Miners’ 
Federation, at its meeting on Menday, received the result 
of the ballot of the members of the Enginemen and Stokers’ 
Association on the question of amalgamation with the 
Federation. This showed 102,648 members in favour of 
the proposal and 7373 against. The Council, therefore, 
resolved that the amalgamation scheme should be con- 
firmed and that the representatives of the Association 
should be invited to attend the next Council meeting. 


Current Business. 


The market has generally ruled quiet, the demand 
for coals of all descriptions being very meagre. Prices of 
small coals principally have weakened and best qualities 
rule about 20s. to 25s. Large coals have not varied 
appreciably, as owners decline to cut further on account 
of the unremunerative character of prices. The anthracite 
coal market is easier. The directors of the South Wales 
Coal Exporters’ Association have decided, in view of the 
removal of coal export restrictions, to discontinue the 
gyatem of daily sailing advices of coal exported, and also 
the monthly statement of coal shipments. It was also 
agreed that as from December 31st last the ‘evy of one 
tenth of a penny per ton upon coal exports, payable by 
by exporters to meet expenses, should be discontinued. 
As 1egards the system of applications for export permits 
it has been decided to make representations to the authori - 
ties that such formalities are now no longer necessary. 








Latest News from the Provinces. 


THE MIDLANDS AND STAFFORDSHIRE. 
Ironworkers’ Wages. 


Tue Midland Iron and Steel Wages Board 
announces this week that the examination of the em- 
ployers’ books of the last two months of last year respecting 
the realised selling prices carries with it a reduction of 
5 per cent. in ironworkers’ wages for the months of Feb- 
ruary and March. This drop applies to all the following 
distriets :—Lancashire, South Yorkshire, South Wales, 
North and South Staffordshire, East Worcestershire and 
Shropshire. 


LANCASHIRE. 


Furnaces Restarted. 


For the purpose of éxecuting a pressing order, 
booked some time ago and held up ‘by the recent damping 





cheap coal, and what France says, in effect, is that Welsh 


down of furnaces, the Barrow Steel Company intimated 





that on Thursday four of the damped-down furnaces 
would be put into operation and that the steel works would 
resume 0) iops.on Mobday next. ‘This re-starting is of 
a termmporaty (character, But whether the works will con- 


tinue in operation will Cepend upon circumstances. 


WALES AND ADJOINING COUNTIES. 


Copper Workers’ Wages. 
The members of the South Wales Manufactured 
Copper Trade District Council, after considering the pro- 
posed reduction of 5 per cent. in wages, have decided, in 
view of the continuous high cost of living, that mo reduc- 
tion shall be made for the time being. 


Coal Prices. 


The expectation that minimum prices for steam 
coals will be adopted on Saturday and come into operation 
has rather unsettled the mgrket.. Exporters are acting 
as if it were certain that minimum prices will prevail and 
are treating for business abroad on this basis. 


Swansea Metal Exchange. 


Very little fresh business is passing, and the tone 
generally is very quiet. With regard to the proposed 
central selling agency in the tin-plate trade, opinions 
show some considerable divergence, but the view is largely 
held that the proposal will not materialise for the reason 
that not more than 75 per cent. of the works will fall into 
line and join the scheme. 








LAUNCHES AND TRIAL TRIPS. 





Cuateavrovx; built by Tyne Iron Shipbuilding Company, 
Limited, to the order of the Forth Shipbuilding and Engineering 
Company, Limited ; dimensions, 364ft. by 52ft. 6in. by 26ft 
to carry 7000 tons deadweight. Engines, triple-expansion, 
23}in., 38in. and 64in. by 42in. stroke, pressure 180 lb.; con 
structed by Sir W. G. Armstrong, Whitworth and Co., Limited ; 
launch, Thursday, December 23rd. 


Brirmex No. 11; oi! barge for harbour and river purposes : 
built by Harland and Wolff, Limited, to the order of British 
Mexican Petroleum Company, Limited ; dimensions, 155ft. by 
36ft. by lift.; to carry 810 tons A powerful oil pump capa 
ble of pumping 200 tons of oil per hour fitted; launch, 
December 28th. 

Gorttia; for cargo service; built by Harland and Wolff, 
Limited, to the order of Coast Lines, Limited; dimensions, 
208ft. by 3ift. by 14ft. 3in.; gross tonnage 730 tons ; launch, 
December 29th. 


Crry or Grascow; built by Wm. Gray and Co. (1918). 
Limited, to the order of Ellerman Lines, Limited ; dimensions, 
406ft. 9in. by 54ft. 2jin., by 31ft. Sin. Engines, one high- 
pressure turbine of the impulse type and one low-pressure turbine 
of the reaction type. Steam is supplied by three large cylir 
drica) boilere, two 16ft. 4}in. mean diameter by 12ft. 6in. long, 
and one 13ft. 6in. by 12ft. 6in., working under Howden's system 
of forced draught at a pressure of 225 lb. per square inch; the 
boilers are specially designed for burning coal or oil fuel, Trial 
trip, December 31st. 








Contracts.—The Davis Furnace Company, Luton, informs 
us that it has in coursé of é¢rection at a works in the Leeds 
district a furnace 8ft. iong by 6ft. wide by lft. Gin. high, which is 
to operate on the “ Revergen ™ principle, and which will be used 
for heating plates and angle bars prior to bending. The order 
for the furnace was placed after very exhaustive trials had been 
made by the purchasers to satisfy themeelves of the suitability 
of this type of furnace for the work mentioned. 


KetvIn Mepat 1920.—At a meeting of the Award Committee, 
consisting of the presidents of the principal representative 
British engineering institutions, held in London.on Tuesday, 
January 25th, the first triennial award of the Kelvin Gold Meda! 
was made to Dr. W. C. Unwin, F.R.8., he being, im the opinion 
of the Committee, after its consideration of representations 
received from leading engineering bodies in all parts of the world, 
the most worthy to receive that recognition of pre-eminence in 
the branches of engineering with which Lord Kelvin's scientific 
work and researches were closely identified. The @rrangements 
for the presentation of the medal will be announced shortly. 
The Kelvin Gold Medal was established in 1914 as part of a 
memorial to the late Lord Kelvin, and in association with the 
window placed in Westminster Abbey in his memory by British 
and American engineers. 


Royas Society or Arts.—Mr. Reginald Le Neve Foster has 
presented the Society with a donation of £140 for the purpose of 
founding a prize in commemoration of his father, Mr. Peter Le 
Neve Foster, who was secretary of the Society from 1853 to 1879. 
The Council has decided to offer the prize for a paper on ‘* The 
Mineral Resources of China.’’ The prize will consist of a sum of 
£10 and the Society's Silver Medal. The paper for which the 
prize is awarded will be read at one of the ordinary meetings of 
the Society. Intending competitors should send in their papers 
not later than December 31st, 1921, to the secretary of the Royal 
Society of Arts, John-street, Adelphi, London, W.C.2. The 
paper must be in English and typewritten. It may be sent in 
under the author's name or under a motto, accompanied by a 
sealed envelope enclosing the name, as preferred. The judges 
will be appointed by the Council. The Council reserves the right 
of withholding the prize or of awarding a smaller prize or smaller 
prizes if, in the opinion of the judges, nothing deserving the full 
award is sent in. 


INstrTvTion oF Nava Arcuirects.—The annual meeting 
of the Institution of Na-al Architects will take place on Wed- 
nesday, March 16th, and the two following days, in the Lécture 
Hall of the Royal United Service Institution, Whitehall, W.C. 2. 
The Duke of Northumberland, president-elect, will occupy the 
chair. An evening reception will be held in the Naval Museum 
of the Royal United Service Institution on Tuesday evening. 
March Lith, at 9 p.m., at which the retiring president, the Ear! 
of Durham, will receive the guests. The annual dinner will be 
held on Wednesday, March 16th, at 7.30 p.m., in the Grand Hall, 
Connaught Rooms, Great Queen-street, Kingsway, W.C. A 
gold medal will be awarded by the Council to any person, not 
being a member or associate member of Council, who shall at the 
forthcoming meeting read a paper which, in the judgment of 
the Council, is deemed to be of exceptional merit. The Council 
will also offer a premium oefybooks or instruments to the reader 
of paper, net being a member or associate member of Council, 
which paper, in the judgment of the Councilmerits that dis- 
tinction. 











Current 


N.W. Coast— 
Native 
* Spanish ... 
' N, African 
N.E. Coast— 
DOOD knoe de ae ee” Neb lee Gen, — 
Foreign (c. if) 49/- to 50/- 


4\/- 
4¥- 


PIG IRON. 
Home. 
& «4. 
ScorLaNnD—* 
Hematite ... ee 
No.1 Foundry .. .. 12 5 
ue 6 bn aie, ae 
N.E. Coast— 
Hematite Mixed Nos.... 11 
are n,  ar oe 
Cleveland— 
No. 1 eee 
Silicious Iron... 
No. 3 G.M.B. 
No, 4 Foundry 
No. 4 Forge 
Mottled ... 
White 
MIDLaNDs— 
Staffs. -— 
All-mine (Cold Blast)... 0 
Part Mine Forge ... ... 15 0 
» Foundry No.3 12 0 0 
Northampton—% 
Foundry Nos. 2 and 1 
“~ No, 3 
Forge 
Derbyshire ® (All prices irreqular and uneertain) 
No.3 Foundry ... .. 11 0 0 te 1110 
ae 10 5 Oto ll O 
Lincolnshire ? (All prices uncertain) — 
Basic eee 9 0 0 to 
Foundry... 10 15 0 to 
Forge 1010 0 to 
N.W. Coast— 
N. Lanes, and Cam.— 
Hematite Mixed Nos... 12 5 0 
Special ... . 1315 0 to 14 5 


1112 6t nb 
1110 0 
1017 6 


10.10 
ll 5 
ll 0 





MANUFACTURED IRON, 


ScorLanD— 
Crown Bars ... 
Best ,, 
Angles 
Tees 
N.E. Coast— 
Crown Bars .., 
Best ” 
Angles 
Tees one 
Lasos. (Pending pL 
Crown Bars ... 
Hoops 


S. Yores.— 
Crown Bars ... 
Best - 
Hoops 

MIDLANDS— 
Marked Bars (Staffs)... 
Crown Bars ... 
Not and Bolt Shes 
Black Sheets (dbis, ) 
(aly. Sheets 24 W.G. 

(f.0.b. L'pool, or eqnal) 

Gas Tube Strip 


Home. * 
Zs 4. 
Scor.anD- ¢ 

Boiler Plates... ... 2 00 
Ship Plates *in. and up 2210 0 
Sections igi 2.00 
Steel Sheets ,j,in. tojin. 27 0 0 

Sheets (Gal, Cor. 24 BG.) 
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Prices for Metals and Fuels. 





STEEL (continued) 
Home. 
Zs 
Ship Plates . 210 
is etn basin ate... :atny: a 
Boiler Plates... ... ... 80 
SROED Vises ces? ees 
Heavy Rails... .. ... 21 
Fish-plates ... ... .. 2 
Gite.) ls 
Hard Billets ... ... ... 18 
6s. + eis) santas See 
N.W. Coast— 
Barrow-— 
Heavy Rails... ... ... 2 


0 
te hag he aie 0 
OD ea ei 0 

0 
0 


N.E. Coast— 


ecoococooos 


Ship Plates ... ... .... 2210 

Boiler ,, 30 0 
MANCHESTER ( Prices Sounded and Sinciineed 

Bars (Round) 18 0 Oto 22 

» (others) 1710 Ote 21 

Hoops (Best)... ... .. 30 5 0 

» (Soft Steel) BB. -Bi.0 dsr rece 
Plates 4. win 1 2 0 Oto 24 
» (Lancs. Boiler)... 27 0 Oto 30 

SHEFFIELD ( Prices irregular and uncertain)— 

Siemens Acid Billets ... 

Bessemer Billets ... 

Hard Basie 

Soft ” 

Hoops 
MIDLaNnDs— 

Mild Rolled Bars... ... 

Soft Billets and Bars ... 

Hoops 

Tube Strip be 

Angles and Joists 

Tees... eee 

Wire Rods 


NON-FERROUS METALS. 
SwaNska-- 
Tin-plates, I.C., 20 by 14 ... 
Block Tin (cash) ... ... ... 
“ (three months) ... 
Copper (cash)... ; 
» (three months) 
Spanish Lead (cash) ... ... 
- (three months)... 
Spelter (cash) Lael 
» (three months)... 


MANCHESTER— 
Copper, Best Selected Ingots 
5» Electrolytic 
» Strong Sheets ... 
» Loco Tubes 
Brass Loco Tubes 
» Condenser ... 
Lead, English 
» Foreign 


(Metal prices practically unchanged), 


_ 


BRoook IS 


FERRO ALLOYS. 
(All prices now nominal). 


Tungsten Meta) Powder 
Ferro Tungsten ode Te 


Ferro Chrome, 4 p.c. to 6 p.c carbon... 
6 p.e. to 8 p.c. - £37 
a 8 p.c. to 10 p.c. oo £37 
- Specially Refined 
Max. 2 p.c. carbon ta 
” 1 P- &. ” 
0°75 p.e. onahon ol 
carbon free ... 
Metallic Chromium 
Ferro Manganese 
»» Silicon, 45 p.c. to 50 p.c. 
75 p.c. 


3/1 per th. 
2/5 per Ib. 


.. £89 to £90 
. A105 
rg 
~ por Ib. 
+e por Ib. 


” 


»» Vanadium 

» Molybdenum ... 
Nickel (per ton) 
Cobalt 
Aluminiass (per ton) 


unit. 
-»» 32/6 per lb. 
... 8/- per lb, 
--» #215 
.. 20/- per Ib. 


vorfrK Ooo oO 


32/- 


eoeococoocoocso 


Per Ton. Per Unit. 
£38 15/- 

15/- 

15/- 


39/-" 


47/- 


(per ind £32 home, £47 export. 
...£20, scale 8/6 per unit, 
..-£28 to £29, scale 12/- per 





* FUELS. 
SCOTLAND. 


| LaNaRKSHIRE— 


(f.o.b. Glasgow)—Steam 
os ae a 
Splint 
Trebles .., 
. Dunb es ... 
Singhs 
AYRSHIRE— 
(f.0.b. Ports)}—Steam ... 
” ” 


Splint ... 
PrrssHIRE— 
(f.0.b. Methil or Burnt- 
Sereened Navigation .. 
Unsereened _,, = 
Lora1ans— 
(f.0.b. Leith) — Best Steam 
Secondary Steam ... 
Sereened Bunker ... 
Unsereened ... 


ENGLAND, 
'N.W. Coast— 

Household 

Coke... 
NORTHUMBERLAND— Home. 

Best Steams ... ... 362 

Second Steams ... 33/- 

Smalls ... ... 30/8 

Unsereened ... ... 32/8 

Household ... ... 36/ - 
Dvor#am— 

Best Gas... 36/- to 37/- 

Second ... ... ... 365/- to 36/- 

Foundry Coke 70/3 

Furnace... ... 62/9 
Suxrrretp— * 

S. Yorks. Best Steam Hards 

Derbyshire Hards 

Cobbles . 

Nuts ats 

Washed Smalls 

Best Hard Slacks ... 

Seconds pe 

Soft Nutty ,, 

Pea ” 

Small - 

House, Branch ‘ 

» Best Silkstone... 


Blast Furnace Coke .. .. ... S5y- ... 


*SOUTH WALES, 
Carpirr— 
Steam Coals : 
Best Smokeless Large 
Second ” ” 
Best Black Vein Large ... 
Western Valley . 4 
Best Eastern Valley Laige 
Ordinary ” ” 
Best Steam Smalls 
Ordinary 8 
Washed Nats 
No. 3 Rhondda Large . 
Smalis ... 
No. 2 in large ... 
” » Through 
= - Smalls ... 
Coke (export) 
Patent Fuel 
Pitwood (ex sbip) 
Swanecka— 
Anthracite Coals : 
Best Large 
Red Vein... 
Big Vein... 3 
Machine-made Cobbles A | 
Nota 
Beans 
| Press Ree 
Breaker Duff 
Rabbly Culm 
Steam Coals : 





* Delivered. *Net makers’ 
* Export Prices—F.0.B, Glasgow: ’ 
® Por ininnd sales, Per tem f.0.b, 


Export. 
47 6 
47/6 

50/- to 60/- 
45/- 
43/- 
42/- 


47.6 
50}- 


42/6 to 50/- 
52/6 


45/- 
40/- to 42,6 


45/- 
56 8 to 60/- 
70/- 
Neutrals. 
50/- to 55/- 
40/- to 45/- 
251. to 30/- 
37 ,6 to 40/- 
55 /- 


50 /- to Bhy- 

40/- to 45)- 
55)- 

60/- to 70,- 


33/2 to 33/8 
82/8 \o 33/2 
31/8 to 32/2 
31/8 to 32/2 
31/2 to 32/2 
28/8 to 30/2 
28/5 to 28/11 
27/11 to 28/5 
27/8 to 28/2 
26/2 to 26,8 
23/2 to M2 
37/2 to 37/8 
33/8 to 34,2 
(65/- export) 


59,- to 60/- 
57/6 to 58/- 
56/- to 57 }- 
54/6 to 55/6 
56/- to 57 /- 
55/- to 56/- 
55/- to 56/- 
52/6 to 55/- 
20/- to 26/- 
18/6 to 20/- 
47 /6 to 50/- 
57 /6 to 60/- 
30/- to 35/- 
47 /6 to 59/- 
30/- to 35/- 
22/6 to 27 /6 
75/- to 80/- 
55/- to 60/- 
30/- to 35/- 


80/- to 85/- 
70/- to 76/- 
65/- to 70/- 
65 /- to 70/- 
85/- to 90/- 
85/- to 90/- 
70/- to 80/- 
70/- to 80:- 
12/- to 14/- 
15/- to 17/6 


57/6 to 60)- 
51/- to 55/- 
15/: to 20/- 
85/- to 45/- 


Station. 
for export, 
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CURRENT PRICES, 


We desire to call the attention of our readers to the fact 
that for the convenience of those who desire to file our Current 
Prices page, we will send, week by week, to any reader who 
provides us with a set of stamped and addressed envelopes 
for that purpose, unbacked copies of that page: To avoid 
unnecessary folding, we suggest that li not lb 
than foolscap size should be used. 





. 








French Engineering Notes, 
(From our Correspondent in Paris.) 
Trade Facilities. 


As # high and constantly tHhuctuating erchange 
rate is the principal apediment to foreign business, it 
follows that an appreciable decline is likely to revive 
hopes in the future, and the recent drop of uearly ten 
points in as many days made a considerable difference 
to the general tone of business. There was an idea that 
a break had set in, and that the exchange would settle 
down to a workable rate. Unfortunately, those hopes 
were short lived, and a further continuous depreciation 
of the frane has reopened the problem of finding the ways 
and means of developing business with foreign countries. 
Of all the solutions that have been proposed, nothing 
has made a better impression upon French buyers than 
the report that certain British firms have been offering 
to take contracts at a fixed rate of thirty-five francs to 
the pound. In some quarters there is an idea that such 
a courge will become general, but it is hardly conceivable 
that there are many firms which can afford to make such 
a sacrifice, or if they do, it may be assumed that they 
must have been securing very heavy profits. There may 
be eases in which firms, having brought down their pro- 
ductive costs, offer to accept payment at a lower rate 
of exchange instead of reducing their prices in sterling, 
and when big contracts are to be secured, the concession 
on the exchange rate may be quite considerable. This 
practice is far more conducive to business than lower 
quotations in sterling, although the result may be the same. 
It is certain, however, that there can be no hope of any 
active business between France and Britain until the 
exchange settles down to something like a fixed rate. 

s and credits are a palliative that can only have a 
partial effect, and there seems to be no reason why British 
firms should not help to bring about a permanent recovery 
by offering advantages, perhaps more apparent than real, 
in the way of payments at a lower rate. 

Germany's Contribution. 

The exchange rate will probably fall rapidly as 
soon as the country is assured that the question of repara 
tion has been settled to its satisfaction. If not, it is difficult 
to see how any improvement can be looked for in the 
situation. While industry is stagnant, it has not yet lost 
hope, because it looks forward to a rapid recovery as 
soon as there is a certainty of Germany paying what it 
owes for reparation. The conditions under which it is 
proposed to do that are seriously concerning manufac- 
turers, who object strongly to the suggestion that Germany 
should pay a part of the indemnity in goods, Already 
the German offers of manufactured goods are @ serious 
menace to the home industry, and the French refuse to 
accept any compromise that would have the effect of 
strengthening competition from acountry which is even 
now offering goods at below the cost price of similar 
articles in France. Lf the reconstruction of the devastated 
areas is to be effected at the cost of the home industries, 
the situation will be worse than ever. 


A Labour Move. 

The Federation of Operatives in the engineering 
trades has been endeavouring to impose upon the Em. 
ployers’ Union the conditions of the agreement which was 
entered into shortly after the Armistice, whereby, at the 
instigation of the Government, the men were permitted 
to exercise a certain control over the works’ management. 
At the same time, the men are claiming much more extended 
powers than were provided under that agreement. The 
men were also tied down to certain obligations, such as 
the necessity of resorting ‘to arbitration in all cases of 
dispute. Shortly after the signing of that agreement, 
there was a general strike in the engineering trades, 
which, in the opinion of the Employers’ Union, was 
equivalent to a rupture of the agreement, which has since 
then been regarded as non-existent. In reply to the 
Federation, the Employers’ Union has published a long 
letter in which it entirely repudiates the men’s claims. 
and argues that it is unable to tolerate any interference 
in the executive management, which is dependent upon 
the employers alone, and that an attempt at undermining 
the authority and privileges of those who are responsible 
for the running of the works can only end in disaster. 
The Federation has replied with a rejoinder that is some- 
thing in the nature of a threat, but it is clear from the 
correspondence that as the men violated the terms of the 
agreement the employers intend henceforth to maintain 
entire liberty of action in everything concerning the 
works management, 


The Longwy Syndicate. 

By controlling almost the entire output. of 
foundry iron, the Longwy Syndicate has always been 
a powerful factor in regulating pig iron prices, and its 
influence has been generally satisfactory, especially in 
the way of controlling the distribution of the crude metal. 
On the retrocession of Lorraine, the Syndicate endeavoured 
to absorb the pig iron producers in the restored province, 
but the negotiations having fallen through, the Longwy 
Syndicate found itself unable to contifiue operations, 
and has, therefore, been dissolved, together with the 
subsidiary syndicates controlling other products. It is 
difficult to say what influence that event is likely 
to have upon the future course of pig iron prices, but 
it is believed that a new syndicate will be eventually 
constituted to embrace the Lorraine crude metal pro 
ducers. Meanwhile, nearly all metal prices have again 











British Patent Specifications. 
When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent om 
Sales Branch, 25, Southampton-buildings, Chancery-lane, C.. 
at ls. each. 

The date first given is the date of appli ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
. pl ti Speci fi te 

INTERNAL COMBUSTION ENGINES. 
155,728. March 3lst, 1920.--Srantine Pararrin Enuines 
on Perroy, KE. Daniels, Sacha Cottage, Feltham-avenue, 
Kast mprse Surrey. 

This is a simple automatic device for facilitating the starting 
of paraffin engines with petrol. The petrol supply is connected 
with A and the paraffin with B. The branch at C leads to the 
carburetter, and that at D to the induction pipe. When the 


N°155,726 








engine is standing, the valve E is in the position shown, and 
petrol flows from A to the carburetter, ready to start the engine. 
When the engine has gathered speed, the suction in the induc- 
tion pipe, peep, Xe the upper face of the piston K, lifts up the 
valve E, closes the petrol inlet and opens the way for the paraffin 
from B.—December 30th, 1920. 


GAS PRODUCERS. 


155,750, July 27th, 1920.—Rerort Dooxs, J. Pieters, 12, 
Rue de la Rochefoucauld, Paris. 

In a continuous vertical retort with bottom discharge, con- 
siderable force is required to close the lower doors if they are ar- 
ranged to slide across the opening and have to be forced through 
the falling coke. The inventor thus employs rocking doore, as 


N2155,750 









shown in the drawing. The doors are rocked about their pivots 
by means of links and short cranks on a shaft, only to such an 
extent as is necessary to obstruct the coke and make it bridge 
ever the opening. The mechanism is contained in channel 
girders at the base of the retort.—December 30th, 1920. 


SWITCHGEAR. 
146,268. January 3lst, 19!19.—E1ecrric Swircn, Johann 
Beissbarth, of 6, Dennerstrasse, Nuremburg, Bavaria, 
Germany 


The switch described in this specification is of the rotary 
type, and has a contact member mounted upon the switch 
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7 G 
a spring. When the spindle A is 


spindle and controlled b 
andle, the contact dise B is moved 


turned by means of the 








fallen this week. 


4 downwards on to the contact 





C. The contact disc B has upon 








its lower surface four notches D, E, F, and G. ‘The notches 
D and F are insulated, whilst E and G are lined with a metal 
eovering and are connected through a ring H. When the 
switch spindle is turned the contact disc covers the contacts C 
either with the notches D F or EG, the circuit being closed 
when the notches E. and G rest upon the contacts C, and being 
interrupted when the notches D and F touch those contacts. 
The switch handle is turned to the right or left, according to 
— it is desired to open or close the circuit. —December 30th 


131,590. August 17th, 1918.—Imrrovements ty ApsusTABLE 
Ligutp Resistances, Brown, Boveri, Baden, Switzerland. 
This ification describes an adjustable liquid resistance 
ccinagioied Ot vere units giving different resistance characteristics. 
A represents a flanged electrode and B is a movable electrode 
connected with a plate-shaped electrode C. To reduce the 
resistance in the first place, the electrodes B and C are lowered 


| 
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together, and the distance between them remains constant 
until they occupy the position shown. On the lowering process 
being continued, however, the movable electrode B remains 
stationary relatively to the electrode A, while the electrode C 


is gradually hearer to the electrodes B and A until 
the resistance is short circuited. The resistance is claimed to 
lL. e the current characteristics for starting large induction 


motors.—December 20th, 1920. 


TRANSFORMERS. 


147,047. July 6th, 1920.—ImPRovEMENTS IN OR RELATING 
To Extxzcrraic TrRansrormers For Use IN MEASURING 
InsTRUMENTs, Compagnie pour la Fabrication des Comp- 
teurs et Materiel d’Usines a Gaz, of 16 and 18, Boulevard 
de Vaugirard, Paris. 

The object of this invention is to minimise the variations in 
the angle of lag with variations of load, and also to reduce the 
voltage variations. In the case of the transformer illustrated, 


NP 147,047 

















there is a double magnetic circuit and the 5 and secondary 
windings are wound on the central cores. ‘There is also a supple- 
mentary winding A, which produces equal and opposite fluxes, 


as indicated by the arrows. The principle upon which the trans- 
former works is fully described. December 30th, 1920, 


WIRELESS TELEGRAPHY. 


156,642, September 22nd, 1919,—ImrprovEMENTS 1N WARKLESS 
Te.ecrarn Receivers, Ernest Walter Brudeneli Gill, of 
Merton College, Oxford. 

The signals received act upon the grid of a valve, and the 
anode is connected directly to the grid of a second yalye, and 
variations in the current in the anode circuit of this second 
valve act upon a detector. Meafis.are provided for adjusting 
the voltage of the first grid-se.that the current in the anode 
circuit of the second valve may as the voltage of the 
first grid increases. In the diagram, A erid B are the filaments, 
C and D the grids; and E and F the anodes of two valves, 


N° 155,642 
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the filaments being connected in parallel to the battery G through 
a resistance R. The voltage of the grid can be adjusted by means 
of a potentiometer P, a small battery H being inserted between 
potentiometer and the grid, and having its negative side con- 


nected to the latter. is a tuned oscillating circuit, loosely 
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coupled te an aerial LL The anode F is connected through a 
telephone receiver, and a battery V to the filament cirouit,— 
December 22nd, 1920. 


ELECTRIC FURNACES. 


155,476, 
Furnaces, Leone Tagliaferri, of N I, 
Genoa, Italy. 

According to this invention, the sole plate of the furnace is 
dispensed with, and the neutral wire is connected to a metal 
casing enclosing the furnace. The furnace may consequently 
be earthed, and operators can work with safety, The drawing 


February 2nd, 1920,—ImMPROvVEMENTS IN ELECTRIC 
Corso, Mentana, 
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shows an electric furnace with three electrodes B connected to 
the three-phase circuit. On the side walls of the furnace 
are additional electrodes E, and they are connected to the 
neutral as shown. The electrodes E are first advanced 
towards the electrodes B, and an arc is formed.— Deeember 23rd, 
1920. 


MACHINE TOOLS AND SHOP APPLIANCES. 


155,665. October 3rd, 1919.—Pressys, F. C. Sharp, Rothesay 
Villa, Alexandra-road, Penn, Wolverhampton. 

in order to permit the variation of the pressure exerted on the 

work in pressing operations, the inventor supports the bolster 

on a hydraulic ram and controls the discharge of the water from 
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under the ram as the pressing proceeds.” The control valve is 

shown at A and a non-return valve, which its the rapid 

refilling of the ram cylinder on the return stroke, is marked B.— 

December 30th, 1920. 

155,690. October 22nd, 1919.—Mrixtrse Screw TuHReaps, 
The Richards Thread Milling Machine Company (1918), 
Limited, and. G. Richards, 222, Strand, Westminster. 

Instead of adopting the usual practice of rotating the hob and 
workpiece in the same direction, the inventors employ a hob, 
whereof the teeth follow the line of a screw ti of the reverse 
hand to that of the thread to be cut ; that is to say, in cutting 


N°155,690 


a right-hand internal thread, they employ a left-hand threaded 

hob. The direction of rotation of the hob in relation to that 

of the weunaiese is moreover reversed, with the effect that the 
cutting speed is represented by the sum of the peripheral speeds 
of the contacting surfaces of the hob and borplants instead of 

Ay difierence between their respective. speeds.— December 

30th, 1920. 

155,687. October 17th, 1919.—Pyeumatio Drinis, J. W. 
Tierney, Ashtree, Beulah-hill, Norwood, and F. Hills, 
210, Neville-road, London, E. 7. 

In this drill the air throttle valve in the handle is so contrived 
that it closes both the admission and exhaust simultaneously, 


with the object of preventing the loss of lubricant while the 
machine is at rest. The air inlet is marked A ong with 4 ee 
B of the throttle in the position shown, the air follows the track 
indicated by the arrows, escaping at C. If the sleeve is rotated 


N° 155,687 


through 90 deg., both the passages are closed, as will be seen 
from an inspection of the cross seetion. If the sleeve is given 
another quarter-turn, air will be admitted in the opposite 
direction and the drill will be reversed.— December 30th, 1920. 


TRANSMISSION OF POWER. 


155,735. March 26th, 1920.—Rotzse Brartnes, 8. G. Wing- 
quist, 46, Vasagatan, Gothenburg, Sweden, and Aktie 
a Svenska Kullagerfabriken, 2, Hotellplatsen, Gothen 

urg.- 

This invention relates to roller bearings having one or more 
rows of rollers and races of sueh:form that the pressures exerted 
on the rollers by the races tend to move the rollers in an axial 
direction, and having, on one of the race rings, a pressure flan, 
for each row adapted to prevent the rollers from moving exlally 
in a direction from their smaller ends to their larger ends and 
against that flange the rollers bear with pressure. The purpose 
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of the invention is to provide a pressure , which also serves 
as & a ee ers. oo hg nba. us provided with a 
sp’ ace bearing on t ressure , the bearing 
surface of the pressure flange being 80 chapel alt thse curvature 
of the spherical! surface of each roller being such that the contact 
between the surfaces will take place along a surface or a line 
extending in the rolling direction. The figures illustrate several 
modifications of the principle.—December 30th, 1920. 


MISCELLANEOUS. 


August 2lst, 1919,—ExecrricaL Resistance Units, 


155,622, 
i Turner, 125, Osborn-road, Sparkhill, Bir- 


Cecil Charles 
# mingham. 
% The resistance unit described in this specification is intended 
for electric heaters, motor starters, &c. The resistance elements 


N° 155,622 











arranged in a metal ring A and are composed of mica strips 
B, c resistance coils C, and, as will be seen from the left- 
haind dr : ang fan Deco 
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Forthcoming Engagements, 


TO-DAY. 

Juston Instrruvion or ENnGImNEERS.—Caxton Hall, West- 
minster, Leeturette: ‘“‘Suriace Tensions and some of its 
Industrial Applications,” by Mr. W. H. Ballantyne. 8 p.m. 

Roya Instrrution or Great Brrraww.—Albemarie-street, 
Piccadilly, W.1. Discourse on “‘ The Electrical Expression of 
Human Emotion.”” 9 p.m. 

InstTiITUTE oF TraNsPort.—Royal Society oi Arts, John- 
street, Adelphi,, WC, Lecture,. ** Economics of - Railway 
ss and “Methods” of Raising Revenue,’ ‘by Sir 
J. G. Beharrell. 5 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s Gate, 
S.W. 1. Informal meeting. ‘“‘ Our Part in the Industrial Crisis 
of To-day.” Introduced by Mr. F. R. Wade. 7 p.m. 


SATURDAY, FEBRUARY 5ru. 


Institution Or British FounpRYMEN: LANCASHIRE 
Brancu.—College of Technology, Manchester. Discussion on 
“The Casting of Brass and Aluminium,” to be opened by Mr. 
S. Langton. 4 p.m. 

MONDAY, FEBRUARY rua. 

INsTITUTION oF ELECTRICAL ENGINEERS : WESTERN CENTREe 
—Merchant Venturers’ Technical College, Bristol. ‘“‘ The Appli- 
cation of Electric Locomotives to Main Line Traction on Rail - 
ways,” by Lieut.-Col. H. E. O’Brien. 7 p.m. 

Royat Iwstrrvutton or Great Brrrar. 
Piccadilly, W. 1. General meeting. 5 p.m. 


Albemarle-street , 


TUESDAY, FEBRUARY &rz. 


INSTITUTION oF CrviL EwoineEers,—Great George-street, 
Westminster, 8.W. 1. ‘The following papers will be submitted 
for discussion: ‘‘Cannon-street Bridge Strengthening,” by Mr. 
George Ellison; and “ Reconstruction of a Viaduct,” by Mr. 
PF. W. A. Handman. 5.30 p.m. 

InsTrruTion oF ELecrricat ENeingeERs: Norru-WrsTERN 
Cuntre.—Engineers’ Club, 17, Albert-square, Manchester 
Presidentie! Address by Mr. L. B. Atkinson. 7 p.m. 

InstiTuTION oF Evecrricat Eyxornerrs : Norra Miptanp 
Centre.—Hotel Metropole, Leeds. ‘ Temperature Limite of 
Large Alternators,’’ by Mr. G. A. dublin. 7 p.m. 

IxsTiToTe oF Marrne Encinerrs.—The Minories, Tower 
Hill, E.1 “The Internal Combustion Engine Installation,’ 
by Mr. W. Pollock. 6.40 p.m. 

INstiruTtoN or Locomotive Enxcineers: Leeps Crewrrre. 
Philosophical Hall, Park-row, Leeds. Paper, ** Appliances 
Used amd Methods Adopted for Clearing Line after Derail- 
ments,”’ by Mr. F. G. Moore. 7 p-m. 

INSTITUTION oF Exeerricat ENGINEERS: ScoTrisn CENTRE 

The Rooms, 207, Bath-street, Glasgow. Paper, ‘* Automatic 
Protective Devices for Alternating-current Systems,’ by Mr. 
A. E, McColl, 7.30 p.m. 

Royat Society or Arts.—John-street, Adelphi, W.C. 2. 
Extra meeting. “Some of the Problems of Unemployment,’ 
by Mr. Ed. C: Segundo. 8 p.m. 


WEDNESDAY, FEBRUARY 9ra. 


LystiruTion oF Civu, ENGINEERS: StupENTs’ MreTING.— 
Great George-street, 8.W.1, The; first. of two lectures on 
‘* Machine pened to Mass Production,” by Mr, John H. 
Barker. embers of all classes are invited to attend these 
lectures. 6 p.m. 

InsTITUTION OF AUTOMOBILE ENGINEERS.—Institution of 
Mechanical Engineers, Storey’s Gate, 8.W.1 General meeting. 
Paper, “‘ Design and Manufacture of Pneumatic Tires,” by Mr. 
C. Maebeth. 8 p.m. 

Rovyat Soctety or Arts.—Jobn-street, Adelphi, W.C. 2. 
—** Possibilities for the Improvement of Industrial Art in 
England,” by Professor William Rothenstein. 8 p.m. 

Ivstircore or Cost anp Works AccovusTants.—Institute 
of Chartered Patent Agents, Staple Inh-buildings, Holborn. 
“ The Position of Cost and Works Accountants in_ Co-ordinating 
the Aims of Capital and Labour,”’ by Mr. By W. Allingham. 
7 pm. 

AssociaTiox or ENoINEERS-rN-Cuarce.-St. Bride's Inati- 
tute, Bride-lane, Fleet-street, EC. 4. “The Super-Diesel 
Internal Combustion Engine,’ by Captain W. P. Durtnall. 
7.30 p.m, 

LypusreiaL Lezacuz aND Couneci.—Caxton Hall, West- 
minster, 8.W.1. ‘ Peyment by Results,” by Mr. E, J. B. Benn. 
7.30 p.m, 


; THURSDAY, FEBRUARY. l0rn, 

Insvitumiox oF Exnecrresan Exeginerxs.—lnstitution of 
Civil Engineers, Great George:street, 8.W. 1. Discussion, 
“* Electric Appliances for Domestic Purposes,’ to be intreduced 
by Dr. E, Griffiths, . 6 p.m. 


FRIDAY, FEBRUARY lira. 

Junior Lystrrurion oy Evxomesers.—Caxton Hall, West- 
minster, 8.W. 1... “‘ Notes on Some Limit Gauges,”’ by Mr, F. As 
Simpson. Lantern, 8 p.m, 

“Oup Cenrratsans.”—Hotel Cecil, London, Eighteenth 
annual dinner. 7 pun. 

Exectrro-Harmosre Sociery.—Great Hall, 
Hotel. Concert. Ladies’ night. 8 p.m. 

Roya Insrrrurron or Grear Brrr a1n.—Albemarie-street 


Piocaailly, Wek Di a At Weights,” 
by De. ¥. W. Aston. 


SATURDAY, FEBRUARY, 121s. 


INSTITUTION OF MUNICIPAL AND CouNTY ENGINEERS.—South- 
Eastern District meeting to be held at lham.: Meet 
at the Munici Buildings, Reigate. Discussion on mom 
“ Bituminous Road Surfacing Plant,” by Mr. W. P. Robinson, 
and ‘Municipal Works at igate;” by Mr. F. C. Clayton. 
f2 noon: Visit the Reigate Tile Company's Works. 1 p.m.: 
Luncheon, by kind permission of the Mayor, in the Council 
Chamber at the Municipal. Buildings, Reigate. 2.30 p.m.: 

t asphaltic road surface work. 3 p.m.; Visit Surrey 
County Council tar-macadam mixing plant at Redhill. 3.45 p.m.: 
Visit Fullers-earth quarry at Redhill. 5 p.m.: Return to Reigate, 
or Redhill for tea. 


Cannon-strect 








se, ‘tI 
9 p.m. 


FRIDAY, FEBRUARY 18tn. 
Juniozn Lystituvion OF Enoineers,—39, Victoria-street, 
5.W. 1. Social evening, 7 p.m. 
THURSDAY, MARCH 3np. 
Lystizurion., oy Exectrican. Encivgers.—Hotel Cecil. 


Annval dinner. 7 for 7.30 p.m. 
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Some Reflections on the Jutland 
Dispatches. 
No. Ifl.* 


GuNs AND ARMOUR, 


Tux artillery lessons to be learnt are rather shrouded 
in seerecy, particularly those relating to fire control, 
but some very pregnant facts were undoubtedly 
brought to light. The most drastic teaching received 
was that relating to the proper balance that should be 
provided between the percentages of a capital ship’s 
displacement allocated respectively to attack and 
defence. Admiral Jellicoe stated bluntly that the 
loss of our battle-cruisers was due to their indifferent 
armour protection, particularly as regards turret 
armour and deck protection. Jutland proved only 
too clearly that ships with inadequate defensive 
‘jualities are no match for those which possess them 
to a considerably greater degree, even if the former are 
superior in gun power. Here again care is necessary 
lest false doctrine ensue. Had we established hitting 
with complete salvoes as soon as the Germans did or 
sooner, should we have lost the Queen Mary and 
indefatigable ? Might not the arrival of three or four 
13.5in. shells simultaneously have disturbed the 
German battle-cruisers ? Captain Von Hise, of the 
Derfflinger, records a fair hit on her conning tower 
from a heavy shell without its inflicting particular 
damage. The pros and cons will form a basis for 
discussion for long enough. “The best defence is a 
powerful offensive,” while true of strategy, is a fallacy 
as applied to material, wrote Admiral Jellicoe. One 
wonders what would have happened to the deck- 
proteeted cruisers of Sir William White's time had 
they ever got into action. The extent of the differ- 
ence between the percentage of the displacements 
devoted to armour and protection in shipe of the same 
date is shown by the fact that Queen Mary and 
Seydlitz disposed respectively of 23 and 30.9 per cent., 
while the figures for Orion and Kaiser were 32 and 
35 per cent., while in the Hood the percentage is only 
33.5, Even these percentages are but half the story. 
‘The Indefatigable was first hit by three shells which 
penetrated the upper deck by the after turret and 
burst against the armour surrounding the after turret 
mounting, which was only 8in. thick. Whether 
penetration occurred or not is hard to say; the 
resultant explosiont was stated to be “small,” so 
that it does not appear that in this case the magazine 
blew up from the same cause that occurred in Queen 
Mary. A second salvo forward bursting near “ A” 
turret completed the destruction. These cruisers 
were very short of protection ; light armour is no use 
whatever against an llin. salvo, but while heavier 
armour may divert one round at a time, the simul- 
taneous effect of two or three appears almost irre- 
sistible. Our salvoes were far more open than the 
Germans, so that no corresponding effect was secured. 

As regards the criticism directed at the armouring 
of the British battle-cruisers, it must be quite clearly 
understood that no reflection on the resisting qualities 
of the plate are implied. There is not merely reason 
to believe, but there exist proofs to demonstrate, that 
in this respect British plates are not merely superior, 
but very considerably superior, to any others. Yet 
there are people who will not differentiate between the 
plate itself and the position of the plate, or take plate 
thickness into account, nor do they understand that 
to bring out the resisting qualities of the plate it 
requires adequate backing. Thus in the case of one 
battle-cruiser, a belt plate was pushed bodily inboard 
though not perforated, or rather hardly even dented. 
In the Lion, on the other hand, owing to the sharp 
angle of descent of one shell that penetrated the deck 
aft of “‘ X ” turret, the belt armour on the disengaged 
side was hit on the relatively soft back of the plate 
and the plate itself pushed outboard. Modern armour 
was never fitted to withstand attacks of that navure. 
In this case the plate was not perforated ; there was a 
considerable indentation on the back, and the hard 
face on the opposite side had cracked badly. The 
damage to “Q” turret of H.M.S. Lion might easily 
have resulted in the loss of the vessel, as in the case of 
Queen Mary. At 4 p.m. a heavy shell hit and blew 
off the roof of the turret, wrecking the gun-house 
entirely and causing a fire. Immediately after this 
Indefatigable was lost, and at 4.24 p.m. Queen Mary 
blew up and disappeared. About 4.35 a fire, which had 
been smouldering in the turret of Lion, ignited the 
charges still in the trunks, killing all the magazine 
and shell-room parties. The magazine doors, however, 
had been shut, thereby saving a disastrous explosion 
and inevitable loss of ship. The case of the Queen Mary 
is rather different. She was hit at 4.20 by a heavy 
shell, which put the right-hand gun—“ Q” turret— 
out of action. The left-hand gun continued firing. 
At 4.24 the turret appears to have been penetrated by 
a shell which burst and started a big fire jn the work- 
ing chamber below the gun-house. As the occupants 
were escaping the ine blew up. It is quite 
clear here that the bursting shell hit the charges in 
the working chamber and that the flame from there 


* No. Il. appeared February 4th. 

_ + Report by Rear-Admiral W. C. Pakenham, in New Zealand. 
Captain A. E. M., Chatfield, states “ blown up, evidently a 
magazine explosion.” No survivor's report is ayuilable, Most 
Witnesses aver that the niagazine did explcde. 








penetrated down the trunk, probably setting other 
charges alight on its way, and that the magazine doors 
at the foot of the trunk, being open, the flame spread 
to still more charges. It does not appear that, in any 
of these three battle-cruisers, the fires started 
in the gun-house and penetrated via the working 
chamber to the trunk and magazine. The trunk 
hoist terminates in each case in the working chamber. 
Charges in the Royal Navy are made up in four one- 
quarter portions, two being lifted at the same time. 
In the working chamber they are transferred to the 
cage which conveys them to the rear of the gun, 
suitable flash plates being provided to obviate any 
passage of flame from the gun-house to the working 
chamber in the event of the charges there catching 
fire. These special fittings were not provided at the 
bottom of the trunk or to the magazine doors, and 
there was therefore practically free passage for flame 
from the working chamber to the magazine. There is @ 
vast amount of internal energy in these cartridge 
flames, and in a confined space quenching, of course, 
is out of the question. Captain Pelly, of H.MS. 
Tiger, two cables astern of Queen Mary, states that 
he saw “a salvo pitch abreast ‘Q’ turret; appa- 
rently, then, the deck was pierced by plunging shell 
which penetrated the armour round the working 
chamber, and which did not come through the upper 
—unprotected—portion of the side. 


Hits AND MIssEs. 


The case of the Invincible is different. Her Gun- 
nery Commander states definitely that a shell struck 
““Q” turret, and, bursting inside, blew the roof off. 
“Almost immediately there was a tremendous 
explosion amidships, indicating that ‘Q’ magazine 
had blown up. The ship broke in half and sank in ten 
or fifteen seconds.” In this case there is no doubt 
that an explosion in the gun-house spread to the 
magazine. Heavier turret protection externally, 
better anti-flash arrangements in working chamber 
and hoists and isolation of magazines from handling 
rooms without affecting rapidity of supply, together 
with increased horizontal protection to magazines 
against plunging fire, are the main lessons to be learnt 
from these four cases. Yet how extraordinary they 
were. The Lion’s was a single hit and so was the 
Invincible’s; the other two were salvoes. Yet 
apparently all our other big ships escaped very lightly. 
Without minimising the sad loss of life, the number of 
hits received was small compared to the number 
secured. Lutzow was very heavily punished, and 
the other four battle-cruisers received some two dozen 
heavy shell apiece. Against these, Lion was hit 
twelve times by heavy shell, “‘Q” turret wrecked ; 
Princess Royal nine times, “ X " turret out of action, 
“B” turret hit without internal damage; Tiger, 
“Q” and “X” turrets each hit at 3.55 p.m. by 
heavy shell, afterwards no more damage; New 
Zealand once; Inflexible and Indomitable not hit. 
Say, twenty-four hits all told. One heavy hit on 
Colossus was practically all that the Grand Fleet 
suffered as regards big ships. Barham received four 
heavy hits, Valiant was not hit at all, Malaya had 
eight hits, one of which hit “X” turret without 
seriously damaging it, and one bad one in the 6in. 
battery, and Warspite makes no return. The total 
number of heavy hits, including those on the three 
sunken battle-cruisers, would not appear to have 
exceeded more than fifty, or about 1} per cent. of hits. 
Yet we lort three battle-cruisers in as many salvoes. 
It is true that this savours of an approximation, 
because hits on Defence, Warrior, and Black Prince— 
all sunk—are not included ; but as far as it goes it is 
quite sufficient evidence that the British shooting was 
incomparably superior to the German, for their 
battle-cruisers alone must have received at least 3 per 
cent. of our total heavy expenditure—see above, 
Part I.—without counting the damage done to the 
battleships. 

If only sufficient trouble be taken to dig this infor- 
mation out of the Official Dispatches, they will be 
found to contain a mass of interesting data on many 
subjects. They are, however, very badly indexed, 
or rather are not indexed at all, unless the list of 
documents contained be considered adequate. They, 
therefore, involve a considerable amount of. patience 
being expended on the extraction of several answers 
to questions that will eventually be asked when more 
people have had time to assimilate such an unique 
collection of documents. The more the dispatches 
are studied in their present form, the more does the 
eventual necessity for the publication of an official 
narrative become clear. 


DESIGN AND MATERIAL. 


Of une tieet that fought at Jutland, although the 
general arrangement drawings had always been pre- 
pared by the Admiralty, the detail drawings of the 
hulls and the arrangement and detail designs of arma- 
ment and machinery were entirely prepared by the 
large contracting firms in this country. The Govern- 
ment yards at Portsmouth and Devonport supplied 
the hulls of about twelve capital ships, and Pembroke 
and Chatham those for about eight of the light cruisers. 
Woolwich had supplied a small, proportion of the 
lighter and mountings. With these exceptions 
practically the entire fleet was built by contract in 
the various private yards. All the armour plating, 
all the heavy gun mountings, and all the propelling 


‘mainly those about the other side ; 





machinery were of private firms’ design and manu- 
facture. The vast majority of the guns themselves, 
particularly the heavy guns, were constructed by 
Sir W. G. Armstrong, Whitworth and Co., Limited, 
and Vickers Limited. All material was supplied and 
manufactured to drastic and detailed Admiralty 
specifications which did more than merely specify 
what was acceptable or otherwise. To contracting 
firms the Admiralty specifications set a standard by 
which to measure quality of output in nature of 
material and workmanship. No tests, chemical or 
physical, sueh as those enforeed by the Admiralty, 
were approached in scope or degree of detail by those 
of private owners or even by those of the great regis- 
tration societies, nor did any trials of performance 
prior to acceptance exceed the naturally strict require- 
ments of a Government fighting service. The con- 
stantly increasing demands on the contractors made 
by the Admiralty Technical Departments, and par- 
ticularly those dealing with engineering and ordnance, 
were directed towards a never-ending improvement in 
quality of material and workmanship or to increased 
economy, efficiency, ease of handling, or rapidity of 
movement, with reliability in the background as the 
essential feature in every case. In the current 
number of Brassey’s “‘ Naval Annual ’’ Engineer Vice- 
Admiral Sir George Goodwin, the Engineer-in-Chief 
of the Royal Navy, pays a very handsome tribute to 
contracting firms for the assistance they have rendered 
to the Admiralty in experimental work and various 
developments that have exercised wide influence on 
naval engineering. But the assistance has, at least, 
been mutual, and steamship owners all over the world 
have benefited by Admiralty experiments and 
developments. If the turbine, for instance, and its 
gearing came to the Admiralty from an outside 
source, the other great step that has marked marine 
engineering in recent years—a reliable system of 
oil firing—was essentially the result of laborious 
Admiralty experiments. 

But while improvements in material and workman- 
ship could go forward without hesitation, the intro- 
duction of modifications in design was a vitally 
different matter. In the one case there was a certainty 
based on past experience to deal with ; ‘in the other, 
novelty could often only be introduced as the result 
of the evolution of opinion, which in many cases, even 
if it possessed a sound groundwork, had almost as 
many antagonists as advocates. Particularly did 
this difficulty in arriving at decisions manifest itself 
in matters of such extreme importance as the adoption 
of director firing gear, which, after careful trials some 
years before the war, was only just being fitted in 
1914. Careful differentiation requires ‘to be made in 
attempting to draw conclusions from the Battle of 
Jutland between material on the one side, the actual 
design on another, and those elements which were 
well known to be advantageous, but which, owing to 
exigencies of cost or time, date of approval, or other 
reasons, it had been found impossible to embody in 
current naval programmes. 

LESSONS OF THE CAMPAIGN. 

Now, as regards the design of our ships of war, it is 
quite impossible to take the twelve-hour action at 
Jutland as proving more than a limited, if important, 
number of lessons, as the principal information and 
data learnt were those from the naval campaign taken 
as a whole and not merely those of the battle itself. 
For instance, probably the first “lesson ”’ of the war 
to be appreciated by battleship and destroyer officers 
alike was the value and necessity of habitability, a 
quality which no action would bring to light, but 
which the steady patrolling of the North Sea in all 
weathers soon exhibited as being, literally, of vital 
importance. And here, it may be remarked, it is 
sometimes difficult to distinguish exactly what is,a 
‘lesson ;”’ in many cases it is only a corroboration 
of previous experience. For instance, in this par- 
ticular case, the value of habitability was one of the 
first lessons learnt by the Japanese. At the beginning 
of the war with Russia they stripped the ships of 
combustible comforts in wardrooms and cabins, &c., 
and found it necessary to replace them all by degrees, 
just as those British ships that discarded furniture and 
cabin fittings in 1914 were very soon compelled to 
restore everything. Additional heating in living spaces 
was soon found to be an urgent necessity, particularly 
in the destroyers. Again, a “lesson”’ from an action 
may often only be that chance has put its finger on 
the alternative that was knowingly r.sked in deciding, 
during the design, on the essential compromise between 
probabilities and possibilities on the one hand and 
allowable weight and complication on the other. Such a 
point arises in the case of the Marlborough, torpedoed 
forward and badly down by the bow after the battle. 
No adequate .provision for correcting heel or trim 
without unduly increasing the total draught existed. 
As events happened, useful as it might have been in 
her case, it was not essential, and to have provided 
such facilities would have been to have handicapped 
all the other capital ships with unnecessary weight 
and complication. For such an item as this, increasing 
the subdivision should mean increasing provision for 
correcting heel or trim. The “lessons” derived are 
what it can do 
or what it can stand, 

PROTECTION. 

The principal lesson in warship desigu learut during 

the war was, as was said in Article I1., the necessity 





140 


THE ENGINEER 


Fes. 11, 1921 








ef adequate protection against the gun and torpedo. 
The contrast between a lightly armoured battle- 
cruiser of 27,000 tons disappearing in a matter of 
seconds and the hammering withstood by the heavily 
armoured German ships was very remarkable. 
Admiral Jellicoe has reflected on the quality of the 
British armour-piercing shell and states that on many 
occasions they were seen to burst on the outside of the 
German armour. It is true that after the battle our 
heavy armour-piercing shell were substantially modi- 
fied as regards treatment, head strength, and design 
of fuse, but, on the other hand, Admiral Jellicoe 
wrote, we believe, before quite so much photographic 
information of the damage done was received—see 
Tue Eneiverr, February 20th, 1920. Turrets and 
belts were pierced in the German ships in @ manner 
that left no doubt as to the possibility of doing it with 
the then existing projectiles. Turrets were burnt out 
in the German battle-cruisers both during the Dogger 
Bank and Jutland Battles witheut the same explo- 
sions occurring a8 happened to our ships. One reason 
for this was probably that the main cartridges of the 
German guns are enclosed in heavy brass cartridge 
cases—a necessity imposed by the design of the 
Krupp breech block—but another explanation is that 
in part their salvation was due to sheer luck. No naval 
architect ever imagined that a simultaneous salvo 
could be kept out of a ship; single shots might and 
were. The whole object of armour is to discount the 
projectile—it may not keep it out, but it will force 
the artillerist to use a less deadly projectile than, he 
otherwise would. That is, instead of using common 
shell, he will be driven to armour-piercing projectiles 
with a very much smaller bursting charge. Appar- 
rently one Llin. shell pierced the Tin. gun-house of 
Invincible’ and resulted in her destruction; in the 
case of Queen Mary and Indefatigable two or more 
projectiles arrived simultaneously. Here we find in 
our designs items of detail at fault as well as matters 
of principle. The inadequate anti-flash and open 
magazine arrangements which failed to secure 
immunity from shell flames in the upper portions of 
the mountings were details relatively to the light 
armouring of these battle-eruisers. With heavier pro- 
tection the former weakness might not have been 
brought to light. 


Docks AND DesIGn. 


Admiral Jellicoe avers that our light armouring 
was due to our lack of dock accommodation capable 
of taking wider vessels, and that in consequence 
heavier weights could not be mounted higher on 
grounds of stability. This argument, of course, 
cannot apply to the Invincible and Indefatigable, 
which were l0ft. narrower than the Queen Mary. 
It is in comparison with foreign vessels, whether 
United States, Japanese, or Italian, as well as German, 
that our ships of equal date are seen to be so lacking 
in beam. Very few men in this country who have 
fixed on dock dimensions during the last forty years 
or so have failed to leave a monument to their lack of 
foresight ; but that this should have been allowed 
to handicap our naval construction programmes for 
so long is a distinctly unpalatable fact. The actual 
difference has generally been a matter of from 4ft. 
to 7ft. Not only does that enable more and heavier 
armour, from the stability point of view, to be placed 
higher up in the ship, but it enables a vastly more 
suitable arrangement of anti-torpedo compartments 
to be adopted below water. There are numerous 
docks in Great Britain which suffer from lack of 
width of entrance or depth of water over sill—for 
collective number, the docks on the Birkenhead side 
of the Mersey are probably the worst examples—but 
that year after year, when the new designs came to be 
discussed at the Admiralty, and particularly since 
the introduction of the Dreadnought, when further 
increases of size were immediately seen to be inevit- 
able, no stronger steps were taken to secure the needed 
accommodation is very surprising, more particularly 
as, according to Lord Jellicoe, the matter had been 
constantly discussed at the Admiralty. 

That the larger vessels were peculiarly sensitive to 
torpedo attack was well known before the war, and 
their under-water protection was discussed at the 
Tnstitution of Naval Architects in 1914 without 
bringing out any particular solution. Once the matter 
of increased beam is accepted, even if our latest 
battleship is limited to places where she can be 
docked, the problem of under-water protection 
becomes a relatively easy one. True, it does not 
affect the difficulty of mines, but, compared with the 
severe handicap previously imposed, it certainly 
discounts the torpedo. <A positively appalling amount 
of nonsense has recently found its way into the 
columns of a very leading newspaper on the subject 
of big ships, one objection to them being in the prob- 
able increase of size of torpedoes. We are even 
threatened with a torpedo carrying one ton of T.N.T. 
in its head! The present 2tin. torpedo carries about 
one-tenth of that amount and weighs one ton. The 
tube and mounting weigh another ton and a-half. 
A torpedo loading derrick, an air compressor, and a 
number of other items are needed to complete the 
outfit. For the weight of charge to be even doubled 
and the speed to remain the same, the weight of 
torpedo and gear will be very much more than doubled— 
a nice little addition to a small ship’s deck for each 
torpedo carried. The bursting charge of.a@ l6in. 
comunon shell is about equal to that of a 2lin. torpedo ; 





double this and we only arrive at the bursting charge 
of the existing 18in. gun. And we are still left, how- 
ever much the charge may be increased, with the 
main difficulty of utilising a torpedo—that of judging 
the enemy’s course and speed with sufficient accuracy 
to secure:a hit. Beam,;was the one crucial element 
required in securing adequate protection against 
torpedoes, The suggestion that..a squadron of 
torpedo-carrying aeroplanes may be more successful 
in hitting capital ships than floating ships have 
hitherto been ignores various practical points, not the 
least of which is retaliation by the intended. yictim, 
The aiming difficulty is at least as great; flying 
towards a ship offers a mark similar to that of a train 
seen advancing head-on; any increase in size of 
torpedo entails a disproportionate increase in size 
of plane. 








The Hydraulic Propulsion of Ships. 


No. I. 


THe first definite proposal of hydraulic or jet 
propulsion for ships appears to have been that made 
by John Allen in 1729. This inventor of a bygone 
age seems to have grasped the dynamical principle 
that a self-propelled vessel moves forward by virtue 
of the rearward projection of a stream of water by its 
propulsive equipment. His invention consisted of 
@ system whereby the required stream was produced 
by means of an engine of the Savery type. 

Several other similar schemes were subsequently 
advaneed, but not, until we come to 1866 do we. find 
evidence that any ene of them was actually tried. 
In that year the British Admiralty equipped H.M.S. 
Waterwitch, a vessel of 1161 tons, with a system of 
hydraulic propulsion patented by John Ruthven in 
1849, and tried her against her twin-screw sister ship 
H.M.S. Viper. Both vessels gave poor results, the 
Waterwitch in this respect being slightly worse than 
the Viper. According to Mr. Seaton*, the Waterwitch 
developed a speed on trial of 9.3 knots. At this 
speed her resistance was 4900Ib. The resistance 
horse-power was, therefore, 140. As her engines 
indicated 760 horse-power, the overall efficiency of her 
propulsive equipment worked out at 18.4 per cent. 
On the same basis the efficiency of the Viper was 23 
per cent., a figure which, even at the date of the trials, 
was recognised to be a very poor one for a screw- 
propelled vessel. 

In 1881, Sir John Thornycroft applied a develop- 
ment of Ruthven’s idea to a torpedo boat. of 14} tons 
displacement and 167 indicated horse-power. On 
trial the vessel developed a speed of only 12.6 knots, 
as. compared with 17.3 knots for a similar screw- 
driven beat. The efficiencies were estimated at 25.4 
per cent. and 50 per cent. respectively. 

Although these two actual trials were not encourag- 
ing, hydraulic propulsion remained an attraction to 
inventors. But with the exception of some lifeboats, 
fitted with the Thornycroft system, that were built 
round about 1888, nothing further was done on the 
practical side—at least in this country—until quite 
recently. 

During the war the application of the idea to the 
propulsion of aircraft was suggested. An example of 
such an application is to be found in Monsieur Mélot’s 
** Propulseur-Trompe,” illustrated and described in 
our issue of January 6th and February 20th, 1920. 
In addition, the idea was applied to the propulsion 
of trawlers to be used for submarine hunting. Two 
such vessels were, we understand, actually con- 
structed in 1918. Each was fitted with a pair of 
independently driven centrifugal pumps in the fish 
hold, which drew water from a tunnel outside the 
ship’s skin and with its mouth pointing forward. 
The water was discharged sternwards through a 
tunnel with its mouth pointing aft. To regulate the 
speed of the ship and to reverse its motion a bucket 
of the Pelton wheel type was lowered partially or 
completely behind the outlet orifice so as to turn 
forwards some or the whole of the discharge stream. 
In these two war-time applications of the principle 
the object sought was not so much improved effi- 
ciency as the attainment of silence by the suppression 
of the propeller. So far as we know, Monsieur Mélot’s 
apparatus has not been actually fitted to an aeroplane 
or airship. As regards the trawlers, the application 
was shown to be successful in the matter of noise 
reduction. The efficiency of propulsion was found to 
be a little less than it would have been with pro- 

llers. 

Within the past month or so we have been afforded 
opportunities of studying two post-war developments 
of hydraulic propulsion—namely, the Hotchkiss and 
the Gill—and of sailing in boats equipped with the 
systems off Deptford and Putney respectively. 
Before detailing the results of our observations, it will 
perhaps be useful if we set down some of the recognised 
advantages and disadvantages of hydraulic pro- 
pulsion in general. 

As regards the advantages, the first that calls for 
notice is the relative simplicity of the propulsive 

t. The plant consists y of a 
prime mover and some of pump, and as the 


* “ The Serew Propeller,” by A. E. Seaton. London: Chas. 
Griffin and Co., Limited, 1909, 








whole of it, with the exception of the suction and 
discharge’ passages or pipes, can be arranged insid« 
the boat, the installation, inspection and repair of 
the equipment are simplified. The suppression of the 
propeller, with its shaft, bearings and thrust block, 
undoubetdly permits the design and construction of 
the hull to be improved, but in the matter of upkee) 
it is doubtful on which side the advantage lies, fo, 
the presence of the pump has to be. set against t! 
absence of the propeller, In the second place, a 
commonly claimed advantage for hydraulie propu! 
sion is the reduction or absence of noise and vibrativ:, 
It is probable that in fairly large vessels the advantay: 
in this eonneetion does lie with hydraulic propulsiv:. 
but in neither of the small boats which we inspecte«! 
can it be said that the advantage is striking! 
apparent to. those on board. On the other hand, 
the propeller is the chief cause of the underwat«: 
noise produced by a vessel, and for certain war-tiny 
requirements this fact is a powerful argument in 
favour of adopting hydraulic propulsion, 

In the third place, there is advantage in the eas: 
with which the motion of a. hydraulically propelle« 
boat. may be reversed simply by deflecting the di. 
charge stream forward without reversing the prin 
mover. In general, it is also possible to arrang 
matters so that the stream may be deflected 1. 
port, or starboard through any angle up to 180 de, 
As a result, the vessel can be mancuvred rapicl) 
and powerfully, even with no way on her, and « 
rudder can be dispensed with. In the Hotchki- 
system, it may here be remarked, it is possible t« 
set the controls in such a way that half the dischary: 
stream goes forward and half aft. Asa result, the bou' 
can remain stationary, with the engine running unde: 
full load, ready instantly to start moving in eithe: 
direction. 

Fourthly, the fact has to be noted that the thru-t 
developed. by the discharge of the stream of wate: 
is independent of the depth at which the stream | 
discharged. On the other hand, the depth of imme: 
sion of a screw propeller greatly affects the thru-t 
From these considerations it follows that ** racing 
cannot oecur in a hydraulically propelled boat. |) 
addition, the depth of water in which she will wor! 
efficiently is limited solely by the draught of he: 
hull, and not by the draught required for the efficien' 
working of the propeller. From this fact it will |» 
seen that as a rival to the stern-wheeler or screw-in 
tunnel shallow-draught type of vessel the hydraulica!!\ 
propelled boat has distinct claims to attention 
Finally, there is the question of weeds or other floating, 
obstructions in the water. It is usually a simp! 
matter to arrange a grid or other protection over tli 
intake of the pump, but with a propeller it is scarce!) 
practicable to provide corresponding protection. | 
is, we think, indisputable that a hydraulically pro 
pelled boat can navigate waters so choked with weeds. 
&c., as to render navigation impossible to screw 
propelled boats, and difficult, if. not impossible, t» 
paddle boats and _ stern-wheelers. For the sanx 
reason, namely, the absence of underwater obstriv 
tion or projections, hydraulic propulsion is admirabl) 
adopted for use in “ auxiliary "’ sailing vessels. 

Among the disadvantages alleged against hydraul\ 
propulsion the chief is inefficiency. Various cau~' 
have contributed to the lack of efficiency shown by t! 
systems tried in the past. If we regard hydrauli 
propulsion as consisting simply of the use of 
internal propeller, it is obvious in the first place that 
loss will occur by virtue of the fact that the stream 
of water has to be brought to and discharged from th: 
propeller through pipes or passages or orifices of sou. 
description. The frictional losses in such passages 
have no counterpart in the external propeller, for in 
this case the water is drawn from and discharged into 
the immediately surrounding fluid. Again, in reaching 
and leaving the internal propeller, the water may in 
its flow be called upon to change its direction of mov 
ment to a considerable extent, with a consequent 
considerable loss of energy. The water passages, tov. 
may change in cross-sectional area, and as a result 
loss will arise by the conversion, of pressure int« 
velocity and velocity into pressure, In the nex! 
place it is to be noticed that the thrust developed 
an internal or external propeller is dependent upon 
the momentum of the discharge stream, that is t” 
say, on the product of its mass and its velocity. ©" 
the other hand, the energy remaining in the dischary: 
stream is proportional] to its mass and the square of || 
velocity. Clearly, then, a given thrust will be dev: 
loped with the least loss ot energy in the dischary: 
stream by making the mass of the stream as hig! 
and the velocity as low as possible, The externa! 
serew propeller is excellently fitted for communicatine 
velocity toa large mass of water, but in the case 0! 
the internal propeller the larger the mass of wate 
to be handled the greater will the orifices and the 
connecting pipes have to be. and the greater will bv 
the space occupied by the propulsive equipmen' 
within the bull. From the points of view of structurs! 
psc, ng and cargo-carrying capacity, the ideal '= 
exactly opposed to the eal from the point of view 
of propulsive efficiency. Finally, it is scareely possibl« 
to take water into a moving boat and discharge '' 
again without destroying or checking the rearwar! 
momentum it already possesses relatively to tl 
boat. Any check of this nature has to be made gow! 
again by the propeller before effective thrust can be 
developed. In the external screw propeller the relative 
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momentum of the water before it reaches the pro- 


peller is not lost, but goes to augment the momentum 
communicated to the stream by the screw. 

From these considerations it is clear that the ineffi- 
ciency of hydraulic propulsion is to be attributed 
largely to what may be called constructional causes, 
and is not essentially inherent. As guiding prin- 
ciples in the attainment of maximum efficiency, we 
clearly have the following :—The inlet and discharge 
pipes should be as short as possible and free from 


creates a vortex. inside the casing. The water is 
drawn into the casing in two streams through the 
two side holes. Inside the casing these two streams 
converge, and finally become one, which, passing 


eentrally between the two entering branches, is 
discharged sternwards. The peculiar seetion which, 
according to Mr. Hotchkiss, the discharge stream 


assumes will be noted. 





| in Fig. 2, towards the right, From the upper half of 
| the sectional view it will be seen that the casing con- 
| tains a fairly close-fitting internal drum, This drum, 
| in its lower half, extends a little below the bottom 

of the vessel, and is provided with two side holes 

and one peripheral hole. The outer casing com- 
| pletely embraces the inner drum in so far as the por- 


We did not find it possible | tion above the centre line of the impeller shaft is 
to examine the discharge stream in the muddy 


| eoncerned. Below this line the outer casing extends 


waters of the Thames, but have no reason to doubt | to the inner skin of the hull and there stops short, 
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FIG. 1—-HOTCHKISS HYDRAULIC PROPULSION EQUIPMENT ON A 2%-FOOT 


sudden changes of direetion and from abrupt changes 


consistent with a reasonable size of engine space and 
of orifice in the ship's hull, while the water should 


STEEL LAUNCH 


that the form indicated is substantially correct. If | except in the neighbourhood of the forward end. At 
of section. In addition, the discharge stream should | it is correct, then obviously it will enable the discharge | this point the casing is swept into a more or less oval 
have as great a mass and as low a velocity as possible | stream to pass between the entering streams without | sectioned passage way A, the mouth of which opens 
| touching them, while at the same time it fills up | just below the outer skin of the hull. Rearwardly, the 


nearly all 


the vacant space between them, on the | projecting passage way is stream-lined by an extension 


reach the impeller or pump with the least possible | assumption that the entering streams are circular or | B, filling the space between the after wall of the 


check to its relative momentum. 


With the preceding remarks in mind, the reader | 


| oval in section. 
The essential feature of the Hotchkiss system is 


passage way and the periphery of the internal drum. 
In the position shown in the elevation, the pert- 


should be able to appreciate the merits of the two | thus the creation of a vortex that travels along with | pheral opening in the internal drum is completely 


systems of hydraulic propulsion to be described. 
Tue Horcukiss System. 

The Hotchkiss hydraulic propulsion system was 
examined as fitted for experimental and demon- 
stration purposes to a weldless steel launch measuring 
24ft. in length overall and 6ft. 3in. in beam moulded 
and having a draught of lft. 5in. on a displacement of 
2 tons. The machinery propelling the vessel—see 
Fig. 1-—consists of an Ailsa Craig motor, developing 
8 brake horse-power at normal load, coupled through 
reduction bevel gearing to two Hotchkiss pumps. 
With the engine running at 900 revolutions per 
minute the pumps run at 270. Each pump has a pro- 
peller 18in. in diameter, and delivers a stream of 
water 24in. in cross-sectional area, The velocity of 
the stream is stated to be about 16.4ft. per second, 
so that the combined rearward discharge amounts to 
something like 9} tons per minute. Thus the pumps 
are capable of handling in’ 12} seconds a weight of 
water equal to the displacement of the vessel. 

The general principle of the Hotchkiss system is 
illustrated in the diagram of one of the pumps given 
in Fig. 2. The pump consists of a iour-bladed im- 
peller rotating within a cylindrical casing, in which 
are formed three openings, namely, one in the lower 
half of each vertical side, and one in the lower portion 
of the periphery. In the diagram the two strips of the 
casing separating these three holés are represented as 
having been cut out, so that the holes really form but 
one hole, It will be convenient, however, to regard 
them as. being in three. The casing is considerably 
wider than the impeller blades. so that between the 
edges of the blades and the vertical walls of the casing 
there is a passage on each side of considerable area. 

In the diagram the movement of the boat is sup- 
posed to be towards the left. The impeller is driven 
in the direction of the arrow shown against it, and 
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PIG. 2—DIAGRAM OF THE HOTCHEISS PUMP 


| the vessel. The water is drawn directly into the vortex 
| without the intermediation of pipes or conduits of any 
| description, and, therefore, frictional losses are prac- 
| tically avoided. The relative momentum of the in- 
| coming water, it is claimed, is not lost, but forms part 
| of the momentum of the discharge stream. 
An elevation and a section of an actual pump are 
given in Fig. 3. 1n this ease, as regards the elevation, 
the stern of the vessel is towards the left and not, as 





open to the water in which the vessel is floating, and 
forms the orifice through which the stream of water is 
discharged rearwardly from the impeller. The two 
inlet streams reach the impeller through the un- 
masked portions of the holes in the sides of the drum. 
The internal drum, it will be gathered, can be rotated 
about the impeller shaft, and held in any desired 
position. When it is set in the position shown in the 
elevation the orifice for the discharge stream is of 
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maximum area, and the Pp is set for “ full 
ahead.” Clockwise rotation of the drum reduces the 
effective area of the discharge port and also the 
effective areas of the inlet ports. As a consequence, 
the volume of water handled by the impeller is 
decreased and the speed of the vessel is lessened. In 
the extreme position the inlet ports and the outlet 
port are completely masked, the impeller merely 
churns the water inside the casing, and the engine is 
all but relieved of the load. It will be seen from this 
consideration that as an incidental feature the Hotch- 
kiss system has the advantage that no mechanical 
clutch is required between the engine and the pump. 
The pump is virtually a hydraulie clutch, and when 
it is set into the non-effective position the engine can 
be started under practically no load. 

From the position shown in the elevation let us 
suppose that the inner drum is rotated anti-clockwise. 
The effect is at first to decrease the outlet orifice 
and therefore to throttle the discharge stream. The 
continuation of the rotation, however, results in the 
passage way A being increasingly opened by the 
orifice in the periphery of the drum, while the un- 
masked portions of the side orifices remain sub- 
stantially constant in area. In this condition a 
portion of the discharge stream is sent rearwards 
and a portion forward through the way A. 
A point will obviously be reached in the rotation of 





and developing 7} brake horse-power. This speed is 
equal to 9.46ft. per second. The speed of discharge 
of the stream from the pumps is calculated by Mr. 
| Hotchkiss to be 16.4ft. per second. Calling these two 
| speeds v and V respectively, the slip is (V — w)/V, 
or 42.3 per cent. 
with the usual formula, 2v/(V + v), or 73 per cent. 
Mr. Hotchkiss takes the efficiency of the pumps at 
| 90 per cent., so that the propulsive efficiency comes 
out at 65.7 per cent. Taking the efficiency of the 
engine at 75 per cent., the overall efficiency is thus 
49.3 per cent. Such an efficiency would not be con- 





We would » however, that we do not take 
responsibility for the data on which the calculation is 
based. We have no reason to reject any of the figures, 
but we are open to conviction, particularly ar regards 
the velocity of discharge and the pump efficiency. 
Neither of these items, it should be stated, can readily 
be determined by experiment. 

The application of the Hotchkiss system to large 
vessels is not excluded from the inventor’s vision. 
In this connectoin he mentions the possibility of 
arranging the pumps to draw at will their supply of 
water from within the hull in the event of the vessel 
being holed. If the pumps are capable of handling 
in 12 secs, or so a weight of water equal to the dis- 

















5.6 knots with the engine running at 950 revolutions | 


The jet efficiency is, in accordance | 


sidered bad in a similar vessel propelled by screw. | '2°Te@sing skill and understanding. 


view against the opposing hypothesis, held largely on the 
Continent, that the stream consisted of electro-magnetic 
waves in some form or other. Hertz showed that the 
| rays could pass through thin sheets of matter such ax 
aluminium leaf, and Lenard took advantage of this tu 
coax them outside the bulb and display their effects i), 
the air outside. 

In the later years of the iast century came the great 
experiments of Wiechert, Thomson, and many other 
well-known observers who weighed the electron and 
measured its charge, and showed that there was only 
the one electron though it was to be found everywhere 
and n everybody. Since then, the measurements o/ 
these quantities have been repeated many times with 
They have reached! 
their present high-water mark perhaps in the experimen: 
of Millikan at Chicago, who gives us the value of the 
charge in electro- etic unit e = 1.591 x 10°**, the 
mass being 0.903 x 10-*? gramme or 1/1 830 of the mas 
of the hydrogen atom. 

So we arrive finally at an accurate comparison o/ 
these unique and fundamental units of nature with th: 
units which we ourselves have chosen for our convenience 
| and without, of course, any relation to the other. W: 
| infer from experiments such as those of Kaufmann an 
| Bucherer, that the energy of the moving electron may 
| be considered to exist wholly in the form of electro 
magnetic energy such as is necessarily present whe: 
an ical charge is in motion; and that its mass i 





in this way perfectly accounted for. But this conclusion 
sets a limit to the size of the electron and we must assum: 
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FIG. 3—DETAILS OF HOTCHKISS PUMP CASING AND IMPELLER 


the drum at which the momenta of the two portions 
are equal. 
and will neutralise each other. The vessel will 
consequently, in still water, remain 
although the engine is running under full load. Still 


| placement of the vessel it is obvious, he says, that 


The propulsive thrusts will then be equal | they could conquer the inflow of water through a 


very large hole. 


stationary, | 








farther rotation of the drum will result eventually in | 


the entire discharge stream being delivered forwardly 
through the passage way A. In this condition the 
propulsive equipment will develop “full speed 
astern.” 


In the steel launch inspected, as will be gathered | 


from Fig. 1, the engine drives two pumps situated 
at equal distances on opposite sides of the 

centre line. 
pendently. 


| laws ofelectrolysis, 
| atom clusters or ions across the electrolytic 
The two pumps are controlled inde- | accompanied by a simultaneous transfer of electricity, 
It is therefore possible to set one “full | in which each ion, of whatever nature, bore always the 


Electrons.* 


} By Sir WILLIAM BRAGG, K.B.E., F.R.S. 


The first suggestion of the atomic character of electric 
charge came, it is well known, from observation of the 
Since the movement of atoms or 
cell was 


ahead ”’ and the other “ full astern,’’ in which case | same charge or at least a simple multiple of it, there 


the vessel can be turned about a point within its 


own length and without way on her. In general the 


| oi 


course of the vessel can be completely controlled by 
manipulating the pumps alone. 


prefers to employ it in ordinary circumstances, the | 
manceuvring of the vesse: being effected by means | 
of the pumps only when the desired movement | 
cannot readily be obtained with the rudder. 

This system of hydraulic propulsion is the invention | 
of Mr. Donald V. Hotchkiss, A.M. Inst. N.A., and is 
being developed by the Hotchkiss Hydraulic Propeller 
Syndicate, 76-77, Cornhill, E.C. 3. It is still in the | 
experimental stages, but from what we have seen of | 
it and of the launch to which it has been fitted we 
can safely say it is quite a practicable method of | 
ship propulsion. On the question of its efficiency we 
can only quote certain figures given us by Mr. Hotch- | 
kiss. Since the date of our inspection the launch has | 
been put through a speed trial, and, we learn, developed 


Nevertheless, Mr. 
Hotchkiss provides a rudder of the usual type and | 


| was a clear indication that this division of electricity 
into parcels of constant magnitude implied the existence 
f some natural unit charge. No progress, however, 
was made or could be made so long as the charge could 
only be observed as an attacliment to an ion: it was not 
even clear that it could ever have a separate existence. 
In the long series of researches which finally led to the 
isolation of the electron and the determination of its 
properties, there were certain that marked definite 
stages. in the forward movement. Crookes examined 
the electric discharge in bulbs exhausted to a high degree 
by the new air pumps which he had succeeded in making 
and he observed the so-called cathode rays, streaming 
away from the negative electrode. He showed that they 
possessed the properties to be expected from a stream 
of particles projected across the bulb, and carrying 
negative electricity with them; for, on the one hand, 
they could heat up bodies on which they fell, and on the 
other, they ware doflected in crossing a magnetic field. 
Crookes spoke of a fourth state of matter and defended his 





*From the twelfth Kelvin Lecture delivered before the 
Institution of Electrical Engineers, Thursday. January 13th. 


that its radius, if its form is spherical, is not more than 
10~* cm. or about a hundred-thousandth of the radius 
of any atom. 

Why, we may well ask, have these measurements of 

and mass never been made before? The answer 
is that we have never, until recently, been able to make 
them move fast enough in spaces sufficiently empty of 
air or other gases. It is only when an electron has a suffi- 
cient speed that it can escape absorption in the atoms 
which it must be continually meeting. Unless an electron 
has a speed exceeding about a three-hundreth of the 
velocity of light, that is to say, such a speed as it acquires 
in falling through a potential of a few volts, it sticks to 
the next atom it runs up against: even with 10 times 
that coed it can only move a fraction of a millimetre 
thro air at ordinary pressure before it loses its velocity 
and, therefore, its power of going through the atoms. 

Electrons flying still faster than in the discharge tube 
are found to constitute a part of the radiation from 
radi . Some of the £-rays have velocities 
nearly equal to that of light, and can pass through millions 
of atoms before their energy is spent. In open air a 6-ray 
may have a course of metres in length, though it is generally 
broken, by encounters with traversed atoms, into a path 
full of corners and irregularities. 

It is speed which gives separate existence to the moving 
electron: and speed which also betrays its presenc: 
to us. For, on its way, the electron here and there chips 
away another electron from an atom which it is crossing 
and leaves behind it a separation of electricities whic!) 
may subsequently influence chemical action as in the 
ease of the phosphorescent screen or photographic plate, 
rovide a current for the ionisation chamber. 
ese electrons which are so made manifest by speed 
form but a minute fraction of their whole number. They 
are to be found in every body, and in every atom of 
every body. They form one of the elements of construc 
tion of every atom; and it is one of the most immediate 
aims of present research to find in what way they are built 
into atomic structure. In every atom there are electrons 
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of which one can be removed at the cost of a certain 
amount of energy, of the order of 10—“ ergs; part or 
perhaps all of which may be recoverable, so that the 
store of energy in the atom remains what it was. The 
potential through which an electron must fall so that it 
acquires its energy, and is able to effect this removal 
when it strikes the atom, is known as the ionisation 
potential. Whether a second electron can be removed 
at anything like the same cost is difficult to say. There 
are other electrons with the atom which are intrinsically 
far more difficult to remove. On the other hand some 
atoms, for example those of the metals, have each one or 
more électrons which are little more than hangers on, 
and are indeed removed with very little trouble. A block 
of pure metal is full of such loosely bound electrons, so 
that if an electric potential difference is maintained 
across the block an electron flow of electric current is 
produced, The metal “ conducts.” 

At sufficiently high temperature all bodies become 
conductors ; we must imagine that the violent thermal 
agitation shakes electrons free from their ties to the 
atoms even when at a low temperature the bonds ordin- 
arily remain unbroken. At high temperature, too, the 

electrons acquire high velocities as they move to and fro 
with their proper share of heat energy. At the surface 
of the hot body the electrons may break away; and 
henee the ‘‘ thermionic emission ”’ investigated by O. W 
Richardson. So copious is this supply of electrons at the 
surface of a hot body that if the latter is made negative 
in potential relative to its surroundings there is a current 
discharge which may sometimes be measurable in ampéres. 
Of course, such a current can only pass one way, negatively 
‘rom the hot body, or positively towards it. So we get 
the basic principle of the “valve”: and 30 Coolidge 
provides the electrons for projection against the target 
in the X-ray bulb which he has designed. At this point 
we find already the adaptation of our new knowledge 
of electrons to apparatus of extraordinarily great use to 
mankind. 

If we plunge a little deeper into our subject we come 
to certain most fascinating regions of it, where exploration 
is still in full progress. In one of these we find the most 
remarkable connection between moving electrons and 
electro-magnetic waves. The one, it seems, can always 
call up the other: and the action obeys certain precise 
numerical laws. 

The production of X-rays is no aggregate of individual 
efforts by separate electrons: each electron produces its 
own train of X-rays when it strikes the target There is 
no sign of any combined action, as indeed is evident from 
the fact that the intensity of the cathode-ray stream is 
without influence on the frequencies of the X-rays 
produced. 

Where the energy of an electron is handed over in whole 
or in part, the frequency of the X-ray waves that take over 
the energy is determined by the quantity of energy handed 
over. This explains why there is a limit to the frequency 
of the X-rays. it is because there are some electrons, 
though only a fraction of the whole number, which give 
up all their to the formation of X-rays at the 
moment of striking, before they have lost energy in 
collisions. The rest of the rays, all those which have lesser 
frequencies, will come from electrons that have lost speed 
in this way, or possibly have transferred only of 
their energy. The atom of the target is playi part 
of @ transformer, and does not determine the frequency, 
so far as these effects are concerned. 

All this is wonderful enough; but the marvel is greatly 
inereased by the discovery that the effect is reciprocal. 
Just as the swiftly moving electrons excite X-rays, so 

when they strike any substance lose their energy, 

Tt pew appears as the energy of moving electrons. 
And, again, we find the same variation in the result and 
the same limit to that variation. Among the electrons 
so 8@¢ in motion we find, examining them as soon as possible 
after their motion has begun, every variety of energy- 
content up to a certain critical value which is equal to 
the frequency of the X-rays multiplied by Plauck’s con- 
stant h. It is to be observed that we cannot measure all 
the electron velocities as soon as they exist because some 
of the motions begin in the body of the substance, into 
which the X-rays have penetrated, and have lost speed 
on the way out. Again, therefore, there is nothing against 
the hypothesis that the energy of every electron set 
going by waves of given frequency is originally the same, 
and is determined by the standard condition already 
given. 

Not only in the case of X-rays are these effects observed, 
but also in the case of light. The only difference is that the 
frequencies of light vibrations are some 10,000 times less 
than those of X-rays, and the electron energies are corres- 
pondingly smaller. When the light waves produce the elec- 
trons we have what is known as the photo-electric effect. 
The production of light by electrons has been much studied 
recently in experiments to find “ tentials,” 
that is to say, the magnitudes of potentials which must 





act on electrons so as to give them enough energy to 
e — certain radiation from atoms on which 
fall. 


"Penotiy how this strange transfer of energy from one 
form to another takes place, we do not know : the question 
is full of puzzles. The magnitudes involved are hard to 
realise; it helps if we alter their scale of presentment. 
Suppose that the target of the X-rays bulb were magnified 
in size until it was great as the moon's disc, that is to say, 
about a 100 million times. The atoms would then be 
spheres a centimetre or so in diameter. But the electrons 
would still be invisible to the naked eye. The distance from 
earth to moon would correspond roughly to the distance 
that ordinarily separates the bulb from an observer or 
his apparatus. We now shoot electrons at the moon with 
a certain velocity ; let us say that in every second each 
square yard or square foot or square inch, it does not 
matter which, receives an electron. A radiation now starts 
away from the moon which immediately ‘manifests itself 

-there is no other mean manifestation whatever—by 
causing electrons to spring out of bodies on which it falls. 
They leap out from the earth, here one and there one ; 
from each square mile of sea or land, one a second or there- 
abouts. They may have various speeds ; but none exceed, 
though some will just reach, the velocity of the original 
electrons that were fired at the moon. That, reduced 


again to normal size, is the process that goes on in and 
about the X-ray bulb: 


which is part of a universal 








ee 








natural process going on wherever radiation, electron or 
wave, falls on matter, and which is clearly one of the 
most important and most fundamental operations in the 
material world. 

Keeping these results in mind we can now appreciate 
a very remarkable development of electron theory which 
has been made in the last few years. Spectrum analysis 
has long been occupied with the extraordinary com- 
plications of the radiation emitted by the various atoms. 
As a result it appears that the frequencies of the lines 
in a spectrum often display curious and exact numerical 
relations, in the form generally involving differences 
of frequencies of similar lines or groups of lines. For 
instance, the famous Balmer equation: Frequency 


=vy= N (5- 14) where N = 3.290 x 10'* gives the 
frequencies of series of lines in the hydrogen spectrum. 


When 7, is put equal to 2, and n, to 3, 4, 5 in succession, 
the series of values for v represent the frequencies of the 


lines in the visible spectrum. If n, = 3 and n, = 4, 5, 6, 
. +» in suecession, we have the frequencies of lines in the 
infra-red (Paschen) and if n, 1, n, = 2,3, 4,..., we have 


the frequencies recently shown by Lyman to exist in the 
ultra-violet. 
Now there is nothing in our older coneeption of the 


origin of radiation within the atom to give us a clue as to 
why differences of frequencies should come into these 
empirical though most useful formula. Let us, therefore, 


abandon our preconceptions as to the origin of those lines 
which we find in the light spectrum and suppose that here 
also they arise in the same fashion as we actually know 
that they arise in the cases we have considered above. 
Suppose that the energy of an emission of radiation is 
derived from the energy of an electron. It may be the only 
way in which radiation ever does arise, but it is not neces- 
sary to suppose so much at present. It is enough that we 
carry into the atom the whole process which in X-rays 
and the photo-electric effect we have observed to take 
place in part outside. Suppose that within the atom there 
are certain positions or conditions in which electrons may 
be, each postulating a certain energy content for the elec- 
tron: and suppose that sometimes an electron slips 
from one position to another of lower energy, and that 
the difference in energies is transformed into wave radiation 
according to the same law as before, i.c., energy transferred 

h x frequency. Let the energy in these states be 


Nh,; Nh/2*; Nh/3*; &c., and so on. Then Balmer’s 
is accounted for and the other series at the same time, 
and the peculiar form of these equations. 

What may these states be ’ Why not, as Bohr suggests, 
so many different orbits in which electrons can move 
round the central positive nucleus in the atom, the nucleus 


whose sure existence Rutherford has established? At 
one time if we had presumed the existence of these orbits 
we should have been inclined to connect them with the 
direct emission of radiation, and the frequency of that 
radiation would be the number of revolutions in a second. 
But now, we assume these orbits to persist without radia- 
tion, and that radiation arises where the electrons steps 
from one orbit to another: moreover, the frequency of 
the issuing radiation is determined by the simple rule, 
abe is equal to change of electron energy divided, 


ave is a very remarkable fact that _ number N is equal 
to 22*me*/h® within small errors of experiment. Spectrum 
measurements show that N is eq to 3.20033 x 10°* 
and 22*me*/h® is equal, taking the most recent determina- 
tion of m, ¢ and h, to 3.289 <x 10'*. An electron revolving 
about the central positive nucleus of a hydrogen atom 


picture of the whole atomic structure. The atom so con- 
ceived cannot fill the part required of it in the building 
of molecules and crystals. 

en we come to examine these structures we find 
atoms attaching themselves to each other through the 
action of forces which cannot always be considered as 
acting from centre to centre. For instance, the arrange- 
ment of the carbon atoms in a diamond, as recently 
determined by X-ray methods, is such that every atom 
is situated at the centre of gravity of four others, which 
are arranged round it in tetrahedral fashion. The 
representation of an atom by a smooth and nothing 
more would be in agreement with the idea that the pro- 
perties of the atom in any one radial direction are exactly 
the same as in any other radial direction, and that any 
forces between two atoms are between centre and centre. 
For instance, it has been suggested by Born and Laudé 
that the force between two atoms may be of the form 
a/r* — b/r*. This gives an attraction at t distances 
and a repulsion at small distances, so for the atoms 
close up together but stay at a certain distance apart as 
if they possessed surfaces which pressed together. 
But if that were the case, the carbon atoms would pack 
themselves together more closely than they do. We 
must conclude that there are definite sub-centres of foree 
on the outskirts of the atom: and that in the carbon 
atoms of which the diamond is composed there are four 
such sub-centres arranged symmetrically, that is to say, 
in tetrahedron fashion round the core. 

Must not these sub-centres be electrons ? And if so, 
must we not take them to be in small orbits 
about a local centre? Or, perhaps arson has sug- 
gested, the electron is ring airs oot cloctrial ty revolving 
round the axis of the ring. In this way we should have 
electro-magnetic forees to fink the atoms together. 

It is very interesting to observe that in any case the 
carbon atoms in the diamond are not all oriented in 
exactly the same way. Taking a cleavage or tetrahedral 
plane as that of reference, half the atoms will be pointing 
towards the plane and their neighbours will be pointing 
away. This ought to make a difference to the X-ray 
spectra: and it has been looked for at various times, 
but without success. Lately, however, the improvement 
in the X-ray spectometer has been considerable, and I 
now have no difficulty in finding the expected effect. 
It is clear, I think, that the carbon atom in the diamond 
is to be represented as to its properties by a tetrahedron : 
and that the atom has different properties in different 
directions, or, as the chemist would say, has “directed 
valencies. There can be little doubt that this is so in all 
atoms. The suggestion is that some of the electrons 
are tied down to certain regions on the surface, and that 
not all, if indeed any of them, are at all times revolving 
round the central core. 

When atom joins up to atom it is these sub-centres 
that are at work; and since atom to atom and again 
atom to atom make in the end the Bp ed and since 
the crystalline structure is the basi oe 


rerio ie in cony Ww great is ute study 
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If this fixed electrons seems clash 
with the orbital motions of Bohr and Sommerfad. we mor 
remember that the clash is between both 


of which are, we know, idenetest. ‘may expect that 
Te thc nisat Uodinlin “AGM © lectalll We te’ col ore 
what advance has been made in the study of electrons 
some of these contradictions will have di 

Whether this is so or not, I am sure of this, that in the 





—having a positive charge—and | ng the 

of energy N or 2r*me*/h®? moves with a velocity Que? /h 
and has an angular momentum equal to h/2*, The electron 
if it moves in the next ring does so with an angular momen- 
tum 2h/2* and so on. We can, therefore, following Bohr, 
define the necessary separate states as those of motion 
in circular orbits in which the angular momentum is an 
integral multiple of h/2*. The simplicity of these expres- 
sions is very attractive. But the matter is far from ending 
here. During the last few years Bohr and Sommerfeld 
have made an inquiry into the possibilities of this theory 
which have led to very remarkable results. These are due 
to a slight modification in the original conception. The 
different circular orbits which Bohr first pictured have 
become groups of orbits fixed by laws which are somewhat 
arbitrary, but not without foundation. A group contains 
a limited number of orbits in which the electrons may 
move, and each group corrésponds to one of the original 
circular orbits. Some of the orbits in each group are 
elliptical. It appears that the energy of the electron would 
be the same in all the orbits of any one group were it 
not that when an electron moves in an ellipse its velocity 
is not always the same. Now a fast-moving electron 
shows @ variation in mass when its speed alters, and this 
does affect slightly the energy of the orbit. Consequently 
the electron that steps from an orbit belonging to one group 
to an orbit belonging to another group may with an 
amount of energy which is not always e y the same. 
The frequency of the consequent radiation may, therefore, 
have two or more values differing slightly from each 
other: the single spectrum line is doubled or trebled. 
This is what Sommerfeld calls the “fine structure’ of 
the lines. 

We see that in this fundamental inquiry into the nature 
and properties of radiation, the electron ipnve avery direct 
and important part. Our eyes are designed to detect 
waves, not electrons, and so our first attention is directed 
to radiation in wave form. But we now find that radiation 
energy may alternatively be carried by electrons, and.that 
many things become clearer when we appreciate this 
fact. We can only make further progress in our under- 
standing of radiation, and indeed of our understanding 
of the electron, by getting to know more about the 
reciprocal conversion of one form of energy into the other, 
since evidently it is one of the most frequent and most 
fundamental operations in nature. 

So far our conception of the structure of an atom 
would consist of a positive nucleus, and electrons 
attached thereto in the same way: with the further idea 
that the ene attached to these electrons can only 
have certain definite values. Bohr assumes that they have 
these values because they can move round the core in cer- 





tain orbits only ; and Sommerfeld enlarges this idea as 
already explained. But, of course, this can only be a partial 





ttempt to realise the of nature's unit, the 
electron, we are working in the true direction toward 
an understanding of the great problems of radiation, 


and of material structure. 





——— — 
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A New Gas Turbine. 


Tests have now been resumed at the works of Th 
and Co. with the gas turbine invented by H. Holzwarth, 
and described in our issues of December 8th and January 
5th, 1912. The turbine, one builtin 1914, is of the vertical 
type, but it has already been ascertained that certain 
improvements will result with a horizontal type, among 
them the better accessibility of the engine parts. 

The tests have been directed to the obtaining of a more 
economical pressure of the exploding gas, and it is reported 
that they have been largely successful, in so far as an 
effective pressure of 170 lb. to 2001b. per square inch is 
now obtained, as against 70 lb. to 851b. per square inch 
formerly. A further important improvement has been 
effected by shortening the time of expansion, which is now 
ap = ond. egainet one-third of a second im the 


engines 
Groat pains have boon exercised on the of the 


material, 
adopted, as 
forces than those of steam turbines. The blades are xed 
in the drum in much the same way as in steam turbine 
practice, but it has been found that the shroud usually 
placed round steam turbine blades tends to loose 
If teed to gas turbine biedes, on account of the ificalty 
of securely fastening it to the blades, constituting @ con- 
tinual a A when the machine is running. The top, base, 
and body of the blade are therefore now made of one solid 
—_ of metal, like de Laval turbine blades, and give satis- 
tory results. 

As regards the material of which the blades were to be 
made, exhaustive e iments were carried on with all 
sorts of steel and st od alegil of every degree of toughness, 
and soft electro-iron was ultimately fixed _— as being 
the most suitable material. Changes of grain were 
observed on blades made of any other hard or soft steel 
after short use, and there was also a decided tendency to 
split and peel, but blades made of electro-iron stood well 
up to extensive tests and compared favourably with those 
of steam turbines of an equal length of service. It is 
therefore expected that gas turbine blades will last as long 
as do those of steam turbines, always, of course, providing 
that the gas used does not contain an excessive admixture 
of water or steam, which causes early corrosion. 
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WEST BANK DOCK ELECTRIC GENERATING STATION AT WIDNES 


( For description see page 11S) 
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FIG. 3—CIRCULATING WATER PUMP ROOM 
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As to the nozzles tried, the Laval pattern, with parallel 
sides, has proved most suitable, the cross section being 
properly adapted to the special demands of the gas turbine, 
In the case of nozzles with parallel sides it has been found 
that while a larger cross section area is admissible, the jet 
It has further been 
found that the decrease of the heat drop during expansion 
influences the nozzle efficiency and that of the blades to 
but a slight extent, just as was surmised by previous 
On selecting gas mixtures with 


will deviate to a much larger degree. 


theoretical calculation. 
varied heat contents the top limit of the heat drop and with 
it the important relation between gas jet and circum- 
ferential speed may be varied without decreasing the 
thermal efficiency of the plant to any great extent. 
Allowance had to be made for the higher explosion 


therefore worked from a ground frame which is controlled 


from the signal-box. This frame slots the advanced 
starting signal so that it cannot be lowered unless the 
single-line points are set for the down direction. The 
signal-box is at the east end of the down platform and the 
station buildings at the east end of the up platform. The 
booking office leads off the booking hall and the tablet 
instruments are in a small room off the booking office. 

The composition of the two trains is given in the accom- 
panying diagram, which shows also the gradients and the 
curvature. Down trains approach the scene of the acci- 
dent on a line that is practically straight ; up trains are 
on a curve of about 50 chains radius, which passes through 
a cutting. 
shows that the respective drivers could have only a short 
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| went on to Newtown on four occasions only. In the weekly 
| instructions to the staff, dated May 30th, 1919, and in all 
| subsequent issues, it was laid down that station-masters 
were to be on duty at the passage of express trains and 
personally to supervise their working. Since September 
3rd last, on the personal instructions of the general 
manager, the words “ Safety First "have been at the head 
| of the weekly instructions. Cross-examined by Mr. J. H. 
| Thomas, witness said that the record of all the men was 
| very good. The company, in the light of the accident, had 
considered the question as to the position of the tablet 
instruments and had decided to remove them to the 
signal-box.t 

Cross-examined by Mr. George for the acting station- 
| master, Mr. Warwick said that at the majority of stations 
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DIAGRAM ILLUSTRATING THE WELSH KAILWAY COLLISION 


pressure in selecting a suitable nozzle valve. This valve 
plays & most important part in gas turbine design, its 
duty being to render the explosion chamber gas-tight up to 
ignition point, at the same time leaving a large ex on 
space, allowing the gases to pass through the nozzle with- 
out throttling. A perfect combustion is obtained if the 
spark comes into contact with the mixture, when the latter 
is in the proper state of compression. Tests have proved 
that the nozzle valve must respond to the first pressure 
wave of the explosion. The pressure which is brought to 
bear upon the valve must not be so great as to prevent its 
being lifted by the first explosion wave, as otherwise the 
mixture of gas and air is not in the required state of com- 
motion, the resulting combustion being slow and imperfect. 
On account of the nozzle valve working under oil pressure 
it may be of light and simple design. 

Towards the end of 1919 exhaustive tests were carried 
out with an experimental turbine, in the presence of a 
number of German railway officials. The turbine was 
driven on coke oven gas, containing 3860 calories per cubic 
metre. A dynamo coupled direct to it was working upon 
a water resistance. All ten chambers were worked con- 
tinually throughout the tests and at all loads. Some of the 
chambers may, however, be switched off by means of the 
governors, thus obtaining a better efficiency at small 
loads. The figures for no-load resistance were obtained 
by throwing the load off suddenly. 

The tests were found to be so successful that the German 
State Railway ordered a 500 horse-power turbine of the 
horizontal type. Four tests were carried outin all. They 
extended over about one hour, and the table attached 
illustrates the results obtained ; 


| Test number. 


3. 


i. 
en a 
Quantity of gas at| 

O deg. C., 760 mm./ 
mercury. cubic} 
metres per hour . .| 
Quantity of heat 
admitted, kilos... 
calories per hour. .|1,150,000 |1,530,000 2,110,000 


300 400 550 660 


; 
2,415,000 


Useful horse-power. .| 70 25 724 | 984 
Heat consumption . -| 16,430 6,090 2,915 | 2,450 
Mh Miviency, per cent.) 3.9 10.4 21.8 | 26.0 


| 








The Welsh Railway Disaster. 


view of each other—one of the many unfortunate con- 
ditions that led to the accident. On the express the leading 
van, the second and third vehicles were destroyed or much 
broken up, the second coach was badly damaged, and the 
leading end of the fifth was slightly damaged. The remain- 
ing two were uninjured. On the local train the leading 
coach was badly damaged, the end of the second was 
badly damaged, the buffers of the third and fourth were | 
damaged, and the fifth and sixth vehicles were uninjured. 
All the passengers killed were in the third and fourth 
vehicles of the express. 

The coroner's inquest was opened on Wednesday, the | 
2nd, when Colonel Pringle, the Chief Inspecting Officer of 
Railways, acted as assessor to the coroner. At the open- 
ing of the proceedings Mr. W. K. Minshall, solicitor to the 
Cambrian Railways Company, said that the company 
admitted its liability for compensation. 

The first witness was Mr. Henry Warwick, the super- 


the instruments were in the booking offices. Answering 
the foreman of the jury, he remarked that if they were in 
the signal-box no one but the signalman would handle 
them. 

After the signalmen at Montgomery and Newtown had 
given evidence, William Morgan, traffic controller at Moat 
Lane, the next station west of Newtown, said he was 
travelling in the second vehicle from the end, a van of the 
local train. He could not say if the continuous brake was 
applied before the collision ; he would have felt it had it 
been put on. After the collision he came across the fireman 
of the express standing in a field, with two tablet pouches 
in his hand, each containing a tablet, one for Montgomery- 
Abermule and the other for Abermule-Newtown. The 
fireman said he did not know where he got them from : 
he was dazed. In answer to Mr. Thomas, witness said he 
saw the station-master at Abermule by the engine there 
and came to the conclusion that the express was late and 








SCENE OF THE ACCIDENT, LOOKING WEST 


intendent of the line, who explained the tablet system and 





its rules, and gave the names, records, and duties of the 
staff employed at Abermule. The Montgomery-Abermule 
tablets have square holes and the Abermule-Newtown 
| round holes. From 3 a.m. to 1 p.m. there are eight 
iad : : : | ods trains booked to through 
collision of the 26th ultimo on the single line between | Passenger and three go said 
Neiwiown and Abermulo, on the Cambrian eilwaje, One | Abermle. Betwem, 11 and. 12 noon nove are, booked, 
more passenger died on the Ist instant, making the number | The test intensity of Re dusing the day is 


| two. 
Of deceits Saetinee: pésnengese cand dhren seswsptn. | three trains between 4 and 5 p.m. From November Ist 


wiagnand Pope ake dood yittone and Sihenemee to January 17th,* sixty-four working days, the down train 


each other. Owing to the presence of a public road level | “, N ; : 

: o explanation was given as to wh 
crossing at the east end the signal-box has to be there, and up to January 25th, but it is obvious that it was because the | 
the single-line loop points at the west end are, consequently, | traffic hecame disorganised on January 18th by the slip in 
too far from the box to be worked therefrom, and they are | Talerddig cutting. 


THE accompanying engraving gives much information 
that will be useful for an understanding of some of the 
conditions connected with, and resulting from, the serious 





the record did not go | 


they were going on. Answering the foreman, Morgan said 
he saw the starting signal “ off.”’ 

Mr. J. George, the chief traffic inspector, testified as to 
also being in the local train. He did not see the tablet 
given to the driver at Abermule, but saw the acting station- 
master running along the up platform with a tablet pouch 
in his hand. He did not remember any application of the 
brake before the collision: he would have noticed it. 
Mr. George thought he was the first to alight from the 

+ Colonel Pringle observed that it was a common practice to 
provide them in the station buildings, and that, no doubt, the 
company would do nothing in the matter until it had the 


| observations of the Minsstry of Transport. There were various 


ways to ensure safety, and he was certain the company would 
do its best. 
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train. He ran forward to the engine to see what had 
happened and then rushed back to Abermule to telephone 
to Newtown for assistancet and to the headquarters at 
Oswestry for breakdown trains. Witness seized a bicycle 
at Abermule «nd rode to the accident, where he saw 
Morgan with the two tablets. He took possession of them. 
He locked up the Abermule-Newtown tablet so as to keep 
the blocked line safe, and after obtaining a witness to 
certify as to the Montgomery-Abermule tablet he inserted 
it in the instrument at Abermule in order to clear the line 
to get the breakdown train through. It was afterwards 
taken out by the linesman, who adjusted the instrument 
to suit. 

Mr. G. C, MeDonald, the chief engineer and locomotive 
superintendent, handed in plans and photographs. Owing 
to the curve the drivers could not have more than 300 yards’ 
view of each other. From the position of the wreckage he 
thought the brakes were on the express and that its speed 
had been reduced from 50 miles per hour to 30 miles per 
hour.§ The speed of the local train was, hé estima,> , 
30 miles per hour. 

After guard Chetwode, of the local train, had given some 
evidence, of little interest, as to what happened during 
the two minutes he was at Abermule and had testified to 
the brake not having been applied before the collision, 
Thomas William Jones, the signalman at Abermule, entered 
the box. He said porter Rogers had withdrawn tablets 
under his supervision when he, Jones, was engaged on other 
duties. Clerk Thomson had done the same thing. At 
11.50 he was im the instrument room in readiness for either 
of the trains. At 11.52 he authorised Montgomery to 
withdraw a Montgomery-Abermule tablet and got the 
train-entering-section signal at 11.55. He telephoned 
Moat Lane as to the express and was told that it had just 
left. He expected, thus, that the trains would cross at 
Abermule. He did not tell the station-master about the 
express. Jones then went to the level crossing at the east 
end of the station and closed the gates across the roadway 
and thence to the signal-box and lowered the down home 
He remained in the signal-box awaiting instruc- 

tions. After the down train had entered the station 
Thomson came round the rear of it and told him to “ pull 
off for the down train, as it was going on right-away ; 
Lewis had taken the tablet to the driver.” About this 
time Jones saw Lewis, the acting station-master, crossing 
the rails in front of the engine on to the down platform. 
He pulled “ off”’ the starting signal and took his slot off 
the advanced starting signal. Porter Rogers was in the 
booking office as he, Jones, passed through it from the 
instrument room. Although he knew the express was 
“on time,” he took the message from Thomson to send 
on the down train without making any inquiries. In 
answer to Mr. Thomas, witness said that attending to 
passengers’ luggage was part of his duties. He knew it 
was wrong for Rogers and Thomson to handle the tablets, 
but it had become the practice. He presumed the station- 
master had the right tablet and therefore lowered the 
signal. 

Francis William Thomson, the clerk, would only say 
that he had used the tablet instrument “on more than one 
eecasion,”’ but admitted that he first did so soon after he 
went to Abermule in October, 1919. He had taken the 
tablet from enginemen, but could not say how often. He 
did so when there was no one else there to do it. At 
11.50 he, Rogers, and signalman Jones were in the booking 
office; he did not know where the station-master was. 
Thomson heard Jones telephone Moat Lane about the 
express, and the latter went straight out afterwards. 
Thomson followed a minute later, leaving Rogers in the 
booking office. When the down train was approaching, 
seeing no one to take the tablet from the driver, he jumped 
off the up platform and stood in the “ six-foot’ and took 
the tablet from the fireman and went to the instrument 
room. Meeting Mr. Lewis in the booking hall, he handed 
him the tablet and said ‘‘ Change this, Frank, and I will 
go and get the tickets.’”” Thomson said nothing to the 
signalman then, but, after collecting a ticket from the 
only passenger and picking up some newspaper parcels, 
he jumped to the “ six-foot ” on his way back to the office 
and, seeing Lewis handing the tablet to the driver, shouted 
to the signalman, “ pull off for the down train ; Mr. Lewis 
has given the tablet to the driver.’’ Witness acknowledged 
to a slight impediment in his speech, and that, possibly, 
the station-master might have thought he said something 
else. In cross-examination by Mr. Minshall, for the railway 
company, Thomson said that on occasions the station- 
master had been on the down platform and had called 
across to him to take a tablet. He had taken tablets from, 
and handed them to, enginemen and had put them into 
the instruments, but had never withdrawn a tablet except 
under the instructions of the signalman or station-master. 

Ernest Percy Rogers, porter at Abermule, was the first 
witness when the inquest was resumed on the 3rd. He 
gave Newtown authority to withdraw a tablet for the 
express at 11.56 and the entry in the train register was in his 
writing. He did not tell the station-master what he had 
done. He then went to the ground frame to “set” the 
facing points at the west end of the loop to lie for the up 
direction, But he found that the lever was locked from 
the signal-box, and, seeing the station-master give the 
right-away signal to the driver and hearing the engine 
whistle, he thought the express had been held up and that 
the tablet had been cancelled, so he lowered the advanced 

starting signal. Mr. Parry, the regular station-master, 
who was on leave, had told him he was not to work the 
tablet instruments unless a signalman were present. 
There was no change in this order when Mr Lewis took 
charge. Mr. Parry never censured him for working the 
instruments ; he thought he was learning the business. 

Frank Lewis, the relief station-master, took charge of 
Abermule Station on January 15th. Rogers had worked 
the instruments, as he thought he was competent ; Thomson 
had done so only when witness or a signalman was present. 
He returned from dinner at 11.55 and found Jones, Rogers, 
and Thomson in the office, also the permanent way 
inspector. The latter wanted a wagon got away, and 
they went together into the yard, Lewis was longer than 


signal. 





t Doctors and nurses arrived from Newtown on the scene of 
the accident within twenty minutes of Mr. George's message 
from Abermule. 

§ The express was allowed seven minutes to run the four miles 
to Abermule. It left Newtown at 11.59 atid the collision oceurred 


he expected and the local train was in when he got back. 
As he ran into the booking hall he met Thomson, who 
appeared to have come from the booking office. Thomson 
handed him the tablet holder and he understood him to 
say, “ Take this tablet ; the down train is going on.”” He 
did not hesitate, as he thought the boy had changed the 
tablet on the instructions of the signalman. He regretted 
to say that he did not look at the lettering on the tablet. 
He asked Thomson where the express was, and was told 
‘** At Moat Lane,” and then he instructed Thomson to tell 
the signalman to lower the signals for the local to go on. 
He then handed the tablet to the fireman, 

The only other witness was John Parry, the regular 
station-master, who said that he was not aware that either 
Rogers or Thomson had worked the instruments without 
authority. Answering Colonel Pringle, witness said that 
Thomson was the sort of lad who would be willing to oblige 
station-masters and signalmen who were disinclined to 
move about and were lazy. In answer to Mr. Thomas, he 
admitted that unauthorised persons had made entries in 
the train register, and that he was acting contrary to the 
rules when using Thomson as a messenger to carry the 
tablet to drivers. As the boy was acting under his per- 
sonal supervision he did not think he was doing wrong. 
Thomson had an inclination to interfere with the instru- 
ment, and witness had reprimanded him for it. 

Mr. Warwick, recalled, said that the company was very 
strict in enforcing the rules about tablet workmg and all 
cases of irregularity were severely dealt with. There was 
only one case on record of a driver entering a section with- 
out a tablet; the station-master was dismissed and the 
driver reduced to the lowest grade. There had never been 
a case of a driver entering a section with the wrong tablet. 
Colonel Pringle added that he had never known of a case 
where a collision had been caused by the driver taking 
the wrong tablet. 

Eventually the jury returned a verdict to the effect that 
Lewis and Jones were guilty of great neglect, which called 
for the most severe censure: that there had been a lack 
of supervision in carrying out the working of the tablet 
system, and recommending that the tablets be worked 
from the signal-box, and that all level crossings be con- 
nected by telephone to stations on both sides. 








The Erosion of Bronze Propellers. 


At a meeting of the London Section of the Society of 
Chemical Industry on Monday, February 7th, Dr. O. 
Silberrad reviewed researches which he had made in 
conjunction with Messrs. Parsons during the twelve years 
from 1908 to 1920, and which had led to the adoption of 
the 8 type of bronze alloy for the manufacture of high- 
speed propellers. The investigation, he said, had resulted 
in the discovery of the erosion-resisting alloys that were 
now used throughout the world for the propellers of high- 
speed ships, and had proved incidentally that the deteriora- 
tion of propellers was due to mechanical erosion brought 
about by a combinaticn of frictional rub and the action 
of water broken by evacuated spaces in whieh no air was 
present. Quite recently the subject had again been 
brought into prominence through the investigations of 
a sub-committee of the Board of Inventions and Research. 
The conclusions arrived at by that Committee on the 
whole confirmed the author's observations that the 
deterioration was primarily due to mechanical causes. 
As regards chemical] action, that Committee observed 
that there was no evidence of such action, which was also 
in accord with his—Dr. Silberrad’s—investigations,. 

The first ship equipped with propellers cast in the new 
type cf alloy was the Mauretania. Those propellers were 
made because the first propellers put upon that vessel, 
which were of the old tvpe of bronze, were worn out in 
three months. The propellers of the new alloy were 
fitted in January, 1909, and at the end of six months 
their condition was reported to be as perfect as when they 
were first used. 

He had come to the following definite conciusions :— 
That (1) chemical action was a negligible factor in the 
erosion of bronze propellers ; (2) galvanie action did not 
appear to come into play at all; (3) the presence of dirt 


in the castings had only a slight detrimental effect; (4) 
the true cause of deterioration was mechanical and 
was therefore y termed erosion, the determining 
factors being (a) frictional rub of water, (b) the 

: lier blades of water broken with 


impinging en the prope 
evacuated spaces which subsequently collapsed on the 
lier bladés. Both of these conditions were most 
iable to arise in high-speed ships or propellers moving at 
a high velocity. 

In the discussion Mr. A. T. Quelch said he could confirm 
all the author had said-with regard to erosion in bronze 
propellers being caused i . That 
brought to his notice in the case of Leg wecgod the 
Swift, one of the first destfpyers designed 36 knots. 
Altogether, twenty-six propellers were made for that ship, 
and most of them were returned to the makers after the 
trials. He was interested in the very ' manner 
in which the area of the eroded part moved as the 
design was altered, a fact which conclusively proved that 
it was a mechanical cause. because if the action had been 
a chemical one the whole of the surface would have been 
affected and not one particular part. With regard to the 
question of dirt in the castings, the Admiralty at one 
time thought that by putting in geared turbines and 
reducing the speed of the propellers, all trouble with 
propellers would be done away with. There was, however, 
serious erosion in ths propellers of some of these destroyers, 
and it was found that the greater proportion of the so- 
called erosion was incladed dirt. As the propeller was 
cast with the driving face, downwards, all the metal, eon- 
taining a large proportion of zine, which entered the boss 
had to run downhil!, and there was a considerable dis- 








This recommendation was inspired by the fact that about 
half a mile west of the scene of the accident there is a public road 
level crossing and gate house. It. works a stop signal on each 
side of the crossing—the down signal is seen in the view, looking 
west, given on p. 145—and it is possible, had the gatekeeper been 
warned, the signals could have been thrown to danger and, in 
addition, a red flag exhibited against one of the trains. 





at 12.5. 








turbance of the whole of the metal by oxidation of the 
zine and the production of a large amount of oxide 
Consequently, there was not a very great chance for the 
dirt to yet away, and the greater proportion of the erosion 
in this particular case was due to dirt. Another cause of 
erosion m this instance was the design of the A bracket, 
which had the effect of throwing a jet of water on to the pro- 
eller, with the result that grooves were eroded in the blade 
lin. deep. He was not at all sure that the whole trouble 
with erosion had been completely got over, because it 
still existed to some extent, but the difficulties were ver) 
great owing to the arduous conditions under which 
propellers worked. 





Sir Alfred Yarrow on Industry. 


At @ recent dinner in Glasgow Sir Alfred Yarrow 
expressed a very pessimistic view of the immediat« 
future, but an optimistic view of the distant future, 
provided ever) one put their backs into their work. 

He stated that the wealth of a nation and its corre 
sponding well-being were dependent upon the relation 
between production and consumption, that is to say, 
if a nation produced 1000 commodities and only con 
sumed 700 commodities, the increase of wealth amounte«| 
to 300 commodities. A great deal was said about ke, 
industries, but that fact was the key to what determine:| 
the prosperity of a country; consequently, it followe: 
that if all produced as much as they could and consume! 
as little as they could their general welfare would be 
augmented. After the enormous sacrifice of wealth during 
the war, and the consumption of the necessaries of life 
at a pace far exceeding that of their production, it amazed 
every thinking man when Mr. Lloyd George stated that 
better times were coming, and that everyone might take 
life easier than they did formerly : he ought to have said 
that everyone must work harder than ever in order to 
make up for the Joss which the war had entailed. The 
same principle held good with @ nation as with a family. 
If a father found himself burdened with losses, and perhaps 
with one leg in the bankruptcy court, that would not be 
the time to say to his family that they might take things 
easier, and that they had a good time before them. 

Having in view this economic basis upon which welfare 
was determined, it was greatly to be regretted that the 
industries of this country had been so disturbed by some 
classes of people reducing their output and at times causing 
strikes, which not only stopped the particular industry 
which was affected, but involved other industries as wel! 
The turmoil between capital and labour was mainly due 
to the gradual elimination of the man-to-man talk of a 
generation ago and replacing it with cold, impersone! 
relationships. He believed it was wise for the capitalist 
and the artisan, the two parties to the business of pro 
duction, to meet. If the men were given fects to think 
over, they would see the pitfalls in destructive thecries, 
for the British workman was a man of intelligence. 

Our country to-day had all that would lead to prosperity. 
Tt had the accumulated wealth produced by many years 
of foreign trade and production ; it had an intelligent and 
courageous people, and all it needed now was time and 
energy to work out existing difficulties, make new dis- 
coveries, and find new sources of wealth. 

There was no doubt that the overcoming of difficulties 
was what made the character of the people, and certainly 
they had a big difficulty before them, for prior to the war 
the debt of the country was practically three hundred 
millions, but now it was about eight th d milli . 
As honest pecple, they had to see that they paid their 
debts before they embarked on new schemes, whieh at 
present should be looked upon as extravagances, although, 
in normal times they might be deemed, and rightly so, 
necessaries, such, for example, as increased cost of educa - 
tion or better care for the health of the people, and so 
forth. 

In order to increase their wealth they must he in a 
position to prodnee as cheaply, if not more cheaply, than 
their competitors. Probably 86 per cent. of the cost of 
commodities went tc labour, and unless labour costs, in 
proportion to what was produced, bore favourable com- 
pariscn with the Jabour costs of other countries, the inevit- 
able result would be that the centre of industry would 
leave this country for these where costs were lowest. 











POWER STATION WITH COAL MINE ADJACENT 


The new Springdale power station of the West Penn 
Power Company is on the opposite side of the Alleghen) 
River from the company’s Springdale mine, and tunnels 
Lunder the river will give direct service from the mine, 
which is about 90ft. below the river and can suppl) 
3000 tons daily. Mine cars of 4 tons bee ge run to a 
rotary car dumper which delivers the coal to a mine skip 
in the hoisting shaft. The ee Recep ood the coal upon 
a picking table, from which the e coal passes toa battery 
9 crushers. Coal delivered by railway wagons is d cl 
into a hopper between the rails, being carried to the crusher 
house by an inclined belt conveyor. Coal from barges will 
be handled by an unloading machine. Two turbo- 
generators of 25,000 k.V.A. are served by eight double-end 
water-tube boilers carrying 350 lb. pressure and fired by 
mechanical stokers. Coal is supplied to the stokers by 
gravity from overhead bunkers. Soot blowers are installed 
so as to lengthen the periods between cleaning out the 
boilers. Each boiler has a forced draught fan. These 
boilers will be worked at 300 to 350 per cent. of rated 
capacity. Condensing water is taken the river by 
intake tunnels fitted with rotary ice sereens. Ashes are 
—- into water and removed by a travelling crane 
with grab bucket, the ashes being used for filling a large 
low-lyimg area to be developed for industrial paaperes- 
This company serves an area of about 100 by 90 » in 
which are situated 400 mines and 70 steel furnaces, which 
all take electric current for light and power. 
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Reconstruction in France. 


At a meeting held in Paris a few days ago the new 
policy of reconstruction in the devastated areas was 
diseussed between a group of deputies and senators 
representing the stricken’ regions and M. Loucheur. 
Minister for the Liberated Areas. It has been decided 
that the whole of the 1500 million francs worth of 
material held by the State will be handed over on credit 
terms to co-operative organisations, and the manu- 
facturers of building materials will be asked to sell 
at fixed maximum prices. Dealing with the financial 
aspect of the problem, M. Loucheur made the interesting 
announcement that towns in the devastated zones 
would be authorised to issue loans both at home and 
abroad. The first loan of this kind would be for 
Rheims, and he mentioned that he hoped to issue a 
loan for Verdun in London. The total of the two 
loans would be about 560 millions franes. Depart- 
mental loans were also in contemonlation. Tt was 
proposed, however, that they should be purely local 
and should be issued through local banks. Between 
March 15th and March 31st mineowners would be 
xuthorised to issue loans amounting to 800 million 
francs, and the owners of iron and steel works, sugar 
factories and breweries would likewise be empowered 
to borrow money. No decision had yet been taken 
in regard to the textile industries. Part of these 
borrowings could be placed abroad, but it was esti- 
mated that France herself would be able to absorb 
loans to the extent of 10,000 million francs. 


Finsbury Technical College. 


THe efforts made by the Defence Committee and 
by various Institutions in London to induce the Citv 
and Guilds of London Institute to carrv on the 
Technical College, Finsbury, at least for a few vears. 
have failed, and the old school wi!l now pass under 
the partial control of the County Council, which has 
voted a subscription of £10,000 a year for five vears 
to its expenses. It is difficult to imacine that in these 
circumstances the characteristic of the College, which 
had made it famous, can be fully retained. and there 
will be widespread regret amongst old ‘“‘ Tech *? men 
that no other plan for keeping the school open could 
he found. 


London University Site. 


AFTER protracted delays the negotiations which 
have been proceeding between the Duke of Bedford 
and the Government for the sale of the freehold site 
of 114 acres at the back of the British Museum to 
provide a site for the University of London have been 
completed. The signing of this contract does not 
settle the question of the extension of the University 
on the Bloomsbury site, as it is understood that the 
land would have been purchased by the Government 
in any case. Much will depend upon the amount of 
the grant towards the buildings which will be offered 
by the Government and the London County Council. 
The cost of them is a far more important factor than 
the site. The claims of other districts, and particularly 
of Holland Park, are still under consideration. 


Developments at Port of Hamburg. 


Reports just to hand from New York refer to an 
important project for a modern steamship terminal, 
which is to be erected at Hamburg by the Interna- 
tional Mercantile Marine Company. The suggested 
site for the new terminal, which is to be used exclu- 
sively by American ships, is adjacent to the Hamburg- 
American Line piers. The provisional plans are for a 
quay nearly half a mile in length, with a depth of 
water alongside sufficient to accommodate the largest 
passenger liners now flying the American flag. Ample 
transit shed accommodation and the latest type of 
electrically operated handling plant would be installed. 
No statement has been made as to the cost of the 
scheme, but it musi obviously call for the expenditure 
of a very large sum of money. 


Engineers’ Club for London. 


STRONG support is being received for the proposed 
Engineers’ Club for London, and a representative 
provisional committee has been appointed. Well- 
known members of the committee are Mr. L. B. 
Atkinson (President of the Institution of Electrical 
Engineers), Sir Robert Hadfield, Sir Dugald Clerk, 
Dr. Hele-Shaw, Lord Montagu, Mr. C. H. Merz. 
Mr. F. Handley Page, Sir Peter Rylands (President 
of the Federation of British Industries), Mr. Max 
Muspratt, Mr. E. Manville, Sir Harry Renwick, Mr. 
C,H. Wordingham, and Mr. Daniel Adamson. 


Ship Repairing Contract Lost. 


Tar reconditioning of the White Star steamer 
Arabic, formerly the German liner Berlin, was. ex- 
pected to be carried out by a Portsmouth firm at a 





cost of about £100,000. It is asserted that the 
attitude of a section of labour is responsible for the 
loss of the contract, which it is now expected will be 
placed with a Cherbourg firm. It is reported that 
the Portsmouth joiners, who are not on strike, were 
quite prepared to work on the Arabic, but, unfor- 
tunately, the vessel is now lying at Southampton, 
where the joiners’ strike is in foree, and difficulties 
have been raised about the removal of the ship to 
Portsmouth. 


New Airships. 

Tue trials of the rigid airship R 80, which has been 
built by Vickers Limited, at Bartow, are now in 
progress. It will be recalled that some changes have 
been made in the structure of the airship since she 


was originally launehed in July last. In the altered 
form she has a gas capacity of 1,250,000 cubic feet, a 


gross lift of 38} tons and a disposable lift of about 


17} tons. The propelling power consists of four 
Wolseley-Maybach engines, each of 230 horse-power. 
Two of them are housed in the forward gondola and 
geared to a single propeller, the others being carried 
in single units in the wing gondolas. The R 80, at 
the cruising speed of 50 miles per hour, would have, 
it is estimated, a radius of 6500 miles. The R 36, 
which is being built at the Beardmore aerodrome at 
Inchinnan, is nearing completion, and will be ready 
for her trials in the course of a few weeks. 


Locomotive Cab Signals. 


Ow account of the defective condition of the railway 
material after the war, the French Minister of Public 
Works insisted upon the companies adopting some 
form of automatic signalling device on the locomotive 
cabs until such time as a selection could be made of 
a system which could be imposed on all the lines. On 
the Ouest-Etat Railway satisfactory results were 
reported to have been obtained with the Augereau 
apparatus, and during the past week trials have beer 
earried out with the Regan which was 
recently tested on our own Great Eastern Railway. 
This is an electro-pneumatic arrangement which gives 
an audible and visual repetition of the signals in 
the cab, and automatically stops the locomotive 
should the signal not be in working order. It also 
stops the locomotive when the line is obstructed 
ahead. During the trials the train was kept auto- 
matically at the speed of a slow train running in front. 


system, 


Death of Mr. Alexander Findlay. 


THE news of the death of Mr. Findlay. the founder 
and head of the well-known engineering firm of 
Alexander Findlay and Co., of Motherwell, has been 
received with regret. The Motherwell establishment 
has been associated with many important contracts, 
but a special feature was made of bridge building 
work. 


Tidal Power for Barrow. 


CONSIDERABLE interest is being manifested in a 
scheme on which a report is now being prepared for 
the utilisation of the tides at Walney Island to supply 
electrical energy in the Barrow district. It is esti- 
mated that enough current could be generated not 
merely to fill all the requirements at Barrow, but to 
supply a considerable area outside the borough. It 
is believed that while the scheme is quite practical 
from the engineering standpoint, the capital costs 
would be considerable, and that this factor may prove 
the deciding one. 


Capital Ship Controversy. 


AN experiment has been carried out during the 
past week by the British Admiralty, the ex-German 
battleship Baden being used for this purpose. The 
Baden was subjected to short range firing from naval 
guns and also to aerial torpedo attack, and was 
sunk as a result of the damage inflicted. . It is intended 
to raise the Baden and carry out a further series of 
tests. It has now been decided to conduct similar 
tests in the United States. Mr. Daniels, the Secretary 
of the Navy, has suggested that his Department, in 
conjunction with the American War Office, should 
conduct a series of experiments with the object of 
testing the vulnerability of battleships to attack 
by aircraft. It is probable that the ex-enemy battle- 
ship Ostfriesland, which was allocated to the United 
States under the scheme of distribution, will be used 
as a target. 


Valuation of Machinery. 


CONSIDERABLE resentment has been aroused in 
Seottish business circles by the methods that are 
being adopted in the re-valuation for rating purposes 
of Scottish industrial undertakings. There are differ- 
ences of some magnitude in the systems of valuation 
of machinery which are in force in England and 








Scotland. In the latter country, assessment is usually 
on land and buildings only, and machinery is only 
regarded as an accessory. The law was framed when 
only such simple machinery as windmills or water 
wheels were in use, and the modern machinery equip 
ment of factories was not provided for in the legizla 
tion. In practice, the old principle has been aban- 
doned, and no satisfactory substitute has yet been 
found. In England all machinery is subject to 
assessment, if it can be shown that it adds to the 
value of the undertaking. It has been suggested, 
therefore, that the present arbitrary system in Scot- 
land should be replaced by the English method of 
assessment. 


Grants for Road Making. 


SPEAKING at the annual dinner at the Surveyors’ 
Institution, Sir Eric Geddes said that the great arterial! 
road programme held the field to-day in relieving 


unemployment. Capital was being spent on roa! 
schemes with a very lavish hand, and he hoped that 


the sum available would be increased to £12,000,000 
a year. The Ministry of Transport had practical!) 
settled on what would be the most complete classi fics 
tion of the roads in the world. The intention was to 
have roads of one gauge throughout for all main 
thoroughfares. With regard to road surfaces, it wax 
difficult to reconcile the demands of the motorist 
who required roads that called for the least tractive 
effort, with the requirements of the horse-owner who 
wanted roads a different character. 


A Motorists’ Referendum. 


Tue speed limit for motor vehicles will shortly be 
under review by a Government Committee, and the 
Automobile Association, which will be represented on 
that Committee, has‘invited its 150,000 members to 
express their views, by a postcard referendum, con- 
cerning the alteration or retention of the present speed 
limit of 20 miles per hour. Members are asked for 
replies to the following questions:—(1) Do you 
consider that the present maximum limits of speed for 
motor cars and motor cycles should be abolished ? 
(2) Do you consider that the present speed limit of 
20 miles per hour should be inereased, bearing in 
mind the fact that any such increase in speed limit 
would probably be strictly enforced ? (3) Do you 
agree that a flat rate tax on motor spirit should be 
substituted for the new system of taxation ? Motorists 
who are not A.A. members are being invited to assist 
the Association by expressing their opinions. 


Trade with China. 


A sOMEWHAT important charter for opening up 
trade in the interior of China has been obtained 
by two well-known Englishmen in the Far East, and 
@ new corporation is in process of formation to carry 
out various schemes. It is understood that the pro- 
vision of additional railway facilities will be among 
the first tasks to be undertaken. One of the prin- 
cipal objects of the new corporation will, it is stated, 
be to give to British manufacturing and trading 
concerns full opportunities as well as financial assist- 
ance for establishing factories in China, and giving 
advice as to the best methods of selling British 
products. It is not intended to make any appeal for 
subscriptions from the public at the present time, 
but British manufacturers will be given an oppor- 
tunity of subscribing for founders’ shares. 


Aeroplane Station on the Thames. 


CONSIDERABLE interest has been occasioned in 
aeronautical circles by the trial flights which are now 
in progress between Brooklands and Westminster. 
with the object of determining the possibility of 
establishing a station for amphibious aeroplanes on 
one of the London reaches of the Thames. The 
machine which was used for the initial flights on 
Tuesday last was a Vickers Viking, and the test proved 
quite successful, a landing being made on the Thames 
opposite the House of Commons. Tests were also 
made to demonstrate the ease with which a machine 
of this type can rise from the water, the average 
time of several lifts being reported as 9 sec. 


Efficiency Exhibition at Olympia. 


ENGINEERING firms and universities and technical 
institutions have made important contributions to 
the Efficiency Exhibition which was opened by the 
President of the Board of Trade at Olympia yesterday. 
The keynote of the engineering exhibits, which range 
over a wide field, is the employment of labour-saving 
devices to cheapen the cost of production, either by 
expediting output or by reducing the demand for 
power or by fuel economies. Some recent develop 
ments in the field of wireless communication and the 
Constantineseo method of wave transmission of 
power will be the subject of daily demonstrations. 
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concerning it when it.was visited by the members friction winch, until the required final set was 
of the Institution of Naval Architects last summer, | obtained. The tube was then filled with concrete to 
and we are now enabled to give the following addi- | a height of several feet—according to the length of the 
tional information. The power station buildings | pile—above the level at which it was desired to finish 
boiler-house, turbine-room, switchgear 


West Bank Dock Electric 
Generating Station. 


the head of the pile. A powerful lifting tackle was 


In order to serve its numerous works in and around 
Widnes, the United Alkali Company, Limited, has 
recently erected a new and up-to-date power station 
on the bank of the river Mersey, near the London and 


comprise a 
chambers and operating room, office, excellent staff 
and workmen’s mess and dressing rooms, stores, 
| fitting shop, coal and ash-handling plant and bunkers, 
condensing water intake culverts, pump house and 


then coupled on and the tube was slowly and steadily 
pulled out of the ground, leaving the loose cast iron 
point at the base of the pile, As the tube was with 
drawn the concrete sank and expanded, filling up the 














FIG. 7—GENERAL VIEW OF THE WEST BANK DOCK 


North-Western Railway bridge which spans the 
river between Widnes and Runcorn—see Fig. 7. 
The site chosen, although somewhat restricted, is very 
convenient for obtaining supplies of fuel and ample 
cold condensing water, and for the disposal of ashes. 
Power station engineers are well aware of the neces- 
sity of a good supply of cool water, it being recognised 
that the eooler the circulating water for the con- 
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POWER 


screen chambers, condensing water pipe lines and 
discharge pit, the general lay-out being shown clearly 
in the plan, Fig 8, while Figs. 9and 10 represent sec- 
tional vi ewsand a plan of the station. On pages 144 
and 152 and herewith is given a number of engravings 
showing the leading features of the plant, &c. 
Owing to the heavy loads which had to be carried, 
it was necessary to obtain a firm foundation on which 
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STATION 


hole so formed. Prior to depositing the concrete the 
necessary reinforcement was placed inside the tube 
where necessary. The number of piles driven under 
the staton was 741, and the approximate total length 
of piling was 15,000ft., which gives an average length 
for each pile of 20ft. Some of the piles, however, were 
as short as 1Ift., and others nearly 30ft. long, and 


were reinforced with a lin. bar down the centre. 





PIG. 8—PLAN OF THE STATION AND CIRCULATING WATER ARRANGEMENTS 


densers the greater is the fuel economy of the plant. 
On this account it is generally preferable to find a 
site which will obviate the use of cooling towers 
rather than erect a station near to collieries where 
water is scarce, 

The station, when fully equipped, will be capable 
of supplying 20,000 kilowatts from four turbo sets 
of 5000. kilowatts each, but at present only two sets 
have been installed. We gave some few particulars 


to build the station. On one side, rock was found 
near the surface, but on the other side it was some 
distance down, and it was decided to pile where 
necessary with reinforced concrete piles 16in. diameter 
cast in situ. The manner in which these piles were 
produced is as follows :—A‘ heavy steel tube 16in. 
outside diamster was placed on top of a loose cast 


|iron point and driven into the ground, by means of 


a heavy drop hammer operated by a high-speed 


The number of piles driven per week averaged 
thirty-five. 

The range of reinforced concrete coal bunkers 
extends the full length of the boiler-house. The 
bunkers are 28ft, Gin, wide, 25ft. high, and are covered 
by the conveyor floor and housing. The total 
capacity of the bunkers is 900 tons. The crane beams 
in the turbine-house are also of reinforced concrete, and 
are supported on héavy concrete columns in the walls 
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of the building, the columns in turn resting on the from a low pressure stage of the turbine, and is deli- | based on the same principle as that of the rotatable 


concrete piles, The crane spans the full width of the 
turbine-house, namely, 60ft., and has a lifting capacity 
of 20 tons, In order to supply the necessary stability 
to the columns which support the crane beams, the 
former are tied into the floors on one side and into 
the bunker framework on the other. Owing to the 
soft nature of the ground, the basement floor under 
the firing floor is carried on concrete piles, and the 
necessary beams are provided to carry the heavy walls 
of the boiler settings. Large mass concrete piers 


vered to the main feed tanks, whence it is taken by 
the pumps and passed through a second heater which 
is supplied with steam from the feed pump exhaust. 
The make-up water from the town supply is treated 
in a softening plant placed outside the boiler-house. 

The storage and handling of coal is provided for 
by means of railway sidings. The contents of each 
wagon is discharged by means of an automatic 
tippler—see Fig 12—into a coal-receiving hopper, 
which feeds an automatic bucket elevator and con- 





















































FIG. 9--TRANSVERSE SECTION OF STATION BUILDING 


support the boiler loads and the columns which carry 
the bunkers. An unusual feature in the boiler-house 
is the provision of a flue which extends the full length 
of the building, and is constructed entirely of rein- 
forced concrete. 

As will be seen from the drawings, the boiler-house, 
engine-house, and switchgear annexe are in one block. 
The first-named is set at right angles to the engine- 
house. It consists of a reinforced concrete framework 
with brick panels. It is 160ft. long by 115ft. wide 
by 70ft. high, the firing floor being 14ft. above the 
basement level. The boiler-house will ultimately 
contain twelve boilers. The equipment at present 
is as follows—see Fig. 1:—Eight Babcock and 
Wilcox water-tube boilers arranged four a side, 
each boiler having 6591 square feet heating surface 
and being capable of evaporating 25,000 lh, of steam 





veyor, which, in turn, distributes it to overhead 
reinforced concrete bunkers placed along the cen- 
tre of the boiler-house. The ash-handling equip- 
ment consists of two sets of suction plant, each 
with an exhauster driven by a 70 brake horse-power 
motor and a receiver, into which the ashes are drawn 
and subjected to a spray of cooling water. This plant 
also deals with the soot from the economisers. The 
eshes are discharged from the ash receivers into 
railways wagons. 

lhe turbine-room is also a reinforced concrete build- 
ing with brick panels. Two interior views of it are 
given on page 152. It is 130ft. long by 62ft. wide 
by 45ft. high, the generators being placed on a floor 
16ft. above the basement level. Railway wagons 


can be run right into the basement under a 20-ton 
electrically operated travelling crane. 
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PIG. 11—PLAWN OF ENJINE 


per hour at 2201b. per square inch pressure, fitted 
with integral superheater of 1590 square feet heating 
surface to add 200 deg. Fah. of superheat. Two 
Underfeed “‘E” type stokers, having a grate area 
of 137 square feet, and one 200-pipe Green’s econo- 
miser are fitted to each boiler. The air for combustion 
is supplied by draught fans, of which there are three of 
48 horse-power each, through the. windings of the main 
generators in the engine-room, whilst the waste gases 
are taken from the boilers through the economisers 
by induced draught fans, of which there are four of 
68 horse-power, and discharged into two brick chim- 
neys, each 125ft. high by 10ft. internal diameter, 
one on each side of the boiler-house. Three Weir 


turbine pumps, each capable of delivering 7500 gals. | 


of feed water per hour, or sufficient for three boilers, 
are installed. The condensate from the condenser 


passes through a feed heater heated by steam taken | 


ROOM AND BOILER HOUSE 


As previously mentioned, the turbine-room will 
ultimately contain four generators. The plant at 
present installed comprises two British Thomson- 


Houston 10-stage turbo-alternators, 5000 kilowatts at | 


80 per cent. power factor-—6000 kilowatts at 100 per 
cent. power factor——3000 revolutions per minute, 
6600-volt, 50-cycle, each exhaueting into a Worthing- 
ton-Simpson three-flow surface condenser of 7500 
square feet cooling surface, with hydraulic vacuum 
pump and motor-driven extraction and lift pumps. 
All the condenser and air filter auxiliaries are placed 
in the basement and are easily accessible, the base- 
ment being well lighted and free from obstruction. 
The alternators are totally enclosed and ventilated by 
fans on the rotors. The air to each is filtered by means 
of an “Invincible” air filter—shown in Fig. 13— 
made by William Grice and Sons, Limited, Birming- 
ham. This filter is of the wet type and its action is 


drum type, that is, the air is brought into contact 
with a large area of static water on to which the 
impurities in the air are deposited. At the same time 
the temperature of the air is reduced to within a 
few degrees of the prevailing wet bulb thermometer. 

This air filter—as may be seen in Fig. 13—consists 
essentially of a number of vertical galvanised plates 
arranged in a circular framework to form narrow 
vertical passages through which the air passes 
upwards on its way to the generator. The plates are 





PIG. 10—SECTION THROUGH BOILER HOUSE 


disposed equidistantly about a central revolving 
vertical pipe, to the upper end of which are connected 
two diametrically opposite horizontal pipes.~ A con- 
stant supply of water is forced up through the vertical 
pipe from a tank which is placed some distance below 
the lower edges of the vertical plates. From the 
vertical pipe the water passes into the horizontal 
pipes, the undersides of which are perforated with 
suitably shaped openings. The horizontal pipes are 
arranged to revolve just clear of the upper edges of 
the vertical plates ; the water, therefore, after passing 














FIG. 12—COAL TIPPLER AND ELEVATOR 


through the perforations, falls through the vertical 
passages and down the faces of the vertical plates, 
thereby having the effect of maintaining a film of 
water on the plates, and at the same time washing 
off all the impwiities which have been deposited by the 
incoming air. The bulk of the water falls imme- 
diately through the passages on to inclined plates 
which cover the tank. Copper gauze strainers are 
fitted into recesses near the lower edges of the inclined 
plates, so that the water is thoroughly filtered before 
finding its way back into the tank. Consequently, 
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a constant supply of clean water is fed on to the plates 
which act as the filtering medium. 

A second set of vertical plates is arranged above 
the revolving pipe. These plates are dry, and on 
them is deposited any free moisture which may be 
carried over from the wet plates and such impurities 
as that moisture contains. 

Keferring to the drawing, it will be seen that the 
galvanised filter plates are formed in the shape of an 
involute curve ; consequently, adjacent plates torm 
a parallel passage from their inner to their outer 
edges. The plates are held apart by punched projec- 
tions distributed over the surface of each plate. The 
sprinkler arms have the same curved shape as the 
plates, and are adjusted so that the undersides will 
just clear the upper edges of the filtering plates. At 
any given moment, therefore, the water is being con- 
veyed to two or three adjacent air passages only. 
To prevent any quantity of loose water being sucked 
upwards by the induced draught, the underside of the 
arm is extended on either side of the perforations, as 
shown on the drawing. The object of making the 
extension on the left-hand side greater than on the 
right is to ensure that the passages are covered as tho 
arm revolves until the water has fallen through. Theo 
framework surrounding the outer and inner edges of 
the plates is covered with sheet metal, thereby ensur- 
ing that the air will enter the passages from the bottom 


only, and that there will be no leakage at the sides. 
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PIG. 13—AIR FILTER 


As there is ne revolving part except the sprinkler arms, 
there is no clearance required through which unfiltered 
air can pass into the generator. 

The ash receivers, which are of the usual double- 
cone type, are made of concrete, and supported above 
the railway siding by means of concrete legs. The 
construction of the receivers will be followed from the 
drawing. They measure about 20ft. in diameter and 
50ft. in depth, the thickness of the eylindrical wall 
being about 5in. Water for cooling the ashes is 
admitted through the elbow piece forming the air 
outlet, and at the top of the cylindrical portion 
rolled steel joists carry a very fine filter screen. Ash 
and air inlet nozzles are provided just below the 
screen, and the cone-shaped bottom is lined with 
renewable cast iron plates and a discharge moypth- 
piece. A manhole is provided in the upper conical 
portion, afid there are also an inside ladder for in- 
spection purposes, and a chain for hoisting purposes. 
teceivers of this kind are usually constructed of iron 
or steel plates, which are very liable to corrosion, 
owing to the presence of moisture and sulphur in the 
ashes, anc it is anticipated that this source of trouble 
will be obviated by the use of concrete. A view of 
the motor-cdiiven air exhausting plant is given in 
Fig. 2, page 144. 

As previously pointed out, the station has the great 
advantage of an ample supply of condensing water 
from the river Mersey. To deal with the water a 
pump-house—see Fig. 8—has been erected on a site 
the water intake and 330ft. from the 


200ft. from 








turbine-room. There are two reinforced concrete 
culverts, each 3ft. diameter, connecting the river 
with the pump-house, the intakes being protected 
against damage from vessels by the heavy timber 
boom, the position of which may be seen in the 
plan, Fig. 8. The two culverts terminate in chambers, 
where the water passes through stationary screens, and 
is then lifted by vertical spindle electrically driven cen- 
trifugal pumps and delivered through two 2lin. diame- 
ter cast iron pipes to the condensers. We understand 
that revolving screens will be utilised later if found 
necessary. After leaving the condensers the water is 
returned to the river through two 2lin. cast iron pipes 
approximately 150ft. long, the ends of these pipes 
being sealed in wells sunk below low-water level. 
Four sereens and pump chambers have been con- 
structed, but only two pumps are at present installed 

see Fig. 3. They are Rees-Roturbo vertical 
spindle centrifugal machines, each capable of deliver- 
ing 5800 gals. of water per minute and coupled to a 
130 brake horse-power three-phase, 440-vclt motor 
running at 580 revolutions per minute supplied by 
the B.T.H. Co. The pipe connections are so arranged 
that either pump can supply either condenser. 

Adjoining the engine-room and on the same level 
are the switch chamber and control room. The high- 
tension switchgear, which was supplied by the 
Metropolitan-Vickers Electrical Company, is of the 
cellular type with duplicate bus-bars for controlling 
the main generators and feeders. The oil switches are 
of the remote control electrically operated solenoid 
type and have a short circuit rupturing capacity 
rated at 240,000 k.V.A. The generator equipments 
are fitted with Merz-Price protective gear and the 
feeder equipments with split conductor protection. 
The control panels, which are of the desk type, 
are situated in a room in front of the high-tension 
chamber, facing the engine-room and on the same 
floor level. With the exception of the boiler feed 
pumps, all the auxiliary plant is electrically operated. 
For this purpose three 6000/440-volt, three-phase, 
50-cycle transformers, two of 1000 k.V.A., and 
one of 250 k.V.A. capacity, are installed in separate 
chambers in the basement. An 18 k.V.A. single- 
phase 440/100-volt transformer included for 
the station lighting ; in the basement there is also a 
battery room containing a 150 ampére-hour 100-volt 
battery for operating the switchgear and for emergency 
lighting. The whole of the auxiliary and lighting 
supply is controlled from switchboards placed in the 
basement. Views of the high-tension control desk, 
one of the low-tension switchboards, and the high- 
tension cable basement are given in Figs. 4, 5 
and 6, page 144, respectively. 

The steam consumption guarantees are as follow : 
With steam at 200]lb. pressure per square inch, 
superheat 200 deg. Fah., and a vacuum equal to an 
absolute pressure of 1 4in. mercury : One and a-quarter 
load, 11.81b. per kilowatt-hour ; full load, 11.75 Ib. 
per kilowatt-hour ; three-quarter load, 12.15 1b. per 
kilowatt-hour; and at half load, 12.85lb. per 
kilowatt -hour. 

The main contractors for the plant and machinery 
are Drake and Gorham, Limited, London and Man- 
chester; the consulting engineers, Messrs. C. T. 
Sparkes and Partners, and the consultant for the 
river work Major T. R. Wilton, M. Inst. C.E. The 
whole of the work was carried out under the super- 
vision of Mr. Holbrook Gaskell, M.I.E.E., A.M.I. 
Mech. E., at that time chief engineer to the United 
Alkali Company, Limited. The building work was 
carried out by the latter company, the designs for 
the reinforced concrete work being supplied by the 
Indented Bar Company, the reiuforced concrete piles 
on which the station is built beimg designed and 
supplied by Messrs. Stewarts. 
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Strengthening Cannon Street 
Bridge.* 


By GEORGE ELLSON, M. Inst. C.E 

A DESCRIPTION of this bridge, which was built in the 
years 1865-66, is first given, and its strength is compared 
with that of the bridge constructed at Charing Cross over 
the river Thames a year or so previously by the same 
engineer. It is noticeable in that the “‘ continuous girder ”’ 
principle was embodied both in the main girders of the 
bridge over the three middle spans and in the distributing 
sill girders over the piers, whilst free-span girders are em- 
ployed in the north and south spans. All the girder work 
is of the plate web type. 

A comparison is made between the live loads at the 
period of construction and those which have to be allowed 
for at the present day. The greatest live load accepted for 
traffic on the South-Eastern and Chatham Railway during 
the war is also mentioned, the latter being about three 
times as high as the heaviest loads accepted in the early 
*sixties. 

The increase in the weight of locomotives was, it is 
stated, the reason for the strengthening of the bridge in 
question being carried out, as prior to the work being done 
traffic restrictions had to be imposed on the bridge to avoid 
the working stress being unduly high. After investigation 
as to the loads which would be imposed on the London 
clay on which the piers are founded, it was decided that 
nothing need be done to strengthen the main supports, 





* Official abstract of a paper read before the Institution 
of Civil Engineers on Tuesday, February 8th, 1921. 


but it was found necessary to afford relief to the entire 
superstructure of the bridge. Diagrams showing the 
systems of loadings adopted in order to get the maximum 
effect on the different portions of the bridge work are 
given. 

The various methods of strengthening the distributing 
sill girders over the piers are described, the design varying 
at each pier. The scheme adopted for strengthening the 
bridge platform consisted of the introduction of entirely 
new girders fixed between the existing ones, thus directly 
relieving the old girders of a considerable portion of load. 
The new and old girders were connected by rows of 
diaphragms, the object aimed at being to ensure that both 
worked in unison. It is pointed out that the fact that the 
railway traffic had not to be interfered with on the bridge 
during the operations, and also the necessity of not inter 
fering with the water-borne traftic on the river, influenced 
the design of the girders, and materially affected the method 
of erection of the new work, as all the work had to be done 
from below the surface of the bridge. 

A full description is given of the temporary stagings 
which were constructed in the river, from which the work 
was carried out, and the results of tests by direct loading 
which were made as to the supporting power of piles are 
mentioned. The method of construction of the staging in 
the river where the tidal current is very strong, and the 
measures adopted to ensure the accurate pitching of the 
piles, are alluded to. It was necessary to have it of a 
strength sufficient to sustain heavy point loads, and at the 
same time to withstand any accidental collision from 
passing craft on the river, which at this point is very ditli 
cult to navigate owing to cross currents caused by the bend 
in the river, and the proximity of London Bridge and the 
then existing old Southwark Bridge. 

It is here mentioned that certam work which had to be 
done on the main girders carrying a constant heavy dead 
load rendered necessary the exercising of great care, and 
the additional plating was done at night after traffic had 
ceased on the running roads above. The number of 
existing rivets which were disturbed at one time was 
reduced to a minimum, and no existing rivet holes were left 
vacant, but were immediately plugged with special steel 
plugs after the rivets were cut out until the new rivets 
were put in, so as to avoid local changes in stress. 

The erection presented special difficulties on account of 
the restricted space in which it was necessary to work, and 
a detailed account illustrated by diagrams is given of the 
fixing of the free-span girders, the average weight of which 
was about 75 tons, and of the means adopted whereby it 
was ensured that the new girder work should perform its 
function. It is then described how the continuous girders, 
six in number, each weighing about 187} tons, and of a 
length of 443ft., were got into position, this being accom 
plished by threading them between the existing girders 
trom the south span of the bridge. Details are furnished of 
the rollers which were used for this purpose, and of other 




















special apparatus which was employed to meet the par- 
ticular ditticulties During the launching 
process it was necessary to continually adjust the height 
of the rollers on one or the other of the stagings, owing to 
the varying levels of the different spans of the bridge 
previously mentioned, and also owing to the stops in the 
different layers of the flange plates. Great care was 
exercised so as to ensure that no set of rollers received more 
than its proper share of the load, the exact weight at any 
point of bearing being determined by means of hydraulic 
ship jacks fitted with pressure gauges. The load shown 
thereby was checked against the calculated weight under 


encountered. 


similar conditions. 

The method of ensuring that the new main girders were 
bedded with the correct reactions at the points of support is 
described. The results of a few tests which were made to 
ascertain the effect of the bearings being at incorrect levels 
on the continuous girders, and the tests to which the bridge 
was subjected after completion of the strengthening work, 
are given. 

The method of preventing corrosion of the metal work 
by protecting coatings of tar is discussed, and it is stated 
that the results of the application of tar to the old work 
of the bridge many years previously had proved satis 
factory. As a result of this experience the bulk of the new 
girder work was tarred, but a proportion of the same was 
also painted with the object of testing the efficiency of the 
several different materials used. 

Tables are given showing the comparative areas covered 
with the different materials employed per man per hour, 
and the covering capacities of the paints used are also 
noted, A table of quantities of various classes of materials 
used and the cost of the same is given. The results of tests 
made from material obtained from one of the old main 
girders which was taken away and which had been in 
constant use under heavy conditions for forty-four years, 


are given in an appendix. 





LARGE ZINC DISTRICT IN AMERICA. 


Te Tri-State zinc district in the United States, covering 
an area in the adjacent Siates of Missouri, Kansas, and 
Oklahoma, is believed to be the largest in the world and 
has been greatly developed during and since the war. 
A considerable amount of prospecting is being done by 
churn drills, and new mills are being established. One of 
the largest mills now in operation has a capacity of 100 tons 
per hour and is operated by a steam turbine power plant. 
It is over an ore body about 80ft. thick, not far beneath 
the coal measure shales, the ore being mined by a com- 
bination of the caving and filled stope system. The 
shafts extend 20ft. below the ore and a series of cross cuts 
are driven beneath it, making a checker-board arrange- 
ment, from the corners of which raises are driven up to 
the top of the ore body. One company has unwatered 
its property by electrically operated centrifugal pumps 
with suctions connected to 20in. drill holes, and another 
company has just started to make concentrates after 
spending £250,000 in development work. A zinc products 
manufacturing company is introducing the use of zinc 
for wash boilers, tubs, pails, and other articles. It has 
installed recently machines for the manufacture of zinc 
roofing shingles or “ tiles” and also for zinc washboards. 
The State geologists of the three States are co-operating 
in a survey and map system of the district. 
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Railway Matters, 


We regret to announce the death of Lord Terrington, 
who, as announced in this column of our issue of January 
2lat, recently retired owing to ill-health from the position 
of ” of the Railway and Canal Com 
mission. 


* business member 


In the dense fog of the evening of Thursday, the %rd 
instant, a collision occurred between two passenger trains 
on the London and 
Vauxhall and Queen’s-road The circumstances were 
inquired into by Major Hall on Wednesday last. 


IN a report issued a few weeks ago the Baldwin Loco- 
motive Company announced that its output of locomotives 
1920 was 1545, of which 758 were for domestic use 
and 787 for export. Of those intended for use in the 
United States 457 were steam engines and 298 electric, 
while those for foreign account consisted of 773 steam, 
12 electric and 2 gas. 


in 


lem material for the recently opened narrow gauge line 
between Palma and Bollullo, in Spain, was obter from 
Germany. It is stated that the question of prolonging the 
line is under consideration, and it is expected that the 
Germans will make every effort to obtain orders for the 
section also. German firms are eaiready making 
concessions as regards the standard fixed some time ago 
for the conversion of marks into pesetas. 


new 


SomE 20-ton six-wheeled goods brake vans, built by 
Cleyton Wagons, Limited, have recently been delivered 
to the Caledonian Railway Company. They are 23ft. 
4in. long over the buffers, 7ft. 9in. wide over the body, 
and 6ft. 10in. high from floor level to the centre of the roof. 
The guard’s compartment is 8ft. LOjin. long, and the 
open platforms at each end 4ft. lljin. The hand brake 
can be applied by a vertical wheel on each platform. 


(mono offers made recently for the supply of wagons 
ana tenders to the Spanish railways, those by Belgian 
lirms were lowest in price, but none were for delivery with- 
in the specified time. German prices were rather high, but 
were for delivery within ten months, with facilities as 
regards payments. It seems probable that German firms 
will obtain at least some of the orders. The British, French 
and American tenders were inacceptable for various 
reasons. 


It is interesting to learn from the last issue—No. 11 of 
the Operating Statistics—as indicating how railways and 
the public are related in small things, that during the month 
of September the British railways carried 5,512,180 
parcels, 107,341 items of luggage im advance, 21,665 
horses, and 22,649,958 gals. of milk. By passenger train 
they carried 6967 tons of meat, 53,185 tons of fish, 3730 
tons of game, rabbits, butter, cream, eggs ‘and margarine, 
and 2183 tons of yeast. 


ue syndicate formed by Spanish iron and steel con 
cerns for the supply of wagons for the Spanish railways 
includes about twenty firms or companies, among them 
being Messrs. Babcock and Wilcox, of Bilbao, and the 
Maquinista Terrestre y Maritima de Barcelona. The 


syndicate has, it is reported, agreed to deliver the 3500 
wagons required within one year, counting from the day 
on which the works reeeive the final plans and models, 
to manufacture the material without the control of the 
State, and to allow the latter to fix its industrial profit. 


Tue death on December 7th of Mr. George 8. Rice, who 
was the deputy chief engineer of the Aqueduct Commission 
which built the Croton Aqueduct for supplying water to 
New York City, is announced. In 1891 Mr. Rice left his 
position to become the chief engimeer to the Boston 
Rapid Transit Commission. In 1900 he was appointed 
deputy chief engineer to the Rapid Transit Commission 
of New York, and when Mr. Barclay Parsons retired in 
1904 he beeame chief.engineer. When this Commission 
was absorbed by the Public Service Commission, Mr. Rice 
continued as construction engineer and, later, as division 
en 


y er 
gineer. 


Autrnouecn the railway companies and their stafis 
systematically and regularly subscribe to the ‘Railway 
Benevolent Institution, the continuance of the allowances 
to nearly 1250 recipients—representing upwards of £20,000 
per annum— is largely dependent upon the yearly contri- 
butions of the benevolent public, and last year the board 
distributed a sum of nearly £11,000 in small additional 
weekly gratuities to 1343 annuitants, of whom 800 had an 
income of less than £30 per annum from all sources, in- 
cluding the allowance from the Institution. A sum of 
nearly £15,000 is annually required for the main 
and education of orphans for whom the Institution i 
responsible. 


Just east of the Pennsylvania Union Station, Pittsburg, 


8 


the railway is on the side of a hill, at the top of which are | 


suine important public thoroughfares. distance 
up the embankment the company built a retaining wall, 
which created a hollow. Into this valley tipping from the 
streets has been going on for some time, and last year it 
was noticed that the retaining wall had cracked and moved 
some inches. The tipping was then s , but was 
resumed later, and on ber 29th the wall failed and a 
serious slip began. -Eventually eight tracks were covered 
under 40ft. of dirt, and communication between Pittsburg 
and the Atlantic seaboard threatened. By November 
26th the tracks were cleared of the dirt, and on December 
6th they were again in working order. 


THe contract for the supply and erection of the installa- 
tions in connection with the electrification of the Pajare: 
incline on the Norte Railway of Spain, between Gijén and 
leén, has been awarded to the Compagnie Frangaise 
Thomson-Houston of Paris and the General Electric 
Company of New 
ment with the Caminos de Hierro del Norte, are expected 
to obtain as much as ible of the material needed from 
Spanish industries. e railway company, moreover, is 
to contract, if possible, for the supply of.power by the 
companies of the Pajares region, in order to di with 
the steam central station 
pany, or at least to simplify that station and to use it 
only as a reserve in case of interruption in the supply of 
power from the hydro-electric establishments. 





South-Western Railway between | 


ork. These two companies, in agree- | 


by the French com- | 


Notes and Memoranda.. 


Tue manufacture of Portland cement on a large scale 
is contemplated in Brazil. It is proposed to use waterfalls 
for power and charcoal as fuel. 

Tue Harbour Commissioners of Belfast are contemplat- 
ing the erection of a grain silo at the harbour, and have 
received a report from the Harbour Master as to a proposed 
site. 

Tae Department of Overseas Trade is informed by the 
Commercial Secretary to H.M. Embassy at Brussels that 
the eighth annual exhibition of agricultural machinery 
will be held at the Palais du Cinquantenaire, Brussels, 
from February 19th to 28th, 1921. 

IN a paper read a few days ago before the Royal Society 
of Arts, London, Mr. A. F. Baillie, chief engineer in the 
technical department of the Anglo-Mexican Oil Company, 
| discussed the various methods of burning oil, and gave 
some results obtained with the use of fuel oil in the 
metallurgical industries 

Aw International Automobile Exhibition is to be held 
at Basle from May 28th to June 8th. A total area of 
| 20,000 square metres has been secured by the Basle section 
of the Swiss Automobile Club, and exhibits are to be 
classified under nine heads, including passenger and tour 
ing automobiles, lorries, motor cycles, accessories, &c. 


Ow January 25th, an inquiry was held into the circum- 
stances under which the Ipswich Corporation is seeking 
sanction to a loam of £2951 for the purchase of electric 
dust-collecting vehicles. In his evidence the borough 
surveyor said the present weekly cost of the horsed vehicles 

| was £6 lls. for cart, horse, and man. The amount of 
refuse collected by each vehicle averaged just over 7 tons 
per week, and the cost of collection was 18s. 6d. per ton. 
With the electric vehicles 85 tons of refuse could be col- 
lected per week, at a cost of £48 9s. 3d., or lls. 4d. per 
ton. The annual saving was estimated at £1500. 

SEVEN ways of combating moss and plant growth in 

| canals are given in the November issue of the 2. ion 
Record, published in Washington. Drying out the eanal, 
| the writer states, and letting the sun kill the growth 
| works when there is time. Submarine saws are successful 
| in some places, but not in others where the moss is not 
| stiff enough to be eut. Dragging with a spring-tooth 
harrow is effective but disturbs a soft canal bottom. 
Dragging @ chain is the most practical method used by the 
writer. About 33 miles of canal were dragged with a chain 
made of l}in. reinforcing bars with 18in. links. The cost 
was 9 dols. per mile. 

Tuer Cuban authorities have, it is stated, placed orders 
for .8000 telephones, to be delivered during this year. 
Lasttyear 5000 instruments were ordered, while 4500 were 
bought and installed in 1918. Oficial estimates are to the 
effect that by the end of this vear there will be over 10,000 
telephones installed in the island. The service has been 

so that whilst there we 11.7 per 
cent. discontinuances during 1918 and per cent. 
1919, during last year there were only about half of 1 per 


J 


improved considerably, re 


! in 


cent., and a new and better system of supervision and of 
dealing with faults will, it is hoped, reduce the percentage 
atill further Juring the present year.- 


A Dantsa architect named Ramsing has, it is reported, 
patented an invention for the utilisation of wind power. 
The invention is said to consist in a new method of con- 

| structing the sails, which renders possible the utilisation 

| of a far larger proportion of wind power than is the case in 

jan ordinary windmill. At the same time, the machinery 
| is stated to offer much less resistance than in any system 
jemployed hitherto. The sails may be arranged either 
| horizontally or vertically, and a great increase of power 
is obtained by several sails being fixed one over another. 
The inventor claims that the new system might be 
employed advantageously in power stations. 

AN international exhibition of automobiles is to be 
held at Basle, in Switzerland, from May 28th to June 8th 
| of the present year. The exhibition, which will be held 
| in the buildings of the Swiss Sample Fair, will be under 
the patronage of the Automobile Club of Switzerland. 
The following sections have been arranged for :—-Passen - 

| ger and touring cars and chassis; lorries for transport 


| and industrial purposes; carriage and body building for | 
automohiles ;* engmes and motors for agricultural and | 


industrial purposes, motor ploughs, &c.; motor cycles ; 
wheels, tires and tubes for passenger cars and trucks ; 
tools for the manufacture of automobiles, bicycles, &c. ; 
sporting articles, &c. 
| ‘Te indiscriminate use of water pipes for electrical 
| earthing purposes, states a writer in the Electrical Review, 
is open to many objections, and possibly in the not distant | 
| future their employment as such may be more stringently 
| regulated than at present. A wider use might with advan- 
tage often be made of independent earthing apparatus, not 
only the best forms of the conventional earth plate, but | 
of the lesser known proprietary devices. A good con- | 
nection with “earth” is often difficult, but not im- 
| possible, to attain, and the situation should always be 
| eerefully chosen to ensure as far as possible permanent 
| and suitable strata, natural if possible, the earth device 
| being preferably sunk upright, and the “bedding” 
properly packed, and if artificially maintained, means 
taken to obviate undue mechanical strain being put on 
the earth conductor and connections. 

Accorpinec to the report of the Swedish Tronworks’ 
Association for the year 1920, the quantity of iron ore 
exported was 3,737,000 tons, as compared with 2,419,000 
tons in 1919, while the exports of iron totalled 273,000 | 
tons, as compared with 246,112 tons during the previous | 
year. The imports of iron rose from 128,000 tons. in | 
1919 to «245,300 tons in 1920. On December 31st the | 
number of: furnaces in operation was forty-two blast- | 
| furnaces out of 132, three Bessemer furnaces out of eighteen, 
|and thirty Martin furnaces out-of eighty. The manu- 
facturing figures for 1920 showed a falling curve. The 
year was troublesome on account of labour disturbances 
and the introduction of the eight-hour day. The prospects 
are reported as being very dark, as it is considered that 
the present depression may last for a considerable time. 
The only bright spot is that the stocks held by manu 
| facturers and consumers here and abroad are unimportant 
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| of the automobile laboratory. 


Miscellanea. 





SILVER in large quantities was found at the end of last 
season in the Mayo River district in the Yukon. Galena 
ore in the district has yielded 100 oz. to 250 oz. of silver 
and large amounts of lead per ton. 


Tue calorific value of the Kentish coal supplied to an 
electricity works is stated by the electrica) engineer to 
be 15 per cent. above that of the Yorkshire coal usually 
employed. A special underfeed stoker is necessary, how - 
ever, but a saving of over £115 has been effected in four 
weeks 
Tre chief mining of the American Bureau 
of Mines recently called attention to the advantages of 
liquid oxygen as a substitute for dynamite in certain 
types of blasting operations. This explosive is said to 
used very successfully in Germany, where machines for 
making liquid oxygen are placed on motor trucks and 
operated by the truck's engine. 


engineer 
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Ir is reported from Madrid that the Thomson-Houston 
Company of Paris and the General Electric Company of 
the United States, with the co-operation of the principal 
local banks and hydro-electric concerns, have formed a 
company at Bilbao, to be known as the Sociedad Ibérica 
de Construcciones Eléctricas (8.1.C.E.), for the purpose 
of manufacturing all kinds of electrical material. The 
company will, it is said, erect works in the neighbourhood 
of Bilbao 


In the early hours of Wednesday morning, February 
2nd, about two hundred wireless amateurs scattered over 
the country were “listening in” for the code messages 
that were being sent out from about twenty-five amateur 
installations in America. The results of this interesting 
test are not yet known. It is unfortunately impossible 
for amateurs to communicate with America, as the power 

| allowed by our Government is only one-tenth of what is 
permitted in America. They cannot send a message for 
more than about 100 miles. 


Ow February 2nd the Duke of Connaught laid a com 
memoration stone at the site of the new King George's 
Dock at Calcutta in order to celebrate the beginning of 
work on the new dock, which, situated on the Garden 
Reach about 5 miles down the river from the Howrah 
Bridge, will add considerably to Calcutta’s docking 
facilities, as when it is completed there will be berths for 
thirty-five ships. The water area of the dock will be about 
190 acres, and the length of the quay wall 25,000ft. Work 
on the dock was begun in March of last year, and satis 
factory progress has been made already, but it is expected 
that 10.000 men will be continuously engaged for at least 
six years before the dock is available for use. 


Tue shipyard at Vancouver of J. Coughlan and Sons, 
Limited, which was closed for several weeks at the end of 
last year, resumed operations on January 3rd, with a 
largely increased staff. When the Christmas shut-down 
occurred, the firm had 300 men employed, but when the 
yards again started operations 1000 men were put to work 
on the two steel cargo steamers of 8300 tons each for 
the Canadian Government. ‘The vessels, which are to 
cost approximately 1,400,000 dols. each, will take four 
months to build. More than 12,000,000 dols. worth of 
marine construction is included in plans already ‘autho- 
rised by the Canadian Government for Vancouver and 
Victoria, including the construction of steamers, piers, 
the Victoria dry-dock, &c. 


ALL other combinations for running the steamboats on 
the Seine in Paris having failed, the fleet of boats has 
been taken over by the Compagnie des Transports en 
Commun de la Région Parisienne, which is reorganising 
the whole of the public transport in Paris and the Depart - 
ment of the Seine. It is expected that the boats will be 
put in service in the coming summer. There will be one 
fare for any distance, and the traffic between two point- 
along the river will be cheaper than by any other means 
| ef locomotion. Apart from the economy of travel, thr 
revival of the service after a lapse of six and a-half years 
will add much to the attractions of the river Seine. Th 
old company was always more or less in financial difti- 
| eulties, and after the Armistice refused to resume the 

service on account of the high price of fuel. 


Tue Merchant Venturers’ Technical College, which 
srovides the Faculty of Engineering of the University of 
Bristol, and maintains a separate Department of Auto 
mobile Engineering, is just completing the re-equipment 
Several firms, recognising 
the value of such a department devoted to the study of 
the problems of the industry and to the training of autc- 
mobile engineers, have presented valuable specimens 
of engines and equipment to the College from time to time. 
The latest gift, presented by Douglas Motors, Limited, 
is a standard 2} twin air-cooled engine. The same com- 
pany has also promised one of its new O.H.V, engines 
immediately they are in production. The engine will 
be used both for demonstration and research work with 


| results, it is hoped, beneficial to the makers, students, 


and the motor trade generally. 


UNEMPLOYMENT on the Continent is daily increasing. 
The latest official figures show that 33,897 workers on 
January 18th were without employment in Paris alone, 
as compared with 26,627 the week before, while another 
19,653, including 7000 women, were unemployed in the 
De t of the Seine. In the provinces, factories of 
all kinds have been obliged to close down entirely or in 
part, and-in certain centres the situation is even worse 
than it is in. Paris. Messages from Brussels show that the 
situation is no better in Belgium. The managers of some 
new steel works have dismissed all their hands, owing to 
lack of orders, while 45,000 workers are without employ- 
ment in the Eastern Flanders textile industry. Switzer- 
land is faring no better ; 3671 persons are without work 
in Geneva and 3000 are idle in the canton of Bale. In 
many cases employers have reduced working hours b) 
20 per cent. rather than dismiss any of their men. The 
Berne Munitipal Council is arranging tor special work on 
the roads in order to give the unemployed something to do. 
In Spain the consumers’ strike is beginning to take effect, 
and production is being strictly limited, factories working 
only part time and closing several days a week. 
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ENGINE ROOM AT WEST BANK DOCK ELECTRIC GENERATING STATION 


(For descripiion see page 14%) 
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THE cause of the collision of the 26th ultimo near 
Abermule, on the Cambrian Railways, has been shown 
to be without mysteries, but to be, quoting Colonel 
Pringle’s opening remarks at the inquest on the 2nd 
instant, “a plain tale of human failure.” To quote 
the coroner If there are any spirits of careless- 
ness and destruction, they must have been hovering 
over Abermule Station on the day of the accident.” 
It is satisfactory to know that the collision was not 


also, ** 


due to any failure of, or weakness in, the apparatus 
for working single lines of railway. On page 116 of 
our last issue we mentioned that for over forty-four 
years there had not been a collision on a single line 
of railway in the United Kingdom in which a passenger 
was killed. Since those words were penned we have 
looked further into this aspect of the question and, 
going back to 1889, when the Act for the compulsory 
use of the block system was passed, find, moreover, 
that the Board of Trade has not found it necessary 
to inquire into any non-fatal passenger train collision 
on a single line. One case we found, which is of 
interest at this time. It occurred in the latter half 
of 1895, when a train of empty carriages left’ Avoca 
for Rathdrum, on the Dublin, Wicklow, and Wexford 
Railway—now the Dublin and South-Eastern 

without the electric train staff, and came into collision 
with a goods train travelling in the opposite direction. 
The inspecting officer who inquired into this accident 
observed in his report: “ The meeting of two trains 
upon a single line, which in former years has resulted 
in more than one very bad accident, now, , for- 
tunately, a very rare occurrence, and with all the 
modern appliances for safe working, cannot well 
happen without some serious breach of rule.’ In the 
present instance there was this serious breach of rule. 
Four men, in particular, were at fault—the unfor- 
tunate driver, the acting station-master, the signal- 
man, and the booking boy. Attention has been 
unduly concentrated on the last-named, a youth of 
fifteen years. He broke the rules, in that, being an 
unauthorised person, he handled the tablet instru- 
ments. That was very wrong, of course, but the lad 
wanted to learn and to be useful, and, so far as the 
handling of the instruments was concerned, he did— 
and could do—no harm. Jones, the signalman, was 
censured by the jury, but he had justification for 
what he did. Thomson, the booking boy, had often 
acted as messenger from the station-master, and, 
when told that the tablet was being handed to the 
engineman on the down train and that he was to 
lower the signals, all the appearances were in favour 
of that course being right. The two men mainlv at 
fault were the acting station-master and the driver. 
The former had the tablet in his hand from the 
booking office door to the engine, a distance of a couple 
of hundred yards or so, and yet he failed to carry out 
the vital regulation of observing the clear, distinct 
lettering on the tablet. It was the duty of the driver 


is 
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also to make sure that he had the right tablet, but 
he evidently failed to observe that the one he held 
was lettered ** Montgomery-Abermule.” Lewis, the 
acting station-master, said he handed the tablet to 
the fireman. The latter, then, must also have failed 
to notice the irregularity, but no responsibility rested 
on him. 

What has to be considered now is whether anything, 
and, if so, what, can be done to make the working of 
single lines yet more safe. A suggestion towards that 
end which has been made is that the tablet instru- 
ments should be in the signal-box and not in, or in a 
room adjoining, the booking office. This is a very 
natural suggestion, as it is obvious that had signalman 
Jones alone had to deal with the order of the trains 
the accident would not have happened. The cross 
examination of Mr. J. H. Thomas, who appeared for 
the engineman and the signalman, turned mainly on 
this point, but it must be remembered that, by dis- 
crediting the methods employed, he was reducing the 
responsibility of his clients. The superintendent of 
the line admitted, moreover, in reply to Mr. Thomas, 


| that the company had considered this question in the 


light of the collision and had decided to remove the 
instrument to the signal-box. Colonel Pringle, 
ever, observed at this moment that he did not suppose 
the company would do anything until the observations 
of the Ministry of Transport had been received. On 
this particular point our opinion is ‘that there is no 
necessity for the proposed change. It is the almost 
universal! practice, on small lines of railway like the 
Cambrian, to have the instruments in the booking 


how . 


office. The reason is that there is always someone on 
duty in the booking office, whereas the signalman 


need be in the box at such times only as trains are 
expected, and can be free for other duties about the 
station during the rest of the time. Further, it is 
generally more convenient for the station-master than 
for the signalman to hand the tablet to the driver. It 
is obvious, too, that had the starting signal lever been 
interlocked by the tablet that say, if the 
lever could not be pulled over until the tablet was ready 
for delivery to the driver—this accident could not have 
happened. This is a type of interlocking that can be 
given. The starting signal lever can be so locked that 
it cannot be moved until the tablet or staff for the 
section has withdrawn and inserted in the 
locking frame, thus forcing out lock. On the 
lever being pulled the tablet or staff would be freed. 
As will be understood, the has to conform with 
the shape of the tablet or staff, so that it must be the 
token for that Like the placing of the 
instruments in the signal-box, it would cause incon- 
venience and delay, and in both cases the safety that 
has attended the working of single lines has suggested 
that nothing more was requisite. In neither of these 
respects do we think any change is essential ; all con 
cerned with the working of single lines have learned 
a severe and this unfortunate disaster wiil 
point a moral where such is necessary, 


is to 


been 


a 
lock 


section. 


lesson, 


The main lesson taught by the Abermule accident 
lies elsewhere. A remarkable feature was the com- 
paratively little damage done to the local train. It 
consisted of six bogie coaches and the express had 
six bogie coaches and a six-wheeled van. Both 
trains, in the opinion of the company’s locomotive 
superintendent, were, at the time of impact, going at 
the same speed 30 miles per hour—but on the local 
train only the leading coach was badly damaged whilst 
on the express the first and fourth were destroyed and 
the second and third badly broken up. The curve 
which the express was travelling contributed to these 
consequences, but the damage to the local 
train must have been in part due to the vehicles 
being wholly of the same composition bogie stock. 
The express, on the other hand, had a six-wheeled 
van next to the engine. This van was crushed and 
its débris turned the leading end of the second vehicle 
to the left: The tail of this coach was, by its own 
impetus, driven to the right, so that the coach was at 
right angles to the track; this movement took the 
third coach to the right and into a bank, and into 
this third vehicle the fourth coach was telescoped. 
Strange to relate, in the previous serious accident on 
the Caiabrian—at Welshampton, on June !!th, 1897 

there was a light four-wheeled van leading; its 


on 


lesser 


derailment led to the destruction of the coaches 
behind. Without doubt, the presence of a light 


van between the engine and the heavier coaches at 
Abermule contributed no little to the evil results of the 


collision. Once again, as at Willesden and Hawes 
Junction, in December, 1910, at Pontypridd, in 
January, 1911, and at Aisgill, September, 1913, 


the necessity for some means to be taken against tele- 
scoping is manifest. The underframes in the Abermule 
accident stood the test uncommonly well, and what ap- 
pears to be wanted isan arrangement whereby it shall 
be made impossible for the underframe of one coach to 
mount the underframe of the next vehicle and force 
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its way along. This point was discussed at length in 
Sur Arthur Yorke’s report on the Willesden accident 
just mentioned, but the Great Central would appear 


| 
to be the only company which has taken steps in this | 


direction ; the Midland, as an alternative safeguard, 
has improved the buffer arrangements so that they 
take the shock and thus restrain the tendency of the 
rear underframe to rise. We shall be interested to 
see what Colonel Pringle says on this point. 


Father and Son. 


You may hear it said from platforms where earnest 
people talk, you may see it written in books by 
intellectuals,” socialists and others whose vocation in 
life is the complete reformation of the human species, 
that one of the evils under which the industries of 
this old land labours is that merit has no chance 
against paternity. Fathers, you will hear, put their 
sons into positions which they are unfitted to fill and 
to which they could never have attained by their own 
endeavour, whilst better men, men who, you will be 
asked to believe, had they but been given the oppor- 
tunity which now falls by the power of heredity to 
ineptitude, would have so moulded, remodelled and 
regenerated business of one kind and another that 
depressions in trade would be unknown, and the 
common frailties of all businesses would disappear 
in the mists of history. It is, you will learn further, 
the doctrine of father and son that stops the work- 
man from ascending the ladder that he is so emi- 
nently fitted to ascend ; it is because the sons occupy 
the seats of the mighty on cushions provided for them 
by their fathers that thousands upon thousands of 
others have to be content with places below the salt, 
and have to suffer the perpetual chagrin of beholding 
the works that they would have done left undone 
because the sons, revelling in a sinecure, have neither 
the wit nor the energy to do them. 

In the examination of this matter there are certain 
obvious facts which should receive attention, but 
escape the observation of those who~express such 
views as we have endeavoured to epitomise. The 
first and plainest of these facts, to all who are not 
naturally or wilfully blind, is that the spirit of heredity 
is commonly manifested in all grades of humanity, 
and is not peculiar only to those in high positions. 
Indeed, it is an attribute that is generally admired 
by all but very advanced socialists ; the care of the 
parent for his offspring is always commended just 
as surely as his neglect of it is condemned. We must, 
then, in the first place, ask parents to do violence to 
a natural and laudable feeling if we require them to 
deal absolutely equally between their sons and the 
sons of other people. That is a great deal to expect. 
In the second place, we must observe that so wide- 
spread is this hereditary instinct that it spreads 
through every rank of society and into every walk 
in life. There is not a works in the country in which 
the workmen do not expect that the employers will 
give preference to the sons and nephews of their 
workpeople, and there are not a few trades in which 
it is practically impossible to introduce an apprentice 
who is not closely related to someone already in the 
guild. It is sometimes assumed, sometimes claimed, 
even by the workpeople themselves that there is an 
inherited talent for such trades, and that families which 
have been engaged in them for generations enjoy 
acquired characteristics that fit them for such trades. 
Would it be unfair to ask them to admit that in the 
higher walks of industry the same principle prevails, 
and that the son of a great manager is likely to have 
some of the qualities transmitted to him? The reply 
of those people who hold the views we are dis- 
cussing is that it is not to the competent sons that 
they object, but to the incompetent. There we are 
in hearty accord with them, but we are perfectly 
certain that they would find equal incompetence 
amongst those who are not “sons of their fathers” 
as amongst those who are. Incompetence in the long 
run always finds its own level, just as surely as 
competence nearly always finds its. The father who 
puts his son into a good post, does it with hope. He 
gives, let us freely admit, his son the chance in pre- 
ference to some other man. But he hopes or believes 
his boy will be a success ; he may want more coaching 
than someone else, he may not ever achieve what a 
stranger would have achieved, but he is his son and 
if he can adequately meet the requirements he retains 
him in the position. Who shall blame him? Is 
not his first duty to his own kith and kin? In the 
old days of one-man businesses, if the son were a 
failure, the father had to bear the load and no one 
else was much the worse. Our modern businesses are 
severer taskmasters, and it may be said with little 
fear of serjous contradiction that unless a son is 
competent he has very little chance of maintaining 
his position. The world is peppered with failures. 
Men who have been given their chance and been 
unable to take it. Would there be so many were it 


| true, as the reformers aver, that the best places are 
choked with the incompetent sons of influential 
fathers, and that real merit without paternal influence 
is robbed of the opportunity to succeed ? 

That paternal influence, like the influence of friends, 
is of inestimable value, we shall not seek, and we do 
| not desire, todeny. We are ready to admit that in 


certain circumstances, and if carried too far, it may | 


be a bad and dangerous thing—in such things, for 
example, as naval and military service, where the 
natural corrective forces were, under the old régime, 
| suppressed. But in industries it is very rarely indeed 
| that a man continues to hold a position that he is 


| not fitted to hold, or, if he continues to hold it, that | 


he does not do so in a merely nominal capacity. 
The continual and severe competition of trade is 
ceaseless in its efforts to drive out the useless and 
replace them by the useful, and it invariably wins 
against heredity in industry. 


do no. more. 








Literature. 


Jane's Fighting Ships, 1920. Joint Editors, Oscar 
Parkes and Maurice Prendergast. Sampson Low, 
Marston and Co., Limited. £2 2s. net. 

TuE latest issue of this well-known annual, now in its 


previous editions. 


silhouettes have been added, giving a remarkably 
comprehensive and detailed survey of the world’s 
navies in the post-war era. Not the least arresting 
feature of the book is the evidence it furnishes of the 
drastic change which the relative standing of the 
Naval Powers has undergone in recent years. Great 
Britain still holds the first place, but only by 
virtue of the ships laid down between 1910 and 1915, 
which, having been designed before the war, cannot 
be deemed equal in fighting value to foreign vessels 


A glance at the American and Japanese sections shows 
how hardly this country is being pressed. One fact 
alone need be cited in this connection. Since the Hood, 
the last British capital ship to be built, was launched 
|}in August, 1918, the American navy has put afloat 
| three capital ships and laid down fifteen others. In 
| heavy ships, therefore, we now lead by a narrow 
|margin, which will vanish altogether in about three 
years’ time, when the new American vessels are ready 
|for sea. But although the relative strength of the 
British Navy is rapidly declining, we still have an 
imposing array of ships of every type. We have 
more light cruisers than all the other fleets combined, 
and in spite of wholesale scrapping, the destroyers and 





a goodly total. More important than all, perhaps, we 
retain an unchallenged supremacy in respect of ship- 
building facilities. We could, if the necessity arose, 
create a new squadron of capital ships in two and 
a-half years or less, and notwithstanding the rapid 
construction of individual destroyers in American 
yards during the war, there is good reason to believe 
that we could produce a hundred such boats, fully 
armed and equipped, in considerably less time than 
would be required for the same task in the United 
States. Whether we shall always retain this lead 
with regard to warship construction is open to doubt, 
for the American shipyards, Government-owned and 
private establishments alike, are being enlarged, and 
several which have not previously built capital ships 
will soon be in a position to do so. Moreover, the com- 
pletion of the Government armour plate and ordnance 
factories will substantially increase the supply of 
armour and’ guns, and thus enable ships to be com- 
pleted more rapidly than has been possible up to 
now. A study of the naval resources, actual and 
potential, of Great Britain and the United States, 
as set forth in “ Fighting Ships,”’ leads us to conclude 
that the present year will be the critical period so far 
as our supremacy is concerned. We have ten months 
in which to determine our future policy, and if it be 


@ new programme put in hand at the close of 1921 
would materialise early in 1924, at which date the 
bulk of the new American ships are expected to be in 
commission. These facts are stated, not as an argu- 


gramme of capital ships, but simply to show that we 


leadership should the Government decide to adopt 
that course 

The most important newcomer in the British section 
is the Hood, of which some new details and excellent 
illustrations are given. Most of the older battleships 
and battle-cruisers have had their appearance changed 
by modifications in rig, superstructure, &c., so much 
so that the original silhouettes, which no longer served 
the purpose of identification, have had to be re-drawn. 
Among the heavy ships the Neptune is, perhaps, the 
most striking example of this alteration in appear- 
ance, the removal of half her flying deck having com- 
pletely changed her profile. But from the xsthetic 





The father may give | 
his sons a chance ; whatsoever his influence, he can | 


twenty-third year, compares most favourably with | 
Practically the whole of the letter- | 
press and illustrative matter has been revised, and a 
large number of new photographs, ship diagrams, and 


designed since the war and embodying its teachings. | 


submarines which have survived this process represent | 
| tion is as follows : 


decided to carry on with the building of great ships | 


ment for the commencement this year of a large pro- | 


have the means to maintain our threatened naval | 


point of view the battle-cruiser Tiger is the worst 
sufferer. When completed, in October, 1914, she was 
the handsomest of the British ‘* heavy-weights.”’ 
Since then, however, she has been so built up with 
control tops, searchlight towers, and other “‘ gadgets ” 
that her beauty is a thing of the past. The Repulse, 
which has been refitted at a cost of nearly £1,000,000, 
has gained in fighting value by the substitution of a 
Yin. belt for her original 6in. plating and by other 
modifications recommended by the experience gained 
at Jutland. It is uncertain to what extent the added 
displacement will affect her speed, but the gain in 
resisting power will probably compensate for any loss 
in that direction. Her sister ship, the Renown, is to 
| be refitted on the same plan. Of our three remaining 
battle-cruisers, Lion, Princess Royal, and New 
| Zealand, the last-named is obsolete and the other two 
| are no longer rated as first-class ships. Whether they 
will ever be recommissioned is more than doubtful. 
| Two other vessels whose active career may be regarded 
as over are the Courageous and Glorious, now 
employed as turret drill ships. Their construction 
was a notable achievement for British industry, and 
had the strategical schemes of Lord Fisher been 
adopted these vessels might have justified their 
creation. As it was, they were denied a real oppor 
tunity of showing what they could do, and their war 
record was consequently disappointing. It is often 
asserted that these two ships were so flimsily built 
that they cannot face heavy weather. That is a com 
plete mistake. True, the Glorious, being on one 
oceasion driven at full speed——nearly 32 knots 
against mountainous head seas, showed signs 
structural weakness in the forward part, but the 
addition of doubling plates in that section remedied 
the mischief, and neither she nor the Courageous 
developed any further defect of the kind, though 
they cruised a good deal in heavy weather. 

The pre-Dreadnoughts have practically disappeared 
from the pages of ‘“ Fighting Ships,” and the only 
remaining battleship of that epoch is the Common- 
wealth, now used as a gunnery ship. Our splendid 
fleet of light cruisers is admirably described and 
illustrated. Plans are given of the Emerald and 
Enterprise, the fastest cruisers in the Navy, in which 
machinery of 80,000 shaft horse-power, equivalent 
to a speed of 33 knots in light condition, has been ecm 
bined with powerful armament and good protection 
on the modest displacement of 7600 tons. As their 
freeboard is higher it is to be hoped that these ships 
will prove better sea boats than the “_D” and “C”’ 
class cruisers, which in bad weather are so wet for 
ward that their bow guns cannot be worked with 
effect. In the 1919 edition of this volume nearly 
390 British destroyers were listed, whereas the present 
issue mentions only 198, so that in the space of twelve 
months the total has been all but halved. The hand 
of the economist has descended less heavily on the 
submarines, of which we still possess 110, the majority 
being large ocean-going craft. From the description 
of the three “‘ M ”’ class submarine monitors it appears 
that the 12in. gun with which each is armed is a 
Mark XI. 40-calibre weapon. The method of opera 
When the boat is in surface trim 
| the gun is loaded and laid at a high angle, whereupon 
the boat dives to periscope depth, leaving the muzzle 
of the 12in. gun above water. As there is a bead fore- 
sight on the muzzle, the gun can be sighted by peri 
scope and fired when the submarine is below water, 
but before re-loading the boat must surface again. 
Among the auxiliary vessels of the Navy the aircraft 
carriers are the most interesting. With the completion 
of the Hermes we shall possess five large ships of this 
type, including the 31-knot Furious, the 25-knot 
Hermes, and the 26,200-ton Eagle. So far, at any 
rate, no other navy has a single large aircraft carrier 
in service. 

The joint editors are to be congratulated on the 
truly magnificent series of American warship photo- 
graphs which they have collected. Several of these 


ot 


| pictures being taken from the air, depict the latest 


American battleships from quite a new angle. As 
regards appearance, the Tennessee, with her two 
dwarfed funnels, truncated fore cage mast, and big 
derricks, is without doubt the oddest-looking battle- 
ship now afloat. No fewer than eighteen pre-Dread- 
nought United States battleships are listed as being 


| still in service, while all the old armoured cruisers are 


doing duty, doubtless because of the dearth of fast 
| light cruisers. The appearance of the ten new scout 
cruisers, ‘‘Omaha”’ class, is shown by views of the 
official model. Since it was made, however, the 
ships have been modfied by the addition of four 6in. 
guns, mounted in twin turrets forward and aft. The 
situation of the other eight guns, disposed in two 
groups at bow and stern, would scarcely meet with the 
approval of British naval officers, who know from 
experience how easily a whole group of exposed guns, 
placed in close juxtaposition, may be put out of action 
| by one well-aimed salvo. In this edition it has been 
| possible for the first time to classify and illustrate the 
| 280 odd destroyers of the “ flush-deck "’ type which 
| were built for the United States navy under the war 
| programmes. It is rather surprising to find that at 
| least seventy of these boats ‘were laid down subse- 
|quent to the Armistice. Including seven not yet 
| begun, the American submarine flotilla now comprises 
144 boats, rather less than half of which are of the 
| ocean-going type. The nine latest units will displace 
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about 1950 tons on the surface, and will therefore be 
heavier than our “ K” class, which are at present 
the largest submarines in the world. 

For obvious reasons the Japanese navy section will 
be studied with close attention. The editors have 
succeeded in collecting much new information largely 
from official sources, together with views of the latest 
ships. Plans are given of the Nagato and Mutsu, 
the former, which has just been commissioned, being 


the first 16in.-gun battleship to come into service. 
The new destroyer and submarine views deserve 


special notice. Japan has taken over seven of the 
former German submarines, and although they are 
to be broken up eventually, these boats are likely to 
influence future Japanese submarine design, for which 
reason they are well illustrated. Space fails us to 
review the other sections of this volume, but we are 
glad to find that the minor navies continue to receive 
full attention. How the editors have contrived to 
gather together such a mass of data and illustrative 
matter concerning the smaller fleets is a secret known 
only to themselves, but it is just this comprehensive- 
ness and attention to detail which makes “‘ Jane’ 
so invaluable to naval students the world over. 

There is one point on which a word of criticism must 
be said. Many of the photographs are spoiled by the 
indifferent quality of the paper on which they are 
reproduced. This is especially the case with views 
which are intended to show details, for many of the 
impressions are so blurred that minute objects cannot 
be made out. It seems to be an instance of spoiling 
the ship for a ha’ porth of tar, for the illustrations have 
always been a great feature of * and this year 
they are so numerous and informative that no effort 
should have been spared to reproduce them in a 
worthy manner. 


Jane - 








The Institution of Mechanical 
Engineers’ War Memorial. 


THe war memorial to members of the Institution 
and member of the staff who fell during the Great 
War, which has been placed on the wall of the entrance 
hall of the Institution, will be unveiled by the President 

Captain H. Riall Sankey, C.B., C.B.E.— and dedi 
cated by the Dean of Westminster—the Right Rev. 
Bishop Ryle, K.C.V.O., D.D.—at 5 o’clock p.m. on 
Thursday, February 17th, 1921. 

The order of the ceremony will be as follows : 

(1) The relatives of the fallen, members and their 
friends, assernble in the Meeting Hall at 5 p.m. 

(2) The Lord’s Prayer will be said by the assembly 
standing. 

(3) Short address by the President. 

(4) The assembly will adjourn to the entrance hall. 

(5) Prayer by the Dean of Westminster. 

(6) The President will unveil the tablet. 

(7) The Dean will dedicate the memorial and pro 
nounce the blessing. 

(8) The “ Last Post "’ will be sounded by a bugler. 

The inscription on the memorial is as follows : 

OUR GLORIOUS DEADe 

1914-1919. 

INCHLEY, WILLIAM 
James, W. D. 
Jounston, A. D., Jun. 
KENNEDY, CHARLES 
Keyns, T. B. 
Lanapon, D. E. 
Licey, H. D. 
MacauLay, M. 8. 
MoGroarty, R. D. 
McNavueurton, R. M. C. 
Manisty, H. 8. 
MANNING, G. A. 
Maunse tt, R. G. F. 
Nerison, A. M. 
Norracortr, H. H. M. 
Oxry, W. E. 
Parsons. B. F. 
PoOYNT.NG, ARTHUR 
Reep, F. H. 
REYNOLDs, W. A. 
Ross, H. B. 
Rosertson, L. 8. 
RosBertson, R. 8. 
Str. Leocrer, A. S. pe 
SoHNeEIpDER, H. H. 
ScoTcHer, W. G. 
Sairuey, F. L. 
Spink, R. J. 
STEPHENS, H. G. 
Taywor, C. G. 
Tessutr, O. N. 
Tuomas, J. V. 
THorRNF, G. 8. 
TREMEARNE, W. C. 
VANDELL, He I. 
Vennina, T. A. 
VyYa.., L. E. 


Apams, DuDLE\ 
AnprReEws, G. L. 
Anprews, H. G. 
ArMsTRONG, P. T. 
ARMSTRONG, W. K. 
sARNES, E. E. 
Barrett, E. B. 
Barstow, M. W 
Bruce, A. C. A. 
BucktTon, A. 8. 
Bumpus, B. E. 

Busk, E. T. 

Case, G. P. 

Casson, WILLIAM 
Corre, A. W 

Covustn, A. N. 
Cricuton, J. A 
Crorton, E. V. M. 
CUNNINGHAM, F. L 
Davipson, J. 8. 
Deakin, G. W. 
Dom.eo, R. F. 
DoNALDSON, Sir H. F. 
Dovuc.ass, P. C. D 
Druitt, C. L. 

Evuts, H. D. 
GHLBERT, Davip 
Gooperve, T. E. 
GorpDon, VIVIAN 
Gort, A. H. 
Grirritas, R. 5. 
Grmuwoop, B. C. R. 
HaILe, Epwarp 
Hau, G. 5S. 

Hau, W. B 
Hanpcock, R. H 
Harris, L., A. P. 
Harrison, D. R. D. 
Harvey, W. C. 
Harrow, R. A. 
Hewson, C. L. B. 
Ho.uiuincsworts, FREDK. 
Hopkinson, BERTRAM 
Howanrtu, JOHN 


WaLKER, R. H. 

Wetsu, A. R. 

Wirxrns, F. T. 

Witson, JOHN 

Witson, L. H. 

Worssam, L. H. 
Newron, EpWarp (Stafi). 





Locomotive Footplate Experiences. 


No. XTI.* 


By bk. C. POULTNEY, M.B.E. 


LANCASHIRE AND YORKSHIRE 


Ll HAVE made several journeys on the Lancashire 
and Yorkshire Railway with different kinds of 
passenger trains, in order to note the method of, 
operation and performance of the locomotives. In 
this article I will deal with each journey separately, 
giving in the first place some particulars of the road, 
followed by brief to the locomotives 
employed, and lastly, the results of my notes made on 
the trip. 

In all, I have made six different journeys over the 
Lancashire and Yorkshire system, follows : 
(1) Manchester (Victoria) to Blackpool (Talbot-road) ; 
(2) Blackpool (Central) to Bolton; (3) Manchester 
(Victoria) to Wakefield; (4) Wakefield to Man- 
chester (Victoria); (5) Manchester (Victoria) to 
Southport (Chapel-street); (6) Southport (Chapel- 
street) to Manchester (Victoria). 


au reference 


as 


MANCHESTER (VicToRIA) TO BLACKPpooL (TALBOT- 


ROAD). 


The trains on this service are amongst the heaviest 
and most important on the system, and one has only 
to visit Victoria Station between, say, the hours of 
9 a.m. and 10 a.m., and again between 4 p.m. and 
6 p.m., and note the trains as they arrive and depart 
for Blackpool, to realise the truth of this statement. 
The trains are made up of anything from eight to 
twelve or more eight-wheeled coaches, all vestibuled 
and well appointed, and of imposing appearance, 

I chose for my trip the evening train booked to 
leave Victoria at 4-55 p.m.,and due at Talbot-road 
at 6-6 p.m., making two stops, at Poulton, 45.6 miles, 
at 6-57, and Bispham, 47.6 miles, at 6-3, the total 
distance from Manchester to Talbot-road being 48.9 
miles. The trains in this service travel over two 
routes, one via Bolton and Chorley, and the other 
via Atherton and Chorley, and both are equally 
difficult in fact, 
lL may say the whole system is most difficult from the 
point of view of heavy gradients, and travel where 
you will you are faced either with steep climbs, 
sharp curves, or complicated junctions, or a combina- 


so far as gradients are concerned ; 


tion of all three. 

The road to Blackpool via Atherton is no exception. 
About two miles from Victoria Station begins the 
Pendlebury bank, about 3 miles long, the chief 
gradients being 1 in 92, 1 in 84, | in 118, and 1 in 
340 to Swinton ; thence on to Dobbs Brow Junction 
the line rises and falls on gradients of 1 in 350 down, 
1 in 100 up, 1 in 306 down, followed by a rise of 1 in 
116 beyond Atherton. From Dobbs Brow Junction 
on to Chorley the line falls generally at rates of 1 in 
442, and 1 in 220. From Chorley to Euxton Junction, 
where the line joins the London and North-Western, 
there is a drop for 3 miles at the rate of 1 in 132, and 
from Euxton to Preston is all down hill, the principal 
gradients being | in 440, 1 in 100, and 1 in 330. 
Between Preston and Kirkham, some 9 miles, the 
line is almost level, and the remaining distance to 
Blackpool is also quite easy running, ending with a 
short rise at rates of 1 in 184 and 1 in 387. 

For the Blackpool run the train consisted of ten 
the total weight of which 
was 269 tons—-40 axles. No allowance is made for 
passengers, and the train, like all others on this 
service, was well filled. 

Generally, engines of the 4-4-2 type are employed 
on these trains, and on this occasion I had one of this 
type—engine No. 1415. Those who follow locomotive 
development on English railways will remember that 
Sir J. A. F. Aspinall, when chief mechanical engineer, 
introduced these engines some years ago for express 
service on the Lancashire and Yorkshire. They have 
inside cylinders 19in. by 26in., and the coupled 
wheels are 7ft. 3in. diameter. The boilers have 
1522 square feet of heating surface, and work at 
180 lb. steam pressure. The grate surface is 23 square 
feet. Joy’s valve motion, operating semi-balanced 
flat valves placed on the top of the cylinders is used. 
This gear is standard, and holds good for two classes 
of 4-4—0 engines, having 7it. 3in. and 6ft. wheels, 
and for 2—4—2 side tank engines of different classes 
having short and long coal bunkers, and having Bel- 
paire and round-topped fire-boxes. The total weight 
of the 4-4-2 engine with tender in working trim is 
89 tons 8 ewt., of which 35 tons are carried on the 
coupled axles. The tender takes 5 tons of fuel, and 
2290 gallons of water. The vacuum brake operates 
on the engine and tender as well as the train, and the 
water scoop is worked by a vacuum cylinder. All the 
engines are fitted with a scoop operated in this 
manner, and it seems to be perfectly satisfactory. A 
screw reverse gear is provided, and there are five 
notches or divisions on the index plate each side of 
centre gear. This gear, like the valve motion, is 
standard for all types of engines working with 
saturated steam, and in this connection I may men- 
tion that although I travelled on six different engines, 
covering four different classes, not one was fitted 
with a superheater. In fact, while there is a number 


eight-wheeled coaches, 
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of superheated engines in service for both passenger 
and goods traffic, from observation I got the im- 
pression that the number of engines so fitted was not 
proportionately so large as might be expected in view 
of the generally extensive use of superheaters in 
locomotive service. 

The 4-55 p.m. train, when I travelled by it, started 
smartly to time, and the first 13} miles up to Dobbs 
Brow Junction were covered in exactly the time 
allowed, namely, 19 min., equal to an average speed 
of 42.6 miles per hour. 

The driver's position is on the left hand of the 
footplate, and on the 4-4-2 engines is provided with 
a seat on which he sits, with the cab window, in shape 
long and narrow, right in front of him. The reversing 
wheel is placed in a vertical position in the corner of 
the cab between the driver's seat and the window ; 
conveniently situated on the left hand is the steam 
sanding valve, and the brake ejector is mounted 
on the back plate of the boiler within easy reach of 
the driver’s right hand. The regulator handle is so 
arranged that it is worked by a horizontal sliding 
bar, working across the boiler back plate in suitable 
guides, and a simple screw clamp enables it to be 
held in any position if necessary. The fire-door is 
of the “*‘ Webb ” pattern, and is at a convenient height 
above the footplate, as is also the coal gate on the 
tender. 

Between Victoria and Swinton the regulator was 
full open, and the gear in notch 2} corresponding to 
about 50 per cent. cut-off. After passing the summit 
just beyond Swinton station the gear was pulled up 
to notch 2, giving a cut-off of 35 per cent. After- 
wards, on the easier portions of the road, the running 
position was about 1} from the centre, 
corresponding to a cut -off of 30 per cent., the regulator 
being almost always full open. Between Victoria 
and Blackrod Junction the steam pressure varied 
from 180 lb. to 165 lb., and this is the most difficult 
section of the run going to Blackpool. The fireman 
fired fairly hard on this portion of the journey, 
usually ten shovels of coal every two to three minutes. 
One injector was used, but not constantly; it was 
shut off whenever possible. Between Dobbs Brow 
and Chorley we were checked three times by signals. 
There are so many trains going in the same direction 
over this road about the same time that it is most 


notches 


difficult to get a clear run. From Dobbs Brow to 
Hindley Junction, 1.3 miles, took 2 min.; the 2.3 
miles to Horwich Fork Junction took 4} min., 


including a signal check; from thence to Blackrod, 
.4 miles, took 14 min., including another check, and 
the 5.1 miles on to Chorley, passed with steam shut 
off at 5-28.25, required 6} min., speeds of 39.0, 
32.5, 16.0 and 47 miles per hour. The 8.6 miles 
from Chorley down to Preston took 12} min., including 
reduced speed passing Euxton Junction, and running 
through Preston with steam off, the average speed 
being for this distance 40.5 miles per hour. These 
frequent checks made us two minutes late passing 
Preston. Between Preston and Poulton, 14.4 miles, 
we were badly checked, and finally stopped for 1 min. 
20 sec. at Kirkham South Junction, so that we did 
not pull up in Poulton Station till 6-4.2, instead of 
5-57, the booked time, the 14.4 miles having been 
run at an average of 37.5 miles per hour. Bispham, 
2 miles from Poulton, took 4} min., 26.7 miles 
per hour, and Talbot-road was reached at 6-14.3 
instead of 6-6, or 8.3 min. late, a disappointing result 
after having made such good running over the earlier 
and more difficult stage of the run. It takes a pretty 
good engine to get through Dobbs Brow in the time 
allowed with ten eight-wheelers 


Brackpoou (CENTRAL) TO BOLTON. 

For my run from Blackpool (Central) to Bolton I 
had one of the passenger tank engines—-No. 817 
fitted with a Belpaire fire-box. These engines have 
cylinders 18in. by 26in., and are of the 2-4-2 type, 
having radial axle-boxes at the leading and trailing 
ends. The total heating surface is 1051 square feet, 
and the grate area 18.75 square feet. The coupled 
wheels are 5it. 8in. diameter, and the boiler pressure 
is 180lb. These engines weigh in working order, 
that is, when carrying 1540 gals. of water and 3 tons 
3 cwt. of fuel, 60 tons 4ewt. The load behind the 
engine was five eight-wheeled coaches, equal to 122 
tons, without allowance for passengers. 

The train by which I travelled leaves Blackpool 
at 7-10 p.m., and stops at all stations to Preston, 
where it is due at 8-6. From Preston the next stop 
is Chorley at 8-25, and after that Bolton at 8-45 p.m 
The distance between Blackpool (Central) and 
Preston is 20.1 miles, and between these points the 
train stops nine times. We ran from Blackpool to a 
signal stop just outside Preston station in 56 min., 
being brought to a stand at exactly 8-6 p.m., the 
time we should have been up to the platform : 
actually we arrived in the station at 8-15, and left 
again at 8-19}. The engine then made a smart run 
to Chorley in 14} min. for the 8.6 miles, passing 
Leyland, 4 miles, in 6} min., and running the next 
4.6 miles to the stop at Chorley in 8 min., speeds of 
37.0 and 34.4 miles perhour. The entire run is uphill 
on gradients mostly of 1 in 330 and 1 in 100, with 1 in 
132 for the last 3 miles, From Chorley, left et 8-34.9, 
to stopping at Bolton at 8-52, took 17 min. 5 sec. 
for the 11.5 miles, the average speed being 40.5 
miles per hour. 





These tank engines run very steadily, and the 
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driver usually kept the regulator about half open on 
that part of the run where we made frequent stops, 
but between Preston and Bolton it was wide open, 
and the reverse in notch 1}. Steam was very well 
maintained, but the coal on the engine seemed to be 
of very good quality. The fireman as a rule fired 
ounce only between each stop between Blackpool and 
Preston, 

[ do not know that there is anything particularly 
interesting so far as a footplate experience is con- 
cerned on a run of this nature, but to visit the Lanca- 
shire and Yorkshire Railway and not have one or 
two runs on the passenger tank engines would be like 
visiting Roslyn and not seeing the Apprentice Pillar. 
(VicTORIA) WAKEFIELD, AND 


MANCHESTER TO 


(VicToRia). 


The distance from Manchester to Wakefield is 
17.9 miles, and between these points there are 
fifteen junctions, and about five miles of level road. 
There are eight tunnels, and the total number of 
stations and junctions passed is thirty-four! I do 
not think there is another length of road in -the 
country like it; a length of line of this nature with 
a junction every thee miles is, 1 fancy, something of 


WAKEFIELD TO MANCHESTER 


a record, 

Starting from Victoria, the line 
begins to rise at the rate of 1 in 77, with succeeding 
lengths of 1 in 150. 1 in 102, 1 in 65, and 1 in 130, to 
Newton Heath, 3 miles; then follows 2} miles of 
1 in 150, 2} miles of 1 in 151, 2 miles of 1 in 330, 
followed by a level 2 miles, and about 4 miles of 1 in 
330 up to Walsden, which station marks the summit, 
which is 18 miles from Manchester. From Walsden 
to Wakefield is almost all down hill, the chief gradients 
being 1 in 160, between Walsden and Todmorden, 
between which place and Sowerby Bridge the gra- 
dients vary from 1 in 185 to 1 in 330, and 1 in 377. 
Between Sowerby Bridge and Mirefield the gradients 
are | in 377, 1 in 526, and 1 in 440, and from thence 
to Wakefield the line falls at rates of 1 in 660 and 1 
in 377, followed by a level stretch for about 14 miles 
into Wakefield. Coupled with these gradients the 
numerous sharp curves make this section of line 
particularly difficult to work running in either direc- 
tion. 

The train I selected for my run to Wakefield was 
the 10-30 a.m. Liverpool to York luncheon car express, 
which is timed to leave Victoria at 11-20 a.m. The 
load on the occasion under notice was seven coaches- 
six eight-wheelers and one twelve-wheeler—30 axles, 
198 tons, not counting passengers and baggage. 
The engine was No. 1418. one of the 4-4-2 type, 
similar to the locomotive I had for my Blackpool 
run. 

The train was a few minutes behind in arriving 
from Liverpool, and we did not get away from Man- 
chester till 11-25} a.m. The first 5.4 miles up to 
Middleton Junction, passed at 11-36, took 10} min., 
equal to 30.1 miles per hour, the regulator being full 
open, and the engine for the first two miles in full 
gear. The steam pressure was 180]b. at starting, 
and this pressure was well maintained, not getting 
below 170 lb. at any point, and on passing Rochdale, 
10.6 miles from Victoria, it had again risen to 180 Ib. 
The 124 miles between Middleton and Walsden were 
covered in 16 min., or at an average speed of 46.8 
miles per hour, the regulator being full open and the 
reverse gear in notch 1}, corresponding to a cut-off 
equal to 25 per cent. One injector was in action 
most of the time, and the rate of firing was about 
ten to twelve shovels of coal every two to three 
minutes, 

From passing Walsden to passing Todmorden took 
1} min. for the 1.4 miles, and the time from Tod- 
inorden down to Sowerby Bridge, passed at 12—4 p.m., 
was 10} min. for the 9.47 miles, speeds of 56 and 54 
tniles per hour, steam being shut off for the whole 
distance. We took water from the track troughs 
just before entering the tunnel at the Todmorden 
end of Sowerby Bridge Station, the fireman manipu- 
lating the vacuum gear provided for lowering and 
raising the scoop. 

About 3 miles on, at Elland, we were rather badly 
slowed by signals, so that the 9.76 miles between 
Sowerby Bridge and Mirefield, passed at 12-18}, took 
14} min., bringing the speed down to an average of 
t1.1 miles per hour. From Mirefield te Wakefield 
took 11? min. for the 9.37 miles, giving an average 
of 47.7 miles per hour, the arrival time at Wakefield 
being 12-30, exactly two minutes behind time. Thus 
the run had been made in 64} min. against 68 min. 
allowed. The time allowed between leaving Man- 
chester and passing Todmorden, 19.3 miles, is 32 min., 
and we ran it in 28.25 min. ; and between Todmorden 
and Wakefield the allowed time is 36 min.; we took 
36} min., which included the slow nearing Elland. 


almost immediately 


My return trip to Manchester was made by the 
York and Liverpool express, booked to leave Wakefield 
at 3-31 p.m. This seems a popular train, for there 
was quite a number of passengers waiting on the 
platform. I did not note the arriva] time from York, 
but we did not leave Wakefield till 3-333, 2} min 
late. The weather conditions, which were excellent 
on the morning run, were decidedly less favourable 
for the return journey, as it was raining and generally 
unpleasant for most part of the time, though clearing 
later. 

I had another of the 4-4-2 type engines, this time 





No. 1414. It was intended that I should have had 
one of the four-cylinder 4~6—0 engines of Mr. Hughes’ 
design, but something had happened to the engine, 
and I had the 4-4-2 instead. These 4-4-2 engines 
are rather light on their coupled wheels, and in damp 
weather they are apt to slip, so the driver started 
very carefully. Unfortunately, just as we were 
getting into our stride, we were stopped by signals at 
Horbury, some four miles on our journey, for 1} min. 
This made the time for the 9.37 miles to Mirefield, 
all up hill, 17}? min., the average speed being 31.7 
miles per hour. The next 9.76 miles to Sowerby 
Bridge, up hill at rates of 1 in 440, 1 in 526, and 1 in 
377, took 11 min. 55 sec., 49.2 miles per hour, and 
we stopped at Todmorden at 4-15 and 40 sec., the 
9.47 miles from Sowerby Bridge, all up hill, on 
gradients varying from 1 in 377, to 1 in 183, having 
taken 124 min., 45.5 miles per hour. 

After a wait of 1 min. 20 sec., the train left again 
at 4-17, and the 13.9 miles on to Middleton Junction 
were run in 18 min., representing an average speed 
of 46.4 miles per hour. This distance, with the 
exception of the 1.4 miles up to Walsden, is all down 
hill. The final 5.4 miles into Victoria were run in 
8 min., or 40.5 miles per hour. During the whole run 
the driver never had the regulator more than half 
open, and between Wakefield and Walsden, nearly 
all up hill, the reverse was in notch 2, giving a cut-off 
of 35 per cent., while between Walsden and Middleton 
Junction with the regulator half open the cut-off 
was about 25 per cent. Going up the bank to Walsden 
the steam pressure was kept about 170 lb. to 175 lb., 
the rate of firing being about every two minutes from 
ten to twelve shovels of fuel. Between Rochdale and 
Middleton Junction we ran pretty fast. Six minutes 
is allowed for this distance, which is 5.2 miles, and 
we took 5 min. 40 sec., or 55 miles per hour. Between 
Middleton Junction and Victoria Station 8 min. is 
allowed, and we did it in exactly that time. : 

The run from Wakefield to Victoria is booked to be 
done in 69 min.; we actually took 69} min., but as 
the signal stop at Horbury lasted 1} min., there re- 
mains }? min. to be credited to the engine. 

The load behind the tender, not including passen- 
gers, was 1754 tons, eight eight-wheeled coaches 
32 axles. 

TO SoOuTHPORT (CHAPEL. 


MANCHESTER (VICTORIA) 


STREET) AND SOUTHPORT (CHAPEL-*TREET) To 


MANCHESTER (VICTORIA). 


The Manchester and Southport services on the 
Lancashire and Yorkshire are of an important 
character, and I made a run each way to see the 
working of these trains. 

For the run to Southport I selected the 5—0 p.m. 
ex Victoria, due at Southport at 5-51, 51 min. for 
the 35.3 miles, run by this train without an inter- 
mediate stop, except at St. Luke’s, which is less 
than a mile from Chapel-street Station. For this 
journey the train consisted of ten eight-wheeled 
coaches, the total weight of which was 271 tons 
40 axles. 

As on the Blackpool trains, these coaches are 
vestibule connected, and are excellent in their 
appointments and appearance, and were, like most 
of the company’s stock, built at the works at Newton 
Heath. 

Two locomotives were used on this train. They 
were both of the 44-0 type, having 6ft. driving 
wheels and inside cylinders 18in. by 26in. The 
boilers of this class have a total heating surface of 
955.84 square feet, and the grate area is 18.75 square 
feet. The boiler pressure is 160 lb. The standard ty pe of 
Joy’s motion and reversing screw gear is used. The 
valves are on the top of the cylinders, and, as in the 
other saturated steam engines, are of the semi- 
balanced description. The engines weigh 44 tons 
2 ewt. in working order, of which 29 tons 18 ewt. are 
on the coupled axles. The tractive force at 85 per 
cent. of the maximum steam pressure is 15,912 lb. 
The tenders run on six wheels, and carry 4 tons of 
fuel and 2000 gals. of water ; they, in common with 
all other tenders, have a scoop fitted with a vacuum 
operating gear. The Vacuum Brake Company’s 
standard type of ejector is fitted, and other footplate 
fittings include Gresham injectors, a sight-feed lubri- 
cator, and two water gauges. The “Webb” type 
of fire-door is used. Nowadays all the Lancashire 
and Yorkshire locomotives are built at the Horwich 
shops, but these particular locomotives have been in 
service for a number of years past, and were con- 
structed by Beyer, Peacock and Co., Gorton. 
A load of 271 tons is more than one of these relatively 
small engines can take on the schedule of this train, 
so we had an assistant throughout, the pilot being 
one of the same class. The train engine was No. 1005, 
that of the pilot No. 1002. 

Starting at 5-1} p.m., the two engines, with their 
well-filled train, got through Swinton at the summit 
of the Pendlebury bank, at 5-12, 5 miles in 10} min., 
28.6 miles per hour, in spite of a bad signal check 
going up the steep | in 84 gradient. From Swinton 
to passing Crow’s Nest Junction at 5-23 took 11 min. 
for the 9.8 miles of road, most of which is up hill, 
running on gradients of 1 in 100, 1 in 250, 1 in 116, 
1 in 150, 1 in 240, interspersed with some down-hill 
stretches of 1 in 350, 1 in 306, 1 in 150, and 1 in 400, 
on which latter gradient Crow’s Nest Junction is 





situated. From Crow’s Nest Junction to Wigan, 
3.1 miles, the road is mostly down hill, and the 
stretch was run in 4} min., though we were checked 
by signals at Hindley, speed 41.3 miles per hour. 
From Wigan to Biscar Lane is practically all down 
hill, at rates of 1 in 277, 1 in 145, 1 in 257, 1 in 192, 
1 in 896, and | in 885, with some lengths of up-hill 
running at 1 in 200, 1 in 230, 1 in 238, a short length 
of 1 in 78, and a length of 1 in 275. The distance 
from Wigan to Biscar Lane is 13 miles, which the 
engines very easily covered in 14} min. The remaining 
4.4 miles from passing Biscar Lane at 5-42} to stop 
ping at Chapel-street at 5-50, took 7} min., including 
a stop at St. Luke’s of 55 sec. duration. 

We were 1} min. late leaving Victoria, 2 
passing Crow's Nest Junction, and 1 min. early at 
Southport. 

The regulator was for the most part about one-third 
open, except when running on down gradients after 
passing Wigan and before between Crow’s Nest and 
Wigan, when it was not more than a quarter open. 
On the Pendlebury bank the reverse gear was 
for a 35 per cent. cut-off, and later for a 25 per cent. 
cut-off. The steam pressure was easily kept at 150 Ib. 
to 160 lb., and the rate of firing was about ten shovels 
of fuel every two and a-half to three minutes. Both 
engines seemed to be operated in much the same 
way, as I could see the regulator of the pilot engine, 
and judging from the way the smoke left the funnel, 
the leading driver appeared to be doing his share ; 
on the banks I think he did rather more, but the 
trouble with piloting is that one man cannot really 
know how much the other is doing. Both engines 
took water at once from the same trough, and ther« 
was enough for each. The water rate was not heavy, 
as the engines were lightly loaded. We did not run 
one injector continuously, the demand for steam not 


min. late 


set 


being such as to require it. 

Returning from Chapel-street at 7-0 on an express 
to Victoria, with stops at St. Luke’s, Wigan, and 
Salford, L had a passenger tank engine, No. 725, 
with six eight-wheeled coaches, or a load of 140} 
tons, not counting passengers, &c. This engine 
differed from the one I had previously between 
Blackpool and Bolton, inasmuch as it had a round 
topped fire-box of the ordinary type, and a smoke-box 
built up in the ordinary manner on the cylinder 
casting instead of being carried on @ cast saddle, as 
is the case with those engines fitted with Belpaire 
The engines of this class weigh 59 tons 3 ewt. 
that is, when the tanks are filled 
with 1540 gals. of water and the bunk loaded with 
3 tons 3ewt. of coal. The total heating surface is 
955.84 square feet, and the grate area is 18.75 square 
feet. The boiler steam pressure is 180 lb. So far as 
general design is concerned the engines follow Horwich 
standard practice, and they have for years past done 
excellent work on all sections of the Lancashire and 
Yorkshire. 

The train left Southport at 7-1, and stopped 
St. Luke’s for 1} min., the arrival and departure 
times being 7-3 and 7-4}. Wigan, 17.4 miles from 
Chapel-street was reached at 7-25} against a scheduled 
time of 7—26, the running time for the distance being 
94} min., 42.7 miles per hour. 


bx vilers. 
in working order ; 


at 


Leaving Wigan again punctual to time at 7-28, we 
ran to Salford, 17.2 miles, in 21 min., the speed averag 
ing 49.2 miles per hour, quite a smart performance. 
The regulator was wide open and the cut-off was from 
36 to 25 per cent. The steam pressure was easily 
kept near the 180 1b. mark, and the rate of firing was 
about eight to ten shovels of coal every two to three 
minutes. One injector was used, and it was in action 
most of the time between Wigan and Salford. The 
arrival time at Salford was 7-54, and we left again 
at 7-56, and arrived at Victoria at 7-58, 1 min. before 
the book time. 

These engines ride remarkably well, and seem to do 
their work in a very expeditious fashion, and can get 
a moderately heavy train into speed readily. They 
have a steam sanding gear, which helps them at 
starting. 

I remember many years ago, when I first saw these 
engines, I was attracted by their general design, and 
the work which I have now seen them do confirms 
the impression then formed as to their worth. Before 
the electrification of the Liverpool and Southport line 
[ have seen these engines handle some very heavy 
trains on that particular section. 

Regarding the particulars of the various locomotives, 
I should mention that the heating surfaces given are 
based on the superficial areas of the fire contact 
surfaces. ‘The mechanical authorities at Horwich 
seem now to prefer this system of measurement, but 
for my part I fail to see what useful purpose can be 
served by departing from the standard practice, which: 
obtains elsewhere, especially as by doing so all means 
of making comparisons are destroyed. 

In conclusion, I have pleasure in acknowledging 
the many kindnesses and courtesies I have received 
from Mr. George Hughes, C.B.E., chief mechanical 
engineer, and his staff at Horwich. But for the assist- 
anee so readily given me the observations which | 
have made on the Lancashire and Yorkshire Railway 
systern could not have been so extensively made, for 
beyond the simple granting of facilities everything 
was done to make for my convenience, and to help 
in the work of noting the performance of the loco- 
motives. 
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PIG. 1 


The Hilger Interference Gauge. 


DuRING the past few years, and particularly during the 
war, the requirements of engineering have demanded an 
ever-increasing de gree ol pe riection in precision instru 
ments and machinery for manufacturing high-class 


produc ts his process has involved an even preate! need 
ot improvement in measuring and comparison instruments 
used in the tool room and inspection department The 


difficulty of applying an improvement is easily realised 
when one considers the relatively high accuracy needed 
in a measuring device compared with that of the object 
being measured The differences involved in modern work 
are in some cases 80 small that it is only possible to measure 
them in terms of wave lengths of light. It is, therefore, 
evident that the highest class of micrometer would be 
quite useless. It is at this point that optical science 
comes to the aid of the engineer, with a device involving 
the prince iple of interference of light waves This appliance 

the Hilger interference gauge— is claimed to show with 
certainty differences of .000,0lin with easily estimated 
differences of .000,001in 

4 simple way of producing interference bands is to place 
form two reflections of a distant light source, the waves 
of light from which mutually interfere with and reinforce 


two glass plates in contact The two contact surfaces 





FIG. 3 


each other, the effect being manifested in the form of 
light and dark bands. The number and form of these 
bands give an accurate index to the shape of the air 
enclosed by the two glass surfaces. Thus if the surfaces 
are truly plane and enclose a thin wedge of air, a number 
of straight bands will be formed parallel with the inter- 
section of the surfaces. Although simple, the arrangement 
is extremely sensitive. Thus, when the plates are inclined 
at an angle of 1 sec., the number of dark or light bands in 
2in. would be nine-tenths, and on increasing to 5 secs., the 
bands in 2 in. would number four and a-half. This increase 
of angle would correspond to a difference of .000,038 in 
Zin. The same effects are produced if the lower contact 
surface is of metal and is in a condition to reflect light. 
The method has been in use in the workshops of Adam 
Hilger, Limited, 75a, Camden-road, N.W. 1, for the past 
twenty years, and has, we are informed, been found 
essential to the highest finish of metal and glass surfaces. 

The firm has put on the market the results of its exper- 
ience in the form of a simple equipment for the workshop 
or laboratory. This equipment consists of a set of three 
optical flats and a case fitted with a special light filter. 
Two of the flats are designed for constant use, while the 
third is for verification purposes. The whole set in its 
box is shown in Fig. 1. The filter is automatically brought 
into position on lifting the lid, and when raised discloses 
a velvet-lined tray in whick the tests are conducted. 
When the equipment is out of use the flats can be placed 
underneath the tray in velvet-lined circular recesses. The 
illumination is obtained from daylight or from any other 
light that happens to be available. The filter is an im- 
portant item, and was designed by Messrs. Hilger with the 


special object of making the apparatus one which can be 
used either in artificial light or in full daylight with 
maximum visibility of the wave length bands. Its effect 
is shown strikingly in Fig. 1, where the shadow of the filter 
falls across two glass plates in contact. The dislike of the 
engineer for making delicate measurements in subdued 
light or darkness is well known The removal of this 
objection, it is held, should ensure a wide field for the 
adoption of the tool. Figs. 1 and 2 show the complete 

Fig. 3 shows a view in more detail 


equipment in use, while 
of the actual appearance of the interference bands The 
number of bands shown would indicate a difference in 
height of the two objects of .000,107in 

Another interesting application of the method is in the 
observation of a ground metal surface just before lapping. 
If the surface is in a condition to reflect licht, curious 
patterns may be seen on placing the flat in contact with it. 
These patterns, indicating a departure from flatness, often 
take the form of ripples, but most usually they are similar 
to those seen on looking through pieces of water silk. 

The theory underlying all corrections can be expressed 
shortly as follows :— If two surfaces are in close proximity, 
but are slightly inclined to each other, interference bands 
parallel to the intersection of the two surfaces are observed 
when using the special filter described above If one 
surface only is plane, the bands formed will be curved, 
and each band will pass through all points of the air film 
which are of uniform thickness. Thus the bands form 
contour lines for the curved surface. By this means, 
being given one plane surface, the planeness of any other 
surface can be tested. 








ENGINEERING NEWS FROM SOUTH AMERICA. 


(By our Special Correspondent, Mr. Easton Garrett.) 


Buenos Arres, December 30th, 1920. 

Trt Executive Power has issued a decree conceding 
to the Department of the Sanitary Works of the Nation 
the sum of £60,000 to defray the cost of the sa itary works 
in the cities of Jujuy—£20,000—and sums of £10,000 and 
£30,000 to pay for similar works at Mar de! Plata and 
Santa Fé respectively. Sanitary works have also been 
decided on for several other towns and cities in the 
republic, amongst them being San Juan, £50,000, and 
La Banda, in the Province of Santiago del Estero. £36,000. 
In Mar de! Plata, the seaside resort, the hydraulic machi- 
nery in the sanitary works is to be replaced by electric 
machinery. In connection with this scheme, a new electric 
generating station has been decided on. The total cost 
of this work is estimated at £240,000. 

The National Department of Perts and Navigation is 
taking up the matter of the floating stages which have 
been resolved upon for all the riverside towns which have 
not fixed ports. As soon as the general and detailed plans 
and estimates have been got out and approved, the work 
will be put in hand immediately. These installations will 
include the roads giving access to the staging, as well as 
the necessary space for marshalling and manceuvring 
vehicles. On the fixed works thero will be stages to allow 
working cargo at the highest flood levels as well as at mean 
and low levels. Amongst the more important works of 
this nature may be mentioned those at Esquina-—Province 
of Corrientes—with an estimated cost of £21,500, and at 
Victoria—Province of Entre Rios—£42,000. This latter 
port now has direct communication with the port of 
Rosario by means of the numerous channels among 
the islands of the Parana These channels have recently 
been dredged, some 500,000 cubic metres of material 
having been moved from their beds. The scheme at 
Victoria includes the provision of high and low level 
stages, goods sheds, cranes, &c., &c The Entre Rios 
Railway will furnish communication with al) the interior 
of the Province of Entre Rios, and when this work has 
been carried out it will be an important factor in the 
development of the Province of Entre Rios. 

In Asuncion—Paraguay—Congress hes definitely sanc- 
tioned the project referring to the sanitary works for the 
city of Asuncion, at an estimated cost of £1,000,000. To 
meet this outlay the Executive Power will be authorised 
to issue bonds bearing interest at 6 per cent. per annum. 
The work will be publicly tendered for in October next, 
and it is understood that several Argentine contractors 
will submit tenders, as we!l as one from the United States. 


FIG. 2 


A Continuous Densimeter for Boilers. 


ALL engineers who have to do with steam boilers, and 
more especially those of the water-tube type, will appre 
ciate the advantage of having some means of ascertaining 
continuously the density of the water from which they 
have to raise steam. Water-tube boilers, owing to their 
comparatively small water capacity, are particularly 
prone to damage if the water becomes too dense, while 
Lancashire and other similar boilers are also liable to give 
trouble if an excessive amount of soluble salts are con 
tained in the feed water 

A simple and ingenious apparatus for ascertaining the 
density of boiler water has been patented and is now 
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BOILER WATER DENSIMETER 


being put on the market by the Porter Water Softening 
Company, Flixton, Manchester. The principle on which 
the apparatus works is that a column of distilled water 
is balanced against a column of the water contained in 
the boiler. The device is called a ‘‘ Densimeter ” gauge, 
and it consists of an ordinary water gauge, the top of 
which is connected to the steam space in the usual way. 
The bottom connection, which is provided with a #in. 
pipe, is taken down inside the boiler to near the bottom, 
where the water is densest The Densimeter glass is 
fixed beside the ordinary gauge glass, so that comparison 
between the water levels in them is readily made. 

A small condensing chamber, furnished with gills, is 
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fitted at the top of the Densimeter gauge, as may be seen 
in the illustrations. In ita certain amount of steam is 
continuously being condensed when the boiler is at work, 
with the result that a small, but continuous, stream of 
distilled water trickles down into the gauge glass and 
ultimately fills the whole length of the small tube which 
to near the bottom of the boiler, so that, even- 
tually, the tube and glass up to a certain level become 
filled with pure water. 

When a boiler is filled with fresh water, the levels of 
water in the Densimeter gauge glass, and in the ordinary 
gauge glass beside it, are, of course, the same; but, as 
the density of the water in the boiler increases, by reason of 
the generation of steam, the level of the water in the 
Densimeter glass gradually rises above that of the water 
in the ordinary glass, because the weight of the distilled 
water is less than the weight of the salt-charged water in 
the boiler. Apparently there is no mingling of the pure 
and salt waters, and it would seem that the whole length 
of tubing eventually gets completely filled with distilled 
water. 

The limit of salinity usually recommended by the boiler 
insurance companies is 5 oz. of salts per gallon. A given 
volume of water containing that quantity is one-thirty- 
second part heavier than an equal volume of pure water, 
and salinometer measurements are usually made in '/,.nds. 
In the present instrument, the inventor makes the length 
of his column of water in the Densimeter tube 64in., so 
that, when the limit of 5 oz. of salts per gallon, or “!/;,nd ” 
is reached, the difference between the levels of the liquids 
in the two gauge glasses will, he calculates, be 2in. A 
cursor furnished on one side with a pointer and on the 
other with a graduated scale is arranged to be moved up 
and down between the two glasses by means of a vertical 
screw and thumb wheel. The difference in level can by 
its means be easily read off. 

The apparatus is made in two forms, duplex and single, 
both of which are shown in the accompanying engraving. 
The latter is so designed that one of the ordinary gauges 
can be removed and the Densimeter put in its place, the 
sin. pipe being given the desired Jength, and taken down 
to near the bottom of the boiler. In the duplex type 
the Densimeter and ordinary gauge glasses are combined 
in one fitting. 

We are informed that the apparatus has received the 
approval of all the boiler insurance companies. 
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Letters to the Editor. 


(We do not hold ourselves responsilde for the opinions of our 
correspondents. ) 


DROP FORGINGS. 


Sim,—Mr. Bernard Brett's letter in 
ult. raises some quite interesting points in reference to British 
and American drop forging practice. Quite truly, as Mr. Brett 
says, the American uses timber under both his board and steam 
drop hammers, but I also have knowledge of a number of heavy 
steam lifter British type stamps installed in this country, and 
made by one of our best known makers, which are also prov ided 
with a timber cushion under the anvil block. 

Whether or not there is anything in Mr. Brett's sharp elastic 
gravitation blow theory I do know. My impression is, 
however, that the best production and a finish equal to our own 
is got from the American steam stamp. 

The following comparison may be of interest, as it relates 
to precisely the same type of crank shaft which, until recently, 
was made both here in England and in one of the largest Canadian 
drop forge shops, quite close to Detroit, the latter, of course, 


your issue of the 28th 


not 


employing American methods, 
Type of Crank.—Tractor engine, sloping middle webs. 
Chrome vanadium. 
50 Ib. finished stamping. 


Steel 
Weight 
British American 
practice. practice. 
3in. by 2in. billet. 2}in. round bar. 
Separate press, 


Shape of “ use” 
Where bent At stamp in side 
of die, at same 
heat. 
8000 Ib. 


separate heat 
Nominal weight of stamp. 4 tons 
Number of blows required 
to produce full stamping 13-14 ‘ 5-6 
Average production 
hour el as. bbs ; ; “ 20 
Number of cranks over 
which average was taken 
Number of men employed 
at stamp 


per 


3 es 2 


joth makes of crank had to pasa the same physical tests, 
which were not particularly easy, but apparently the results 
obtained in the Canadian forge were up to our own. On the 
whole the Canadian stamping was quite as good a job as the 
British for dimensions, and certainly far cleaner. 

The output of twenty per hour is very moderate indeed for 
American shops, but when very high production is obtained it 
is generally accomplished by working the men in relays from 
independent furnaces, By this method the stamp is continually 
working. 

Mr. Brett makes reference to the dummying and stamping 
of connecting-rods in 1 min. 55sec. I am chiefly interested in 
crank shaft manufacture, but my recollection of connecting-rod 
production in Messrs. Dodge Bros., and Ford's other 
American shops was somewhere in the region of 50-60 per hour 
Like the crank shafts, the output of connecting-rod stampings 
depends so much on the design that perhaps Mr, Brett’s example 
might be equally as good as the American if this point were 


and 


c onsidered. 

[ should also like to refer to the American use of multiple 
dies. In connection with this it is precisely where the steam 
drop hammer, with its well-guided tup and delicate control 
seems to have an advantage. I have seen as many as three 
impressions cut in the one die, side by side—roughing, inter- 
mediate and finishing. Perhaps even in addition some special 
shearing, punching, or bending attachment. As Mr. Brett says 
by this system the American at one heat gradually works up 
the ultimate shape, and I very much question if it is not a better 


method, so far as the final structure of the steel is concerned, 





than attempting to stamp the finished shape straight out of the 
billet in one die impression, as we often do in this country, 

I quite agree with Mr. Brett that the American is able to 
specialise and can often keep one set of dies employed on the 
same job for months on end. In this country the demand is 
not so great, and we stampers have to content ourselves with 
frequent changes of dies, and often resultant heavy loss in output. 

One reference more in respect to production. As Mr. Morrison 
says in your current issue, quite apart from equipment, there is 
the all-important factor of co-operative effort of men to work 
together on a pre-determined scheme of movement with mini- 
mum individual effort. 

I think that most clearly describes my impressions on the 
conditions prevailing in American drop forges. The 
individual man, in spite of the huge output obtained, does not 


most 


appear to work nearly so hard as his British cousin. 
J. H. Witsewx. 
Ist 


Sheffield, February 


Sir,—The letters which appeared, under the above heading, in 
your last two issues are interesting from several points, a live 
one being that only on very rare occasions does one see any Press 
matter on this subject. 

Mr. Wilson and Mr. Brett make serious mention of thesteam- 
propelled stamp tup of America versus the gravity propelled tup 
of this country, but my own opinion on this point is that the 
English method is a better one. Mr. Brett refers to the quality 
of the finished product and the faulty American cranks received 
here during the war. Several! of us know of this complaint, and 
it rather bears out the theory that in a forging made under steam 
hammers or steam-propelled tups the material is foreed or 
crushed into the die impression, whereas in the gravity propelled 
drop hammer—with elastic though initially 
heavy blow-—the material is the die 
impression, leaving the forging with a better molecular structure 


its consequent 


nursed or coaxed into 


and ‘* flow ” than in the first-mentioned case. 

During the war we stamped out some very heavy gun forgings, 
which, although they had no elaborate filigree design on, were 
of such intricate shape and dimensions that I venture to say they 
could not be made anything like so quickly and well on American 
hammers as on English pattern drops. This statement is some- 
what strengthened when I add that, coming as they evidently 
did before American notice, I was approached by the editor of an 
American drop forge periodical to write an article on the manu- 
facture of them for a certain issue of his paper. 

As all the above remarks appear to give the British form of 
manufacture a still smaller door of explanation as to the large 
difference in quantities turned out per shift, your readers might 
What, then, is the reason of this 


point to the writer and say : 
I cannot 


non-competitive comparison between the two results ? 
place a finger on the exact spot, but I willingly express my views. 

Mr. Morison when he refers to the 
augmentation of workmen by workmen, On the job under dis- 
cussion, namely, a crank shaft turned out in England at the rate 
of 100 or less per shift, and in America at the rate of 700 per shift, 
it is assumed, and I think, correctly, that one stamp and two 
In England two to four men would 


touches a good note 


furnaces are the plant used, 
comprise the team, but in America twelve or fourteen men would 
be * buzzing’? round the same plant and, in Mr. Morison’s 
words, the predetermined and well-thought-out action of each 
man would give the large output mentioned. 

One might say, then, why do not we English firms employ 
the same crank? The answer is 
America has 


twelve or fourteen men on 
summed up, I think, in quantities to be made. 
adopted mass production with consequent mass production 
methods and has arrived at the cheapest method yet known of 
making these particular articles, The English drop forger has 
not had a proper chance. The average order for crank shafts is 
a quantity of 500 and in many cases much less. An output of 
700 per day would not carry him over a long period at this rate, 
and I think that, given a real similar large order to go at, the 
English drop forger would before long attain outputs similar to 
the American. 

I shall be very interested to read any further discussions or 
letters on this subject. J. R. Sumner. 
Middlesbrough, January 3 lst. 


IN 1920.’ 


* AERONAUTICS 
Sir, make 


In your issue of January 7th, on page 5, 
various statements regarding civil aviation, with some of which, 


you 
both as a practical airman with a good many years’ experience, 
and as one who takes great interest in and has closely followed 
commercial aviation since its commencement, I must take 
exception to. 

You state that the public is fully alive to the advantages of 
commercial aviation. My experience, and I speak now from 
the position of one who is constantly travelling about the country 
and lccturing to large audiences on air matters, is that the public 
is not in any way alive to the advantages or the possibilities of 
man in ten thousand 


If one mentions, for 


commercial aviation, and that not one 
has given the matter a serious thought. 
example, the comfort of flight, one is greeted with broad smiles 
and laughter, though after the matter has been fully explained, 
people frequently come to me and state that they had no idea 
that commercial aircraft had reached their present state of 
excellence. 

Again, you refer to what you call the untrustworthiness of 
aerial transport. You quote percentages of finished flights, 
your figures being quite correct, but when you compare these 
results, naturally to the disadvantage of the air, with other 
methods of transport you are not quite fair in your remarks. 
For instance, you entirely ignore the fact that during the past 
winter, on several occasions when the cross-Channel steamers 
have been weather-bound in harbour, aircraft have safely made 
the journey between London and Paris, and the only mails 
and passengers to cross to the Continent have been those which 
went by air. 

Similarly, you speak of the London—Paris air service and 
compare it with a railway journey between London and New 
castle—obviously an unfair comparison. Had you compared it 
with the rail and boat service from London to Paris, you would 
find that it is an extremely rare occurrence for the passenger to 
arrive in Paris up to schedule time by train, and that the per- 
centage of punctual journeys by this method would be far lower 
than the percentage of punctual journeys by air. 

Again, when speaking of the cost of aerial transport, you fail 
to take into consideration the fact that in more ways than one 
time saved means money saved. A man wishing to visit Paris 
in order to transact an hour or two’s business in the majority 
of cases takes three days over his business—one day travelling 
in either direction and probably one day in Paris. During this 


time, in addition to his actual fare, he has to pay for hote 
accommodation and meals at high rates, and his total expenses 
will probably be found to be far in excess of the return fare for 
a journey by air, which would enable the man to visit Paris, 
transact his business and return to London on the same day 
without the additional expense of two or three days’ hotel bills 

In your figures for accidents on the air routes, why need 
you quote air figures for a period of seventeen months and rai! 
figures for a period of twelve months ? During the first year 
civil flying in England three passengers were killed and twely: 
injured on the civil air routes. Your figures take in an extr. 
five months during which two regrettable accidents occurred, «1 
a nature which it is quite safe fo.state will be extremely rar 
or impossible, in the near future. 

I agree that the aeronautical industry in 1920 was in a bad! 
way, but there is every prospect of tremendous improvemen: 
all round ‘this year. One of the chief difficulties that con 
mercial aviation is up against at the present time is the attituc: 
of the public, and it is chiefly by means of well-reasoned ani! 
accurate articles that they can be led to take an interest in th: 
matter. I must say that your attitude appears to me to by 
much that of “ kicking a man when he is down.” 

Witrraip T. Brake, Major (Retd.), 
Editor, Aeronautics 

London, E.C. 4, February 4th. 

{When comparing the relative safety of travel by air and by 
rail we took a period of seventeen months for the former becaus: 
that was the longest interval—and therefore the most likely t« 
yield the soundest average—covered by the statisties publish«' 
in the Air Ministry's recent half-yearly report on civil aviatio: 
We did not compare the tote! number of casualties in seventec: 
months civil flying with the total number in twelve months o: 
the railways. Our comparison was based on the numbers killed 
and injured per 1000 passengers carried, so that statistical! 
the periods of time chosen are not material. The seventeen 
months’ interval, we would add, ended with September, 1920 
It did Handley 
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the serious disaster to a 
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LARGE GAS ENGINES. 


Sir,—Your editorial comments of Janvary 9th re above, and 
the subsequent correspondence on the same subject published 
on January 28th, seem to have ignored totally the large vertical 
this country, and therefore the 


your readers and tend to restor: 


gas engines manufactured in 
following facts may interest 
their confidence in the enterprise of British menufacturers and 
purchasers 

During the last six years 65,000 horse-power in vertical gas 
engine units of between 300 and 1500 horse-power were installed 
by this firm alone, and are to-day operating under varied and 
arduous conditions, including driving alternators in paralle! 
to the satisfaction of their purchasers, These include 11.500 
horse-power at a shipbuilding yard, where the current generated 
is in parallel with the local supply 11,500 horse-power at an 
iron and steel works, generating electricity and driving blowers 
and 11,000 horse-power at a Government electric power station 

This record from one firm alone, during a war period when 
normal activities were seriously interfered with, will, we think 
challenge comparison with results anywhere in the world in the 
production of these large power units, and contradicts th: 
suggestion that the large gas engine industry in this country is 
“moribund,” as the uninformed might imagine from your 
comments. 

The gas engine manufacturers are fully the possi 
bilities of this development, and are in a position to offer proved 
and reliable units whenever conditions in the steel and coal track 
permit users to undertake the necessary capital expenditur’ 
required to utilise their waste products. In this connection, 1 
is fair to inquire whether the Ministry of Transport is giving di 
consideration to this form of prime mover, and to the utiliza 
tion of the energy now going to waste in blast-furnaces and cok: 
ovens, for their proposed “ super power stations.” 

Tae Nationat Gas Evxorvse Company, Lowtrep. 

Ashton-under-Lyne, February 4th. 

{ By large gas engines we meant, as must have been clear froin 
the context, engines of large power, say, 600 to 1000 horse-power 
per cylinder, not engines with a multiplication of relativels 
small eylinders.—Ep. Tue E.| 


alive to 


THE WILFLEY PUMP. 


Sin,— With reference to the article in the current number of 
your paper on the Wilfley Mining Machinery Company's centr'- 
fugal pump, the belief expressed therein regarding the suction 
and delivery head is quite wrong, as considerably higher suction 
and delivery heads are commonly dealt with in one stage. li 
an impeller be correctly designed, its diameter will be deter- 
mined by Q.H. and R.P.M., which are all closely related, and 
a variation of one factor will affect all the others. 

Pumps of smal! capacities will have the greatest suction lift 
possibly 30ft. with a 30in. barometer, while a large pump of, 
say, 5000 gallons per minute, would not lift more than 20it., 
the remaining head being absorbed as velocity head in the 
suction, but on the delivery side, heads of 450ft. have been 
obtained in one stage, and such pumps are in operation every 
day, while over 900ft. has been obtained with a very small wheel 
on experimental work. 

The remarks made with regard to the actual duty compared 
with the designed capacity are very misleading, and entirely 
overlook the question of speed, which would easily make all the 
difference claimed. If the designed speed was the same as the 
test speed, then the Wilfley Company have a long way to go 
to avoid overloading the machine put in to drive. 

London, N. 4, February 2nd. P. G. Jonnson. 

{In the article in question we were careful to indicate that we 
took no responsibility for the claims made by the makers 
Ep. Tre FE.) 


CEMENTING AND CEMENT WALLS. 


Sir,—I have read with great interest the article on the 
“Cement Gun” and “ Gunite” in the issue of Taz ENGINEER 
for January 2lst, 1921, and should like to refer particularly 
to Fig. 11, showing the construction of conerete walla, I must 
first make some prefatory remarks to render my subsequent 
suggestions clear. By far the greatest number of medium-sized 
houses in the suburban districts of London and other large 
towns are built with external walls of 9in. stock brickwork in 
mortar for all that portion of the structure above first floor level. 





Such walls do not remain water-tight for many years, and owing 











Fes. 11, 1921 


THE ENGINEER 





159 








to the war there are thousands of such houses in urgent need of 
repairs. The usual practice is to “ re-point,” but that is rarely 
more than partially successful ; a better treatment is to render 
in cement the parts most exposed to the south-westerly gales. 
Before either re-pointing or rendering can be done the old mortar 
joints must be raked out, but this is an irksome and costly busi- 
ness, and entails the use of expensive scaffolding, the cutting out 
holes for putlogs, and their insertion, &c. 

The expense of either re-pointing or cement rendering is at 
present prohibitive. 

It seems to me that if expanded metal or wire netting could be 
fixed to the face of the defective wall, as illustrated in Fig. 11 
that the cement gun could be used to apply successfully a cement 
rendering which would be of closer texture than any put on by 
hand. The key afforded by the netting would be admirable, and 
it should prevent, or diminish, the chances of the “ rendering 
cracking and falling away. I should like to ask the following 
questions 

1) is there any firm which is prepared to carry out in London 
now, the work I suggest ? 

(2) Would the cost of such work be less than the present >ost 
of raking out the joints and cement rendering by hand ? 

}) Can any such successfully completed work be seen in or 
near London ? 

If any of your readers can answer one or more of the above 
questions I think it would interest many persons. 

With reference also to split oak fences for gardens, the initial 
cost is now so high that it seems probable that a 2in. reinforeed 
conerete wall, as illustrated in Fig. 11, would better serve the 
purpose if it can be erected more « heaply. 

k. R. Dovey, M. Inet. OLB. 

Lomion, January 24th 


WAGES AND TAXES. 


Sin,—In your issue of January 21st p. 63 “ An Employer ” is of 
opinion (1) that an unmediate reduction of 20 to 25 per cent 
in wages would stimulate trade, both at home and abroad ; (2) 
that excessive taxation is partly responsible for high cost of 
production. 

With reference to (1), I do not know in what town “* Em 
ployer” is situated, but will assume that the majority of, if 
not all, employers are of the same opinion. May I suggest that 
there are many workmen who are of the same opinion? If, 
however, ‘‘ Employer "’ would really get to the bottom of the 
trouble, he would probably find that excessive taxation has 
something to do with the attitude of labour in wanting a guar 
antee that the cost of living will be reduced 

2) Excessive Taxation._-Will *‘ Employer’ agree with the 
writer that this is due in a great measure to the number of non- 
producers in Government and municipal services, exceeding that 
which can be supported by the producing community ? If so, 
can “ Employer ” explain how it is that employers of labour are 
willing to vote additional pay in these services and at the same 
time seek to reduce the rate of pay in their own establishments, 
although in many cases persons in their own employ are not 
receiving adequate remuneration, having regard to the present 
cost of living ? 

By employers of labour, I mean those persons—direct em 
ployers, directors of companies (sleeping or active), &c.—who 
ire elected to municipal and Government represeytation. 

Let me give an example of Government methods. Here is 
+ man due for pension. He receives over £500 lump sum and 
over £3 per week for life, and yet he grumbles and says it is not 
sufficient. Does this come from nowhere, or does it come from 
the producers—employers and employed—or whence ? Perhaps 
someone can enlighten 

‘What's Goop ror tHe Goosg, 1s Goop 

February Ist. FOR THE GANDER. 


YIELD POINT. 


Sir,—With reference to the leading article in your issue of 
the 28th ult., in which you refer to the method of obtaining the 
“ yield stress "’ by means of applying a pair of dividers to the 
gauge marks of the test piece and noting as the “ yield stress ” 
that stress which first causes a separation of the gauge mark 
sufficient to become noticeable, there is no doubt that this is 
unreliable. The fact of repeatedly applying the load will 
probably affect the final reading by raising its value. 

If, however, the specified minimum yield stress is applied 
to the test piece, and it is then found that no appreciable separa- 
tion of the gauge marks can be observed, we should know that 
the yield point is not less than the amount laid down, and this, 
m conjunction with the ultimate breaking stress and the elonga- 
tion, should give the mechanical properties of the material in a 
form to satisfy the designer. 

By specifying “ yield not less than” and testing in the 
manner mentioned above, the tests can be carried out in a 
commercial manner and are independent of the possible personal! 
error of the tester in attempting to obtain the actual yield point 

R. Repratnu, M. Inst. C.E. 

Coventry, February Ist 


THE WELSH RAILWAY DISASTER. 


Srr,—-The impressions derived from the recital of this woeful 
disaster in your issue of to-day must, I think, revive the old 
plea that the railway train itself should be an indispensable 
acting partner in the control of its progress along the track. 
Amongst those who have laboured long and earnestly towards 
the practical materialisation of this object, I contend that had 
a more rigid mechanical “locking-up” of the line than is 
afforded by the train tablet existed, the fiasco at Abermule 
Station on the 26th ult. should not, and could not, have happened. 

That the passage of an engine or train of any description can 
be automatically employed for the mechanical control of train 
working, without the intervention of human fallibility, must, 
I think, be readily conceded in view of such testimony as is 
afforded by the automatic working of the tube railways of the 
Metropolis and the various systems of cab signalling, &c., on 
our main lines, 

Hewry A. Dissrn. 

Southfields 8.W., February 5th. ¥ 


Sir,—Is it not time for the Ministry of Transport to bring 
forward compulsory legislation requiring constant and direct 
communication between each signal cabin and locomotives or 
motor cars in its section? The evidence that all the officials 
at two stations, Abermule and Newtown, knew that two trains 
were going to destruction of lives, and that officials were power- 
less, added to the fact that a director of the railway was among 
those killed, should induce action. 





I have not searched the files of Taz Enciveer, but I believe 
you commented on a system of continuous communication 
between signal cabin and locomotive cab which the then deputy 
manager of Oudh and Rohilkhand Railway in India, Major 
Alec Gardiner, Assoc. 1.E.E., submitted in working model to 
the India Office in 1908. That model was shown at the October, 
1908, meeting of the Institution of Electrical Engineers at 
Leeds, and a paper read by Major Alec Gardiner, R.E. I 
attended that meeting and no criticism except cost—as I re- 
member, £1200 per mile—was raised, and, speaking from 
memory, signal experts from twenty British railways took part 
in the discussion. 

Tueopore Stevens, M. Inst. C.E 

London, E.C. 3, February 7th 


THE MECHANICALS”™ AND ASSOCIATE MEMBERS 
OF COUNCIL. 


Srr,—On referring to the annual report of the Institution for 
1919, the number of members is given as 2962 and associate 
members 3557, the associate members thus outnumbering the 
members. This fact alone should surely be sufficient grounds 
on which to include associate members on the Council. Mr. 
Dolby in his letter asks if the demand is for new blood on the 
Council, and, if so, then this could easily be achieved by retiring 
some members of Council and appointing other gentlemen, also 
full members. The writer thinks that this is hardly the position. 
The idea is to get new blood on the Council, but not quite in this 
way. As at present constituted, the Council consists of gentle- 
men who occupy eminent positions in the engineering profession. 
This is excellent in its way and upholds the status of the Insti- 
tution. In the opinion of the writer, however, the fact that all 
these gentlemen have reached prominent positions is to a certain 
extent a disadvantage from the associate member's poimt of 
view. 

The associate member has yet to make his position and hence 
will view the activities, or lack of activities, of the Institution 
in a different light from that of the man who has already achieved 
distinetion. In other words, the associate member must continue 
to strive, and such being the case it is very much in his interest 
to make the Institution a real live one, in order that it may bo of 
benefit and assistance to him in his every-day vocation. 

Again, to have younger men on the Council would probably 
inspire confidence in some of the younger men at the ordinary 
meetings. Formal meetings are as a rule all too formal, and at 
present it is the exception rather than the rule for associate 
members to speak and put forward their views. This is evi- 
dently something that should be altered if possible, as the 
Institution should be of equal benefit and give equal oppor 
tunity to all grades of members 

In this connection, the informal meetings are a great step 
forward. The writer had the pleasure of attending most of them 
last session, and found them most interesting and helpful. It 
would probably be correct to say that these mectings were 
largely attended and run by the associate members, although 
some of the members were regular attendants and gave valuable 
assistance generally 

Many of the associate members have been engaged until 
recently in his Majesty's Forces, and the process of getting 
settled again in commercial life has been no light task. The 
writer has had some experience in this connection. Something 
has been done by the Institution, but probably much more 
could have been achieved had the full influence and help of the 
Institution been available to assist members. 

In short, the policy of the Institution should be a progressive 
one, and the writer maintains that the presence of associate 
members on the Council would strengthen it and help to raise 
the Institution to a still higher status and sphere of usefulness. 
The writer is a comparatively recent recruit to the Institution, 
and must apologise for take up your valuable space. 

Arntuur H. Firr, A.M.I. Mech. E. 

Newcastle-upon-Tyne, February lst. 


Sir,—Whatever the aims and objects of our Institution may 
be, surely every member and associate member is anxious to 
see the status of the Institution improved, and its effective scope 
widened. 

To secure this it is necessary for each individual corporate 
member to do his part by being personally active in the interests 
of the Institution. This necessitates perfect confidence between 
the rank and file and the Council, and in this connection the 
associate member of Council should prove invaluable, he should 
become a liaison officer, junior members would confide in him 
more readily than in men already far removed from them by 
virtue of their professional position, and he would “ sense’ 
the feelings of the junior men, and, by keeping the Council 
well informed, grievances would not be allowed to materialise. 

It is open to question whether the Council can know much 
about the opinion of a large body of men engaged on works 
management in its varied ramifications, and here again our 
associate member of Council might be of service. 

It is because I am a full member. because I am a firm believer 
in constitutional government, and because I want a more united, 
a more powerful Institution that I favour the inclusion of asso- 
ciate members in the Council, and I feel that we shall then be 
adopting a 

Forwarp Poticy. 

February 9th. 


THE SEVERN SCHEME. 

Srr —May I be permitted to raise one or two points in con 
nection with the Severn barrage scheme of the Ministry of 
Transport ! 

Supposing the barrage part of the scheme is shelved tempo 
rarily or otherwise, is the “ five million ” bridge to be proceeded 
with all the same on the grounds of the—alleged—present 
inadequacy of the existing tunnel or do the barrage and bridge 
stand or fall together—no barrage, no bridge ? That is, are we 
to regard the bridge merely as a propesal to meet the future— 
more or less hypothetical—traffic expansion with South Wales, 
which the sponsors of the barrage scheme so confidently predict ? 

Further comes the highly important ion of tolls, which so 
far seems to have e attention. As is well known, the 
Great Western Railway exacts @ heavy toll on all traffic both 
goods and passengers, through the Severn Tunnel, in exercise 
of its powers to charge as 12 miles, the actual length of the 
tunnel—4j miles. 

Are any figures available showing the financial results of such 
a toll? I have little hesitation in saying that, were such figures 
available, they would show—not only in connection with the 
Severn Tunnel, but, generally, wherever railway tolls are levied— 
that it is the company, not the community, who benefits. 





lt is doubtful if the propriety of the exaction in perpetuity 
of such tolls can be defended, even though admittedly they are 
designed largely to meet the heavy annual engineering and main 
tenance charges inseparable from works of special magnitude. 

It would be interesting to know whether the Ministry of Trans- 
port has any powers for revising old or imposing new tolls. It 
would certainly appear that the trading community and all 
interested parties would be well advised to go into these matters, 
and to ascertain whether the proposed new bridge is to be 
similarly subject to a burdensome toll, before giving the schem« 
their whole-hearted support a. ¢ 

January 25th 


GAUGE GLASSES 


Sin,—With reference to the article on glass in your issue of 
the 4th inst., we should like to point out that for some years 
prior to the war, and up to the present time, we have manu 
factured a special gauge glass under the name of tishop's 
Adamant,’ to resist high-pressure steam, which is equal to 
anything that has come out of Germany 

It may also interest you to know that before the war we 
shipped large quantities of this quality of glass to Germany 

S. anp C. Bisnor ann Coupany 


St. Helens, February %t! 


PLATE MILL FOR THE UNITED STEEL COMPANY 


Sin,—We notice in your issue of January 28th, page 107, 
you state that Messrs. Davy Brothers, of Sheffield, are con 
structing a large plate mill for the United Steel Company's new 
works at Appleby. We wish, however, to point out that this 
statement is not correct, as we are making the large plate mill 
for the Appleby works 

It may interest you to know that this mill, which weighs 
about 3000 tons, will be far in advance of any plate mill which 
has yet been constructed either in this or in any other country, 
and that it contains a number of new and important features of 
our own, which are being applied to plate rolling mills for the 
first time 

We should be obliged if you will correct the statement above 
referred to 

DuncaN Stewart anv Co., LimrrTep 

Glasgow, February 3rd. 


[We regret the mistake to which our correspondents allude 
It was due to the confusion between two mills for the Appleby 
works—a plate mill which is being made by Duncan Stewart 
and Co., Limited, and a cogging mill Davy Brothers, Limited, 
are erecting Ep. Tue E. 


ECONOMY IN THE OFFICE 


Srr,—We engineers are always being told that we have got to 
study economy, and we are continually being approached by 
people who want to go round our works and tell us how to do 
things. Sometimes, I suppose, when they get hold of a really 
hopeless works, they do make startling improvements by 
doing just what a competent manager would have done without 
them. 

But I have never met one of these gentlemen who wanted to 
reform office routine, unless he happened to be connected with 
w some other gadget for employing 


some new filing system 
more clerks. Now, I am positive there is lots and lots of room 
for improvement and economy in our offices, but just in the 
opposite direction. We employ too many clerks, and we do too 
much filing. Take the case of letter writing. What does a 
man do? Instead of drafting the letter—he is much too lazy 
to do that—he rings for a stenographer and dictates it. Now, I 
venture to say that in nine cases out of ten any man that knows 
how to spell could write what he wants to say almost as quickly 
as he can dictate, and certainly better, and so save all the 
stenographer’s time. Dictating is a luxury that was not very 
expensive in the old days, but is nowadays when stenographers 
are paid three to four pounds a week. 

Then when the letter has been dictated there is still further 
waste of time and material typing it. Why must all letters be 
typed? They look very nice and tidy, of course, but, again, 
it is an unnecessary luxury. Very few people type their private 
correspondence ; why should it be necessary to type the stupid 
little and unimportant letters that make up the bulk of the 
morning post ? 

The amount of time that is wasted writing unimportant 
letters must reach a colossal figure in a year. Think of this. 
If someone rings you up on the telephone and talks about 
something, a word or two of memoranda are the only record 
kept. Or, if someone comes in to see you, as likely as not there 
is no record of the conversation. But if something far less 
important takes place through the post, we have to go through 
the expensive course of reply and acknowledgment, dictation, 
typing, posting and filing. Something could be done to reduce 
that horrible waste of energy and money if people would write 
on some of their letters N.A.W. = “No acknowledgment 
wanted,” or P.D.F. = “ Please don’t file.” 

On the matter of filing I could say a lot. Just think what it 
costs, apart from labour and material. A square foot of floor 
area in a London office costs per year all told about a pound 
Think of the thousands of pounds a year that are expended in 
London alone in housing perfectly useless files 

Filing has become a habit and obsession with us, and we never 
think of what it costs. I should like to see the old practice 
revived of hand-writing unimportant letters—on forms and 
postcards in some cases—and of keeping no more record than 
a name and date, and I should like to see the great bulk of letters 
destroyel immediately they were received 

There are several other ways in which economy could be 
effected in office management, and if some of these active people 
wouli take up that line instead of always plaguing us about 
shop routine and shop costs, they would be more welcome than 
they are now 


February 8th. A MANAGER, 





Trornycrort’s Lonpon Stavr Drvner.—The annual dinner 
of the London staff of Messrs. John I. Thornycroft and Co., Ltd., 
was held at the Florence Restaurant on Friday, February 4th 
Over 130 assembled, including visiting members from the staff 
of the Basingstoke and Southampton works. The chair was 
oceupied by Mr. J. Maughfling, one of the directors and secretary 
of the company, who was supported by Sir John E. Thornycroft, 
K.B.E., managing director, and Mr. Alex. Glegg, the senior 
director of the company. The evening was o success in every 
way. 
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A Pneumatic Metal-Scraping 
Machine. 


As a means of finishing machined surfaces hand scraping | 
is at the best a slow, tiring, and expensive process, and | 
within recent times the development of the grinding 
machine has led to its supersession to a large extent. It 


simultaneously the wheeled carriage is unlocked from the 


| beam so as to permit the tool to be directed on to a new 
| portion of the work 


It will be seen, therefore, that the 
motion of the workman’s hands is substantially identical 
with that involved with a hand scraper, but that beyond 
the force required to hold the tool down on the work the 
operator is relieved of muscular exertion. 

Only a brief description of the constructional details of 
the machine seems necessary, for the sectional drawing, 

















the forward position. On the sleeve being pushed back 
the valve assumes the position shown in the drawing ; the 
air behind the piston and below the diaphragm exhausts 
into the interior of the ram and escapes through the holes 
H, and the piston, ram, &c., return to the starting point 
under the pressure of the air acting against the annular 
face of the piston at J. 

The speed at which the ram &c., move forward is regu 
lated by means of the thumh-screw K. This screw actuate. 














Oi! Level when Scraper 
is in operation 


t Craween 


is, of course, by no means extinct as a workshop practice, 
although it is now employed in a number of cases purely 


for its ornamental effect In some other instances, we are 









































FIG. 1—PNEUMATIC METAL-SCRAPING MACHINE 


given in Fig. 1, is largely self-explanatory. The air supply 
is admitted through a union on one side of the band A. 
The control valve B is connected to the knurled sleeve C 


a rod inside a tubular piston-rod L drilled at M and carry 
ing at the right-hand end a piston provided with a non 


return valve, the whole being enclosed within a tubular oi 


























PIG. 2—SMALL PORTABLE SCRAPER 


afraid, it is resorted to because a hand-scraped surface still 
conveys an impression of close attention to accuracy. 

The appliance tlustrated herewith is the Anderson 
pneumatic scraping machine. It is intended not merely 
to replace hand scraping, but materially to extend the 
applicability of that process. Being power driven, it 
reduces the time and fatigue involved in scraping as 
carried out by the ordinary means, and is capable of taking 
a considerably heavier cut than can be comfortably effected 
with a hand tool. The machine is, in fact, primarily in- 
tended for rough seraping. After it has completed its 
work the finishing touches require but little effort and can 
be given as quickly by hand as hy the machine. 

The appliance is supplied with supports of a variety of 
forms—portable and fixed—but whatever the form, the 
support always embodies a horizontal beam, on the 
flanges of which a wheeled carriage is mounted whereto the 
cylinder end of the actual machine is pivoted. As shown 
in Figs. 3 and 4, the operator guides the scraping tool with 
his left hand and with his right grasps a knurled sleeves 
just above the tool. A slight movement of this sleeve 
towards the tool opens an internal valve, whereby air 
pressure is admitted behind the piston at the upper end of 
the tool ram. Simultaneously air is admitted behind a 
diaphragm contained within the wheeled carriage, and as 
a result the carriage is locked to the horizontal beam. 
Thus when the knurled sleeve is moved slightly towards 
the tool, the tool, the ram, and the operator’s two hands 
go forward under power, the simultaneous locking of the 
the carriage to the beam providing the necessary point of 
reaction. When the required length of stroke has been 
completed the operator draws back the knurled sleeve. 
The ram, the tool, and the operator’s hands then return 
to the starting position, or short of it, and 


under power 


by the rod D. It admits pressure from the annular air 
chamber surrounding the ram to the back of the piston 
and simultaneously through the swivel coupling FE to the 





PIG. 4-METHOD OF HOLDING SCRAPING 


diaphragm chamber F. The forcing up of the block G 
clamps the carriage to the, beam.’ The ram, piston, and 
valve continue to move out so long as the sleeve C is held in 


FIG. 3—-LARGE PORTABLE SCRAPER, WITH LONG BRACKET 


vessel that is attached to and moves with the tool ram 
By adjusting the screw K the area of the escape passage 


at M is varied and the flow of the oil to the right-hand sid 





IO0L 


of the stationary piston as the tool ram and oil cylinder 
move out is throttled to the required extent. It is to be 
noted that as the oil cylinder moves out the volume to the 
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. . . f 
right of the stationary piston plus the volume to the left | 


does not remain constant, but increases by virtue of the 
fact that the piston-rod L is present only in the left-hand 
volume. A vacuum would thus tend to form in the right- 


hand volume, which vacuum would act against the pres- | 
sure of the air operating the ram carrying the tool. To | 


counteract this effect a by-pass N is provided outside the 
oil cylinder and a plug P within it. The potential vacuum 
on the right-hand side of the oil piston is thus destroyed 
by the oil by-passed from the left-hand side of the plug. 
The tool is fixed in the nose of the ram by means of a set 
screw. The ram is made in two portions, the leading portion 
being mounted on ball bearings within the second portion. 
It is therefore possible to turn the tool to any angle so as 
to work it on an inclined or curved surface. The entire 
apparatus to the right of the pivot E is counterbalanced by 


a padded weight Q in order to reduce still further the fatigue | 


of operating the machine. 
The machine is made by the Anderson Brothers Manu- 


facturing Company, of Rockford, Illinois. The sole selling | 


agents in this country, France, Belgium, India, Italy, 
\ustralia, and Japan, are Alfred Herbert, Limited. 








A New Pump Lubricator. 


An improved design of pump lubricator, made by 
Dunbar and Slater, Limited, Stoke-on-Trent, is shown in 
the accompanying sectional illustrations. One of the 
objects aimed at by the makers is the prevention of airlock 
in the oil passages when starting up. A second feature of 
the device is the accessibility of the suction and delivery 
valves for inspection and replacement, while as the valves 
are identical, there is no fear of complications arising 
when it is necessary to replace any of them. It will 
be seen that the pump barrel forms part of the same casting 
as the gun-metal pump box. There is also an efficient 
regulating and flushing arrangement, which enables the 


stroke of the plunger to be lengthened or shortened at | 


will, and the sight glass permits the attendant readily to 
observe whether the flow of the oil is satisfactory. 
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of the engine. Movement is thus transmitted to the 
shaft V, on which is secured the cam W. This cam is in 
| contact with on@ arm of the bell crank rocking lever X, 
which is pivoted on pin the Y, and the other arm of the 
lever imparts a reciprocating motion to the plunger O, its 
end being forked to embrace the latter. 
The oil in the container is drawn through the retaining 
| valve, passes in drops through the sight glass and then 
along the brass tube to the suction valve. It is then forced 
forward through the delivery valve and along the pipe line 
| to the point which is to be lubricated. It will thus be 
seen that the sight glass, being on the suction side of the 
pump, is free from pressure, and also that by varying the 
plunger stroke by the screw Q the supply of oil can be 
controlled to a nicety. 








Electric Rivet Heaters. 


Tue electric method of heating rivets by means of low- 
voltage alternating currents, such as are used for resistance 
welding, is apparently receiving a fair amount of attention. 
During the last few years several new and ingenious 
electric rivet-heating machines have been introduced, 
and the demand for them is said to be steadily increasing. 
One advantage of the system obviously is that rivets can 
be heated at a moment's notice, for all the operator has to 
do is to switch on the transformer which provides the 
heating current. There are no fumes to pollute the atmos- 
phere and the operators are not exposed to the intense 
heat of a fire. Inexperienced rivet boys often take some 
time to become accustomed to the heat of a rivet-heating 
furnace, but in the case of an electric rivet heater the 
temperature in the immediate vicinity of the machine is 
practically normal. Furthermore, the machine can, of 
course, be brought close to the work. Immediately the 
current is passed through a rivet it rapidly attains the 
| requisite temperature. 

Several kinds of electric rivet heaters are now made by 
the A-I Manufacturing Company, of Bradford. A machine 
| is built, for example, with three vertical electrodes, between 


Referring to the illustrations, the container A is filled | which three separate rivets can be placed. The operator 
with oil through the strainer B, which is provided with a | merely places the rivets between the electrodes with his 
hinged dust cover C. The pump barrel D, which is formed | fingers and pulls them out with tongs, and as at least one 
in one casting with the valve box, is connected through a | rivet is always left in the machine, and as all the electrodes 
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SIGHT FEED FORCE PUMP LUBRICATOR 


brass tube E by means of the union F to the top of the | are in parallel, the circuit is never actually broken, and 
sight glass G, which contains water. At the bottom of the | it is therefore quite unnecessary to provide the machine 
sight glass is fitted a retaining valve H, while the suction | with a switch for use whilst the rivets are being heated. 
valve I is fitted in the pump box casting, and the delivery | When the machine is in operation the rivet that has been 
valve J in a separate box screwed into the pump box in line | subjected to the current for the longest period naturally 
with the valve I, a small 7 ge L cor icating with | attains the requisite temperature first and is the first rivet 
the end of the plunger barrel and the pump chamber | to be used. A cold rivet is then put in its place and the 
between the two valves. The delivery valve J is loaded | next rivet is removed. 

with a light spring M, and the oil delivered passes out at Another handy type of electric rivet heater made by the 
the top through the connecting union N. The pump | A-I Manufacturing Company is shown in the accompanying 
plunger O is returned by the strong spring P, and a means | drawing. This is a portable machine which can be sus- 
of varying the stroke for regulating purposes is provided | pended on a crane hook or runway, and it will heat rivets 
by the screw Q. This screw is fitted with a lock nut R, | whilst they are actually in the work. Rivets ranging from 
8° that once the desired amount of oil is obtained the | */,,in. to jin. in diameter and 2}in. long can be heated con- 
regulating screw can be locked in position. Flushing is tinuously, and it is said that the machine may be operated 
provided by the sliding spindle 8, which passes through the | by a boy or unskilled labourer. The number of rivets 
regulating screw Q, and is in contact with the end of the | that can be heated per minute naturally depends upon there 
plunger, so that an occasional extra charge of oil can, when | diameter and the smartness of the operator. Experience 
required, be obtained by pressing the knob on the front | shows, however, that 500 °/,,in. mild steel rivets or 180 fin. 
of the lubricator. The same device is also used for working | Tivets can easily be heated per hour. The operation of 
by hand before the engine is started up. The driving | the machine is extremely simple. By slinging the machine 
arrangement is of the ratchet type in which the lever T, | on a crane or runway the electrodes can easily be brought 
carrying the pawl U. is coupled to some moving part | to the desired position on the work, such as the framework 





of a motor car, and the electrodes can be made to grip the 
particular rivet that has to be heated. At the outer ends 
of the electrodes are insulated handles which, when pressed 
by the operator, cause the inner ends of the electrodes to 
make good contact with the ends of the rivet. When the 
rivet has been heated sufficiently. the electrodes are opened 
and the machine, which is controlled by a balance weight, 
is shifted to the next rivet. The circuit is made and broken 
at each rivet entirely by moving the electrodes with the 
aid of the wooden handles, and no time is wasted in operat- 
ing switches; but in order that the heating current may 
be varied to suit different sized rivets a change-over switch 
is fitted to the front of the machine, and with the aid of 
this switch five different heating currents may be obtained. 
By means of this switch the current can also be cut off 
from the machine, but the supply to the transformer need 
only be interrupted when adjustments are necessary or 
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ELECTRIC RIVET HEATER 


when all the erecting work has been completed. The two 
electrodes are composed of Ijin. diameter hard-drawn 
copper and they fit into round sockets, which enable the 
distance between the inner ends of the electrodes to be 
adjusted to suit rivets of various lengths. The maximum 
amount of energy required by the machine when working 
at its full capacity is 6 kilowatts. Standard machines are 
fitted with 230-volt, 50-period single transformers, but the 
transformers can, of course, be wound to suit other 
voltages and periodicities. The machine illustrated is 
claimed to be particularly suitable for riveting the chassis of 
motor cars. 





La 


THE SHIPBUILDING INDUSTRY IN SHANGHAI. 


Tue shipbuilding industry in Shanghai during the past 
year was, according to an article in a recent issue of the 
Shanghai Times, quite busy ; in fact, busier than ever 
before. 

The Shanghai Dock and Engineering Company launched 
and completed two large standard steamers for the British 
Government and launched six steel cargo vessels, each of 
300 tons deadweight capacity for local owners, and one 
steel twin-screw passenger and cargo steamer, 340ft. by 
47ft. beam, for the China Merchants Steam Navigation. 
Work is proceeding on two passenger and cargo steamers 
of about 340ft. long and one steel cargo hulk to carry 
3000 tons deadweight, also on a twin-screw Yangtze 
gunboat for the Italian Government. 

The New Engineering Works had four large launchings 
to record during the year, and are busy on two more sea- 
going cargo steamers for Norwegian owners. Important 
extensions and additions were made in the works in the 
course of the year to enable the company to cope with an 
inereased volume of work, and many new machine tools 
of the most recent type, made by some of the best British 
makers, have been imported and installed. 

The Kiangnan Dock Company launched two of its large 
standard steamers for the American Government, and 
work is proceeding on two others. 

As regards general conditions in Shanghai, it was 
pointed out in the article that labour had applied for and 





received several advances to cover the high cost of rice 
and living in general, but the output had not suffered, 





162 


THE. ENGINEER 


Fes. 11, 1921 








and with the exception of a certain slowness in the arrival 
of steel materials the local conditions for carrying out work 
quickly and cheaply are better than ever they were. Added 
to these favourable factors is the drop in exchange, which 
means still cheaper production from a sterling comparison 
point of view. 

In comparing the present and future prospects of the 
port, there are several other points in favour of the local 
yards, notably the fact that primarily they are all intended 
for ship repairs, the building section being a sort of 
auxiliary establishment, so that while new building may 
at times slack off, repair work as a rule will be fairly 
constant, more especially with the large number of new 
ships visiting the port, many of which were none too well 
built in the beginning. Another important point is the 
possession of facilities by all local builders for the construc- 
tion and completion of vessels entirely in their own yards 
und workshops : engines, boilers and auxiliary machinery 
are all under the same control and conditions, and are 
thus arranged to progress with the construction of the 
vessels themselves independently of outside conditions, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Kent Brothers Electric Wire 
the Eastcombe Engineering and Trading 
Company—is at 35, Eastcombe-avenue, Charlton, London, 
: Telephone, Greenwich 1077. The company’s factory is 
Invieta Works, Perry-hill, Catford. London, 8.E. x 


THe temporary office of the 


Company—formerly 
Sl 

lee Empree (Attoy) Steet Corporation, Limited, informs 
us that it has changed its registered oftice from 62, Pall-mall, 
London, S.W.1, to 47, Victoria-street, Westminster, London, 
S.W. 1 (first floor). New telephone No., Victoria 3417. Cables 
and Telegrams, Igneferro, Vic., London. 

Tre Right Hon. W. M. Hughes, Prime Minister of the Com- 
monwealth of Australia, has consented to open, on February 
14th, new works built in Sydney, N.S.W., by Chubb’s 

istralian Company, Limited, a subsidiary company of Chubb 

i Son’s Lock and Safe Company, Limited. 


the 


Mr. Epoar G. Hiiton, formerly commercial manager for W. T- 
Flather, Limited, Standard Steel Works, Sheftield, has resigned 
his position with that firm to take up duties as a director of 
Perfecta Seamless Steel Tube and Conduit Company, 
Limited, Plume-street, Birmingham. 


the 


Tae Kent Brornaers Exveerrtic Wire Company, formerly 
the Eastcombe Engineering and Trading Company, announces 
that it has appointed the following sole selling representatives :— 
England and Wales, Mr. FE. H. Phillips, 172, Wardour-stre 
Oxtord-street, London, W. 1; Seotland, W. Brown and (Co.. 
200/208, St. Vincent-street. Glasgow. 








PARADE OF ComMeERCTAL Motor Ventcirs.—The annual 
parade of commercial motor vehicles organised by the Com- 
mercial Motor Users’ Association with the object of encouraging 
drivers to take a personal interest in the driving and condition 
of their vehicles, will be held in London on Saturday afternoon, 
\pril 2nd. Full particulars of the parade may be obtained on 
application to Mr. F. G. Bristow, 50, Pall-mall, London, 8.W. 1. 


Tue Farore or METALS UNDER INTERNAL OR PROLONGED 
A discussion on ** The Failure of Metals under Internal 
or Stress,"’ will be held during the afternoon and 
evening of Wednesday, April 6th, 1921, jointly between the 
Institution of Mechanical Engineers, the Iron and Steel Insti- 
tute, the Faraday Society and the Institute of Metals. An 
exhibition will be held in connection with this meeting 


STRESS.— 


Prolonged 


Frerox Wreipine Wire anp Rops.—We have recently had 
submitted to us some samples of Ferrox welding wires for use 
with wrought iron, steel and malleable cast iron, and also some 
silicated cast iron rods or sticks for use when welding cast iron. 
These wires and rods or sticks are claimed to be suitable for use 
with the acetylene torch and with all systems of electric welding. 
except the Quasi-arc, though they can be so prepared as to 
render them suitable for that process. Among the distinguishing 
features claimed for the Ferrox wire are (a) that it melts at a 
lower temperature and has much greater fluidity than other 
welding wires; (5) when using it with the acetylene torch less 
gas is required than is the case of other wires; (c) a Ferrox 
weld does not require annealing; (d) the wire does not require 
the use of a flux, though fluxes are used for cast iron welding 
and for brass aluminium bronze and copper. The wires and 
rods are made by the Ferrox Company, Limited, of 20, Copthall- 
avenue, London, E.C. 2, and are supplied in the following 
sizes :—Wires from }in. to 5/,in. in diameter ; cast iron weld- 
ing rods from }in. to }in. in diameter; and brass aluminium 
bronze and copper in similar sizes. 

Lioyp’s Recister SCHOLARSHIPS AND Essay ComMPETITIONS. 
—The Secretary of the Institute of Marine Engineers draws 
attention the following awards in connection with the 
Institute Lloyd’s Register Scholarships: These scholar- 
ships, two in number, were founded in 1908 through the instru- 
mentality of the late Mr. Jas. Dixon—chairman, Lloyd's Registry 
of Shipping—Past-president of the Institute. They were each 
tenable for two years at £50 per year, and are now £100 per year 
for three The Committee of Lloyd’s Register added 
one more to make three available. One is open for this year. 
Application should be made by intending candidates not later 
than March 10th. The examination will be held in June or 
early in July and will take place simultaneously in various 
centres selected to suit the convenience of candidates. Essay 
Competitions: Sir Archibald Denny Award, value £4, in books 
or instruments, open to sea-going members only ; two Stephen 
Awards, value £2 each, in books or instruments, or towards 
payment of class fees, open to associate members and associates ; 
Jobn T. Jacob's Memorial Award, value £2, in books or instru- 
ments or towards class fees, open to graduates and student 
graduates ; John I. Jacob’s Memorial Open Competition Award, 
value £2, in books or instruments, or towards class fees, open to 
graduates, student graduates and apprentice engineers who are 
eligible for the position of graduates. These awards will be 
granted to the writers of the best papers—if deemed of sufficient 
moerit—or the amounts may be divided if the merits of the papers 
are such as to render a division desirable. Sir Archibald Denny 
Award for Sea-going Members, subject, “‘ Hints and Deductions 
irom Practical Experience which may be useful towards Improv- 
ing Ship and Engine Design; Reports upon Consumption of 
Coal or Oil; Water per Indicated Horse-power per hour or 
imilar comparison to show Results’’; Award for Associate 
Members, “Steam Boilers, Application of Heat to Obtain Best 
Kesults in Maintenance of Steam and Circulation, Comparative 
Merits of Fuels, Coal and Oil’ ; Award for Associates, “‘ Engine- 
room Auxiliaries, their Services in respect to Economy and 
Safety Award for Graduates and Student Graduates, ‘‘ The 
Main Engine Shafting from and including the Crank Shaft, 
how lined off and fitted into a new vessel from the propeller, 
also the Stern Tube, with detailed description of the latter” ; 
\ ward for Open Competition, ** The Internal Combustion Engine, 
Historic Sketch and Comparison with the Steam Engine, the 
ise of Oil versus Coal.’’ Further particulars may be obtained 
from Mr. Jas. Adamson, Hon. Seeretary, Institute of Marine 
hingineers, 85, The Minories, London, E. 1. 


to 


years. 


Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent. ) 


Staffordshire Marked Bars Again Fall. 


For the second time since values were at the maxi 
mum, branded iron in Staffordshire is down in price, and 
cireulars have gone out from a few makers announcing a fal! 
of £2 per ton. which drops the selling figure to £29 10s. at 
works. A third fall is now expected in Crown bar iron, 
not, however, because of the drop in marked bars, but 
because of the weakening of the pig tron market, a factor 
which is increasing every week. Buyers argue, correctly 
enough, that furnace eoke cannot fall 5s. per ton and pig 
iron on the North East Coast in a single move £1 per ton, 
last week's occurrences, without Lincolnshire, Derbyshire, 
Northampton, and Staffordshire raw irons being affected 
And although there is no very definite reduction announced 
from these districts since the tragic Cleveland event, 
it can only be a matter of a little time before Midland and 
Staffordshire prices more or less follow. The previous 
reduction in best manufactured iron to the present level 
took place rather more than a month ago, when selling 
values were reduced from £33 10s., the highest point they 
attained during the boom, to £31 10s. Marked bars are 
nothing like the important item on the Birmingham iron 
market that they were some years ago, and had been for 
fifty or sixty years before. It used always to be the rule 
for best bars to lead off in any important price alterations 
in the market whether up or down, The dignity which 
unmarked bars have assumed in recent years by reason 
of their greatly increased output, side by side with the 
steadily diminishing production of branded qualities, 





has, however, robbed best bars of their once enviable 
position. All the marked bar makers are now also pro 
} ducers of merchant iron of considerable tonnage, and 
| the latter branch of their trade has become so much more 
remunerative than the other, that the determining condi- 
tions have been quite reversed. In recent times, merchant 
bars have set the fashion in Staffordshire, and the condi- 
tion is one which is quite likely to be maintained. Under 
the continued abstention of buyers, some producers and 
stockholders are becoming anxious, and this week reports 
are current on the Birmingham market of material being 
offered at prices much below those which nominally rule 
This applies particularly to common bar iron, the basis 
figure for which is now £26 10s. More bar mills in the dis 
trict are, unfortunately, closing down, as there are no orders 
to occupy them. Some ironmasters are stated to be accept 
ing the risks of making for stock as a less costly alternative 
to closing down, but a falling market is, of course, against 
such a policy. As evidence of the spread of underselling 
which the absence ef demand compels, no more striking 
illustration is afforded than by gas tube strip. Until quite 
lately this material was one of the strongest branches of 
the whole manufactured iron market, Last week I advised 
an official reduction of £3 per ton, bringing prices to 
£29 10s., and it is now perfectly obvious that producers 
are putting the commodity on the market at distinctly 
less than the official figure. 


Blowing Out Blast-furnaces. 


The stoppage of blast-furnaces in the Black 
Country still goes on. The laying off of plants devoted to 
the production of foundry material is regarded even by 
buyers as a serions misfortune in view of the chronie 
searcity of foundry material. The searcity is bad enough 
in normal times, and the difficulty must reappear in an 
aggravated form when trade recovers itself and demand is 
renewed. In most cases a little stock of pig iron has been 
accumulated, from which sales contimue to be made, but 
this supply will be quickly exhausted by any new buying 
movement. Some furnaces have been stopped for the 
first time for many years. Among them are plants relied 
upon by some of the largest engineering firms in the 
district to furnish raw material for their foundries. There 
are numerous predictions that these furnaces will be 
sorely missed later on. While something has been heard of 
Belgian pig iron, even im Staffordshire, the quality is 
rather unreliable, chiefly beea@use of its variability. Con- 
sequently, it is not believed that pig iron will develop 
a serious form of competition. Midland and Staffordshire 
prices, however, are still falling, and this situation was 
very noticeable at to-day’s weekly iron market in Bir 
mingham. 


More Iron and Steel Works Closing Down. 


I regret to have to intimate that unemployment 
is increasing in the iron trade here, as well as at certain 
of the engineering works. This week over 1000 workmen 
employed at the celebrated Round Oak Iron and Steel 
Works, Brierley Hill, belonging to the Earl of Dudley, 
have been given their cards, and the rolling mills and 
smelting furnaces are now standing idle. A stoppace of 
work at this important concern has been expected for the 
last two or three weeks, but the management continued 
operations until the last possible moment. Now, owing 
to lack of orders, it has been compelled to close. 
management states that the situation does not indicate 
any “closing down” in the ordinary sense of the term. 
The position is that the men will be sent for as soon as 
sufficient orders are received to justify a resumption, 
but at present there is no work in had. The chain depart- 
ment is carrying on for the time being. As a set-off against 
this piece of bad news, I am happy to be able to state 
that this week the Brunswick Steel Works, of the Patent 
Shaft and Axletree Company, Wednesbury, have restarted 
after being closed & little over a week only. Notices 
have expired at the works of the Shelton Iron Steel 
and Coal Company, Limited, the largest concern in 
North Staffordshire, with 3000 employees, and it is 
understood that the works are to be temporarily closed, 
The managing director, Mr. W. Simons, states that the 
key to the whole position is the cost of production, “ as 
the world is not going to continue to pay £20 to £25 a ton 
for British steel, which is the minimum at which it can 











be produced to-day, when merchants and consumers can 





obtain it from the Continent at something like half the 
cost.”” Wages and all other{ecosts are, he states, too high, 
and a new standard, both of wages¥and costs, must be 
established. Mr. Simons further?freminds the workpeople 
that before the war steel was selling at £6 a ton. Several 
iron-stone pits in North Staffordshire have closed down 
und between 2000 and 3000 men have been thrown out 
of work in consequence. 


A Busy North Staffs. 


On the other hand, overtime is being worked 
n numbers of the North Staffordshire engineering 
shops, and there is said to be no unemployment, Some 
good engineering contracts are on the books, and delivery 
s being accelerated as much as possible. Masters are saicl 
to be enjoying almost a “ period of prosperity.” It is 
fortunate now that little munition work was done in North 
Staffordshire during the war, and practically no surplus 
labour was absorbed. The pottery trade, too, is very active. 
In the staple industry of the six Potteries towns there 
is less than one per cent. of unemployment, and out of 
a total membership of 46,000 in the National Society of 
Pottery Workers there are only 102 persons out of work 
The Society includes members from all over England and 
Scotland, and there is authority for stating that of the 
whole 80,000 employed in the pottery industry there is 
less than 1 per cent. unemployed. The reason for the 
unique activity of the industry is said to be that pottery 
was in greater demand during the war than in normal 
times and warehouse stocks were completely exhausted, 
even ware which had lain neglected for fifty years being 
sold out. General orders got in arrears, and it is the execu 
tion of them which is now keeping the factories working. 


Trade at the Foundries. 


The foundries in the Black Country, 
until lately were fairly busy, are now gradually ceasing 
operations. A notable example is the group of foundries 
specialising on rolls for steel works, sheet works, tin-plate 
factories, &ce. These foundries have had a remarkable 
run of activity since the Armistice, a fair proportion of 
their products being supplied to the mills on the Continent. 
But they are now wholly or partially idle, and, in some 
eases, short time is being adopted, with a view to spread- 
ing employment over the largest possible number of 
men. Mr. Edward Hallas, district president of the 
Birmingham and Western district of the National Union 
of General Workers, has addressed to the Birmingham 
and Wolverhampton District Association of the Engineer 
ing and National Employers’ Federation, a protest against 
the decision to reduce as and from February 21st the 
rates of pay for boys and youths, He asks the Association 
to consent to a conference. The present rate of wages 
are: Boys of 14, 21s. 3d.; 15, 9d.; age lf, 
24s. 9d; age 17, 26s. 3d; age 18, 45s. 6d.; age 19, 48s. ; 
age 20, 508, The new rates for whieh the employers have 
given notice are: Age 14, 128.; age 15, 15s.; age 16, 
19s.; age 17, 23s.; age 18, 288., age 19, 33s age 20) 
408. 


which 


22s. 


Belgian Prices Rising. 


Belgian iron bars, such @s are used in the nut 
and bolt industry of the Black Country, have appreciated 
from £14 te about £16 by reason of the altered exchanges. 
but even this advance leaves them at £10 to £10 10s. 
per ton below the price of South Staffordshire material 
It is, therefore, easy to see that business is not likely yet 
awhile to be diverted from the Belgian makers. Black 
Country users have orders fer Belgian 
material placed, and therefore require but little of the 
home product. The Belgian competition position has 
also-improved a little from the British point of view in 
respect of steel. Several of the Belgian exporters have 
put up their steel quotations £2 pet ton because of the 
stronger exchange. A fortnight ago it Waapossible to buy 
Belgian billets under £10 per ton, but some quotations 
this week are £12 10s. to £13. Belgian steel plates can 
also be bought at £18 15s. One advantage of the large 
imports of Belgian steel is that local re-rollers have been 
able to retain a good share of the business in small bars. 
which otherwise must have gone abroad. Some of the local 
mills are busy on orders for finished bars at £17 10s. Such 
prices would have been quite impossible if the mills had 
been dependent on British billets selling at £16 10s. per ton. 


considerable 


Reduced Iron Trade Wages. 


The fall of 5 per cent. in Midland ironworkers’ 
wages notified in the Latest News column last week 
recalls that since the outbreak of war, when the puddling 
rate stood at 9s. 6d., wages have steadily advanced. At 
the end of last year the rate stood at 49s. 3d. The present 
is the first reduction since 1914. The next ascertainment, 
which will show the full effeet of the continuous process 
of deflation which has been going on for months, will almost 
certainly show a further decline. Details of the ascertain- 
ment are not available, but it is gathered that the differ- 
ence in the average net selling price for finished material 
revealed by the books of the seventeen firms selected for 
the purposes of the sliding scale is 8s. 10d. per ton. The 
output has fallen by just over 2300 tons, compared with 
the months of September and October. This represents 
a big drop when multiplied over the seventy or so firms 
in affiliation with the Board. It is not easy to get reliable 
quotations for puddied bars at date, so many of the 
furnaces being idle, but probably £20 would be an outside 
price. 


The End of E.P.D. 


The opinion generally expressed regarding the 
decision not to renew the Excess Profits Duty, is that 
while the announcement is not likely to be followed by 
an immediate burst of trade and industrial activity it 
will so assist confidence in commerce and industry as in 
the near future to produce a perceptible trade improve- 
ment. While the exchanges remain in their present 
difficult position, it is deemed hopeless to expect a con- 
siderable trade revival, but with the passing of the FE, P.D. 
manufacturers and traders will be restored to a position 
to take advantage of any improvement in exporting 
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conditions. 
industry makes the abolition now announced the more 


The fact that there is to be no fresh tax on 


acceptable. Mr. H.C. Field, President of the Birmingham 
Chamber of Commerce, referring to the new and improved 
situation, says, “* We are in the middle of a trade slump 
that came upon us like a bolt from the blue and was not 
realised until two months ago. There was always an enor- 
mous amount of uncertainty in trade produced by E.P.D. 
This uncertainty is now happily removed, and our relief 
18 great. But there are other things we are hoping for 
to relieve the trade situation. We want uncertainty 
removing as to the future of taxation and greater freedom 
by abolishing the contro! still exercised in various 
industries. Further, we are hoping for cheaper money in 
the near future. As regards recovery of the export trade, 
that will be dependent on recovery in prices of the produce 
that our customer countries are supplying us with. One 
of the most important factors in this connection is to be 


found in Mincing-lane.”’ Sir David Brooks—the chief 
organiser of the Midland branch of the Federation of 
British Industrie voices the judgment that works 


proprietors will be greatly relieved by the announcement 
I know,’ he says, “‘ that many firms will make a loss 
during the present year, which will result in the return 
of the duty peid in previous years. As to the effect of the 
duty upon mdustry generally, I can say, from my own 
experience, that it has had a most disastrous effect 
.P.D, consistently checked the enterprise of manufac 
turers, and many of them were entirely indisposed to 
develop business or to put in new capital at a high rate 
of interest. Manufacturers will be relieved that there 


” 


to be no further tax upon industry. 








LANCASHIRE. 
(From our own Currespondents. ) 


Mancnuester, Thursday. 


Iron, Steel and Metals. 


Tue general trade position, so far as the engi- 
neering metals are concerned, is very obscure, and there 
does not seem to be a ray of light in any direction at 
present. The main fact that every kind of cost has to be 
brought down is clear enough, but there is a vast difference 
of opinion as to how that condition of affairs should be 
brought about, and it rather curious that although 
people generally adit the necessity of reducing all sorts 
of expenses they keenly resent the various individual 
processes by which reductions in costs must come. Each 
man wants to bolster up prices in his own section of 
selling, and to force down prices in every other section. 
The way of salvation is by lower prices and larger trade, 
and everyone having common sense is convinced on that 
point, and yet the tendency everywhere is to keep prices 
up by the restriction of trade. 


is 


Metals. 


The markets for the non-ferrous metals have not 
shown any distinct tendency since I last wrote. There 
has been some temporary revival in the standard copper 
market, which is the section of the trade most under the 
influence of speculation, but the improvement has not 


been reflected to any extent in refined copper, and is 
certainly not caused by any trade movement. It is 
probable, however, that Germany—considered as a 


consumer of copper—is becoming of more importance, and 
that is a development which may soon have an influence 
on the market. One of the principal reasons why the price 
of copper Keeps low is that the stocks in America are not 
reduced ; and if Germany can absorb some of them it 
will be so much to the good. The actual buying in Man- 
chester seems to be on a small scale, and some people in 
the trade attribute it to the large supplies of old metal 
which are still in the market ; but one rather doubts that 
theory, because if it were so we should find activity in the 
scrap metal trade, and that is precisely what we do not 
find. The trade in scrap copper, gun-metal and brass is, 
if anything, more depressed than that in new metals, while 
the selling prices are even more tempting. It is difficult 
now to find a dealer who will pay more than £42 per ton for 
good heavy yellow brass scrap, or more than £56 for gun- 
metal, and these prices are about £20 per ton less than the 
intrinsic value of the mixtures. It is to be feared that we 
have to attribute to uncertainty of outlook in the engi- 
neering trade the depression in the non-ferrous metal 
market. The market for tin has been wobbling about 
in the usual way. The Eastern situation remains obscure. 
but the dominating fact at the moment is that there is no 
adequate demand for the metal, and people are taking little 
notice of the theory that the prices obtainable at present 
are less than the cost of production in many districts. 
Just before the war tin stood at from £135 to £140 per 
ton, and if we reckon the value in gold we shall find that 
that price is really more than to-day’s quotation ; so that 
tin now, as well as copper, has returned to the pre-war 
values, In fact, lead-is the only one of the non-ferrous 
metals which is higher—reckoned in gold—than it was 
before the war. One would be inclined to say that there 
could not be much further depreciation, but it is, of course, 
difficult to estimate what effect the depressed state of 
general trade and industry will have on the market. The 
demand for spelter has been feeble, but the price has not 
altered to any serious extent for some time. Germany 
seems to be increasing her output, but a good deal depends 
upon whether Silesia is to be allowed to settle down and 
devote her energies to business once again. The highest 
price of spelter during last year was £62 10s. per ton, and 
the lowest £22 10s., and one may perhaps hope that the 
present price—say, £24 £25. -is fairly safe. Mean- 
while, there does not appear be any revival in the 
galvanising trades, which is one of the things wanted if 
spelter is to go more freely into consumption. Lead 
remains steady and rather dull, but there is certainly 
more room for a fall here than in the other metals. 


to 


to 


Foundry Iron. 


“” 
i 


The market here for foundry iron is still very 
quiet and the trade doing is of a retail character. It is 


difficult to be sure about the prices that would be taken 
if any substantial consumer were bold enough to enter 
into a large contract extending over six months or a year. 
Probably even the furnaces would accept much leas than 
is commonly quoted; and it is certain that there are 
merchants who would now accept such a contract at very 
much less. Jt is doubtful, however, whether any merchant 
would take a price low enough to be tempting, for the 
future is still very uncertain, although most people are 
agreed that the price for foundry iron must be got down. 
The greater quantity of Cleveland iron now available 
makes the cost of this iron delivered in Manchester—now 
£10 12s. 6d. per ton—the extreme limit for selling; and 
the fact that Cleveland furnaces are now being damped 
down is proof that more iron is being made there than can 
be sold at the new furnace price of £9 15s. per ton. One 
would not like to say that this price can be further reduced 

in present cireumstances-—and yet leave a profit to the 
furnace ; but there has been a small reduction in coke 
prices this week, and if it goes on we may see another cut 
in the price of No. 3 rather than the blowing out of fur- 
the accumulation of stocks. The foundrymen 
here, however, do not show any disposition to buy even 
at lower prices, and it seems probable that although they 
are reported to have plenty of work in hand just now, they 
are very doubtful about the prices at which they will have 
to accept further work when the present contracts for 
castings have run out. 


naces or 


Finished Material. 


There is no stability yet in the prices for finished 
iron and steel. Buyers can usually get an advantage by 
placing orders with those who are working on foreign 
billets, which can be bought at about £11 5s. or £11 10s., 
against £14 wanted for British billets of rolling quality 
Business in Lancashire iron does not seem to be any better 
at £24 per ton than it was at £28 10s. Steel plates seem 
to be a little easier than they were. 


Scrap. 


The market for scrap is almost without business 
at present. Dealers quote £10 for good cast scrap, but 
founders say that they can buy at much less, down to £9. 
The nominal price for heavy wrought scrap is still £6, and 
heavy steel scrap is uncertain at about £5 to £5 5s. 


Combination and Industrial Efficiency. 


In the course of a lecture at the Manchester 
Municipal School of Technology a few days ago, Mr. P. W. 
L. Ashley, assistant secretary of the Department of 
Commerce and Industry of the Board of Trade, spoke on 
the subject of combination and British industrial effi- 
ciency. He said statistics on the subject were not avail- 
able, but concentration in this country had gone furthest 
in the steel industry, in which, in 1919, a quarter of the 
steel works possersed three-quarters of the total capacity. 
He said that though concei.tration had made considerable 
progress during the last few years in this country, progress 
was very much slower than in the United States and 
Germany. Mr. Ashley said that reports issued by depart- 
mental committees appointed by the Board of Trade in 
connection with the iron, steel, engineering, and ship 
b* Iding industries urged the necessity of a more or less 
fa,-reaching reorganisation of our industries, particularly 
in the direction of concentration and the substitution of 
large scale production for the system on which many 
branches of production were now carried out. The reports 
also recommended for the attainment of this object a 
combination of producers in one form or another by the 
establishment of pools or trusts. Of the two latter he said 
there was a danger that pools would tend to keep alive 
weaker ane less efficient concerns, to deprive them of 
incentive to improvement, and to make their high costs 
of production the determining factor in the fixing of prices. 
The necessary coercive power would be better obtained 
by the establishment of trusts. 





The End of “ E.P.D.”’ 


Although the announcement made by the Chan- 
cellor of the Exchequer last week with regard to the 
approaching end of the Excess Profits Duty came rather 
suddenly, there has existed for some time in Lancashire 
a consensus of opinion that the end must be near, if only 
for the reason that as a source of revenue the amount of 
duty collected was being largely counterbalanced by 
repayments by the Treasury. Still, the announcement has 
been received with much relief by the engineering industry 
generally, and especially by those unfortunate firms which 
had a poor trade period immediately before the war. The 
termination of the duty cannot fail to have a beneficial 
effect by releasing more capital for industry and by pro- 
viding a greater incentive to firms which are at present 
hard put to “make both ends meet.” It is scarcely to 
be expected that there will follow any marked immediate 
improvement in the engineering industry while the foreign 
exchanges are so disadvantageous to British trading. 
There is, however, a gleam of hope. Speaking at the 
hundredth annual meeting of the Manchester Chamber of 
Commerce on Monday last, Sir Edwin Stockton, the 
president, who is in the cotton trade, urged a spirit of 
optimistic determination and a belief in the stability of our 
commercial supremacy. He believed there was no portion 
of the world’s productive power more likely to re-assert 
itself than the Lancashire cotton industry. He said most 
of the world’s markets were not overstocked with goods, 
and that when the time came for purchasing to be renewed, 
the buying would be of such a substantial nature that trade 
would speedily be restored to a prosperous condition. He 
added that the depression in the textile industry had come 
about, not through over-production, but owing to the 
changing condition of trade, and the absence of confidence 
caused by the great depreciation of values. The cure for 
the unsatisfactory position of the exchanges and of trade 
was the early restoration of trade facilities between all 
countries. Although Sir Edwin’s remarks apply in the 
main to the textile industries, much of what he said is 
applicable to engineering. When the great Lancashire 
cotton industry is booming the effects are speedily felt 





Plumbers v. Engineers. 


A peculiar situation has arisen in connection with 
Manchester housing schemes owing to a dispute concerning 
the work of installing central hot water systems. The 
question involved is whether such work belongs to the 
plumbing or the engineering trades, and all work in con 
nection with plumbing has been suspended until a decision 
has been arrived at by the Parliamentary Committee of 
the Trade Union Congress, which has been arbitrating 
upon the matter. Pending this decision, the whole of the 
work on the several housing schemes is in danger of 
coming to a stoppage. 


Barrow-rin-Furness, Thursday. 
Hematites. 


Since last week's report there has been a revival 
of industrial activity in the hematite pig iron trade. It 
may, however, only be of a temporary character. The 
Barrow Steel Company, at the end of last week, again put 
into operation four of the five furneces it had damped 
down. The reason for the step was that urgent delivery 
was necessary on contracts booked some time ago. How 
long the furnaces will continue working is not known at 
present; much will depend upon circumstances. Tho 
constant demands for a lower level in prices has been met 
by a further reduction in iron, and now mixed numbers of 
Bessemer iron are £3 15s. less than was the case in Decem- 
ber last. Whether this drop will attract new business 
remains to be seen, but for the time being trade is at a 
standstill, with buyers and sellers marking time. Some 
people are not looking for any revival until well into 
April. 


Iron Ore. 


With the re-starting of the furnaces at Barrow, 
there is again a demand locally for hematite iron ore, and 
on Monday the mines of the Barrow Steel Company at 
Park, Yariside and Anticross were again raising ore. At 
the Roan Head mines, near Barrow, two pits are working, 
though the Hodbarrow mines in South Cumberland are 
still idle. The importations of Spanish ore are steady, 
Ore prices are easier for all sorts. 


Steel. 


On Monday, the Barrow Stee! Company put into 
operation its producing plant and certain of the depart- 
ments. Other branches remained idJe, but may go on at 
any time. The hoop mills are busily employed. The 
steel mills at Workington are fairly busy. Steel generally 
is in slow demand, and a much lower level of prices is 
demanded all round. Last week, a further cargo of French 
steel billets arrived in Barrow. 


Fuel. 


There is a quiet demand for coal generally, and coke 
is in only limited request and at a lower rate than has been 
the case for some considerable time. 








SHEFFIELD. 


(From our own Corresponden’.) 


Taking the Hopeful View. 


MANUFACTURERS who are blessed with optimistic 
spirits, and are therefore taking a hopeful view of the trade 
outlook, found a good deal of support at the large gather- 
ing here on Monday to hear Sir Robert Horne the President 
of the Board of Trade. It really seemed as if everyone 
who was anyone in the industrial life of this part of the 
country was present, and their number included a con- 
siderable leaven of men who firmly believe that the worst 
of the slump has not yet been seen. A close examination 
of the position here certainly provides evidence for both 
views—the hopeful and the gloomy—but on balance 
I think it must be admitted that the optimists have the 
better of the argument. At all events, Sir Robert Horne 
did his best to prove that that is so, and his speech, in 
eonjunction with the announcement a few days earlier 
of the termination of E.P.D., has gone far in the way of 
lifting the gloom which has of late been hanging like a 
thick cloud over the industrial situation. When so many 
blast-furnaces are out of commission and even more steel 
furnaces are standing; when collieries are talking of 
closing down for half time and there is more small coal 
available at pit-heads than can be got rid of; when 
unemployment is rising and steel firms that have managed 
to keep busy complain about the tardy manner in which 
new business is coming forward; when the high-speed 
steel market has fallen away to almost nothing, and even 
railway steel makers say they are not overburdened with 
orders—when these facts stare one in the face, it requires 
a considerable degree of courage and of faith in the in- 
dustrial future of the country to keep smiling Yet that, 
in effect, is what the President of the Board of Trade 
urged manufacturers to do. Certainly they are smiling 
all right this week. They have been smiling ever since 
Friday, when the news of the death of E.P.D. came. 
The great contention since Armistice Day has been that, 
this unpopular tax—are not all taxes unpopular ?—has 
been retarding the development of trade by crippling 
initiative and watering down incentive, and that its 
removal would be the signal for a big forward movement 
in industry. Now we shall see; though, of course, the 
dropping of this tax on so-called “ excess *’ profits is by 
no means the only influence at work in the same direction. 
The decontrol of the mines in March should greatly help 
matters. 


The Coal Supply Question. 


That reminds me that~a friend in the coal 
business warns me to look out for an entire readjustment 
of coal values on the market here’as soon as it is free of 
control, and the law of supply and demand can again 
operate. With this readjustment, he forecasts an imme- 








in other branches of trade. 





diate fall in_the price of small fuels, but an advance in 
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large coal and house fuel. The two latter kinds are in 
short supply, whilst there is a glut of the former. Regard- 
ing small fuel, he tells me that although pit prices are 
nominally unchanged there is a considerable amount of 
selling pressure at prices lower than the official minimum 
figure. The position of the small fuel market is really a 
serious one in this coalfield. With the reduced consump- 
tion for coke-making purposes and inland use generally, 
together with the very limited business passing in exports, 
stocks have further increased, and, as I pointed out 
recently, at many pits sidings are so blocked with loaded 
wagons that now working has had to be reduced to three 
days a week. This, in itself, means a reduction in the 
output of large coal, and should short-time working become 
really general, the market may become—in fact, would 
become—extremely short, with the result that prices 
for the best classes of coal would move upward in obedience 
to the law of supply and demand. In brief, this is what 
is anticipated for March Ist—a rise in the price of large 
coal and a fall in the quotations of small fuel. Sir Robert 
Horne, referring to the colliery difficulty, asked if, in the 
absence of Government control, mineowners would have 
acted any differently, and he answered the question for 
himself in the negative. But you would have a hard task 
to persuade coalowners in these parts that they could not 
have managed their own property more successfully than 
the Government has done. I have talked with some of 
them on the matter and know what they think. Their 
views are quite different from those of the President of 
the Board of Trade, who himself declares unbelief in 
Government controls generally. They have a settled 
conviction that Government control has been responsible 
for the trouble they are now experiencing. the reason, in 
their opinion, being that the work of the control was 
confided to departmental officials who were entirely 
ignorant of the actual position. Hence the muddle, 


Cheaper Fuel. 


Before leaving the subject, I should just like 
to mention the fact that Sir Robert expressed confidence 
that the decontrol of the coal industry would be of great 
benefit to the other businesses of the country. One of the 
effects of control, he said, was a lack of differentiation 
between the various classes of coal, with the result that 
industries had not been able to get at a suitable price the 
kind of coal they required. Once control was taken off, 
he was sure that every industry requiring the cheaper 
grades of coal would get it at a very much lower rate than 
that at which it had been available for the last few years. 
“T am no pessimist,” he added, “about the present 
position. There are many people in astate of despondency, 
but that does not help. There are many people who of 
two evils will always be tempted to choose both. The 
only way to win through a period of difficulty is to have 
confidence. The chief qualities of our race in the past 
has been those of character and capacity. Patience, 
tenacity and co-operation should be our watehwords 
in these days.” 


The Knotty Wages Question. 


But whilst these words of hope and cheer were 
being spoken a very serious aspect of the industrial 
situation in this district was developing. It is well 
enough known that for some time now steel and iron firms 
have been making very deep “cuts” into their market 
quotations in order to bring selling prices down to a 
point at which they give any hope at all of competing 
with goods sent here by foreign rivals. The limit of such 
action might possibly not have been reached, though it 
was hardly conceivable that manufacturers could make 
many more concessions under prevailing conditions and 
still balance their accounts; but few of their prices are 
actually down to a competitive level. The action of the 
Government in ending E.P.D., however, may enable 
them once more to revise their quotations on the strength 
of this, the Government’s contribution to an all-round 
reduction of prices. Now the next word seems to be due 
from Labour, on the question of wages. Will Labour 
agree to a reduction in the interests of trade—to help to 
hasten the revival that is prophesied and is most urgently 
desired ? The air here continues to be full of rumours, 
first, concerning one well-known firm, then about another. 
Generally, the rumour is that important works are on the 
eve of closing down entirely ; sometimes it is a department 
only—and always there is associated with these reports 
stories of the men having been asked to accept lower 
wages as an alternative to unemployment. This week 
there has been three definite cases in which such alterna- 
tives have been placed before the men, who have held 
meetings to consider the situation. From what can be 
gathered, it is not altogether that the men are objecting 
to making some kind of sacrifice in the direction of reduced 
wages in view of the necessity of forcing selling prices 
down to a level at which foreign competition can be met ; 
but they are opposed to isolated action by individual firms. 
The officials of the union concerned in one case contend 
that the present recognised rate of wages was agreed to 
by the Engineering Employers’ Federation and the men’s 
unions on the understanding that no reduction would be 
asked for for six months from December last. In the 
case referred to, the firm is not in the Federation, but it 
is alleged that the reduced wages offered brought the rate 
to 7s. per week below the recognised standard. In another 
case, the question of a reduction, it seems, has been 
withdrawn for the time being, and in the third case a 
certain department will be closed down on the 19th inst., 
it is said, unless a reduction in wages is accepted in the 
meantime. 


A Reasonable Reduction—or No Work? 


No employer wants to reduce wages, though 
where the rates were raised in the inflationary period, 
it was always understood that to some extent they would 
have to share in the deflation when that time came. It 
is here now, and what the three par‘icular firms alluded 
to have done is only slightly in advance of what the 
Engineering Employers’ Federation will probably find 
itself compelled to do sooner or later. The men’s leaders, 
of course, recognise the fact, for one of them, addressing 
a meeting of the men on Monday, said there was a point 
he wished to emphasise. He was not one of those “ mad 


hare-brained fellows *’ who thought they had an exchequer 
into which they could dip their hands without compunction. 
They had to realise they were faced with a very grave 
financial position. The nation had to exist in competition 
with other nations, and if from a national point of view 
it could be proved by a body representing the engineering 
and foundry trades that it was impossible to carry on 
under the-present rates of wages, then he would say let a 
conference be called on both sides and have all the cards 
on the table, so that they could see exactly where they 
stood. But he was not going to agree, no matter what the 
consequences might be, to action by individual firms. 
Of course, we shall be hearing a good deal more on this 
subject shortly, and, unfortunately, there may be wide 
differences of opinion ; but it has been realised that such 
a change could not be brought about without them. For 
instance, meetings of various groups of unions were held 
here on Saturday, at which resolutions were passed 
definitely opposing any downward movement in wages. 
But these difficulties will straighten themselves out—if 
they do not, there will presently be no work to do, and 
therefore no wages to quarrel about. By the way, several 
firms have adopted the half-time system of working, and 
I hear that others are preparing to take the same course, 
here and in Lincolnshire. 





NORTH OF ENGLAND. 
‘(From our own Correspondent.) 
Condition of Trade. 

THE trade outlook in the North of England daily 
grows more serious, and unhappily there seems every likeli- 
hood that within the next fortnight or so there will be 
considerable additions to the number of unemployed in 
the district. Local manufacturers of iron and steel are 
reducing their operations. Numbers of blast-furnaces are 
either being damped down, or are likely to be so within 
the next two or three weeks. In the Cleveland district the 
prospects, to say the least, are very disturbing. Some of 
the ironworks are short of orders, and have no alternative 
but to curtail their operations. This process is already 
completed with one furnace at Cochrane's Ormesby works, 
and is in progress with another at Dorman, Long and 
and Company's Warrenby undertaking. So far as it 
affects the volume of unemployment in the area, the 
decision of the Tees Furnace Company, which owns the 
Lackenby works, is even more serious. It has given notice 
to cease work to the whole of the men employed at that 
eoncern. The notice will expire at the end of next week, 
and it is understood that at the end of that time the two 
furnaces there will most probably be damped down. The 
Skinningrove Iron Company is keeping its employees 
working on day-to-day agreements. The slackening in the 
demand for raw material is having its inevitable effect on 
the Cleveland mining industry. Many of the mines are 
working short time—some only three days a week—and 
a large proportion of the men engaged are on day-to-day 
contracts. At the Roseberry Mines, owned by the Tees 
Furnace Company, the men have received notice to cease 
work, and it is probable, in view of the firm’s action with 
respect to its Lackenby undertaking, that the mines 
may be laid idle at the end of the notice. Ironstone mines 
at Brotton have already been closed down. The irony of 
the situation in the Cleveland district is that while local 
iron and steel industries continue increasingly to feel the 
pinch, quantities of the manufactures which local firms 
would be glad to produce are being shipped into the Tees. 
Several shipments of pig iron from Belgium and France 
have arrived, and there have been fairly regular shipments 
of Belgian billets. Considerable quantities of steel and 
iron scrap from Holland and Sweden have also been 
unloaded on the river, and the whole trade is assuming 
considerable dimensions. Meanwhile, our exports of pig 
iron have fallen away to almost nothing, and whilst recent 
reductions in price have rendered the prospect of com- 
petition a little more hopeful, the general view is that 
further substantial cuts will have to be made. There is no 
improvement in the state of affairs in the coal trade, and 
many of the collieries are working short time. 


Cleveland Iron Trade. 


The situation in the Cleveland iron trade is still 
very unsatisfactory. French and Belgian iron is coming 
into the district at prices far below the cost of production 
here, and trade in every direction is dwindling. Not only 
is it impossible to book new business, but even consumers 
who place regular monthly orders are withdrawing from 
the market, and makers are faced with rapidly accumu- 
lating stocks. The high cost of iron means the locking up 
of a considerable amount of dead capital if stocks are 
accumulated, and as there is no prospect of a future rise 
in prices to make the process profitable—rather, in fact, 
the reverse—makers are convinced that the only alterna- 
tive is boldly to face the situation and lay furnaces idle. 
No one believes that the present slump is more than a 
passing phase. Prices, of course, must fall, but there is a 
general belief that when the process of readjustment is 
accomplished trade will again revive. This view is 
strengthened by the report that much of the cheap iron 
which has been coming from the Continent has actually 
been sold here at a loss under pressure from the banks, in 
which case supplies are not likely to continue indefinitely 
at present prices. On the other hand, the rate of exchange 
undoubtedly helps the foreigner to compete, and the 
problem of the exchanges requires urgent attention. 
However, in the hope that the trade slump is only tem- 
porary, some furnaces are merely being damped down, 
but others are actually being blown out. There is news 
of no fewer than nine more blast-furnaces which are to 
be either damped down or blown out, thus reducing the 
number in blast on the North-East Coast to sixty-one. 
This week makers have decided upon a reduction of 5s. per 
ton in the price of No. | and siliceous iron, for which lately 
there has been only a limited demand owing to the cost 
It has also been decided to abolish the “‘ rise and fall” 
clause, and sell on a fixed basis. It has not been found 
that the promise that consumers should benefit by any 





future fall in prices has stimulated buying, and as makers 
have now big stocks to dispose of, which have been manu- 





factured at high costs, they feel it desirable to do business 
on a fixed basis so as to be able to judge the extent of their 
commitments. 


Hematite Pig Iron. 


There has been a little more inquiry from abroad 
for East Coast hematite, and if makers could be induced 
to make further price concessions, it is thought that an 
expansion in this branch of the trade is not improbable. 


Iron-making Materials. 


The foreign ore trade is almost at a standstill. 
Freights are still slumping, and the latest fixture is 9s. 6d. 
from Bilbao. On that basis best Rubio ore can be bought 
at 40s. c.i.f. Tees. Coke is very plentiful, and it is held 
that prices will have to fall much further. At all events, 
no one is buying except for immediate needs, although 
blast-furnace coke is now down to 54s. 6d. at the ovens, 


Manufactured Iron and Steel. 


The position in the manufactured iron and steel 
trade is very gloomy. There has been no further change 
in the principal prices, except a drop of 20s. in galvanised 
sheets, which are now down to £27; but it is becoming 
increasingly evident that further cuts will be necessary 
before trade can revive, and in the meantime buyers are 
holding off. New business is limited to very small lots to 
cover immediate needs, and the outlook at the moment is 
so black that the laying idle of mills and furnaces is becom- 
ing an immediate possibility. 


The Coal Trade. 


The coal industry is passing through a most 
serious and strenuous time, and in the case of the collieries, 
particularly, the situation is one that gives occasion 
for very great anxiety and apprehension. There has, how 
ever, been a slight slackening of the tension during the 
past few days, and it is earnestly hoped that the premier 
industry of the North will soon recover some of its lost 
prosperity. The promised abolition of the excess profits 
tax has relieved the situation considerably, not, perhaps. 
that itseffects will be evident immediately, but the abolition 
of the tax will undoubtedly permit freer movement in the 
way of enterprise and development than has been hitherto 
possible. It is too soon to prognosticate on the probable 
effects of the de-control of the coal trade, though it is 
widely held that an advance of the prices for home con- 
sumption, especially the prime classes, is almost a cer- 
tainty. The chief bar to recovery in the export trade is 
undoubtedly the vigorous and feverish competition of 
America for the European markets, which will take all the 
skill and business acumen of British traders to counter. 
The chief weapon, of course, is competitive prices, which 
it is almost certain will require lower cost of production 
here if the lost ground is to be at all regained. An attempt 
is being made to institute a minimum scale of export 
prices, but there is a good deal of opposition to this course 
There is said to be an improving forward inquiry, but the 
actual amount of business booked is at present negligible. 
though in view of the working away of some of the Ameri 
can stocks in Europe some improvement is looked for in 
the early future. During the past few days there have 
been afew transactions for Germany, but chiefly for steam 
smalls. The tone is on the whole a shade steadier, Coke 
is unimproved. Stocks are very heavy, while demand is 
small. 


Turn of the Tide in Wages. 


The report of the accountants to the Board of 
Conciliation and Arbitration for the Manufactured Iron 
and Steel Trade of the North of England for the last two 
months of 1920 certifies the average net selling price to 
have been £29 10s. 8.9ld. per ton, as compared with 
£30 0s. 8.2ld. for the preceding two months, a — of 
about 10s. per ton. There will be a reduction in puddlers’ 
and forge and mill workers’ wages of 5 per cent., that being 
the first drop since 1914, This reduction, however, will 
still leave wages 225 per cent. above the standard, The 
output increased from 7497 tons to 7904 tons, 








SCOTLAND. 


(Prom vur own € ‘orreapondent.) 


Boring for Oil. 


Latest reports regarding the drilling operations in 
West Calder are to the effect that activities, which were 
stopped in October last, are now to be resumed. The 
stoppage was made imperative by a shortage of drillers 
and casing when a depth of 3910ft. had been reached 
It is said that the well has made good progress and is in 
excellent condition. 


Labour Troubles. 


There are signs of trouble in the Scottish shale 
oil trade. In September, 1919, a labour dispute was averted 
by the employers promising to pay the same rate of wages 
as pertained in the ccal trade if the prosperity of 
the oil trade warranted such action. The trade has pros 
pered, and the workers have been granted similar advances. 
with the exception of the Is. 6d. advance given :0 coal 
miners last month. The oil workers asked for a conferenc« 
with the employers—Scottish Oils, Limited—in which 
to discuss this matter. A meeting was held, and the result 
was considered most unsatisfactory from the workers 
point of view. Their representatives were informed that 
owing to an unfavourable turn in the price of products 
and unsatisfactory prospects, the company had decided 
to impose a reduction in wages of 2s. per day from the 
end of this month. Further, it had been also decided to 
discontinue the distribution of coal to the workers on the 
same terms as coa) miners received their supplies, as 
this concession was costing the company £40,000 per 
annum. A further conference is to be held on Wednesday. 
February 22rd. In the meantime, the Scottish Shale 
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Miners’ Association recommends that members do not 
accept the reduction in wages or the withdrawal of the 
household coal concession. The men employed in the 
Scotch lead mining industry carried on at Wanlockhead 
have come out orstrike, The price of lead having dropped 
from £52 10s, to £22 per ton, a decrease of 25 per cent, in 
wages was intimated, and, as the average wage is £3 10s, 
per week, the men claim that such reduction would make 
decent living impossible, All the ponies and graith have 
been drawn, and only pump men and engine men remain 
at work. The only industry in the district is lead mining, 
and has been carried on for over 300 years. This is the 
first actual strike which has taken place. The joiners’ 
strike has been advanced another stage by the withdrawal 
of the apprentices from the Clyde shipyards. 


Pig Iron. 


* 

Though there is said to be a slightly better 
feeling in the pigiron market, business is making very 
little headway. In fact, home sales are greatly reduced, 
and exports almost a dead letter, and unless there is an 
early improvement many smelters may be forced to damp 
Makers’ stocks, especially ot hematite, are accumu- 
lating even under the restricted output. Hematite and 
foundry are both tending to become easier. Approximate 
prices show little alteration, but quotations given can 
be shaded a little for prompt business. 


down. 


Finished Iron and Steel. 


The lack of new business only accentuates the 
depression in the steel trade. Works are now very short 
of orders, particularly for sectional material, and only 
a modified demand on shipbuilding and railway account 
is averting a real crisis Recent reductions in price have 
had very little effect, and under conditions it 
appears only a matter of time until makers are absolutely 
stone-walled. Steel sheets—both black and galvanised 
continue to ease and have very little to show in the way of 
new business. Costs of raw materials and wayes are all 
against the possibility of producers establishing a com- 
petitive level of prices for local products. The same condi- 
tions pertain in the malleable iron industry. The numbers 
of the unemployed are increasing steadily, and in some 
cases only by resorting to a limited number of shifts has 
it been possible to retain a full staff. 


Coal. 


The position of the coal trade in Scotland ix still 
unsatisfactory. The demand in almost every direc- 
tion is strictly curtailed, and even with the output declining 
somewhat the stocks at pitheads continue te accumulate. 
In the West of Scotland industrial fuel is still lagging, 
the demand being upwards of 30 per cent. less than it 
Shipments, too, are disappointing. 
Apart from moderate of Lanarkshire coal to 
Italy, there is very little being done. The situation in the 
Lothians has been relieved a little by London sales, but the 
trade in Fifeshire is approaching a low ebb. The aggregate 
shipments for the past week amounted to 105,544 tons, 
against 126,300 in the preceding week, and 319,599 tons 
in the same week in 1913. Approximate quotations show 
little change, but prices could easily be shaded for prompt 
business. 


present 


- 


was two months ago. 


cargoes 


Decontrol. 
It eannot be said that the Seottish coalowners 
view with any great satisfaction the announcement of 


decontrol under present conditions. Decontrol would be 
welcomed under certain conditions, but with present costs 
of wages, &c., the coalowners would be faced with tremen- 
dous losses, unless the financial support of the Government 
was forthcoming. Without such support, few if any 
coalowners could carry on for any length of time, They 
evidently suspect that the Government now realises that 
from this period onwards serious losses will be incurred, 
and that the present move is an effort to evade the issue. 
Under the Emergency Act, the financial agreement should 
continue until August 3st, 1921. It is said, however, 
that the termination of the financial control bas not yet 
been arranged. The slump in export business has landed 
the trade into a well-nigh hopeless position, when present 
costs of production have to be faced, and owners contend 
that it is the business of the Government to rectify a 
situation which has arisen through official intervention 
in the question of wages and conditions of buying and 
selling. Decontrol on a workable basis would be welcomed, 
but with conditions as at present the result would be 
chaotic. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Minimum Coal Prices. 


As was forecasted last week, the members of the 
South Wales Coalowners’ Association, at their meeting on 
Saturday last, adopted the recommendation of the Com 
mercial Committee respecting minimum prices for steam 
coals. It is explained that the proposal is a temporary 
measure only, and can be withdrawn immediately the 
Association so decides, and the minimum prices may be 
varied by the Commercial Committee, appomted to settle 
the details, at any time. Pending a settlement of the 
details concerning prices for different descriptions of export 
coal, the minimum price for best large coal is 59s. per ton 
f.o.b., and for best small coal 20s. per ton f.o.b., and the 
minimum prices for all other descriptions are graded 
according to Schedule A, excluding anthracite and wrought 
through coal. It is fully expected that the revised schedule 
will be issued before the end of the week, and there is 
every likelihood that owners of collieries producing 
anthracite coals will follow the action of steam colliery 
owners and place a minimum f.o.b. price on anthracite 
qualities. In that event, patent fuel will be the only 
commodity that is free from control, and for which makers 
can name their own prices. As a matter of fact, there 
is already a better inquiry for patéfit fuel owing to the 
rice being several shillings below the minimum price 
or second Admiralty large coals. The action of the coal- 





owners will, however, have one advantageous result, inas- 
much as it will prevent under-cutting of prices, and put a 
check upon the activities of many speculators and new- 
comers to the coal trade, who, with little experience, have 
been telegraphing offers of supplies to people abroad and 
spoiling the market, such as it has been, and causing con- 
sumers to hold off purchasing. Now, however, that 
coal exporters are all on the same footing it becomes a 
question of speculating on the freight rate when making 
c.L.f. offers to firms abroad. Although shipping is so 
depressed and rates are so low, still the future is very un- 
certain. There is a slightly better undertone to the market 
for the Mediterranean, and values have improved a shade, 
and may ere long go still better owing to so much tonnage 
being laid up. At the same time, as soon as rates reach a 
level that there is any real remuneration in them for 
owners, many steamers now laid up will be brought out, 
so that it is doubtful whether rates will appreciate to a 
very marked extent. 


Inland Coals. 


The action of the inh deciding to 
de-control coals for inland consumption has raised a good 
deal of speculation as to what is likely to happen as from 
March Ist. On that date pre-war conditions will be 
established in this respect, and the various coal districts 
will be open to compete for the country’s needs, but it is 
probable that the demand will be on a very moderate 
scale. Furthermore it doubtful whether coalowners 
will be keen on the business at anything like the present 
level of prices, which means that coals are being suppled 
at anything from 10s. to 20s. below the cost of production. 
It is obvious that the price must be raised, or that between 
now and the end of the month costs of production must be 
substantially reduced. One very significant fact is that 
miners’ leaders are very silent on the question, They evi- 
dently realise the seriousness of the position that if present 
prices operate there will be a continuance of a good deal of 
unemployment and furthermore they doubtless see that 
the action of the Government is to all intents and purposes 
a further blow to their proposals regarding nationalisation 
of the industry. 


Government 


Is 


Steel Industry. 


Che decision has been come to by the South Wales 
Siemens Steel Association to reduce the price of steel bars 
from £17 10s. to £14 10s. per ton, this action having been 
come to in order to meet foreign competition and assist 
the tin-plate industry. This substantial fall in prices will 
not be without its influence on the wage rate, and it is 
estimated that the reduction means a drop in the wage 
rate of about 30 per cent., operating from the beginning of 
May next. At the same time it is contended that the price 
of raw material and and coal must come down considerably 
before foreign competition in steel is really met. According 
to Mr. J. C. Davies— managing director of Baldwins, 
Limited -the cut in the price of steel bars is not likely to 
have much effect on the tin-plate trade, as there are no 
buyers of tin-plates, and he does not think there will be 
much buying until things in general come down in price. 
In his view, tin-plates must come down to 20s. to 25s. a 
box, and everything depends upon the price of coal. At 
a recent complimentary dinner to Mr. F. W. Gibbins, some 
interesting statistics were given by Mr. J. C. Davies relative 
to the tin-plate industry. The industry employs 27,000 
workers, whose wages come to £208,000 per week. To 
manufacture the tin-plates, 26,000 tons of steel bars are 
required each week, and this gives employment to 8400, 
with wages amounting to £40,000 a week. The manufacture 
of the steel bars means 14,000 tons of pig iron, and the 
production of this gives employment to 2500 men, who 
draw £19,400 in wages For the pig iron 18,000 tons 
of coke ure used, employing at the ovens 1000 men, whose 
wages come to £7200 a week. The coal consumed in these 
various processes amounts to 73,235 tons weekly, giving 
employment roughly 20,000 colliers, whose weekly 
wage bill is something like £136,000 a week. The total 
number of persons employed in the production of Welsh 
tin-plates is 59,495, and the wages bill £411,000 weekly. 
Mr. Davies contends that it would pay the Government 
to subsidise a big industry like the Welsh tin-plate trade 
instead of giving unemployment doles. Sir Frederick 
Mills, Bart.—chairman of the Ebbw Vale Steel, Iron and 
Coal Company, Limited—in the course of a speech on 
Saturday last, also referred to the depression in the iron 
and steel trade, and although he said he saw glimmers of 
better times coming, he said prices would have to come 
down. If it was true that 90 per cent. of the cost of a 
ton of coal and 90 per cent. of the cost of a ton of steel was 
made up of labour charges, then it was pretty clear that 


to 


labour would have to take a hand in bringing that cost | 


down. 


Bute Docks Returns. 


The figures relating to the trade of the Bute 

Docks, Cardiff, for 1920 show that while there was an 
improvement on the imports side, exports showed a decline 
as compared with 1919. Imports of iron ore last year 
came to 662,824 tons compared with 597,987 tons, and 
iron and steel-—including pig iron, billets,jbars, girders, &c, 
amounted to 18,071 tons against 18,601 tons. Timber 
and deals fell from 109,181 loads in 1919 to 83,035 loads in 
1920, but mining timber, pit-props and pit-wood advanced 
from 286,053 tons to 299,872 tons, while there was 
a substantial gain in grain and flour, the total for 1920 
being 290.979 tons against 199,693 tons in 1919. General 
merchandise also recorded an improvement, the aggregate 
figures respecting imports being 1,650,797 tons and loads in 
1920 as compared with 1,454,187 tons and loads in 1919. 
With regard to exports, coal and coke amounted last year 
to 5,255,971 tons against 6,508,679 tons in 1919, but patent 
fuel totalled 574,666 tons against 482,989 tons in 1919, 
Exports of iron and steel rails and ironwork in 1920 more 
than doubled those of 1919, the figures being 113,139 tons 
against 66,430 tons, while general merchandise was 133,571 
tons last year compared with 129,390 tons in the previous 
year. The total exports of the ports, however, for 1920 
were 6,077,347 tons as against 7,187,488 tons, the aggregate 
trade of the port—imports and exports combined—being 
7,728,144 tons last year com with 8,641,675 tons in 
1919. The number of v trading to the docks last 


year was 11,287 as against 10,321 in 1919, but the regis- 
tered tonnage of the former was 4,668,445 as against 
4,737,166 for the latter. 


Unemployment. 


According to a recent statement of the secretary 
of the South Wales Coalowners’ Association, lack of trade 
accounted for 2914 shifts being lost in the coalfield during 
the four weeks ending January 29th last, involving a loss 
of output of 763,061 tons and 1,052,716 men being ren- 
dered idle. In addition, certain collieries have had to 
close in consequence of their inability to dispose of their 
output. In this connection one colliery company owning 4 
group of five pits is now faced, in consequence of lost time 
at some of its pits, with a cost of production of between 
90s. and 100s. per ton. The Tredegar Iron and Coal 
Company, Limited, last Monday closed down the Whit 
worth Colliery as the result of existing depression. This 
colliery has been worked since 1876, and is one of the oldest 
undertakings belonging to the company. The workmen 
at the Whitworth Colliery, numbering about 350, are being 
found employment at the Tytrist Pit. According to Mr. 
A. J. Cook, miners’ agent, 20,000 men in the Khondda 
Valley have been on half time since January. Taking the 
position generally throughout South Wales, the conditions 
regarding employment have not improved, On Tuesday a 
deputation of unemployed met the Newport Corporation 
to urge the latter to put some work in hand. It was stated 
that there were 2000 unemployed outside the Town Hall 
waiting the result of the request for work. All the Cor 
poration Committees are to push forward all possible 
work, 


Current Business. 


There is no improvement in business on the coal 
market, as buyers abroad have no pressing need for sup 
plies, and are by no means convinced that prices have 
touched bottom. It is very difficult indeed to close any 
fresh business, but the Swedish Naval Administration has 
inquired for 11,000 tons of large steams for delivery by the 
end of April, and tenders have been sent in. These are, 
it is understood, on the basis of the minimum prices fixed 
by the coalowners, viz., 59s. for best Admiralties and 
57s. 6d. for second qualities. One of the Spanish railways 
is also reported to be in the market for 100,000 tons for 
shipment over the remainder of the year. The demand for 
coals for prompt shipment is, however, very limited, and 
many owners state that even at the fixed minimum prices 
they cannot make their collieries pay. The utmost diffi 
culty is being experienced in effecting the clearance of 
wagons, so that pit stoppages are numerous. All prices are 
practically on the basis of the minimum prices scheduled, 
viz., 59s. for best large and 20s. for best smalls, with other 
grades proportionate. Coke remains about 72s. 6d, to 
77s. 6d., but there is more inquiry for patent fuel, for 
which prices are about 50s Pit-wood shows an 
improvement, as supplies are not so plentiful, and quota- 
tions are about 40s. to 42s. 6d. ex ship. 


to 55s 


Re-opening of a Colliery. 


The visit of Messrs. Stephen Callaghan, D. KR. 
Llewellyn and H. Seymour Berry to France concerning 
business has been partially successful and they have secured 
the renewal of part of their contracts which were cancelled 
owing to the strike at the Gwaun-cae-Gurwen collieries 
As a result the directors have decided upon re-opening 
one of the pits, but they are unable to say when a full re- 
start can be made. The position at Lianelly is a little 
better this week, owing to the fact that Richard Thomas 
and Company have re-started sixteen tin-plate mills, 
eight at the South Wales works and an equal number at 
the Richard Thomas mills. This re-start, however, is only 
for this week, and means employment for a thousand men. 
About 6000 men are registered at the Llanelly Employ 
ment Exchange, though about one-third of this number 
is on part-time work. Unemployment is chiefly confined 
to the tin-plate and steel trades. The outlook at the Dow- 
lais Iron and Steel Works is very cheerless, and the number 
of unemployed is being increased almost daily as opera 
tions in the various departments come to an end. The Jist 
of unemployed includes many casual workers, and they 
number fully 2000, 











Latest News from the Provinces, 





WALES AND ADJOLNING COUNTIB 
Minimum Coal Prices. 


rut Commercial Committee of the South Wales 
Coalowners’ Association has given further consideration 
to the question of fixing minimum prices, and sub 


committees have been appointed to deal with the classifi 
cation of collieries. Their recommendations will be sub 
mitted to the Commercial Committee as soon as possible, 
after which further instructions will be issued to the 
colliery companies. Directions have been prepared to 
ensure that the minimum prices are adhered to. These 
prices, so far, only apply te steam coals, anthracite colliery 
owners having decided not to adopt minimum prices 
yust yet. 


Swansea Metal Market. 


A slightly better feeling prevails in the tin-plate 
trade, largely as the result in the cut in steel bars of 13 
per ton, making the price £14 10s., and the removal of the 
Excess Profits Duty. Quotations have a larger range than 
usual. Some makers are asking 36s. per basis box, while 
merchants indicate 4s With regard to the central 
sales agency scheme, this matter has again been discussed 
by steel and tin-plate makers, but the view is held that 
very little more will be heard regarding the proposal. 
The galvanised sheet trade is still very quiet, and prices 
remain practically nominal. 


less. 
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Current 


IRON ORE. 
N.W. Coast— 
Native 52,6 to 70/- 
* Spanish ... 42/6 
1 N. African 42/6 
N.E. Coast— 
Native - _ 
Foreign (c.i.f.) 40/- to 41/- 
PIG IRON. 
Home. Ex 
£ s d. £ —“ 
ScoTLanp—* 
Hematite ... nr.) aw - 
No. 1 Foundry aa ©. be _- 
a oS . a OS i os _- 


N.E. Coast— 
Hematite Mixed Nos.... 
No. 1 
Cleveland— 
No. 1 on 
Silicious Iron... 
No. 3 G.M.B. 
No, 4 Foundry 
No. 4 Forge 
Mottled ... 
White 
MImDLaNDs— 
Staffs.— 
All-mine (Cold Blast)... 
Part Mine Forge ... ... 
7 Foundry No, 
Northampton—8 
Foundry Nos. 2 and 1 
- No, 3 
Forge 
Derbyshire * 


100 1 00 
ll 2 6 ll 2 6 
10 0 0 10 5 0 
10 0 0 10 5 0 
915 0 10 0 0 
914 0 919 0 
912 6 917 6 
912 6 917 6 
910 0 915 0 
18 0 0 

1115 0 - 

12 0 0 - 
1112 6 t 1115 0 

1110 0 

1017 6 te ll O O 


All prices irregular and uncertain)— 


Manchester Market. 


No. 3 Foundry 
Forge 


1015 Ot 11 0 0 
10 0 0 to 1010 0 


Lincolnshire * (A// prices uncertain)— 


Basic 
Foundry ... 
Forge 
N.W. Coast— 
N. Lancs. and Cum.— 
Hematite Mixed Nos.... 
Special ... 


0 to 1010 0 
0to ll 5 0 
0 to 11 0 0 


9 0 
10 15 
10 10 


11 0 0 
210 0% 1 0 0 





MANUFACTURED IRON, 


Home. Ex 
2s. d. z 2 
ScoTLaNnD— 
Crown Bars ... 2 00 23 0 0 
Best ,, 31 0 0 - 
Angles 30 0 0 _ 
Tees 31 00 
N.E. Coast— 
Crown Bars 2% 00 2810 0 
Best ,, 26 0 2910 0 
Angles 3015 0 3210 0 
Tees 3110 0 33 10 0 
LaNncs.— 
Crown Bars ... 2400 — 
Hoops 265 0 200 
8S. Yorzs.— 
Crown Bars 2610 0 a 
Best ,, 27 10 0 — 
Hoops 26 5 0 - 
MIDLANDs— 
Marked Bars (Staffs.)... 2910 0 _ 
Crown Bars ... ... 2610 0 oa 
Nut and Bolt Bars 2610 0 _ 
Black Sheets (dbls. ) 23 00 - 
Galv. Sheets 24 W.G. 
(f.0.b. L'pool, orequal) 27 0 0 
Gas Tube Strip 2910 0 - 
STEEL, 
Home. * Export. * 
Zs. d, 2s. 4d, 
SoorLanp- * 
Boiler Plates... ... Ks eee Ss —_ 
Ship Plates *in, and up 2210 0 am " 
Sections Sar oo | ‘eee . —_ 
Steel Sheets ,,in.tojin. 23 0 0 .. 2... — 
Sheets (Gal. Cor. 24 B.G.) 2 0 0 


* Delivered. 


* Export oS aa Glaegow. 
inland 06, 


§ For i 





Prices for Metals and Fuels. 


STEEL (continued) ‘FUELS. 
N.E. Coast— Home. Export. SCOTLAND. 
£8. a, £s 4d 
LANARKSHIRE— 
on!) £8 0 - 
sip Paim ws aS a gn) 
Boiler Plates... ... ... 30 0 0 vs - os t 
Folate. 1. ee we MO 0 - , on 
Heavy Rails... .. ... 21 0 0 © i a 
Fish-plates .. ... .. 25 0 0 - Ms i gece 
Channels... ... .. ... 22 0 0 SO TS an 
‘Net e 

ay Billeta .. ... = - ~ re (f.0.b. Ports)}—Steam ... 

on ” occ ese one x Re Splint » 

N.W. Coast— FIvEsHIRB— 

anid Rails 21 0 0 (f.o.b. Methil or Burnt- 
eavy een ese: eles os | « —_ island)}—Steam ... ... 
light , .. .. .. 23 0 Oto 2% 0 0 Screened Navigation ... 
Billets ie? dee es ett RE - Unsereened __,, 
Ship Plates ... 2210 0 — Loraians— 


Boiler ,, <a. a ae a ee - 
MANCHESTER (Prices irregular and uncertain)— 
Bars (Round) cnn o') SEO Ot. 8 6 
0 


(f.0.b. Leith) — Best Steam 
Secondary Steam ... 
Screened Bunker ... 


»» (others) w- «- 1710 Oto 21 0 Unscreened 

ey Game... REO a - ENGLAND. 
fi (Soft Steel) .. 2 50... ... - 1N.W. Coast— 

Plates eet, ae oe ae 2 6 @ Sie: 

SHEFFIELD ( Prices irregular and uacertain)— Coke one 
Siemens Acid Billets .. 25 0 0 - NoaraumasataNp— Home. 
Bessemer Billets ... 210 0 — Best Steams ... 36/2 
Hard Basic 18 0 0 Second Steams 33/- 
Soft ,, 17 0 0 — Smalls 30/8 
Hoops 23 5 0 - Unsereened ... 32/8 

MIDLANDS— Household 36/- 
Mild Rolled Bars... ... 21 0 0 DuRHAM— 

Soft Billets and Bars 1510 0 Best Gas... ... ... 36/- to 37/- 
Hoops 23 0 0 - Second ... 35/- to 36/- 
Tube Strip 2910 0 _ Household . 36/- 
Angles and Joists »» 28 - Foundry Coke 70/3 
i he aoe, =D - Furnace... ... 62/9 
Wire Rods ... ... ... 1615 0 = SuerrisLp—* 


S. Yorks. Best Steam Hards 
Derbyshire Hards 





Seconds ... 
NON-FERROUS METALS. Cobbles ... 
Swansea— Nuts i lene 
Tin-plates, I.C., 20 by 14 ... 32/- to 36 Washed Smalls... 
Block Tin (cash) ... ... ... 164 0 0 Best Hard Slacks ... 
” (three months) oe . 169 0 0 Seconds ” 
ee ee ee 72 00 Soft Nutty ,, 
» (three months) ... ... ... ... 7210 0 Pea ” 
Spanish Lead (cash) .. 2.0 0... 2210 0 Small ate 
~ (three months)... ... ... ... 2217 6 House, Branch ... ... 
ee eo a 2% 7 6 » Best Silkstone... ... ... -.. 
SS ee 23 7 6 Blast Furnace Coke ... ... ... 55/- -. 
*SOUTH WALES, 
MANCHESTER— Gonna 
Copper, Best Selected Ingots .. ... ... 730 0 Steam Coals : 
pg “eniedpie a ke 300 0 Best Smokeless Large 
» Strong Sheets ... as os Se 124 0 0 Second ” ” 
ee Ul ee 0165 Best Dry Large... ... 
Brass Loco Tubes ea a oy 01 Ordinary Dry Large 
eee 01 6 Best Black Vein Large 
+ cies enw des Vinghs «dale: soda 2410 0 Western Valley 9 “ 
obit CN cet! ate has had! | wh tain 2330 «0 Best Eastern Valley Large 
; Ordinary ” ” 
(Metal prices practically unchanged), Best Steam Smalls 
Ordinary 99 
- Washed Nuts oa 
. ndda Large 
FERRO ALLOYS. " uA . pane ani 
(AU prices now nominal). NoS large ... 
” ” Through 
Tungsten Metal Powder 3/1 per Ib. Pa es Smalls ... 
Ferro Tungsten on 2/5 per Ib. Coke (export) 
Per Ton. Per Unit. Patent Fuel 
Ferro Chrome, 4 p.c. to 6 p.c. carbon... £38 15/- Pitwood (ex ship) 
a 6 p.c. to 8 p.c. £37 15/- SwaNska— 
a Spetolpe. £37 15/- Anthracite Coals : 
ee Specially Refined Best Large 
Max. 2 p.c. carbon .«. £89 to £90 82/- Seconds 
op ee AE” cnn te ...£2105 39/- Red Vein 
» 0°75 p.c. carbon ... --.£120 47/- SI Nien oe one. > oot 
; carbon free ... ... 3/- per Ib, Machine-made Cobbles ... 
Metallic Chromium ... 7/6 per Ib, Nuts 
Ferro Manganese ‘ (per ton) £32 home, £47 export. Beans 
» Silicon, 45 p.c. to 50 p.c. ...  ...£20, scale 8/6 per unit. Bees? oo. 
ew bs’! FE mame: “ocd! cs .--£28 to £29, scale 12/- per Breaker Duff 
. —_. Rabbly Calm 
»» Vanadium -«- 82/6 per Ib. 
» Molybdenum ... ... 8/- per Ib, Steam Coals : 
Nickel (per ton) vee £215 Large ... 
ne ok ga vu. 20/- por Ib, weg 
Aluminium (pe ) £165 Yt i 








*Net makers’ works, 
* Per ten f.o,b, 


" Exoept where otherwise indicated coals are per 


8 At furnaces. * Glasgow, Lanarkshire and Ayrshire, 


Export. 


45/- 
45/- 
45/- to 52,6 
45/- 
43/- 
42/. 


45 /- 
50/- 


42/6 to 50/- 
52/6 


44/- 
40/- to 42.6 


45/- 
56/8 to 60/- 
66/- 
Neutrals. 
50/- to 55/- 
40/- to 45/- 
25/- to 30/- 
37 /6 to 40/- 
55/- 


50/- to 52,6 

40/- to 45/- 
55 J- 

60/- to 70;- 


33/2 to 33/8 
32/8 to 33/2 
31/8 to 32/2 
31/8 to 32/2 
31/2 to 32/2 
28/8 to 30/2 
28/5 to 28/11 
27/11 to 28/5 
27/8 to 28/2 
26/2 to 26,8 
23/2 to 24/2 
37/2 to 37/8 
33/8 to 34,2 
(65/- export) 


59/- to 60/- 
56/9 to 57,6 
56/- to 57 /- 
54/6 to 55,6 
56 /- to 57/- 
55 /- to 56/- 
55/- to 56/- 
54/- to 55/- 
20/- to 22/6 
17/6 to 19/6 
56/- to 57/- 
56,9 to 57/6 
24/6 to 25/- 
53/- to 55/- 
34/- to 37/6 
15/6 to 17/6 
72/6 to 75/- 
55/- to 60/- 
37 /6 to 40/- 


75/- to 77,6 
70/- to 75/- 
70/- to 75/- 
67 /6 to 70;- 
80/- to 90/- 
80/- to 90/- 
65/- to 70/- 
60/- to 65/- 
10/- to 12/- 
15/- to 17/6 


50/- to 55/- 
45/- to 50/- 
15/- to 20/- 
35/- to 42/6 


5 Home Prices—All delivered Glasgow Station. 
ton at pit for inland and f.0,b, for export, and coke is per ton on rail at ovens aud f£.0.b, for export, 
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CURRENT PRICES. 


We desire to call the attention of our readers to the fact 
that for the convenience of those who desire to file our Current 
Prices page, we will send, week by week, to any reader who 
provides us with a set of stamped and addressed envelopes 
for that purpose, unbacked copies of that page. To avoid 
unnecessary folding, we suggest that lopes not LL 
than foolscap size should be used 











French Engineering Notes. 
(From our Correspondent in Paris.) 
Production and Demand. 


THe fact that falling prices have had no effect in 
stimulating demand is somewhat disconcerting to manu- 
facturers who fully believed that with cheaper raw 
material they would have been able to offer sufficient 
inducements to buyers. Evidently the prices are not yet 
low enough to be regarded as reaching a workable level, 
and now that the cost of living appears to be steadily 
cheapening the opinion is more and more general that 
manufacturers’ prices are above the normal. Unfor- 
tunately, buyers fail to take into account the heavy charges 
imposed upon manufacturers, which make it quite impos- 
sible for prices to get back to anything like the old basis. 
‘The drop in raw material prices is only one factor, and it 
can have a much less important effect than it used for- 
merly to have upon the prices of finished products, since 
coal is still very dear and is likely to remain so. Moreover, 
except in a few cases, there has been no general reduction 
in wages, although that must come with the cheaper 
living cost and the competition of labour. Another 
important factor is the much higher percentage manu- 
facturers have to provide for overhead eharges. It is 
difficult, therefore, to see how prices can be reduced much 
more except by a lowering of wages, and the men thern- 
selves are beginning to see that they must accept less if 
they are to secure employment. In several cases where 
the men have agreed to work for lower wages their 
employers have been able to ensure them much more 
regular employment than others. It is so evident that an 
adjustment of wages must precede a recovery of business 
that an acceptance of lower pay is inevitable. There is 
plenty of structural and other work that must be given 
out, but neither the State nor private consumers are dis- 
posed to place contracts when the situation is obviously 
not conducive to economical production. 


German Competition. 


Another thing that tends to deter buying is the 
belief that prices must be affected by the competition from 
Germany. The situation is becoming particularly involved 
for the French, who have evidently every interest in per 
mitting Germany to develop her export business ; but, on 
the other hand, the unrestricted importation of German 
goods into France would prove disastrous for the home 
industries of that country. The proposed tax on German 
exports, while productive for the Allies, will not mean any 
serious burden upon the German trade, which, from the 
point of view of productive cost, is particularly favoured 
by the present rate of exchange. If, therefore, Germany is 
allowed to send her products into France she can always 
compete with the French, and it is for that reason that 
manufacturers are generally in favour of putting what are 
practically prohibitive duties upon the importation of 
German goods. The situation is a very unsatisfactory one 
from whatever point it is viewed. The French cannot 
adopt a policy of prohibition of German imports without 
belying their policy to offer facilities to the Germans to 
recover their economic prosperity in order to liquidate 
the indemnity as quickly as possible. The whole problem 
therefore again turns round to the natural solution of 
adapting the conditions of production to the demand by 
capital and labour making equal sacrifices, the men con- 
senting to lower wages and employers making further 
economies and accepting a larger share of the charges 
imposed upon them by the State. So far as employers are 
concerned a great deal has already been done in the way of 
sacrifice, aud it is only when the men see that employment 
is conditional on wages based on the lower cost of living 
that there can be any hope of a permanent recovery. 


Credits for Exports. 


Apparently the export trade is not so good as it 
was during the greater part of last year. There has been 
an appreciable falling off in foreign buying, and consider- 
able numbers of ships are held up in Havre and other ports 
through want of freights. All sorts of proposals are now 
being made to encourage exports, and it is understood 
that the Government is considering an arrangement, 
somewhat similar to that approved of by the British 
Government, whereby credits will be accorded for export 
business. Such a course would obviously be advantageous, 
especially when dealing with countries like Roumania 
and Poland, where the French have been sending con- 
siderable quantities of goods and where business can only 
be done by the acceptance of long credits. It is hoped that 
this practice will also have the effect of improving the 
situation at home, since the credit facilities will be accorded 
by the banks, and if they give ample credit for export they 
may be induced to return to the old practice of discounting 
commercial bills. Before the war nearly the whole of the 
business was transacted by bills, which were not only 
convenient, but offered perfect security. A firm could 
only maintain its credit by paying bills on presentation. 
Since the Armistice the custom has lapged to a large extent, 
because a certain tolerance was allowed to firms which 
were obviously suffering from the financial crisis, and when 
the banks discovered that the postponing of payments 
was becoming general they restricted the facilities offered 
for discounting bills. A certain amount of discredit having 
fallen upon the system of bills, the banks are endeavouring 
to popularise the cheque still further, but commercial 
people are urging a return to the practice of discounting 
bills, which, they say, offers great advantages and should, 
with an improvement in the financial situation, provide 
the same security as formerly, 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sales Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
cumplete S pect fication. 





INTERNAL COMBUSTION ENGINES. 


156,013. February 12th, 1920.—A Cranktxess Enoine, W. 
Fletcher, 216, Wilford-road, Nottingham. 

In this engine the usual connecting-rods and crank ure replaced 

by a cam on the shaft and rollers on extensions of the pistons, 

Another cam A on the same shaft is used to operate a small com- 


N°156,013 





pressor B for pumping the charge into the cylinders. The engine 

works on the two-stroke cycle, exhausting through the ports C. 

The direction of rotation is shown by the arrow.—January 6th, 

1921. 

140,459. March 19th, 1920.—IMPrRoOvEMENTS IN INTERRUPTERS 
ror Use with Hics-TENSION MAGNETOs, Jaques Guardiola, 
of 29, Rue des Arts, Levallois Perret, Seine, France. 

The interrupter described in this specification is designed to 
permit rotation in both directions, and by reason of its balanced 
construction it is suitable for very high speeds. A disc A is 
keyed on the magneto shaft, and a fibre roller is mounted on the 
axis C, the roller having @ central opening of greater diameter 


N° 140,459 





than the pin on which it is mounted, so that it may move freely 
D is a spring which carries the contacts which make and break 
the circuit. The roller 1s pushed by the cams on the magneto 
and actuates the spring D. The breaker is said to work satis- 
factorily at a speed of 8000 revolutions per minute, whereas 
breakers with levers are only suitable for a speed of about 3000 
revolutions per minute.- January Gth, 1921. 


DYNAMOS AND MOTORS. 


155,858. April 10th, 1919.—-IMPROVEMENTS IN OR RELATING TO 
Systems ror Surpiyine Evectric Power ror LightiIne 
Punroses From Low-rrREequENcY Power Circurts, Elec- 
trical Improvements, Limited, of Milburn House, New- 
castle-on-Tyne, and James Kobert Beard, of the Oval, 
Benton, Northumberland. 

A low-frequency interconnected three-phase generator is 
shown at D. The conductors E, F, and G are the main conductors 
and H the neutral wire. At some convenient point in the neutral 
H a single-phase generator J is connected, and this generator is 
driven by a synehronous motor K connected across the phase 
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conductors E, F, and G. The arrangement is such that currents 
of the desired high frequency equal in magnitude and phase are 
imposed on the phase conducturs and lamps L connected, as, 
shown, between the neutral H, and the several phase conductors 
E, F, and G will receive a current having the required modified 
wave form. Moreover, the effects of the higher frequency are, 
by this arrangement, confined to the single-phase lighting cir- 
cuits and do not react on any multiphase apparatus, such, for 
example, as the three-phase motor M.—January 6th, 1921. 


141,383. March 26th, 1919.—ImrroveMENTS IN ALTERNATING- 
CURRENT Morors, Franklin Pringle, of No. 466, Duisburger- 
strasse, Mulheim-Ruhr-Speldorf, Germany. 

This specification describes an alternating-current motor for 





working with single-phase or multi-phase current. The rotor 
has two distinct windings, one remaining short-circuited during 
the running and starting periods and having a relatively high 
ohmic resistance, and the other, a relatively low resistance wind- 
ing, is short-circuited by a special switch after the motor has 
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been started. In the diagram A is the running winding, which is 

made operative after the motor has been started and is short 

circuited by the device D in the well-known manner. The start- 

ing winding B is of the squirrel-cage type, but, as shown, this 

winding does not occupy all the rotor slots.—January 6th, 1921. 

150,746. September 7th, 1920.—Improvep 
Apparatus ror SrarTinG PCLYPHASE 
Exectric Morors, Aktiengesellschaft Brown 
Cie., of Baden, Switzerland. 

The object of this invention is to provide a process for sterting 
polyphase asynchronous motors with short-circuited armatures 
with current supplies having regulable frequency, the invention 
being applicable mainly to ships’ propelling installations. The 
voltage frequency supplied to the motor is regulated in such 4 
manner that during the whole of the starting period the voltage 
frequency differs from the revolution frequency at every instant 
by the frequency that is required for the maximum starting 
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torque. In the diagram D is the driving engine for the const autly 
excited generator G, and according to the speed of the engine 
the governor V actuates a lever, which inserts more or less 
resistance W into a local circuit comprising a battery B and a 
solenoid R. The solenoid acts upon the steam admission valve B 
and allows more or less steam to be admitted into the engine D 
when the speed of the engine varies. A spring F acts in 
opposition to the solenoid R. By suitably adjusting the arrange- 
ments W, R, and F on an increase in the speed of the motor 
M the generator frequency will rise to the desired degree, thus 
giving the effect mentioned at the outset.—January 6th, 1921. 


WIRELESS TELEGRAPHY. 


155,854. April 17th, 1918.—ImPRovEMENTs IN THE ArPLica- 
TION oF THERMIONIC VALVES TO THE PRODUCTION OF 
ALTERNATING CURRENTS AND IN ReLayine, William Henry 
Eecles and Frank Wilfred Jordan, of the City and Guilds 
Technical College, City-road, E.C. 

This invention — van to a method of generating alternating 
current from a source of direct current by the aid of the vibration 
or other motion of a body the motion being sustained by the 
fluctuations of the main current of an ionic tube, and the main 
current being itself governed by voltages the frequency of which 
is determined by the mechanical nature of the moving body and 
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being applied to the control electrode of the tube. A tuning fork 
is so arranged that two electro-magnets act upon its prongs, 
one magnet being in the plate circuit and the other in the grid 
circuit of the triode. The movement of the tuning fork prong 
that corresponds to the grid induces an electromotive force in 
the grid coil A, and this controls the plate current, which in 
traversing the plate magnet in the correct sense sustains the fork’s 
motion.—January 6th, 1921. 


TOOLS AND SHOP APPLIANCES. 


McClyment, 


MACHINE 


156,047. May 25th, 1920.—C.Lamrine Botts, J. 
50, East Hamilton-street, Greenock. 
This bolt is intended for temporary purposes where it is not 
possible to pass an ordinary headed bolt through a hole from the 
opposite side. The bolt is drilled up the centre and slotted trans- 
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versely. A cotter is pivoted on to a spindle and shpped into the 
hole in the bolt. It will be seen that on pressing down the 
epindle the cotter will turn and project through the ulot, while 
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on pulling up the spindle the cotter will engage with one side of 
the slot and retire, so that the bolt can be withdraw n.—J anuary 
6th, 1921. 


ORDNANCE AND ARMOUR. 
156,056. September 17th, 1920.—ARMOUR-PIERCING SHELLS, 
T. W. Rogers, 33, Chancery-lane, London. 


The shell A is provided with a blunt-nosed cap B to improve 
its armour-piercing qualities, and with a hood C to reduce the 
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air resistance. The peculiar feature of the arrangement is the 
series of perforations D in the hood, which is said to increase the 
effect of the shell considerably.—January 6th, 1921, 


BUILDING. 


156,046. May 18th, 1920.—GarTes ror Locks, A. Eggen- 
schwyler, 97, Hochstrasse, Schaffhausen, Switzerland. 

In this lock gate the weight is carried at one end bya 
set of rollers which run on the floor of the lock. At the other end 
arms A extend to transmit the weight to a trolley on the wall. 
The arms A are made flexible in a horizontal plane, and buffers 
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are arranged in the lower rollers in such a manner as to bring 
the gate clear of the recess into which it fits when the water level 
is the same on both sides of the gate. On the other hand, the 
flexibility is sufficient to allow the gate to make a tight joint on 
on either side of the recess.—January 6th, 1921. 








MISCELLANEOUS. 


155,855. September 22nd, 1919.—Earta Borers, A. R. Mang- 
nall, 43, White Friars, Chester. 

In order to prevent the deflection, in a vertical direction, of the 

rods used with earth boring apparatus, the inventor constructs 
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therm as shown in the illustration. The pilot head A naturally 
tends to deflect upwards, on account of the ter density of the 
earth as the depth increases. The second feed B has the same 





tendency, Sioce the connecting-rod is stiff the two nwyements 

cannot occur simultaneously and one tendency corrects the 

other.—January 6th, 1921, 

131,907. June 26th, 1918.—A New or Imrrovep IupeRMEABLE 
anDd Non-HyGrRoscopic IysuLaTING MaTeRtIAt, Mario 
Arosi, of 2, Via Cattaneo, of Geco Milanese, Milan, Italy. 

The insulating material described in this specification consists 
of vulcanised fibre coated with a film of celluloid or acetyl 
cellulose, which is distributed evenly over the surface and 
made to penetrate the surface pores. The resulting vulcanised 
tibre product is thus coated with a protecting film which prevents 

ist from passing through.—December 29th, 1920. 

155,927. October 9th, 1919.—A Mecnantcat Dersiccaror, 
J. H. Akkerman, Stationsweg 83a, Rotterdam, Holland. 

This apparatus is primarily intended for drying such substances 
as milk and does not employ any heating agent. The liquid is 
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delivered to the centre of a rapidly rotating dive in the form of a 
fine spray and is spread by the action of centrifugal force. It 
is said that the drying effect is almost instantaneous,—January 
6th, 1921. 





LAUNCHES AND TRIAL TRIPS. 


MALINES ; twin-serew geared turbine vessel; bujlt by Sir 
W. G. Armstrong, Whitworth and Co., Limited, to the order of 
Great Eastern Railway Company; dimensions, 337ft. by 43ft. 
by 261ft.; capable of speed of 21} knots ; accommodation for 
263 first-class and 112 second-class passengers ; launch, Thurs- 
day, January 6th. 

VANELLUs ; built by Swan, Hunter and Wigham Richardson, 
Limited, to the order of Cork Steamship Company, Limited ; 
dimensions, 290ft. by 42ft. Gin. ; to carry 3100 tons deadweight. 
Engines constructed by the builders. _ Trial trip, Wednesday, 
January 12th. A speed of about 11} knots was obtained. 

Hvurvunvi; steel screw geared turbine steamer; built by 
Sir Raylton Dixon and Co., Limited, to the order of Shipping 
Controller; dimensions, 482ft. by 62ft. 6in. by 41ft.; to carry 
14,500 tons deadweight. Engines constructed by Richardsons, 
Westgarth and Co., Limited ; trial trip, Tuesday, January 18th, 

Derma; built by Blyth Shipbuilding and Dry Docks Com- 
pany, Limited, to the order of Sainz and Inchaustegui ; dimen- 
sions, 331ft. by 46ft. Sin. Engines, triple-expansion, 25in., 
4lin. and 68in. by 45in. stroke; constructed by the builders ; 
trial trip, Thursday, January 20th. 

San Fetrx ; 18,500-ton oil tanker; built by Sir W. G. Arm- 
strong, Whitworth and Co., Limited, to the order of the Eagle 
Oil Transport Company, Limited ; dimensions, 547ft. by 69}it. 
by 42}ft. Engines constructed by Wallsend Slipway and 
Engineering Company, Limited; launch, Saturday, January 
22nd. 

Britisn Vicount; large oil tank steamer; built by Swan, 
Hunter and Wigham Richardson, Limited, to the order of 
British Tanker Company, Limited ; dimensions, 455ft. by 57ft. ; 
to carry 10,000 tons of oil. Engines, set of double-reduction 
geared turbines ; constructed by the builders ; Howden’s forced 
draught fitted ; launch, Monday, January 24th. 

PERCARROW ; built by Irvine's Shipbuilding and Dry Docks 
Company, Limited, to the order of the R. B. Chellew Steam 
Navigation Company, Limited; dimensions, 402ft. 6in. by 
52ft. by 29ft. 6in.; to carry 8000 tons. Engines, triple-expan- 
sion, 26in., 42in. and 70in. by 48in. stroke, pressure 180 Ib. ; 
constructed by Richardsons, Westgarth Co., Limited ; 
launch, Tuesday, January 25th. 

LAMORICIERE ; built by Swan, Hunter and Wigham Richard- 
son, Limited, to the order of the Cie Gle. Transatlantique for 
mail and passenger service in the Mediterranean ; dimensions, 
385ft. by 50ft.; to carry 132 first-class, 116 second-class and 
132 third-class passengers. Engines, one set of four-crank 
triple-expansion reciprocating; constructed by the builders ; 
steam is supplied by six single-ended boilers working under 
Howden’s forced draught, and arranged to burn either coai or 
oil fuel; trial trip recently ; speed of 18} knota. 








SHEFFIELD AssOCcIATION OF METALLURGISTS AND METAL- 
LURGICAL CHEMIsTs.—The following statement has been issued 
by the Association named in the title :—The Council has on 
several occasions during the past year considered whether any 
steps should be taken to associate this Association with one of 
the several societies dealing with the economic position of 
engineers or applied science workers. For a number of reasons 
the Council is of the opinion that any such affiliation would be 
against the interests of the Association, which is primarily 
concerned with promoting the diffusion of knowledge, and stimu- 
lating discussion among the members, while at the same time 
doing everything possible to raise the professional status of the 
om science worker. Strictly economic matters, such as 
the regulation of salaries and conditions of service generally, 
do not appear to come within the scope of the Association, and 
could hardly be included without producing very important 
differences of attitude among its members, which might, and 

robably would, lead to internal stress and eventual rupture. 

e matter is still further complicated, since some of the members 
are already members of different societies having economic 
objects. In short, the Council wishes to announce that in its 
view the Association should continue on its present lines, but 
that any member wishing to join additionally some other 
association as a means of obtaining ic benefits should be 
perfectly at liberty to join that which geems to him the most 








Forthcoming Engagements. 


TO-DAY, 

Junior InsrrruTion or Enotmerers.—Caxton Hall, West- 
minster, 8.W.1. “* Notes on Some Limit Gauges,"’ by Mr. F. A, 
Simpson. Lantern. 8 p.m. 

O_tp CENTRALIANs. — Hotel 
annual dinner. 7 p.m. 

Evecrro-Harmonic Soctery.—Great Hall, 
Hotel. Concert, Ladies’ night. 8 p.m. 

Roya Instrrution or Great Brrrain.—Albemarle-street 
Piccadilly, W. 1. Discourse, “ Isotopes and Atomic Weights,”’ 
by Dr. F. W. Aston. 9% p.m. 

Farapay Society anp THE MANCHESTER LITERARY AND 
PuiLosoruHicaL Soctery.—36, George-street, Manchester. Joint 
meeting. Discussion on *‘ Measurements of Surface Tension,"’ 
to be opened by Dr. Allan Ferguson, 6.30 p.m. 


Cecil, London. Eighteenth 


Cannon-street 


SATURDAY, FEBRUARY 12ru. 

Nortu or ENGLAND INsTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—-Wood Memorial Hall, Newcastle-on-Tyne. The 
following papers will be open for discussion :—** Steam 
Economy,” by Mr. Philip Kirkup, jun.; “ The Production and 
Transmission of Compressed Air in Mines,"’ by Mr. John T. 
Pringle. A lecture, illustrated by lantern, will be given by 
Major H. Standish Bal! on ** The Application of Cementation to 
Mining.”’ Discussion on the lecture. 2 p.m. 


INSTITUTION OF MUNICIPAL AND County ENnorxeERs.—South- 
Eastern District meeting to be held at Reigate. 11 a.m.: Meet 
at the Munici Buildings, Reigate. Discussion on pers, 
** Bituminous Road Surfacing Plant,”’ by Mr. W. P. Robinson, 
and ‘“‘ Municipal Works at Reigate,” by Mr. F. C. Clayton. 
12 noon: Visit the Reigate Tile Company's Works. 1 p.m.: 
Luncheon, by kind permission of the Mayor, in the Council 
Chamber at the Municipal Buildings, Reigate. 2.30 p.m.: 
Inspect asphaltic road surface work. 3 p.m.: Visit Surrey 
County Council tar-macadam mixing plant at Redhill. 3.45 p.m.: 
Visit Fullers-earth quarry at Redhill. 5p.m.: Return to Reigate, 
or Redhill for tea. 


lé4ru. 


Adelphi, W.C. 2. 
to Industrial 


FEBRUARY 


John-street, 


MONDAY, 


Roya Socery or Arts. 
Cantor lecture. “Applications of Catalysis 
Chemistry,’ by Dr. Eric K. Rideal. I. 8 p.m. 

or Mecuanicatn Ewnernenrs: GURapuATes’ 
Storey’s Gate, St. James’ Park, 5.W. 1. Lecture, 
7 p.m. 


INSTITU TION 
ASSOCIATION. 
“Generation of Steam,” by Sir John Dewrance. 

TUESDAY, FEBRUARY 1dérn. 

or Marise Enoinegers.—The Minories, 
** Marine Engine Curiosities of Practice and Experi 
7 p.m. 


INSTITUTE Tower 
Hill, E. 1. 
ence,” by Mr. A. E. Seaton. 

INsTITUTION oF Locomotive ENGIneERS.—-Caxton Hall, 
Westminster. General meeting. Paper, ** Standardisation of 
Locomotive Parts on a National Basis,’ by Mr. E. J. Hookham. 
7.15 p.m. 


WEDNESDAY, FEBRUARY 1lé6ru. 

InstrruTe or Cost anp Works AccounrANTs.—Jnstitute 
of Chartered Patent Agents, Staple Inn-buildings, Holborn, 
W.C. Leeture, “‘ Costing as an Aid to Management,” by Mr. 
V. H. Minton. 7 p.m. 

Royrat Society or Arrs.—John-street, 
‘“* Pneumatic Elevators in Theory and Practice,” 
Cramp. 8 p.m. 


Adelphi, W.C. 2. 
by Dr. Wm. 


AUTOMOBILE ENGINEERS: 
Chamber of Commerce, 


INSTITUTION OF BIRMINGHAM 
GrapvuaTEs.—Room 5, New-street. 
Birmingham. Paper, “Relative Advantages of Worm and 
Spiral Bevel Drive,” by Mr. W. H. Prestage, jun. 7.30 p.m. 

InpusTRIAL LeaGue anp Councit.—Caxton Hall, West- 
minster, 8.W.1. “Control of Industry,”” by Mr. H. Norman 
Rae. 7.30 p.m. 

Royal METEOROLOGICAL SocieTy.—-79, Victoria-street, West - 
minster, 8.W. 1. Special general meeting. Papers, (1) “A New 
Method of Constructing Average Monthly Rainfall Maps,” by 
M. de Carle 8S. Salter; (2) “ An Unusual Pilot Balloon Trajec- 
tory,” by Mr. G. Aubourne Clarke. 8 p.m. 


THURSDAY, FEBRUARY 1I7rx. 

InstTiITUTION OF AvToMOBILE ENGINEERS: Lonpon Grapvu- 
ATes.—28, Victoria-street, 5.W.1. Peper, “Engine Lubrica- 
tion,” by Mr. E. L. Bass. 7.30 p.m. 

Royat AEronavuTicat Soctety.—Royal Society of Arts, 
John-street, Adelphi, W.C.2. Paper, “The Handley Page 
Wing,” by Mr. F. Handley Page. 5.30 p.m. 

InstiITUTION OF Locomotive ENGINEERS: GLAscow CENTRE. 
—Royal Technical College, George-street, Glasgow. General 
meeting. Lecture, ‘“‘ Locomotive Efficiency,” by Mr. Matthew 
Blacklock. 7.30 p.m. 

InstiruTION oF Execrricar. Exoinerrs.—tnstitution of 
Civil Engineers, Great George-street, 8.W. 1. Lecture, “ Mag- 
netic Susceptibility of Low Order,” by Professor FE. Wilson. I. 
6 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS. 
Memorial in the Institution Building. 5 p.m. 


Unveiling of War 


FRIDAY, FEBRUARY 18rs,. 
or ENGINEEKS.—39, 
7 p-m. 


Junior) $IystirvtTion Victoria-street, 
8.W. 1. Social evening. 

Royat Institution or Great Brirar.—Albemarie-street, 
Piccadilly, W. 1. Discourse, * Strategic Camouflage,” by Mr. 
Solomon J. Solomon. 9 p.m. 

INSTITUTION OF MEcHANICAL ExoIrxNeERS.~Storey’s Gate, 
St. James’ Park, 8.W.1. Annual general meeting. “ The 
Desirability of Standardisation in the Testing of Welds,’’ by 
Mr. F. M. Farmer. 6 p.m. 

InstrruTION oF Municipal. AND CouNTY ENGINEERS. 
Metropolitan District meeting to be held at Holborn. 11 a.m.: 
Meet at Upper Montague-street, Russell-square, W.C., for 
demonstration of the Jaeger concrete-mixing machine. 11.45 
a.m.: Demonstrations of (1) the Karrier road-sweeping and 
collecting machine, and (2) the “Gray ™ flexible horseshoe > 
1 p.m.; Luncheon at Holborn Restaurant. Diseussion., Pri 
ceed by motor vehicles to Battersea to inspect road construction 
machines, returning to Holborn Council offices for tea. ~ 

West or ScoTLanpD IRon anv Steet Instrrute.—Room No. 
24, Royal Technical College, George-street, Glasgow. Paper : 
9 ies of Some Steels used in Marine Engineering,”’ by 
Dr. W. H. Hatfield.. 7 p.m. 

THURSDAY, FEBRUARY 24rs. 

Enocryeerixne Gotrixe Socrery.—At the Institution of 
Civil Engineers, Great George-street, Westminster, 5.W, 1. 

ual general meeting. 12 noon. 
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Some Reflections on the Jutland 
Dispatches. 


No. IV.* 
Tyres oF SuHip. 

Although the big ship controversy has recently 
occupied columns in the daily papers, in which the 
bogies of submarines and aircraft and torpedoes have 
been garbed in all fashions of argument except those 
of a convincing nature, it hardly affects our references 
to the Jutland dispatches were it not for the fact that 
Admiral Von Scheer, in his report on the battle, 
records his opinion of the relative values of types of 
ship, and in doing so completely confounds those 
critics whose desire to belittle Lord Jellicoe outran 
discretion and in some cases decency. He states: 

The battle proved that in building up our fleet, and 
in the development of the individual types of our ships, 
we have been guided by correct strategical and tactical 
views, and that we should therefore continue on the 
Seine lines.”” 

All arms have borne their share in this result ; 
the decisive factor was, however, both directly and 
indirectly the long-range heavy armament of the 
LARGER VESSELS. It caused the greater part of the 
known losses inflieted on the enemy, and it enabled 
the flotillas to carry out a successful attack against 
the enemy's main fleet. The above observation in 
no way detracts from the merit of the flotillas, whose 
attack on the enemy's battle fleet was finally successful 
in enabling us to break away completely from the 
enemy.’ 4 
The Large War VESSEL, battleship and cruiser, 
and remains, therefore, the foundation of 
Power, and should be further developed by enlarging 
the calibre of the guns, increasing the speed, and per- 
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fecting the armour above and below water.” 

In this view Admiral Von has the very 
emphatic support of the British Admiralty, as evinced 
in its Notes on Naval Policy,’ dated March 19th, 
1920. The class of vessel that fared worst at Jutland 
was the intermediate type of cruiser as represented 
by the *‘ Defence”’ and *‘ Warrior”’ type, though it 
never been publicly explained, except on the 
grounds of lack of visibility, how they came to expose 
themselves to enemy fire in the manner which they 
did. Considering the number of attacks both by day 
and night, destroyers on the whole got off with rela- 
small to what had been 
expected. The light cruiser classes did extremely 
well, and as regards flotilla leaders and the smaller 
light cruisers, the tendency seems to be towards a 
merging of types. For screening purposes, destroyers 
must possess an adequate margin of speed over that 
of the battle-cruisers ; this was hardly sufficient at 
Jutland, and the Lion and others were frequently 
disturbed by the smoke of their attendant destroyers, 
which had to foree their boilers to an extreme in order 
to maintain their positions. Had the action continued 
during the following day it is very probable that 
shortage of torpedoes in the destroyer flotillas might 
have resulted in the smaller and faster light cruisers 
having to act in the capacity of torpedo craft; but 
as regards the whole question of night attacks by 
torpedo craft, Jutland has taught less than was 
expected on account of the virtual separation of the 
two fleets after 9 p.m. 
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MATERIEL. 


The high standard in quality of matériel demanded 
by the Admiralty was not only justified, but can truly 
he said to have earned its own reward during the whole 
of the naval campaign. Propelling machinery worked 
with a reliability beyond all expectation. Destroyers 
and light cruisers on patrol compiled records in long- 
distance steaming without attention to stern tubes 
or outboard bearings that surprised everyone con- 
cerned. The two weak points that did occasion trouble 
were (a) condensers, and (6) light cruiser and 
destroyer boilers during the earlier stages of the war. 
The former was serious, in that it affected the big 
ships one after the other and reduced the margin of. 
strength during the necessary repairs. The latter 
difficulty was partly one of corrosion of boiler tubes 
and partly one of mechanical failure of the wrapper 
plates of the lower drums of three-drum type boilers. 
The nature of the war-time service, which involved 
considerable forcing for extended periods at short 
intervals, appears to have brought about conditions 
so entirely different to the usual peace conditions that 
corresponding treatment in maintenance required to 
be introduced, and until that had been determined 
there were numerous aggravating instances of the 
temporary loss of vessels’ services at times when they 
could ill be spared. 

In years past, though not so much has been heard 
of it recently, it was frequently urged that vessels 
built in England for foreign countries possessed points 
of marked superiority over British vessels, and to some 
extent, mainly due to the free hand allowed to Sir 
W. G. Armstrong, Whitworth and Co., Limited, the 
Elswick cruisers of their day were by no means inferior 
to current Admiralty designs. Of the three foreign 
battleships, however, taken over at the beginning of 
the war, the Agincourt and Erin from Turkey and the 


* No. III. appeared February 1 Ith. ' 
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Canada from Chile, it can be said that in no way did 
any of them come up to Admiralty requirements 
without considerable modification. They were, how- 
ever, together with the ex-Greek cruisers Chester and 
Birkenhead, the ex-Greek and Turkish torpedo-boat 
destroyers, and the four Chilean flotilla leaders, a very 
useful addition to the strength of the Royal Navy 
during the early part of the war. 

As regards the always vexed question of wire versus 
solid guns, experience at Jutland confirmed the 
excellence of the British design. The only quoted case 
of failure was in H.M.S. Marlborough, where, owing 
presumably to a premature explosion of an armour- 
piercing lyddite shell in the gun, the inner “ A’ tube 
was cracked and a portion of the jacket split off. 
Little gunnery information is available, as the 
ordnance reports are in no cases included in the dis- 
patches. Misfires due to defective tubes were not 
infrequent, but seem to have caused no difficulty. 
Every ship spoke most highly of the value of director 
firing. This installation had only been applied to the 
primary armament, and in many cases had only 
recently been fitted, and no director apparatus had 
been installed for the secondary armament, yet it 
was installed even in the earliest German Dread- 
noughts, as can be seen from their photographs. 

Among the various minor details that the battle 
showed were capable of improvement were many in 
connection with the use of existing matériel rather 
than in indicating the necessity of different apparatus. 
The use of the existing range-finders to secure earlier 
hitting is one example. Among others we find, e.g.: 

(a) Methods of recognition at night. Unless it is 
possible to see clearly this must always be a difficult 
matter, as a challenging ship is pretty sure of a salvo 
instead of a reply if the other ship is an enemy. The 
Germans declared their identity by means of coloured 
lights on the yards instead of challenging with the 
cumbersome method of flashing. 

(6) As regards searchlights, ours were admittedly 
less powerful than the Germans’, but the latter, unless 
used with care may be a source of serious danger. 
The Germans star shell to them; the 
searchlights were then trained before being switched 
on, 80 that no time was lost in searching for an object. 
They are double-edged weapons and are apt to betray 
the user, as was shown in the night action with the 
Third Light Cruiser Squadron. Southampton and 
Dublin switched on their lights for attack and were 
heavily punished in return. Nottingham and Bir- 
mingham just astern did not switch on and were not 
fired at. 

(¢) Improved means for the stowage and prevention 
from ignition of secondary armament ammunition in 
big ships and primary armament charges in small 
ships was found to be required, and better flooding 
and drenching arrangements are needed for dealing 
with small fires. 

(d) The use of the Red Ensign as a battle flag, as 
being easier of distinction than the White Ensign or 
Union Jack, was suggested in the report from 
Neptune. 

(e) With the exception of Warspite, which admits 
that the helm was put over far too quickly when 
steaming at 25 knots, no troubles with steering engines 
seem to have occurred in the big ships. 

(f) Collisions during the whole campaign were not 
only frequent, but on several occasions some of our 
best ships were seriously risked, and the escape from 
total loss of three or four was remarkable. During 
the battle, owing to steering trouble, the Warspite 
narrowly missed the Valiant, but the only instance of 
actual contact was that of the Broke ramming{Sparrow- 
hawk owing to the jamming of her helm hy gunfire 
during the night action. Sparrowhawk was after- 
wards sunk by order by Marksman, which, in spite 
of perforating each compartment with 4in. projectiles 
in a most deliberate manner, had some difficulty in 
getting the hull to sink. 

On the German side, the Posen rammed the Elbing, 
which resulted in loss of the latter, and there was one 
case of mutual ramming bow to bow between H.M.S. 
Spitfire and a cruiser of the (?) ‘“‘ Roon” type. This 
was a remarkable instance of what the destroyers 
would stand in the way of damage, as the Spitfire 
returned safely after taking away with her 20ft. of her 
antagonist’s bow plating and having her own side torn 
open as far aft as the bridge. 

(g) No damage was done below the armoured decks 
of any of the big ships, nor—and in this case luck must 
have entered—were the shafts and shaft brackets of 
any of the vessels injured. A submerged torpedo 
tube launching bar was jambed in one ship owing to 
a projectile striking the belt armour in the vicinity. 

(kh) Communications appear to have worked well 
throughout. 

More could be said on this subject did space permit. 
As remarked before, a good deal of technical know- 
ledge and of patience to search for information re- 
quired is needed in studying these dispatches. 


used assist 


GENERAL. 


Among the many items of general interest that the 
dispatches were expected to reveal—and do not—the 
report dealing with the Harwich Force, leaves our 
knowledge of the reasons for its recall on the evening 
of the battle as blank as before. On the evening of 


May 30th the Harwich force of five light cruisers and 
twenty-three destroyers was ordered to be ready to 
The rest of the story is told 


sail at dawn on the 3lst. 











in a few lines. After standing by all day, at 4.45 p.m. 
Commodore Tyrrwhit requested instructions from the 
Admiralty and went to sea so as to be ready to carry 
out any orders received. (Certainly a galling position 
to be in when the progress of the action was being 
followed by intercepted wireless telegraphic signals. ) 
At 5.40 p.m. the Admiralty ordered the force to return 
to harbour and wait orders. At 3.9 a.m.—then June 
Ist and the night action practically over—Commodore 
Tyrrwhit received orders from the Admiralty to join 
the Commander-in-Chief’s Grand Fleet, which he 
proceeded to attempt with five cruisers and eighteen 
destroyers. At 5.35 p.m. he was ordered by the 
Commander-in-Chief, and later by the Admiralty, 
to return to base. Why the Harwich force was kept 
waiting all the day of the 3ist is not explained. 
Admiral Jellicoe, in his letter of October 30th, 1914, 
had explained his anticipated tactics when battle 
became imminent; he went on to ask “that all 
available ships and torpedo craft should be ordered to 
the position of the fleet action as soon as it is known 
to be imminent ;’’ why they were not sent is not made 
clear. But, as stated above, the dispatches record 
times and movements and are remarkably free from 
explanations as to what prompted therm It must not 
be forgotten that eight destroyers of the Harwich 
force were at Jutland; they were at Rosyth before 
the action and formed the battle-cruiser screen on 
May 3lst. 

Whether the wish fathered the thought in many 
cases, or whether the tantalising lack of visibility 
alone was to blame, the evidence on which the original 
British claims to have sunk more than was actually 
the case were based, proved unexpectedly at fault. 
Observations made and tendered in the best of faith, 
with corroborative detail, as far as possible, gathered 
from independent observers in the same or accompany- 
ing ships, entirely failed accurately to assess the 
number of enemy vessels sunk. At the same time, the 
damage done to the Germans generally was very 
considerably under-estimated. In the original public 
report there was discrepancy between actual sinkings 
recorded in the text and the total as given in the 
summary, but in the reports to the Admiralty the 
difficulty of distinctly ascertaining enemy's losses 
at long ranges proved formidable. The fact is that 
the flame generated by the explosion of a big common 
shell enormous that at long distances it is 
extremely difficult to distinguish between the external 
effect and that of an internal explosion of the ship 
herself. Again, in the case of big shell exploding in 
the water, a fountain some 150ft. high and weighing 
perhaps 1500 tons is created; at six or seven miles 
distance it is not unreasonable to mistake it for a 
torpedo explosion. We know now what the German 
losses in ships sunk were ; the information that would 
be of extreme interest would be a damage report on 
the ships that got home, and particularly on the battle- 
ships. 

While the information can be extracted by indi- 
viduals, it is to be hoped that either Sir Julian 
Corbett’s second volume on naval operations or else 
an Admiralty narrative will eventually give the world 
something better in the way of charts of the battle 
than those which appear in the dispatches. What are 
mainly required are combinations of the British and 
German charts showing the relative positions at certain 
times. Von Scheer has not given the nominal order 
in which his ships went into action and in other details 
an exact chart is difficult to compile ; it generally is in 
the case of a naval action. But an amalgamation of 
the British track, with the positions of the ships indi- 
eated at the time, with the German track as shown in 
Chart No. VI., instead of an inaccurate single line 
to indicate their corresponding approximate position, 
is what is really required to bring out more clearly 
the evasive nature of the German movements after 
6 p.m. on May 31st. Without good charts no adequate 
idea of the magnitude of Lord Jellicoe’s task can be 
even guessed at. 


is 80 


On completion of the deployment the British line, 
from the destroyer and light cruiser screen ahead of 
the First Battle-cruiser Squadron to the correspond- 
ing screen astern of the Grand Fleet, measured no less 
than 15 sea miles in length, and from wing to wing, 
though the columns were in line ahead, about 3 to 4 
miles in width. The battleship line alone stretched for 
over 7 miles. Spread over an area exceeding 50 square 
miles were some hundred and fifty vessels moving at 
about 20 miles per hour. New tactics had been intro- 
duced to meet the development of the big gun on one 
side and the developments of the mine, the submarine, 
and the heater torpedo on the other. The fact that 
the enemy had not expected to find the whole Grand 
Fleet present did not give him time to lay a mine 
field or to place his submarines as he might otherwise 
have done, but the possibility had to be taken into 
account nevertheless, The manipulation of such a 
fleet would have been quite impossible without years 
of systematic training and co-ordinated study. The 
various combined manceuvres and tactical exercises 
of the past ten years had brought the practice of 
handling large bodies of ships to an unparalleled 
degree of perfection and needed a minimum of signal- 
ling, as indeed the dispatches reveal. Of the actual 
movements of the squadrons in company Admiral 
Jellicoe has written :—* It was unnecessary for me to 
give any special orders to the flag officers during the 
action. Events followed the course that was expected. 
All squadrons and flotillas took up their stations as 
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directed in the battle orders with most commendable 
accuracy under very difficult circumstances. The 
torpedo attacks launched by the enemy were coun- 
tered in the manner previously intended, and practised 
during exercises, and the fleet was manceuvred to 
close again | after these attacks by the method which 
had been adopted for this purpose. The handling of 
the large fleet was immensely facilitated by the close 
co-operation and support afforded me by the flag 
officers.” 

To the late Admiral of the Fleet Sir George 
Callaghan is due no small part of the credit for the 
excellence of the training thus revealed. He handed 
over at the very beginning of the war a wonderfully 
perfect and practised organisation to his successor. 
Defects in supply of matériel there were in plenty- 
no docks, no protected harbours, an inadequate 
ammunition reserve, and auxiliary services awaiting 
the outbreak of a war to be created. These were not 
his fault, but in quality of personnel there was nothing 
lacking. This great admiral’s work in finally forging 
the weapon that Sir John Jellicoe utilised with such 
success should not be forgotten. For long enough 
discussion will centre round the Battle of Jutland, 
even though the designs which fought are becoming 
obsolete by degrees, and, if an opinion might be 
hazarded, inquiry will be directed more to the night 
action and the failure to keep in fuller touch with the 
enemy fleet during the night rather than on the 
episodes of the daylight action. Something must also 
be said for the manner in which our opponents fought. 
It was the first naval action in their history; for 
most of them it was their first experience of war, and 


the handling of the British fleet at the Battle of Jut- | 
| but it. was decided that the work should be divided 


land by Admiral Jellicoe and his brother flag officers 
was a remarkably accomplished feat. 








Hong Kong Water Supply. 


Just before the outbreak of the war Hong Kong 
embarked upon a large scheme of extensions of its 
water supply. Despite the adverse circumstances, 
and notwithstanding considerable difficulties with 
regard to transport and the obtaining of materials, the 
project was completed long before the cessation of 
hostilities, and we are now able to put before our 
readers some account of the undertaking as & whole 
and particularly of the additional pumping plant which 
has increased the available supply of water from 
2} to 8} million gallons per day. 

To appreciate correctly Hong Kong's, or rather the 
city of Victoria’s, water supply arrangements it is 
necessary to survey a few historical particulars. In 
the year 1860—that is to say, some twenty years after 
the occupation of the island of Hong Kong by the 
British—-the water supply of Victoria was obtained 
from the streams flowing down the northern slope of 
the hills immediately above the city. That source 
was extended from time to time, but at length it 
became inadequate. A scheme for obtaining an 
additional supply of water from another source, 
namely, the Tytam stream, was then prepared by Mr. 
John Macneill Price, at that time Surveyor-General of 


Tytam valley. His recommendation was adopted, 
into two sections, and that only the first of those 

| sections should, at the time, be carried out. The works 
in the first section comprised the Construction first of 
all of what is known as the Tytam Bywash Reservoir, 
which was completed in 1904 and which added rather 
over 26,000,000 gals. to the total; and secondly, of 
the Tytam Intermediate Reservoir, which impounded 
over 210,000,000 gals. and was completed about the 
year 1907, the total storage capacity at that time being 

|-nearly 760,000,000 gals. 

Water from the last-named reservoir could not 
gravitate to the city of Victoria, as had the water from 
all the reservoirs previously constructed, but had to be 
lifted and delivered into a gauge basin built in 
between the original Tytam reservoir and the supply 
tunnel already mentioned, the difference in level being 
about 200ft. A point of interest is that the pumping 
station is not placed at or about the same level as the 
reservoir, but at a considerably lower level, being 
erected, in fact, practically on the sea shore, the top 
water level in the Intermediate Reservoir being some 
200ft. above that elevation. It was erected on Tytam 
bay and was so placed because coal could readily be 
taken to it in lighters. As originally constructed it 
contained two sets of triple-expansion Tangye ram 
pumping engines, each designed to raise 1} million 
gallons of water per day. 

The addition of the Intermediate Reservoir brought 
a considerable amount of relief at a period of much 
anxiety, for bad spells of what had practically 

lamounted to water famine had been experienced, 
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there is no doubt that on the whole they fought well. 
That 
of the 


dlamage 


rejoiced at what was, to them, the success 
not remarkable —they had inflicted 
and escaped annihilation, thanks largely to 
andl weather conditions. Escaping defeat does 
constitute even partial victory. History will 
the fact that they were out- 
manceuvred and outfought, that they bolted home as 
oon as darkness fell, and that on their return their 
admiral admitted that he was “ enabled to break off 
the inverting his line. The more the 
naval history of the war in its early stages, from the 
of the Grand Fleet and the creation 
of all its manifold auxiliary services to its culminat- 
ing success in driving the High Seas Fleet back to port 
is studied, the more clearly will the truth emerge and 
the shadows and misapprehensions current, due to 
the publication of premature and inaccurate versions, 
gradually subside. An official narrative of the action, 
now that the essential facts regarding the movements 
during the battle have been disclosed, is certainly 
needed. A strong case for its publication has been 
made out by Admirals Lord Wester Wemyss and Sir 
Francis Bridgeman, among others, and, in justice 
to the Royal Navy it should not be withheld. One 
fact above all others will eventually become clear : 
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action is 


time 
not 


inevitably record 


action ”’ by 


dev elopment 


This much-abused ** turn-away "’ opened the range by con- 
iderably less than a mile and occupied about ten minutes, after 
which the fleet again closed towards the enemy. It was, in fact, 
« brilliant and successful tactical mancuvre, the measure of 
vhich can only be judged by imagining what the actual and 
Its might have had the attack not been 


mtingent re been 


foiled 


Hong Kong. The proposals, which were submitted 
to, and approved by, Sir Robert) Rawlinson. pro 
vided (a) for the construction of a concrete and 
masonry dam at T'ytam at an elevation of about 
400ft. above sea level, which would impound some 
312,000,000 gals.; (6) for a tunnel 2428 yards long 
through the high ground which separates the reservoir 
from the city ; (c) a covered masonry and brickwork 
conduit 5163 yards long from the tunnel outlet to 
the Albany ; (d) six filter beds having a combined 
area of 3245 square vards ; and (e) a service reservoir 
extending over the Albany nullah and of 5,700,000 gals. 
capacity. The proposals were adopted and the work 
was carried out between the years 1883 and 1889. 
The water from the reservoir gravitated to the city. 
The total available storage capacity was at that time 
about 388,000,000 gals. 

In 1897 the capacity of the Tytam reservoir was 
increased to 407,000,000 gals. by raising the height 
of its dam by 12ft. 6in., and subsequently two catch- 
waters were constructed that better advantage 
might be taken of the storage capacity of the reser- 
voir. <A further small reservoir known as_ the 
Wongneicheong, with a capacity of some 33} million 
gallons, was built a couple of years or so later. Though 
by that time the total storage capacity had reached 
some 520,000,000 gals., it was even at that compara- 
tively early date inadequate. 

In the year 1901 Mr. Osbert Chadwick, M. Inst. C.E., 
who happened to be in the East on other business, was 
asked what action he would suggest should be taken 
and he recommended the development of the entire 


so 


notably in the year 1901. Tt was felt, however, that 
even with it, the position was by no means secure, and 
finally the present extension, which forms the Second 
Section of Mr. Chadwick's scheme and which provides, 
in itself, an additional storage capacity of nearly 
double that existing in the year 1907, was undertaken. 
“The new works comprise : 

(1) A masonry dam, known as the Tytam-Tuk 
dam, which is capable of impounding 1,420,000,000 
gals,, a volume of water which, at the present time, is 
enough, of itself, to furnish the total required supply 
for a period of 236 days. 

(2) An extension of the existing pumping station 
by the addition of two units, each designed to litt 
3,000,000 gals. per day against a head of about 400ft. 

(3) The laying of two supply mains from the draw- 
off tower of the new reservoir to the pumping station. 

(4) The laying of two pumping mains from the 
pumping station to the gauge basin at the inlet end 
of the Tytam tunnel. 

(5) The construction of certain access roads and 
other minor works. 

The undertaking is shown diagrammatically in 
Fig. 2. The new dam stands at what is practically 
sea level: it has a maximum length of 1200ft. 
exclusive of the wing walls, which are carried into the 
hill side at each end of it, and is formed of two unequal 
lengths straight in plan, joined together by a short 
curved length. Its maximum height from the lowest 
point in the foundations is 171ft. and its maximum 
width at the base 115ft. The overflow takes place 
over a spillway 279ft. wide. The dam has at its 
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summit a roadway of 16ft. 6in. clear width, which is 
carried over the spillway on twelve arches, each of 
20ft. span. 

For a length of 238ft. the foundations of the dam 
had to be excavated below sea level, the maximum 


depth below that level which it was found necessary | ing pumping station. 
In order to enable that part of the | sists, first of all, of three Lancashire 


to go being 40ft. 
work to be carried out two cofferdams were erected | 





a 


set of draw-off pipes. 


struciuion is given on page 180. 


| Particular interest attaches not only to the new 
pumping machinery, but also to the arrangements 


made to accommodate it in an extension of the exist- 
The newly installed plant con- 


26ft. long and 7ft. 6in. diameter, with two 3ft. 6in. 


A view of the dam under con- 


each 


but the steam for the low-pressure cylinder jacket 
is taken from the top of the intermediate cylinder 
through an Auld reducing valve, set to work at a 
pressure of 50 lb. per square inch. The latter jacket 
drains to the feed tank. Both steam and exhaust 
valves are of the balanced double-beat drop type and 
are operated by a lay shaft carried along the front of 
the engines. intermediate and low-pressure 





across the bed of the stream which flows into Tytam | flues. The working pressure is 1501b. per square | pistons are of the hollow type strengthened with 
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FIG. 2—DIAGRAMMATIC SECTION SHOWING THE TYTAM, INTERMEDIATE, AND TYTAM-TUK RESERVOIRS 


Bay, one being above and the other below the site 
of the trench for the dam. The upper cofferdam 
diverted the stream into a cut leading to two 12ft. 
diameter culverts formed through the base of a 
section of the foundation of the dam which had been 
previously eompleted. The lower cofferdam kept 
the sea from flooding the trench. The arrangements 
made entirely satisfactory. All the 
water that percolated into the excavation was dealt 


proved to be 
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with by means of a temporary steam pumping plant, 
a 10in. ram pump being generally sufficient to cope 
with the inflow. The two culverts which were used 
to divert the Tytam stream were eventually connected 
up with the draw-off tower of the dam and made to 
serve for the accommodation of mains to the stand 
pipes in the tower. The tower itself is divided into 
an independent 


two wells, each of which contains 






inch and the steam is superheated 120 deg. Fah. | 


The pumping machinery consists of two triple-expan- | 


sion vertical rotative condensing engines working on — 


three cranks and driving three externally 
single-acting plunger pumps, i 


below the engines, the piston-rods of the engines being 
directly connected to the pump plangers by means of 
be seen in” our 


crossheads and side rods, as may 





internal ribs, while the high-pressure pistons are soli: 
| to balance the moving parts. 

The governor, which is of the totally enclosed high- 
speed type, is driven through gears from a vertical 
shaft which drives the valve gear lay shaft. It acts 
| directly ly upon the cam gear of the high-pressure 

cylinder. A knock-off device which is fitted at the 
| governor end of the main cam link is arranged— 
should the speed rise above the predetermined limit— 
to push the cams over into such a position that the 
trip gear on the bonnets will not engage and no steam 
will enter the high-pressure cylinder. While on this 
subject we may say that a safety attachment is con- 
| nected by piping to the condenser of each engine and 
also to the delivery main, by which the vacuum is 
automatically broken and the engine pulled up should 
| the in the main either rise above that duc 
| to a head of 450ft. or fall below that due to a head of 
280ft. The condenser, it may be added, is arranged 
on the main pump delivery. The air pump, which is 
double-acting, is noteworthy, in that the plungers 
| are made of steel wit’ the addition of 5 per cent. of 
| nickel, that alloy having been chosen on aceount of 
| the war-time shortage of bronze. We understand 
that they are operating quite satisfactorily. 

The main pumps are single-acting and have plungers 

| 15fin. in diameter, which are of cast iron, chilled on 
the working surfaces and ground. Each pump has 
| three valve boxes of the cylindrical type, 2ft. Llin. 
inside diameter, and each box has three 18in. suction 
| branches cast on it, the three branches being bolted 
together to form one common suction pipe. The 
suction and delivery valve plate is of cast iron and 1s 
provided with thirty 44in. diameter stamped man- 
ganese bronze valves, the seats of which are screwe:! 
into the plate. The area of the valves is such that 
when the full quantity of water is being pumped th« 
velocity through them is about 2.4ft. per second. 
An air vessel having a capacity of 12.9 cubic feet is 
fixed over each delivery chamber. A steam-driven 
two-stage air compressor is fixed on the engine-house 





















































Supplement. Each engine is furnished with two fly wall, and there are. in addition three air charging 
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FIG. 3--PLAN OF TYTAM-TUK PUMPING STATION 


wheels, each 14ft. in diameter and weighing 11} tons, 
one at each end of the crank shaft, which is prolonged 
for outer bearings beyond both wheels. The dia- 
meters of the cylinders are 18in., 3lin., and 50in., the 
stroke is 36in. and the speed 30 revolutions per minute. 
The jackets of the high and intermediate-pressure 
cylinders are supplied with steam at boiler pressure, 
the drains being led back to the boiler in closed circuit, 
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pumps, one worked from each of the high-pressure 
plungers direct. 

The pumps draw their supply from the Tytam-Tuk 
reservoir through two lines of 18in. pipes, which join 


into a 24in. pipe at the engine-house. It may be 


mentioned that arrangements had to be made whereby 
the old and new plants can operate in conjunction with 
one another both as regards steam supply 


and the 





HONG KONG 





pumping of water. The old pumps no longer pump 
irom the Intermediate Reservoir, but lift the water 
from the Tytam-Tuk reservoir as do the new pumps. 
The length of the suction pipes is about 3000ft. The 
top water level of the reservoir is about 97ft. above 
the engine-house floor, and the lowest level at which 
water can be drawn off is 3ft. below the engine-house 
floor, while the floor of the pump well is 13ft, 9in. 
below that floor, the centre line of the suction pipe 
being lft. 6in. above the floor of the pump well. 
Under all conditions, therefore, the pumps are 
drowned. The deliveries from all the four pumps are 
connected to a 24in. pipe outside the engine-house, 
and from that pipe branch off three sets of 18in. 
delivery main some 10,000ft. in length, which deliver 
into a gauge basin near the outlet of the original 
Tytam reservoir at a level 384ft. above the engine- 
house floor. The actual pump lift, exclusive of friction 
in the supply and delivery pipes, may vary between 
287ft. and 387ft. The plant has, however, been 
designed to develop its maximum efficiency when 
working against a head, including? friction, of 350ft. 
and when pumping at a rate of not less than 3,000,000 
‘gals. per twenty-four hours from the Tytam-Tuk 
reservoir to the gauge basin. The supply reservoir 
and the relative position of the pumping station and 
gauge basin as well as the route taken by the rising 
main are shown in Fig. 1. 
engine-houSe is given in Fig. 4 herewith and an ex- 
terior view on page 180. 

A plan view showing the old pumping station with 
the present extensions is given in Fig. 3, which also 
shows the arrangement of the steam piping, suction 
antl delivery mains, &c. A noteworthy feature of 
the pumping station is that the chimney, instead of 
being quite near the building, is placed some little 
distance up the hill at the foot of which the station 
stands, that arrangement having been adopted with 
the idea of getting a good draught without having too 
high a chimney in a position which is particularly 
subject to winds of exceedingly high velocity. 

The engineer who was responsible for the design 
and execution of the works of the Second Section 
generally was Mr. William Chatham, M. Inst. C.E., 
Chief Director of Works of the Hong Kong P.W.D., 
Mr. D. Jaffé being special engineer under the Colonial 
Government. Mr. William Fairley, M. Inst. C.E., of 
Westminster, acting under instructions from the 
Crown Agents for the Colonies, was consulting engi- 
neer for the whole of the new pumping plant, as well 
as for the re-arrangement of the old part of the 
station so that it might operate in conjunction with 
the new. The whole of the pumping station and 
plant, with the exception only of architectural details, 
was constructed in accordance with his designs, 
requirements and specifications. James Simpson and 
Co., Limited, of London and Newark-on-Trent, were 
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FIG. 4—INTERIOR OF TYTAM-TUK PUMPING STATION 


the contractors for the whole of the pumping station 
plant comprised in the works of the Second Section 
They had as sub-contractors: for the boilers, John 
Thompson, Limited, of Wolverhampton; for the 
economisers, E. Green and Sons, Limited, of Wake- 
field ; for the superheaters, T. Sugden, Limited, of 
London ; for the feed pumps, G. and J. Weir, Limited ; 
of Cathcart ; for the hydraulic valves, Glenfield and 
Kennedy, of Kilmarnock; and for the steam and 
exhaust piping, Stewarts and Lloyds, Limited, of 
Glasgow. 


The plant was designed to give a high steam 
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The Hydraulic Propulsion of Ships. 
N IT.* 


Tre Git System. 

THE second system of hydraulic propulsion which 
we have recently had an opportunity of studying is 
that now being developed by the Gill Propeller Com 
pany, Limited, of King’s Lynn, Norfolk. It is the 
outcome of the investigations made into the subject 
during the war by Major J. H. W. Gill, R.E., who 
was responsible under the Admiralty for the design 


FIG. 4—PROPULSION EQUIPMENT, GILL SYSTEM, ON A SHALLOW DRAUGHT SCOW 


economy, and the contract guaranteed that the steam 
consumption per pump horse-power, inclusive of 
jackets, should not exceed 11.5 lb. per hour with a 
mechanical efficiency of 90 per cent. and a duty on 
350ft. head of 172 million foot-pounds per 1000 lb. 
of steam, or 180 millions with jackets in closed circula- 
tion with the boilers. After running some months the 
plant was recently and, we understand, satisfactorily 
tested by the Naval Yard officials, but detailed figures 
are not yet available in this country. 


of the special service hydraulically-propelled trawlers 
referred to in our previous article. The system applied 
in these trawlers has already been briefly described. 
Some detailed figures as to their performance are to 
be found in the recently published sixth edition of 
Mr. 8. W. Barnaby’s ‘“‘ Marine Propellers,”’ published 
by E. and F. N. Spon. The Gill system now about 
to be described is, however, materially different from 
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that fitted by Major Gill to the trawlers, and is, 
further, radically different from the Hotchkiss. 

The Gill system is based on the assumption that hy- 
draulic propulsion as regards efficiency in open water 
The 


work cannot rival the screw or paddle wheel, 











made to point aft, forward or intermediately with 
the object of controlling, manceuvring and steering 
the vessel without the aid of an ordinary rudder. 
The keel is cut away where it should extend across 
the circular aperture in the bottom of the vessel, 


body will cause them to be sheared off against the 
cutter keel. 

The pump body is a casting of somewhat compli 
cated form. Details of its design can be gathered 
from Fig. 6. The incoming water reaches the eye 
of the impeller by way of a central scoop of con 
tracting cross-sectional area. It is not claimed, we 
think, that with this pump there is no checking of 
the relative momentum initially in the inlet stream. 
Obviously the reaction of the water on the rearward 
surface of the scoop must result in a counter-thrust 
being developed which must be made good before 
any netjpropulsive force can be created. Leaving 
the impeller, the water enters one or other of two 
spiral passages the mouths of which open against the 
tips of the impeller blades at points 180 deg. apart. 
The two spiral passages curve downwards towards 
two discharge orifices situated on each side of the 
inlet orifice. To reach its discharge orifice the forward 
spiral passage follows a fairly direct course except 
in so far that at about the middle of ite length it is 
given a short, steep double bend in order th the 
discharge may be effected as nearly as possible 
horizontally. The ~«»iral passage conducting the 
water from the after side of the impeller carries the 
stream forward in the first instance and then bends 
downwards through an angle approaching 180 deg. so 
as to discharge it parallel with the other portion. 

In view of the contorted nature of the paths 
followed by the water between its entry and discharge, 














1H) a high propulsive efficiency can hardly be expected. 
sR Hh =. The designer, however, has, as we have already said, 
SS i he had other aims in view besides efficiency, and has no 
sS | - doubt been content to sacrifice something of that 
r I if) quality in order to attain them. It is obvious, for 
instance, that the equipment realises completely 
4 the designer’s intention of making it such that the 
| S full: propulsive thrust can be applied to the boat in 
‘ Ai ry either direction or at any angle. In addition, the 
as + || ~ — lesrign is such that the whole propulsive equipment 
desig prof july 
{| can be removed from one vessel to another while 
— —_ ———S.-_ | Ricine eS both are afloat, the only provision necessary being 
ai | * that both should be fitted with a-well and an = 
<=. > bed. As regards the ability of the installation to clear 
= J Metal Cutter Keel rh kote oh’ ST AE = itself of weeds, it may be said that the scow we 
“The Encwece” e {saw had, before the date of our inspection, navigated 
entirely unassisted the inland waterways from King’s 
FIG. 5—SECTION THROUGH THE GILL PUMP Lynn to London. During this trip, we are informed, 
system is advanced primarily because of its applica- | fi " Plan at X.X 
bility to shallow-draught vessels and to boats called Ts 
upon to navigate waters obstructed with weeds, &c. . ee ie 
The Gill system does not claim to secure more than \ ko / \ 
a reasonable ’’ propulsive efficiency—between 20 / \ pe ee fo 
and 30 per cent.—-but it is urged that net efficiency | bs at pp -e O\ » 
is not always the most important feature to strive a fa ao 10 Ak yet holes 
after. In many overseas, and in certain home waters, % py ae A Mathed o rem grating 
: : erry ‘ , i / . Elevation looking in direction. P. 
efficiency of propulsion is of secondary consideration, | 7 ) 
it is argued, and should yield place to ability to | - tH + 57,4 )\ Dike a ae 4 in 
remove the propulsive equipment while the vessel | >i | ip! n Cp j ‘ . 
is afloat, the capacity of the mechanism continually a! oe 4 * / I 
to clear itself of weeds, the ability to apply the full | \g ke S_LS Y/“/] = 
propelling power to manceuvring, and the freedom | a ao 4 “ s 
from outboard projections. These qualifications, it | ~ h— ay 
is claimed, are all to be found in the Gill system. / ae y t 
The craft fitted with the Gill system which we | \ / J 
examined was a shallow-draught scow 20ft. long by - et ot . = 
6ft. wide by 18in. moulded depth. The total draught 8-16 © Rel iets => < 
was 8in., of which 6in. represented the hull and 2in. ke $66ae— - - aac + 


the keel. A view of the propulsive equipment is 
given in Fig. 4. The engine is a Coventry Simplex 
developing 12 horse-power at 1000 revolutions per 
minute, and is coupled to the pump by a chain drive. 

A section through the Gill pump is shown in Fig. 5. 
The pump is mounted over a circular aperture cut 
in the bottom of the boat on an approximately flat 
portion of the under surface towards the stern. 
The aperture is suitably stiffened, and is surrounded 
by a fixed sheet-metal casing forming a well open at 
both ends and extending at the top above the level 
of the external water. A bridge piece is fixed across 
the mouth of the well in the fore-and-aft direction, 
and encloses a horizontal shaft from which power 
is transmitted through bevel gearing to the vertical 
spindle of the pump impeller. The weight of the 
spindle and impeller, it will be seen, is transmitted 
to the bridge piece through a pair of ball-thrust 
bearings. Between the two ball bearings is the flange 
of a gland screwed to receive the end of a vertical 
sleeve which at the lower end supports the weight 
of the pump body. This body is circular externally 
to fit very freely within the circular sheet-metal well. 
The propulsive reaction exerted by the discharge 
stream on the pump body is transmitted to the hull 
of the vessel through three rollers mounted on vertical 
spindles just outside the well. To permit wear on 
these rollers to be taken up they are mounted on 
excentric portions of the spindles. The pump body 
is extended upwards in the form of a sheet-metal 
water-tight buoyancy drum which is closed at the top 
by an angle ring and circular plate. +The latter 
plate is fixed to a flange on the sleeve surrounding 
the impeller spindle, the set pins used for the purpose 
being also made to secure a gear wheel surrounding 
the sleeve. This gear wheel meshes with a pinion 
at the end of a vertical shaft supported by the bridge 
piece, and carrying at its upper end a hand wheel. 
It will be seen then that with the impeller stationary 
or running the pump body may be rotated. In this 
way the discharge orifices in the pump body can be 
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PIG. 6—DETAILS OF THE GILL PUMP BODY 


and in its place a metallic cutter keel is fixed. Across | it passed through a weedy stretch two miles in length 
the inlet orifice in the pump body a grating of bars | which looked more like a portion of land than of water, 
standing on edge is provided to protect the pump|and which had been declared to be impossible of 
from weeds or other material. Should the grating navigation by any mechanically propelled boat, 
become choked with weeds a rotation of the pump ' The pump choked several times, but in every instance 
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it cleared itself when the steering wheel was operated 
to bring the cutter keel into action. d 

On this trip the average petrol consumption, we 
learn, worked out at 4.28 miles to the gallon, while 
the average speed, counting running time only, was 
2.36 miles per hour. The engine, it is estimated, 
developed an average of 8 brake horse-power through- 
out the voyage. These figures as they stand are 
acmittedly not good. The*crew on the trip consisted 
of two, but the vessel could have accommodated four 
quite comfortably. With four people on board, it 
will be seen, the performance is equivalent roughly 
to the employment of a pair of horses to transport 
one person at a pace well within what he could main- 
tain by walking. On the other hand, the difficult 
nature of the course should be remembered. Had 
there been no other alternative means of transport, 
as might very well have been the case had the journey 
been undertaken in Central Africa or elsewhere, the 
poor net efficiency would have been a matter of very 
secondary interest. In any event the performance 
on tMis trip is not apparently to be taken as anything 
like the best of which the vessel is capable. The 
designer informs us that the scow has repeatedly 
run measured distances in still water at speeds just 
over 7 miles an hour and at just under 6 miles an hour 
in an open estuary with the engine developing 10 to 
12 brake horse-power. Major Gill is now engaged 
on the construction of two launches for foreign 
destinations to be propelled by his system. One of 
these launches is a 20ft. passenger boat for Siam, 
and with an engine of 10 horse-power is intended to 
have a speed of 6 to 7 miles an hour. The other 
vessel is a 24ft. towing launch of very shallow draught 
for East Africa. With a 12 brake horse-power engine 
it is designed to have a speed of 7} miles an hour, or 
with a 30 horse-power engine, a speed of 10 miles. 








The Advisory Committee for 
Aeronautics. 


THE report for the year 1919-20 of the Advisory Com- 
mittee for Aeronautics, issued last week, is the final report 
which that Committee in the form in which it was set up 
in April, 1909, will publish. The Advisory Committee, 
as has previously been announced, is being superseded by 
an Aeronautical Research Committee with extended 
powers and functions in keeping with the recommendations 
of a committee appointed by Lord Weir to inquire into 
the whole question of aeronautical education and research. 

The following excerpts are taken from the Advisory 
Committee’s report. 

* * * * . 


The value of the work done in this country prior to 
1914 was amply demonstrated during the war. It enabled 
the development and design of new types of aircraft to be 
accomplished rapidly and with accurate knowledge, with 
the minimum of loss from defects due to lack of data and 
need of special investigation for which much time is 
necessary, which is not available in a national emergency. 
The best hope for the future of aeronautics, whether in 
its uses for commercial and civil purposes or for defence, 
lies in the continued development and extension of research. 
There is a wide field to be explored—as yet we have 
scarcely advanced beyond the border line—and no one 
can say what possibilities lie hidden in the unknown 
country beyond. But already we can see far enough to be 
assured that its exploration is of immense importance for 
the civilisation of the future and that no effort should be 
spared in carrying forward the work. At the moment 
the chief need would appear to be the improvement of the 
methods of propulsion, especially as regards the reliability 
and endurance of the engine. Much pioneering work is, 
however, still required in the development of the large 
aeroplane and of the airship. 

* * * * * 

The demands for special tests were somewhat less 
numerous during the past year, and it was possible to make 
progress with researches of more general character. 
Among these may be mentioned specially the research on 
the properties of ailerons, the investigation of the resistance 
of airship forms and the relation between model and full- 
scale results, the study of propeller theory, and stability 
tests of complete models. These last have arisen from the 
necessity of investigating the stability of new types of 
aeroplanes. It has been arranged that a complete model 
of any new type shall be submitted to the National 
Physical Laboratory for a thorough investigation of its 
stability, and one of the 7ft. channels has been set aside 
for this work. This complete investigation necessarily 
occupies an appreciable time, but considerable progress 
has been made, and the results will no doubt be of general 
interest, and will form an important contribution to the 
study of aeroplane stability, more particularly in conjunc 
tion with the experimental investigation of the stability 
of the full-scale aeroplanes in flight, for which suitable 
methods have now been developed. The research onailerons 
deals with the questions of the best form and position 
and with the balancing of ailerons for large machines. 
A complete report on the work has been issued. 

. * « * * 
other important investigations carried out, 
preliminary experiments were conducted models of 
bird-like form, which, it had been suggested, would be 
efficient for moderately large aeroplanes of such dimensions 
that the engines could be housed inside the body. The 
results obtained in the preliminary experiments were 
promising, and on the recommendation of the Committee 
arrangements were made by the Air Ministry for the 
preparation of a complete design, on which further tests 
will be undertaken. 

Much attention was given to the problem of reduction 
of landing speed, and to the cognate question of the 
increase of control when near the ground, subjects of the 


Among 
on 





highest importance from the point of view of safety. 
Experiments on methods of improving th») control at low 
speeds have been arranged for. In this coanection it may 
be of interest to mention that a new wing of exceptionally 
high lift coefficient has recently been designed. : 

Among other matters to which attention has been given 
may be mentioned the effect of roughening portions of the 
surface of an aerofoil, the economic conditions for long 
flights, the mooring of airships, and the effect of high tip 
speeds on the efficiency of airscrews. A number ‘of 
researches in connection with seaplanes were conducted 
in the William Froude National Tank, and were supple- 
mented by observations on full-scale machines made by 
the tank staff with the assistance of the flying staff at the 
Isle of Grain and elsewhere. Among these researches may 
be mentioned especially those on the effect of beam and 
loading of floats on propulsive efficiency ; on the effect 
of impact on the water, including full-scale determination 
of the pressure over the float or hull; and on the effect of 
loading on stability and of diving at small angles. Experi- 
ments are also in progress on flying boat forms designed for 
alighting on land or water. 

* + *. * * 

Further experiments were conducted at the request of 
the Director of Naval Construction on the flow of air over 
the deck of an aeroplane carrier ship and were verified 
by observations made on the ship. In this connection it 
is interesting to note that a successful landing was recently 
made on the deck of H.M.S. Furious, which was designed 
in accordance with the information obtained from model 
experiments in the wind channel. 

> 7 . * > 

The investigation of engine problems was ,continued 
during the year at the Royal Aircraft Establishment, 
while experiments on certain special matters, such as 
cooling and magnetos, were conducted at the National 
Physical Laboratory. 

One matter to which much attention has been given is 
the possibility of using fuels with a high flash point in place 
of petrol and thus reducing the risk of fire on aircraft. 
Suggestions for a programme of research were originally 
made by Sir Dugald Clerk and a considerable amount of 
information has been obtained. Arrangements were made 
at the R.A.E. for the preparation of a series of fuels of 
different flash point, and experiments have been carried 
out with a view to determining the type of engine most 
suitable for burning fuels of higher flash point. Trial has 
been made of methods of direct injection and the use of a 
vaporiser. The experiments are being continued. One of 
the difficulties associated with the use of the heavier fuels 
is detonation. It was arranged that a research on detona- 
tion should be carried out at the N.P.L., and this has 
recently been commenced. Some delay occurred owing 
to the difficulty of obtaining an engineer with the necessary 
qualifications to undertake the work. 

An important research has been in progress during the 
year in the high altitude test house at the R.A.E. on the 
effect of variation of compression ratio on the behaviour 
of an aero-engine at altitude. A report on this research 
has been received and will be published very shortly. The 
experiments were conducted over a wide range of conditions 
as to temperature and pressure, and the information gained 
is considered to be of much value 


* . . 7 J 


The investigation of light alloys for various purposes in 
the construction of aircraft and aircraft engines was con- 
tinued at the National Physical Laboratory. The study of 
the properties of aluminium alloys has made good pro- 
gress, and the material accumulated during the war has 
been collected and will be published at an early date. Sir 
Henry Fowler was succeeded in the chairmanship of the 
Sub-committee by Professor Jenkin, who has prepared a 
carefully revised report, embodying the information avail- 
able in the Technical Department of the Air Ministry, on 
the progress made in the investigation of light alloys, 
steels, &c., chiefly as a result of war requirements in the 
construction of aero-engines. This is now in the press 
and will be issued as an Advisory Committee report. 

The work at the N.P.L. included the further systematic 
investigation of some of the more promising alloys brought 
into use during the war which exhibit very valuable pro- 
perties. Attention was directed especially to overcoming 
diffieulties which may occur in the production of these 
alloys on a manufacturing scale. The aluminium alloy 
containing 4 per cent. copper, 2 per cent. nickel and 14 per 
cent, magnesium, which was found of considerable service 
for castings, has been developed as a wrought alloy, with 
very interesting results. The constitution of this and other 
alloys has also been investigated with a view to deter- 
mining the conditions on which the improvement in pro- 
perties depends, the mechanism of hardening, &c. 

> x * . 7 

Early in the year a request was made by the Air Ministry 
that the Committee would consider what measures might 
be taken to minimise the risk of fire occurring on aircraft. 
One measure considered was the use of a heavier fuel, and 
reference has already been made to the steps taken in this 
direction. In view of the importance of the matter a Sub- 
committee was appointed to investigate the general ques- 
tion of fire prevention and to superintend such experi- 
mental work as might be possible in connection with any 
remedies proposed. Examination showed that with rare 
exceptions the fires which have occurred on aeroplanes 
have been due to the crashing of the aeroplane on the 
ground, and that fires were much less frequent with 
rotary-engined aeroplanes than on aeroplanes fitted with 
stationary engines. Experiment indicated that this result 
was mainly due to the fact that the rotary engine is usually 
divided by a bulkhead from the body of the aeroplane, 
and led to the recommendation that such a bulkhead should 
be provided on all aeroplanes. The Sub-committee has 
also investigated a number of other questions; the fire- 
proofing of the magneto, the position and construction of 
the petrol tanks, the use of various fire-extinguishing 
materials, &c. A suitable fire-extinguishing material has 
been found, which it is believed from the experiments 
made will be effective in overcoming fires occurring in the 
air as well as on the ground. 

«. « * * = 

A number of special investigations were carried out 

in the Engineering Department of the N.P.L. These 





included fatigue and impact tests at high temperatures 
of light alloys, and of valve and other steels: special 
furnaces were constructed for this work to enable tests 
to be made at temperatures up to 900 deg. Cent. Low 
temperature impact tests on steels were also made and the 
influence of scratches on the resistance of steels to repeated 
stress was examined. The effect of fatigue on soft solders 
was investigated in connection with work in progress in the 
Metallurgy Department. A series of tests was carried out 
for the Fire Prevention Sub-committee on the fireproofing 
of magnetos and the liability of various types of magneto 
to fire an explosive mixture. 
. . . * > 

Experiments in the wind channels have shown that the 
Tarrant “ Tabor ”’ triplane, which met with disaster before 
leaving the ground on its first trial, would be satisfactorily 
stable in flight at all speeds except the actual stalling speed, 
while the proximity of the ground increases the stability. 
They, on the other hand, show that with the machine 
taxi-ing at the observed attitude and speed at the time of 
the accident, the effect of the upper airscrews, when 
suddenly switched on, would be to cause the machine to 
turn over on its nose if the controls be not moved. The 
experiments made evident that careful investigation of all 
large aeroplanes or unusual designs of machines by wind 
channel work will operate to reduce or nullify the number 
of accidents ; ‘thus the Air Ministry's intention to test 
models of large aeroplanes such as the series now in hand 
at the N.P.L. is well warranted by experience. 


> > . * . 


With the increase in power of aircraft engines it is 
becoming expedient in many cases to employ airscrews 
with relatively high tip speeds. There is, however, a limit 
in tip speed beyond which it would be very inefficient to 
run an airscrew. Nothing is known as to the performance 
of airscrews with tip speeds greater than the velocity of 
sound, but at tip speeds approaching that value the usual 
airflow breaks down completely. Experiment has demon- 
strated that as the tip speed increases to this critical 
value, the slipstream rapidly diminishes and ultimately 
vanishes when the velocity of sound is reached. Air then 
appears to be sucked in from both sides of the dise and 
exhausted at, or close behind, the periphery ; under such 
conditions the thrust becomes very small and may vanish. 
The power absorbed, on the other hand, increases continu 
ously with the cube of the revolutions. Full-scale tests 
under similar conditions are contemplated. 

With airscrews running at high tip speeds no dis- 
continuity in the sound emitted occurs as the velocity 
approaches and exceeds that of sound. The maximum 
sound oceurs in, or slightly in front of, the plane of rota 
tion and minimum sound along the axis of rotation ; the 
sound emitted near the critical velocity of sound can be 
heard at great distances. In other experiments on the 
sound from ordinary airscrews few definite conclusions have 
been reached. The noise emitted is confused, although 
musical notes can often be picked out corresponding to the 
product of the number of blades and the revolutions per 
second ; also, the distance of audibility appears to be 
independent of tip speed. The crackle of an airscrew is 
attributed by Professor Bryan to the hearing by the 
observer during a certain definite fraction of each period 
of the sounds emitted at three different points on the orbit 
reaching him at the same time. 

A little work has also been carried out on variable pitch 
airscrews, including the determination of empirical for- 
mule with applications to the prediction of aeroplane 
performance. It seems possible to predict accurately the 
performance under various conditions. Attention has 
also been paid to the determination of the vibration speeds 
of airscrew blades, which appear in all cases to be greater 
than the normal speed of an airscrew. 


* * * 7 > 


Numerous experiments were carried out in the high 
altitude test house on a 400 horse-power Liberty engine 
fitted with a Rateau type turbo compressor to provide 
intake air at increased pressure at altitude. The results 
are very promising and ground power has been developed 
under conditions corresponding to an altitude of 15,000ft. 


* « . > > 


The development work on air-cooled cylinders made 
good progress and air-cooled cylinders have been made 
which are capable of performing equally well under the 
same full-load conditions as the most efficient water 
cooled types. The improvements, principally to cylinder 
cooling fins and shape of combustion chamber, have per 
mitted the increase of the compression ratio from 4.6 to 
5.3 with a gain in power and reduction in fuel consump- 
tion. The cylinders are of composite construction with 
an aluminium head cast on to a steel barrel, and a series 
of tests has been carried out to determine the most satis- 
factory shape of key joint between barrel and head to give 
unity and gas tightness. 

Cylinders designed and made at the R.A.E. of the same 
bore and stroke as the Dragonfly type were mounted on a 
Dragonfly crank case and the power was increased from 
295 brake horse-power at 1650 revolutions per minute to 
350 brake horse-power at the same speed, at the same time 
decreasing the consumption from 0.64 Ib. to 0.54 1b. per 
brake horse-power hour. The added weight was about 
40 lb. Other cylinders were made to replace those of the 
Wasp engine, keeping the bore and stroke the same, and, 
in addition, modifications were made to improve the fuel 
distribution. The power was in this case increased from 
150 brake horse-power to 185 brake horse-power at 1800 
revolutions per minute, the consumption being at the same 
time reduced from 0.59 Ib. to 0.49 1b. per brake horse 
power hour. The added weight was 27 Ib. 

In order to obtain the performance of large air-cooled 
cylinders an 8in. bore and 10in. stroke cylinder has been 
made and is now under test. Much trouble is being 
experienced with the valve gear. An 8in. by llin. water- 
cooled cylinder has also been made and is under test. This 
cylinder has been delayed by valve gear trouble, the 
design of which for large high-speed engines requires 
careful consideration. A cylinder with aluminium head 
secured to the barrel by bolts and nuts has been experi- 
mented with, and may possibly give results almost equal 
to those obtained from a cast-on-head cylinder. 
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A Seven-Day Journal. 


Wages in Shipbuilding Industry. 


THERE is a truculent tone in the monthly report 
of Mr. John Hill, the general secretary of the Boiler- 
makers’ Society. He states that a reduction of wages 
will not be accepted by workers in the shipbuilding 
indust ry. and that real wages to-day, relative to the 
cost of living, are less than pre-war wages. Should 
employers attempt to enforce a reduction they are 
warned that such a of action may tempt 
workmen to take more drastic and effective 
steps than have been taken by the men engaged in 
the trades in Italy. Mr. Hill adds that his 
society is willing to allow wages claims to stand or 
fall on the plain business facts relating to the profits 
of the industry. That isa welcome announcement. 
His statement that such an inquiry has alwavs heen 
appears to at with the facts. 
rather, the impossible conditions whieh it has 


course 


more 


same 


refused be 
It is, 
been sought to lay down in connection with such an 
inquiry, which has prevented it male. The 
which reference is made closes with the 
if the Government 
it will share with the emplovers the 
of an industrial struggle which will 
drive the industry into other channels. 


vanance 


being 
to 

that 
inquiry 


report 
threat 
this 


refuses facilities for 


reaponsibilitv 


South London Railway Extension. 


Pressure is being put upon the London under- 
ground railwavs to extend the Citv and South London 
Railway to and Wandsworth and South- 
fields. In renlv to the Wandsworth Borough Couneil. 
from which it has been 
pointed out that more urgent improvements must be 


+. . 
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this suggestion emanated, 
carried ont before anv extension of the railwav can be 
considered. It is intimated that the enlargement of 
the tunnels of the existing railway will be the first 
task to be undertaken, and that that workwill be put 
in hand at the earliest possible date. 


Efficiency of Pneumatic Elevators. 


MANUFACTURERS of 
plants were criticised by 


pneumatic grain transport 
Dr. William Cramp. in a 
paver read before the Royal Society of Arts on Wed- 
nesday evening for having given too little attention 
to correct. principles of design. He pointed out that 
the bucket elevators was as 
high as 60 to 70 per cent., he knew of no pneumatic 
elevator at present built which had an efficiency 
exceeding TO per cent., and more often it was 5 per 
As a result of tests carried out 
with experimental plant at Manchester it is asserted 
that great improvements upon the present types of 
plant are possible. and that the agreement between 


whereas efficiency of 


cent. or even less. 


theory and practice is so close that efficiencies 
approximating to the possible maximum can be 
realised. As in other fields of invention, it would 


appear that while the system was really invented 
in England, its subsequent development has been 
more successfully carried out on the Continent. 


Skewen Oil Plant. 


Ir is announced that on March 20th the Anglo- 
Persian Oil Company will commence the operation 
of the refineries which, with other works, have been 
erected at Swansea at a capital cost of £7,000,000. 
Steamers bringing crude oil into the port of Swansea 
will deliver into pine lines direct to the new refineries, 
from whence it will be re-delivered by pipe line for 
distribution to consumers. The Skewen undertaking 
has been founded on a considerable scale, and is of 
great importance to the port of Swansea, which has 
been in financial straits for some time past. 


Railway Engineers’ Strike Settled. 


A SETTLEMENT has now been effected of the strike 
of engineers employed in the Great Northern Railway 
works at Doncaster, which has extended over ten 
weeks. The men in the shops are to resume work 
at the old rate of wages pending a national settlement, 
but shed hands are to receive an immediate advance 
of 6s. per week. 


Plain Words to Labour. 


Born Mr. Barnes and Mr. Roberts, in 
recent contributions to the Lloyd George Liberal 
Magazine, have addressed trad® unionists in plain 
outspoken language. Mr. Barnes expresses the 
opinion that one of the greatest dangers confronting 
the community to-day is that under the influence of 
poisonous propaganda the great mass of fair-minded 
but easy-going trade unionists may be stampeded 
into revolutionary courses, which at the best would 
only result in changing-the form of economic relations 
and at the worst might involve them and others in a 
common ruin. Mr. Roberts says that labour has 
frittered away time and energy in the pursuit of 


George 





political will o’ the wisps, whereas its first concern 
should be employment and trade. He reminds the 
workers that owing to extreme dependence on foreign 
countries for food and raw materials overseas trade 
is essential to our existence. Ability to sell is deter- 
mined by price, which in turn, he points out, depends 
on efficiency of equipment, management, and labour. 
Great Britain failing to sell her manufactures 
abroad because prices are too high. Production costs 
however, only the completest 
co-operation of employers and workers. This, 
rightly insists, is the key to employment. 


is 
can, be lowered by 
he 


Production and the Engincer. 


Tue conference which was held in New York a few 
days ago under the auspices of the new School for 
Social Research is the first of a series of monthly dis- 
engineers and on the 
subject of the function of the engineer in the social 
structure. The problems of production, labour, waste, 
and industrial morale and efficiency, together with the 
underlying economics are the main topics 


for the present session. 


cussions between economists 


arranged 
The subject last week was 
that of production and the engineer. This forum is 
intended as a permanently monthly meeting ground 
for engineers and economists interested in developing 
and discussing problems of mutual concern, par- 
ticularly those problems which, in the light of the 
present economic situation, are of national impor 
tance and which have implicatéons beyond the 
narrower technical fields of activity of either engineers 


or economists. 


European Air Services. 


DetatIts have been published during the past week 

a trans-Eurovean air services under 
The terminal stations would be 
Stockholm and Genoa, and the route provisionally 
marked out is ria Copenhagen, Berlin, and Munich 
The projected time-table of the flight suggests that 
the whole route could be covered in fifteen hours, the 
total distance being 1200 miles. It is intended to use 
for the services large German multi-engine machines 
which would be luxuriously equipved and provided 
with large-windowed draught-proof saloons. 


of 


German 


scheme of 


auspices, 


Naval 


THE discussion which took place in Congress indi 
cates that there is a strong feeling in the United 
States in favour of building up a predominant navy 
An amendment which was moved in the House of 
Representatives to the Naval Appronriations Bill 
that no portion of the sum allocated for naval con- 
struction this year should be expended until the 
President has called an international disarmament 
conference was defeated. The voting was 124 to 30 
in favour of warship construction being continued. 
It is known, of course, that one object of Sir Auckland 
Geddes’ visit to England was to discuss with the 
Cabinet certain suggestions tentatively made by the 
American President-elect for a conference on naval 
armaments. It would appear, however, that in any 
event there will be no interruption of the building 
programme already authorised in the United States. 


Armaments. 


Portsmouth and Ship Repairing. 


Ir has been stated by Crampton, Limited, the 
Portsmouth shipbuilders, who, but for objections 
raised by the trade unions, would have carried out 
the reconditioning of the White Star liner Arabic at 
their yard, that orders for work on two other vessels 
have also been lost to the Continent. The assertion 
that work on the Arabic could not have been carried 
out unless labour had been imported from other dis- 
triets, which would have raised complications in con- 
nection with the joiners’ strike, is denied. All the 
labour necessary for the Arabic contract. was, it 
said, available in Portsmouth. 


is 


Industrial Fatigue. 


Mucu regret has been expressed that the Treasury, 
in the desire to economise in the spending depart- 
ments of the Government, should have decided to dis- 
continue the small allowance which has been made 
hitherto to the Industrial Research Board. The step is 
regarded by all who have acquaintance with the sub- 
ject as the merest “ penny wise and pound foolish ’ 
policy, as the small amount expended on that branch 
of research work has already been repaid a hundred- 
fold. All concerned with industry, whether on the 
capital or labour side, it is suggested, should combine 
in an effort to get this decision rescinded. 


New Telephone Committee Suggested. 


THE agitation against the new scale of telephone 
charges continues. The London Telephone Advisory 


Committee, as the result of numerous further com 








plaints by manufacturers and traders, and having 
regard also to the unsatisfactory results of the depu- 
tation from the London Chamber of Commerce to the 
Postmaster-General on January 26th, has decided to 
A resolution has been passed by 
the Committee reiterating its conviction that the 
present dissatisfaction with Government telephone 
policy can only be allayed by the appointment of a 
strong committee consisting of technical and com 
mercial men to investigate the whole working of the 
Telephone Department, It is agreed that, pending the 
result of the inquiry, there should be a reasonable 
interim increase on the existing basic charges. 


take further action. 


London University Site. 


Ir was intimated, in announcing the purchase by 
the Government of the Bloomsbury site last week, 
that the question of the extension of London Uni- 
versity could by no means be regarded as settled. In 
view of the fact that large contributions to the build- 
ing fund would probably have to be provided out of 
public monevs the question has been revived again by 
Captain Swinton at the London County Council. 
The whole subject was raised on a somewhat compre- 
hensive motion dealing with many aspects of the con- 
troversy which has in The main 
point made was that a site of ample size for both 
vresent and future available at 
Holland Park at a capital cost considerably less than 
that involved in the acquisition of a smaller site at 
Bloomsbury. It was decided that, having regard 
to the need of economy public expenditure, it 
should be an instruction to the Education Committee 


been progress. 


requirements 18 


of the Council to confer with the Improvement 
and Building Acts Committees, and to make recom 
mendations on the whole question. 


Railways and Road Transport. 


Opposi!Tion to the suggestion that railways should 
he authorised to engage in road transport increases. 
The Federation of British Industries, and other 
organisations of traders, will give evidence against 
the proposal before the committee which has been 
appointed. The general opinion in trading circles is 
that a transfer of road traffic from private enterprise 
to the railway companies would, by elimination of 
competition, lead to increased cost of road transport. 
The power of railway companies to carry goods by 
road should, it is thought, be strictly limited to the 
collection and delivery of goods to and from the 
consignor or consignee and the nearest railway 
station. Major-General Long, who served during the 
war period as Director-General \of Supply and Trans 
vort, in evidence before the Committee, made one 
important point. If povers are granted to railways 
to inaugurate road transport services on such a scale 
as to threaten a monopoly, then, in the event of a 
railway strike, it would, he reminded the Committee, 
be within the power of the railway trade unions to 
stop road as well as railway services, and precipitate 
a national disaster. 


Havre-Paris Oil Pipe Line. 

Work on the Havre-Paris pipe line has been 
indefinitely suspended this week after an expenditure 
of nearly 20,000,000f. The chief reason given by the 
promoters for the suspension of the scheme is the 
general financial In French business 
circles it is considered unlikely that the scheme will 
be revived owing to the uncertainty of any return on 
a development requiring such large 
expenditure. 


depression. 


proposed a 


Railway Defcit. 


THE supplementary estimate of £21,000,000 raises 
the estimated deficit of the railways for the current 
financial year to £43,000,000. This disastrous 
financial situation has been the subject of comment 
at the meetings of railway companies held during the 
past week. It appears to be agreed that the railways 
cannot be handed back to the companies until there 
real prospect of financial equilibrium being 
restored, and that the Government subsidy must be 
continued for a further period. must be 
allowed the railways to revise rates and fares and 
wages and conditions of working, and to effect such 
economies in operation as wal enable them not merely 
to pay their way, but to earn sufficient interest on 
capital to attract the subscription of the further 
sums required for replacements and developments. 
The Colwyn report, which is discussed elsewhere in 
this issue, has been the subject of drastic criticism 
by railway_chairmen. It has been pointed out that, 
in-additigh 40 other services rendered during the war, 
which warrant the full observance of agreements, the 
engineeting workshops of railway companies produced, 
without \profit, large quantities of war materials, the 
price paid Yor which, had they been supplied by private 
firms, must have included a percentage of profit. 


Is a 


Time 
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Thermal Characteristics of Electric 
Ovens and Hot Plates. 


SoME experiments on electric ovens and hot plates are 
deseribed in a paper read before the Institution of Elec- 
trical Engineers by Dr. Ezer Griffiths and Mr. F. H. 
Schofield on Thursday, February 10th. The tests were 
carried out at the National Physical Laboratory, and 
they correspond with those prescribed in the British 
Standards Association’s report No. 106 of 1920, but 
whereas the specification also deals with various con- 
structional details, the paper is devoted to thermal con- 
siderations exclusively. The authors explain at the outset 
that the formulation of simple tests for determining the 
efficiency of hot plates is complicated by the fact that they 
are used for a variety of purposes and that special types 
have been evolved to meet specific conditions. The 
appliances sent to the National Physical Laboratory for 
the purpose of the experiments, however, included about 
fifteen makes of hot plates and eight different ovens. 
In all cases a temperature of 200 deg. Cent. was taken as 
the maximum limit, since it is that temperature which 
is generally aimed at for roasting, baking, frying and 
boiling. It is desirable for the purpose of frying to use a 
plate of very small thermal capacity, which will quickly 
raise the temperature of a light pan to a moderately high 
value with the lowest possible expenditure of energy. 
For boiling large volumes of water, on the other hand, the 
chief requirement is a plate which. when working at an 
approximately constant temperature, will transfer to 
the water the largest possible proportion of the energy 
supplied to it. The transfer of heat from the hot plate 
to the cooking utensil may be effected mainly by metallic 
conduction, where the utensil and hot plate are in contact, 
or it may take place through the agency of radiation and 
conduction through the air. The plain or enclosed type 
of hot plate transfers its heat to the utensil by conduction, 
and the open or radiant type by radiation. In the former 
case, & heating unit is clamped to the underside of an iron 
dise, having a machined top, whilst in the latter case the 
heater is generally composed of a bare coil of wire which 
is laid in a grooved dise of fire-clay and covered by a light 
grid to support the cooking utensil. The authors point 
out that in attempting to devise tests for hot plates, it is 
obviously desirable that the conditions should correspond 
as closely as possible to those prevailing in practice, but 
as the ordinary cooking appliances are not sufficiently 
standardised to for quantitative tests, it was 
necessary to make special arrangements. 

it was suggested that the test on hot plates might 
consist of observing the rate of rise in temperature of a 
copper dise placed over the plate, and that in order to 
make the conditions definite and reproducible by eliminat- 
ing uncertainties, with reference to contact, the disc 
should not rest directly on the plate, but should be sup- 
ported on three short steel pegs, and in connection with 
this suggested method the following factors required 
investigation :—(1) The distribution of temperature over 
the dise ; (2) the influence of the size of the dise relatively 
to that of the plate; (3) the influence of the state of 
oxidation of the surface of the dise ; and (4) the effect 
produced by placing the dise in good thermal contact 
with the hot plate, as compared with that obtained when 
the dise is supported on short steel pegs. 

Except where otherwise stated, the copper disc used 
was */,,in. thick and Tin. in diameter, and it was supported 
above the hot plate on steel pegs .08in. long, and the 
surface of the dise peafed into By means of a number 


be used 


of thermo-couples pegged into the surface of the dise, 
the temperature distribution over the dise was studied, 
and was found to be quite Wiform with both the open 
and the enclosed types of hot plates, except when the 
dise was larger than the heat-emitting area, when the 
temperature of the outer edge of the dise lagged behind 
that at the centre. Copper dises of the same thickness, 
but of different diameters, viz., 5.3in. and Tin., were 
placed over an enclosed hot plate, 8in. in diameter, and 
it was found that there was only a very slight difference 
between the rate of temperature rise in the two cases, 
thus showing that the disc only absorbs the energy emitted 
from the area actually covered. The uncovered area 
radiates its heat into space, and there is little transverse 
conduction across the top of the plate. 

As regards the influence of surface oxidation, it is 
pointed out that when a copper disc is supported above 
a hot plate by steel pegs, the dise is heated primarily by 
radiation and by air conduction through an air layer of 

08in. thickness. Conveetion in such a narrow hori- 
zontal layer would probably be negligible, and the degree 
of oxidation of the receiving surface would exercise a 
considerable influence on the heat transfer by radiation. 
Some experiments were made with a closed type hot plate 
with a view to diseovering the effect of the surface con- 
dition of the receiving copper disc, but it was impossible 
to ascertain the effect of polishing the copper disc to the 
best advantage, because on raising the dise temperature 
the surface of the disc was immediately tarnished. Ex- 
periments were, nevertheless, made with discs having 
different degrees of polish, and it was found that the 
effect of polishing the dise was considerably to reduce the 
rate at which the dise absorbed heat. Three experiments 
were made, and in each case the energy supplied to the 
hot plate was about 1490 watts. The dise used in the 
first experiment was oxidised; in the second, it was 
cleaned on both sides with emery paper; whilst in the 
third test it was polished on the side nearest to the hot 
plate and oxidised on the top surface. With the oxidised 
dise used in experiment Na | the temperature rise at the 
end of 13 min. was 30 deg. Cent. greater than in the 
second experiment carried out with the disc cleaned on 
both sides, and in the second experiment the temperature 
rise in the same period was nearly 30 deg. more than the 
rise obtained in the third experiment. The effect of 
polishing the dise is thus to reduce considerably the rate 
at which the disc absorbs heat. 

To arrive at the effect of metal contact between a hot 
plate and a metal disc, a rectangular hot plate, 8in. by 
6in., and a copper disc, 5in. in diameter and °/,,in. thick, 
were used, the tops of the hot plate and disc being trued 
up in order that they might have good flat surfaces. In 
the first experiment the copper dise was placed in direct 








contact with the hot plate disc, which was well polished, 
whilst in subsequent tests the copper receiving disc was 
supported on steel pegs in the manner previously described, 
and it was found that by placing the two surfaces in close 
contact the time required to heat the receiving dise up 
to 200 deg. Cent. was reduced from 13 min. or 14 min. to 
6 min. Some typical results obtained with the copper 
dise are set out in the following table, but it should be 
noted that the low efliciencies are accounted for by the 
fact that the receiving disc was of small thermal capacity, 
and the heat absorbed by the hot plate formed a consider- 
able proportion of the total heat supply. The efficiency 
given is the ratio of the heat absorbed by the disc—i.e., 
the heat capacity of the disc multiplied by the tempera- 
ture rise—to the energy supplied to the hot plate. 


Copper Dise on Pegs 17.8 em. (Tin.) diameter, 4.8 mm. (3/,gin.) thick. 


l 2 3 


Temp. at 
switching 
off. 


Plate. Time to switching off. 


Min. deg. 


S 246 
248 
7 1085 
5 1250 


11 
4 24 
10 21 
10 21 
18 24 
i8 21 


Open type A 


Open type B 
Closed type C, 
diameter 


Copper Disc, 133 mm. (5. 3in.) by 
Closed rectangular 20 
plate, Sin. by 6in 


6 min. (plate in contact) 
6 min. (plate in contact) 
14 min. (plate on pegs) 


The experiments have brought out two important 
points. First, that whilst the interposition of an air gap 
by means of pegs makes the conditions reproducible, it 
has the disadvantage that the working conditions are of 
a different character from those which prevail in actual 
practice, and that may operate unfairly against the hot 
plates with machirfed surfaces as compared with those 
of the radiant types. The manufacturers of the flat top 
plate, the paper points out, assume that the utensils 
will have a flat bottom and will in practice make reason- 
ably good thermal contact with the surface of the hot 
plate. On the other hand, the maker of the open type 
designs his plate so as to obtain the maximum transfer 
of heat by radiation. When making tests, therefore, 
that fact should be taken into aecount, and the plain 
type of hot plate should be provided with a receiving disc 
with a flat surface. It is true that the thermal contact 
may not be equally good in all cases, but if the testing 
dise is faced more accurately than that of the hot plate, 
the tests would discriminate in favour of the plate which 
has the truest surface. Secondly, the receiving disc has 
@ very small thermal capacity, being equivalent to only 
that of 0.18 pint of water. The electrical energy supplied 
to a hot plate is used partly for warming up the plate 
itself, partly for heating the receiving disc, and partly 
for supplying the loss due to radiation, and consequently 
with a dise of small thermal capacity and given energy 
supply the rate of temperature rise is largely dependent 
upon the thermal capacity of the hot plate. Tests such 
as those referred to give, therefore, a measure of the elec- 
trical energy wasted in heating up the hot plate to the 
working temperature rather than its normal working 
efficiency. Further experiments were made with a thick 
disc. A plate of mild steel, 7. lin. in diameter and 1. 5in. 
thick, ground to an accuracy of + .0005in., was em- 
ployed, and by means of thermo-couples it was ascertained 
that the uniformity of the temperature over a plane of the 
dise was quite satisfactory, and that the mean temperature 
could be obtained with a thermometer. The heat capacity 
of this particular dise was found to be equal to that of 
1.6 pint of water. Experiments were also made with 
two cast iron vessels, having diameters of 7in. and 8in., 
and supplied by the British Engineering Standards 
Association. The liquid heated in these vessels was cotton 
seed oil, which was selected on account of its low vapour 
pressure and also because the oil can be raised to a 
temperature exceeding 200 deg. Cent. without alteration. 
The loss by evaporation was measured, and it was found 
that 986 grammes of oil maintained at 150 deg. Cent. 
lost .046 gramme per minute. A similar experiment 
carried out with water maintained at 90 deg. Cent. showed 
a loss of 2.35 grammes per minute. Calculations of the 
efficiencies of the hot plates were made, and are given 
in the following table :- 


Efficiency Tests with Cast Iron Bowls containing O1i!. 


l 2 3 4 5 
Diameter Efficiency| Efficiency | Temp. 
Hot-plate. of for for first interval 
bowl. full run. |100° C. rise.) (full run). 
Per cent. 
29.8 


Deg. C. 
15 to 146 
29.6 13 to 142 
27.4 16 to 148 
40.7 14to 181 
35.! 15to 179 
41. 12to 122 
42. 17 to 134 


Per cent. 
(33.4 
(33.3 
17 31.8 
Closed type C P fs 49. 

' 45.2 
49.§ 


53 


Ine hes. 
(8 
Open type B 


Closed type B, 
Closed type D 


The efficiencies are taken as the ratio of the heat absorbed 
to the electrical energy supplied to the hot plate. 

The conclusions arrived at from these experiments 
on hot plates are as follows:—(1) The use of vessels 
containing water or other liquid for the purpose of testing 
hot plates raises experimental difficulties, because of the 
necessity of stirring, and the heat lost due to evaporation, 
&ec., and on the whole it seems better to use discs of known 
thermal capacity. (2) The disc should be of the 
diameter for which the hot plate is designed. 
(3) The apparent efficiency of the plate depends 
upon the mass of the disc, since a definite amount of | 
energy is required to raise the temperature of the hot 
plate alone. Hence, it is advisable to use a receiving 
dise having a thermal capacity roughly the same as that 
of kettles and other utensils which are used for ordinary 


7 1150 


20: 
200 


domestic purposes. (4) It seems necessary to assume that 
the major part of the heat transmission with the enclosed 
type of hot plate is obtained by metallic conduction, 
and, consequently, the disc should have a plane surface. 
It should be remembered, the authors remark, that the 
efficiency determined with a clean disc is the upper limit, 
and that utensils with enamelled or oxidised surfaces 
and irregular bases will give lower values. These defects 
will have much less influence, however, with an 
type hot plate; in fact, it is considered that in this case 
an oxidised surface would be advantageous, and it might 
be advisable to have one side of the receiving disc polished 
and the other oxidised. The polished side might be used 
when testing enclosed hot plates and the oxidised surface 
made to face the radiator when testing open hot plates 


open 


Weight 1073 g. 


4 5 6 7 | 8 
Mean Time to Time to 
watts. rise rise 

100 deg. C. 200 deg. C.) 


Efficiency. Efficiency 


Per cent 


Cc. Min Per cent Min. 
‘ aa 2 9 


1400 4.2 12.0 7 
5 12.1 7.9 

12.1 9.3 

10.4 10.0 
l 1250 5.6 10.0 10.2 
10.2 6.0 16.1 
11.1 6.4 17.9 
Weight, 


1295 4 
5 


3.7 
3.¢ 
1. 
I 


4 993 


4.8 mm. (3! gin. 596 @. 


4 940 : ! 
3 930 : l 
910 


2.9 
3.5 
4.8 


(5) A dise test or tests might be employed for defining the 
minimum requirements of hot plates. It might be specified, 
for example, that for a certain energy consumption the 
hot plate should raise the temperature. of the dise to a 
certain maximum value, 200 deg. Cent., within a 
certain time, and that the energy required to maintain 
the dise at that temperature should not exceed a certain 
amount, the energy limits being, of course, fixed by the 
effective area of the plate. 

When testing electric cooking distinet 
matters have to taken into the 
heating-up period during which the temperature of the 
oven is raised from that of the room to, say, 200 deg. Cent., 
and the cooking period when the temperature is main 
tained steady or allowed to fall. The duration of the 
latter period may vary between very wide limits, accord 
ing to circumstances, and in testing the efficiency of an 
electric oven it is ascertain the number of 
units required to bring the temperature of the oven up 
to the maximum value within a certain period, and also 
the number necessary to keep the oven at the minimum 
temperature necessary for cooking. In making experi 
ments, the measurement of the electrical energy supplied 
to the oven is simple and straightforward, but the tem- 
perature measurements present difficulty on account of 
two inherent sources of error, namely, thermometric lag 
and non-uniformity of heat distribution. In the first 
instance thermo-elements of iron-constantan were em- 
ployed with hot junctions composed of very thin sheets 
of oxidised copper foil, 5 em. in diameter and .005 cm 
thick, and with the aid of these hot junctions it was 
possible to measure temperatures at places inaccessible 
to mereury thermometers. As the junction discs were 
extremely thin, the thermometric lag was practically 
negligible, and the relative lag of mercury thermometers 
could be obtained by comparison. During the heating-up 
period, simultaneous temperature were 
taken with a thermometer and thermo element, having its 
hot junction close to the thermometer bulb. In the case 
of an oven which took 12 min. to reach a temperature of 
200 deg. Cent., the mercury thermometer lagged about 
20 deg. Cent. behind the thermo element, and for an 
oven taking 40 min. to reach 200 deg. Cent. the lag was 
only 5 deg. Whilst, however, the thermo-couples left 
little to be desired from the point of view of lag, it was 
considered desirable to ascertain the average temperature 
in the centre of the oven, and for that purpose a hollow 
copper sphere with two wires soldered to the top and 
bottom hemispheres was used. This sphere formed the 
hot junction of the thermo element, and gave the average 
temperature of the space which it occupied. On comparing 
the results obtained with the sphere with those secured 
when using the disc, it was found that in the case of an 
oven taking 16 min. to reach a temperature of 200 deg. 
Cent., the sphere lagged 25 deg. behind the disc, but it is 
considered that this lag could be reduced by making the 
sphere of thinner metal. The authors point out, however, 
that for use in factories the thermo element is not so 
convenient as a mercury thermometer, because the thermo 
couple involves the use of a potentiometer and a sensitive 
galvanometer, and further experiments were therefore 
made with mercury thermometers constructed on special 
lines and having the zero mark on the scale 6in. distant 
from the bulb, an arrangement which permitted the bulb 
to project about 5in. into the oven. The range of the 
thermometers was from 0 deg. to 250 deg. Cent., and the 
thermometers were filled with nitrogen. It was found 
that the differences in reading obtained with thermo- 
meters of ordinary sizes were almost negligible as com- 
pared with the lack of uniformity in the oven, but the 
authors contend that in order to ensure reproducibility 
the size of the thermometer should be specified in con- 
nection with tests of this kind. It was found that the 
distribution of temperature differs considerably in different 
types of ovens, according to the distribution of the heating 
elements, and from the results obtained the authors 
conclude that no general rules can be laid down for the 
distribution of temperature, and they are of opinion that 
it will probably suffice for comparative tests to take the 
readings by means of a single thermometer projecting 
into the centre of the oven. 

In making these tests the authors ran the oven at full 
heat until the desired temperature was reached, and then 


say, 


two 
namely, 


stoves, 


be account, 


essential to 


measurements 


| reduced the temperature to the medium or low values 


by means of the control switches in the usual manner. 
The results obtained with ovens of the air space and lagge« 
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types are shown in the following table, the temperatures 
in each case being those at the centre of the oven : 


l 2 3 
| 

Type of oven lime taken to reach | Average 

205 deg. C watts. 

from switching on. 

Min. sec. Watts 

K f 21 21 top heaters 570 

| ‘14 10 bottom heaters 785 

Ovens of light construction | P 8 18 1410 
and air-gap insulation J 24 12. 1210 

| H 36 50 1790 

L 19 27.. 1990 

Ovens of heavy construc j™M 33 50 2275 
tion, lagwed oO 43 16 2065 
UN | 24 27 590 


Che lagged ovens, which are usually of heavy construc 
tion, require from 1 to 14 units to raise the temperature 
to 200 deg. Cent., but they are very efficient when work- 
ig at a steady temperature if account is taken of the cubic 
capacity in relation to the watts supplied. Most of the 
ovens tend to remain at a very steady temperature when 
working at the medium heat, and the ovens K, L and N 
in the above table are good examples. The oven M 
rather an exception, as it shows a steady rise, while the 
ovens O and J show a fall in temperature. The oven J 
showed @ maximum temperature at the bottom, owing 
to the fact that the heater is contained in a tray beneath 
the Because of the diversity of types, it is im 
possible to make any deduction as to the relation between 
the size of the oven and the watts required per cubic foot. 


i 


18 


oven 


The conclusions arrived at are that in drawing up 
specifications for tests on ovens the following peints 
demand consideration (1) The maximum time per- 


missible for the oven to heat up to a certain temperature 
200 deg from the room temperature with 
a certain energy input ; (2) the variation in temperature 
from top to bottom; (3) the permissible variation in 
temperature during a period of half an hour from switch 
ng down to medium heat; and (4) the method of stating 
efficiencies in relation to cubical contents. 

When the paper had been read the President announced 
that the members and visitors who proposed to take part 
in the discussion need not confine themselves the 
investigations made by the authors, but might, if they 
wished, talk freely about electric heating and cooking. 
he result that that had no direct 
bearing whatever on the testing of ovens and hot plates. 

The discussion was opened by Mr. J. W. Beauchamp, 
who said that in the use of electric cooking appliances 
Some, he remarked. 


sa) Cent 


to 


was much was said 


much depended upon the operators. 





often used hot plates, &c.,in a manner which led to poor 
efliciency. By placing large vessels on small hot plates, 
they obtained results which from the point of view of 
efficiency were not by any means the best. In the past, 


cooks and others had been accustomed to working with 
gave an unlimited amount of heat that 
was beyond proper control, and it was only natural that 
when they used electric cooking appliances they failed to 
manipulate the switches to the best advantage. For 
heating liquids, the immersion type of heater appeared 
to be the right thing, and he was of opinion that heaters 
of that type ought to be de veloped and used for boiling 


coal fires, which 


instead of hot plat« = 

Mr. H. H. Berry dealt in detail with his system of heating 
buildings, partly by hot water and partly by steam. He, 
the limit long before he had 
entire ground, and was obliged to conclude 
his remarks somewhat abruptly. The gist of what he said 
Was, that that central 
hot water heating is very economical, but people do not 
like it Central heating, he said, was largely used in 
America, where the heating engineers specified a tempera- 
of Fah. In practice that temperature was 
often exceeded, but whether it did so or not the atmo- 
sphere of the rooms in which it was employed was stuffy. 
What was wanted, he urged, was a central heating system 
which gave a normal air temperature of 55 deg. Fah., 
combined with electric heaters for adding an additional 
10 deg. By means of such a system, it was possible, 
nstead of overheating the rooms with hot pipes, which 


exceeded time 


covered the 


however, 


however, most engineers agree 


ture 75 deg. 


usuall 
reom stully and oppressive to provide warm air from two 


burnt the dust deposited upon them and made the 


ndependent sources and the air was pure and wholesome. 
the temperature of the room could be regulated 
nicety 
person entering a room from a cold street could obtain 
intense local heat for a short period by using the electric 
heater working at its full capacity. 

Mr. W. A. Gillott suggested that in addition to devising 
standard for appliances, they ought to 
standard terms, of the names used at 
present none too definite. An electric cooker, for 
example, might mean anything. The tests which the 
authors had described were not, in his opinion, of any 
commercial value. They were satisfactory from a labo- 
ratory standpoint, but they did not show the work which 
the hot plates would actually perform. The authors ought, 
he thought, to have made practical tests which would 
show what the hot plates would do in the way of heating 
liquids in a given time. Cooking utensils were now being 
made with turned bottoms, and the results they gave 
were satisfactory. The authors’ tests on electric ovens 
were very excellent, but apparently no conclusion had 
been arrived at concerning the best type of heating 
elements or the manner in which they should be arranged. 
Personally, he was of opinion that heating elements at 
the side of ovens gave the best results. , 

Mr. W. R. Cooper thought that in placing the test disc 
on short steel pegs the authors had departed somewhat 
from the conditions met with in practice. They had gone 
beyond the commercial limits. By introducing an air 


Moreover. 


to a by means of electric resistance unite, and a 


tests cooking 


devise as some 


were 


gap between the hot plate and the test disc, radiation 
was made to play an important part in the transfer of 
heat, and it was better, he considered, to put the copper 
dise directly on the hot plate. 








He could not quite under- | discussion. 





stand why the authors had used a disc at all. If he had 
made the tests, he would have used a lagged saucepan. 





4 5 6 7 rie 9 
Total Temp. after follow- | Watts Watts 
kWh | Approx., kWh ingtimefrom | for per 

to cubic per switching down. temp. c. ft. on 
raise to capacity c. ft. under medium 
200° ¢ 15 min 30 min. | Col. 7. heat. 
kWh m3 Deg. C. Deg. C. |Watts. Watts. 
0.203 0.58 199 199 360 621 
0.185 0.58 205 204 360 621 
0.195 0.88 198 195 790 898 
0.488 1.91 197 188 655 343 
1.100 1.88 170 145 550 293 
0.645 1.55 169 165 810 523 
1.283 2.06 0.623 214 225 1350 655 
1.489 2.14 0.696 200 186 820 383 
1.055 2.71 0.389 197 200 710 262 


Mr. Hayden Harrison called attention to the fact that 
electric ovens were generally made of material that easily 
conducted heat, but he had been using an oven that had 
no metal in it at all, and it gave a very high efficiency. 
One of the main troubles with electric cooking was, un- 
doubtedly, that the operators did not in many cases 
know how the apparatus should be used, and it was very 
important to send out clear and definite instructions with 
all cooking appliances. He knew of a case in which the 
quarter's bill for current amounted to no less than £46, 
owing largely to the ignorance of servants who used the 
oven for keeping the kitchen warm. The bottoms of 
vessels were often carbonised by placing them on coal 
fires, and not infrequently such vessels were placed on hot 
plates, when the efficiency was naturally very low. The 
and labour-saving properties of electric 
cooking and heating appliances were of more importance 
than a slight gain in efficiency. 

Mr. P. Good that he thought that the authors 
were wrong in using the word “ efficiency ”’ in connection 
with their tests, and that the word “ heat absorption ”’ 
would have been far more suitable. The paper showed a 
convenient method of testing the relative performances 
of hot plates and not a method of arriving at their actual 
efficiency The speaker referred to the desirability of 
standardising cooking appliances, and said that he felt 
convinced that progress largely depended upon that being 
done. All the parts should be interchangeable. It was 
also desirable to standardise such things as wall plugs. 

Professor E. W. Marchent supported the previous 
speaker in his contention that the tests described in the 
paper were very good for arriving at relative results, but 
they showed a low efficiency. He had instructed some of 
his students to make some tests on a hot plate of the open 
type. They filled a kettle having a polished bottom with 
water, and by measuring the electrical energy supplied 
to the hot plate and the heat imparted to the water they 
obtained an efficiency of about 35 per cent. They then 
blacked the bottom, and with the kettle a quarter full 
of water the efficiency was found to be 40 per cent. A 
further test was made under the same conditions, but 
with the kettle full, and the efficiency obtained was 50 per 
cent 

Mr. C Nobbs remarked that in his opinion tests on 
closed and open hot plates should be made by heating up 
water. and he considered that three separate tests should 
be taken on each plate. The water should in each case 
be raised to boiling point and the average of the three 
results should be taken to represent the performance. 
He agreed with Mr. J. W. Beauchamp’s remarks con- 
cerning immersion heaters, and thought that that type 
of heater was not by any means out of date. 

Mr. A. F. Berry did not think that there was a very 
great difference in the efficiencies of closed and open type 
hot plates if the coils were worked at a bright red heat. 
He also referred to the methods of lagging ovens, and 
pointed out that one of the things to be taken into account 
in that connection was the possibility of the current being 
left on all night 

Professor MacGregor 


convenience 


said 


Morris said that he agreed that 
it was essential that users of electric cooking appliances 
should receive proper instructions as to their operation. 
A very important matter was that of reliability. He had 
employed electric cooking appliances for fifteen years, 
and had he not been an electrical engineer he would have 
thrown them out long ago. The renewal of parts was a 
very serious item. He had found that in the case of an 
electric radiator of the lamp pattern, the heat soon 
damaged the springs, &c., in the lamp holders, and re- 
newals were frequently necessary. To electrical people, 
such troubles might not be very serious, but to others they 
were a source of annoyance and expense. , 

Mr. E. T. Williams referred mainly to the possibility 
of controlling electric heating appliances by means of 
an thermo-switch. He knew, he said, of a 
ease in which a switch of that kind had been used in con- 
nection with experimental work, involving a constant 
temperature, and the results were perfectly good. He 
thought that if the principle were applied to domestic 
heating it would be a great step forward in the direction of 
gaining economy. The best form of propaganda, he con- 
sidered, was to get people to test an electric iron for, say, 
a week, as the results almost invariably led to a desire 
to obtain other electric appliances. 

Mr. A. E. Gott asked whether it was worth while to 
discuss a difference of 2 or 3 per cent. efficiency, when 
they were still faced with a problem which seemed to 


automatic 


him to constitute the greatest obstacle to the use of 
electricity for domestic purposes. He referred to the 
problem of heating water electrically. At present the 


process was extremely costly, and until they found some 
more economical method, he was very much afraid that 
there would be no very great progress, as every housewife 
needed hot water. 

After the President had made a few brief remarks about 
the use of cooking stoves and the desirability of learning 
as much as possible from the ladies, who, he said, knew 
far more about the cooking side of the business then any- 
one present, Dr. Griffiths was called upon to reply to the 
He only referred, however, to one or two 








points, and said that he would deal fully with the various 
speakers’ remarks in writing. He agreed that the word 
‘ efficiency ’’ was not a suitable one to use in connection 
with the tests described in the paper, and it would be 
noticed that they—-the authors—had put it in inverted 
commas. They had tried to find a better word, but had 
been unable to do so. It had been said that the tests 
ought to have been made with vessels containing water, 
but it was to be remembered that to heat water involved 
evaporation and consequent loss of heat, whereas discs 
of known thermal capacity were free from that defect. 
He quite agreed with Mr. J. W. Beauchamp’s remarks 
about immersion heaters. They had used them at the 
National Physical Laboratory for heating baths, &« 
and they had found them to give a good efficiency. 








The Institute of Metals. 


THE annual general meeting of the Institute of Metals 
will be held at the House of fhe Institution of Mechanical 
Engineers, Storey’s Gate, Westminster, 8.W. 1, on Wed 
nesday and Thursday, March 9th and 10th, 1921. The 
meeting will commence at 10.30 a.m, each day. On March 
9th the annual dinner of the Institute will held, and 
on March 10th there will be a visit to the National Physical 
Laboratory 


be 


The following papers are expected to be submitted in the 
order given : 

Wednesday, March 9th (Morning Session, 10.30 a.m, to 
1 p.m.).—(1) “ Stages in the Re-crystallisation of Alumi 
nium Sheet on Heating, with a Note on the Birth of 
Crystals in Strained Metals and Alloys.” By Professor 
H. C. H. Carpenter, M.A., Ph.D., A.R.S.M., F.R.S., past 


president, and Constance F. Elam, Member (London) 
(2) ““Some Notes on Calcium.” By P. H. Brace (East 


Pittsburg, Pa., U.S.A.) (Presented by Dr. J. L. Haughton) 

Wednesday, March 9th (Afternoon Session, 2.30 p.m. to 
4.30 p.m.).—(3) “* Plastic Deformation of some Copper 
Alloys at Elevated Temperatures.” By Professor C. A, 
Edwards, D.Sc., Member, and A. M. Herbert (Swansea) 
(4) “The Action of Reducing Gases on Heated Copper.’ 
By H. Moore, O.B.E., B.Sc., Member, and 8. Beckinsale. 
B.Se. (Woolwich). 


Thursday, March 10th (Morning Session, 10.30 a.m. to 
12.30 p.m.) (5) “ The Season Cracking of Brass and 
other Copper Alloys.” By H. Moore, O.B.E., B.d« 
Member, 8S. Beckinsale, B.Sc., and Clarice E. Mallinson, 


M.B.E., B.Sc. (Woolwich). (6) “* The Constitution of the 
\lloys of Copper with Tin—Parts III. and IV.” By J. L 
Haughton, D.Se., F. Inst. P., Member (Teddington) 

Annual Dinner.—The annual dinner of the Institute of 
Metals will be held at the Trocadero Restaurant, ‘Piccadilly 
circus, W. 1, on Wednesday, March 9th, 1921, at 7.30 p.m 
for 5 p.1i., under the chairmanship of the president, 
Engineer Vice-Admiral Sir Goodwin, K.C.B., 
LL.D., supported by the vice-presidents and Council 

May Lecture and Autumn Meeting On Wednesday, 
May 4th, Professor T. Turner, M.Sc., A.R.S.M., of Birming- 
ham University, will deliver the eleventh May lecture, his 
The lecture will 
given the Institution of Mechanical Engineers, at 
8 p.m. The annual autumn meeting of the Institute will 
be held on or about September 21st to 23rd, 1921. 

** Journal” Index, Volumes 1.-XX.—The Council 
now completed the preliminary arrangements 
the preparation of a complete card index and the obtaining 
of estimates—for the printing of a combined “ Subjects’ 
Names” index to the first twenty volumes of the 
The index will be a substantial bound volume of 
about the same size as the average Journal lt will con 
tain many thousands of direct and cross references, and 
will greatly facilitate the use of the Journal as a fre- 
quently consulted source of information. It is essential 
that the Council should know the earliest 
moment how many volumes of the proposed index are 
likely to be required. It is important that the work should 
be proceeded with without delay, but it 
satisfactory to the Council if, before placing a definite 
order with the printers, it had an approximate idea of thx 
number of volumes likely to be needed, and it looks to 
members kindly to indicate their requirements on the reply 
form which is being circulated. It possible at 
to give an exact figure representing the 
price of each volume, as that naturally will depend upon 
the If the number applied 
for will not 
demand from 





George 


subject being ** The Casting of Metals.” 


be at 


has 
ineluding 


and 
Journal. 


at possible 


would be more 


not 


is 
present sellin 
number of volumes ordered. 
up to expectation the price 
10s. 6d. per volume. Should, however, th« 
members be small there will be an increase in price. 

New Members and the London Meeting._-A 
Council meeting will be held in London on February 23rd. 
for the express purpose of considering applications for 
membership. All applications that are found to be in 
order will be included in a ballot list to to 
members on February 24th. 


comes exceed 


special 


be issued 

Members are asked by the Council to be good enough 
to convey this information to any of their friends who may 
be eligible for membership, also the fact that the subscrip- 
tions of members elected as a result of the forthcoming 
ballot cover the extended period ending June 30th, 1922. 
Further, they will be entitled to receive a free copy of the 
Journal that is to be published in June at £1 11s. 6d.—price 
to non-members—in addition to—free—volumes to 
published at the same price in December, 1921, and June, 
1922. Itis hoped that this concession will result in a large 
influx of new members and students during the ensuing 
half-year, and members are asked to do all they can to 
make this arrangement known to persons suitable for 
membership of the Institute. 


be 








Wrrn the retirement of Mr. A. M. Tippett and Mr. 
A. J. Beaton, the titles of engineer-in-chief and assistant 
engineer-in-chief respectively, South African Railways, 
have been abolished, and Mr. R. C. Wallace, who succeeds 
Mr. Tippett, will be known as the chief civil engineer, and 
Mr. T. H. Watermever assistant chief civil engineer 
in succession to Mr. Beaton, 
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Obituary. 


HENRY HODGSON. 


ANOTHER of the older generation of Lancashire 
engineers, Henry Hodgson, passed away a few days 
ago at the age of eighty-two. Mr. Hodgson was born 
at Bacup, and started to earn his living a: the age of 
twelve years, when he became a booking clerk on 
a railway. Finding that occupation uncongenial, 
he was apprenticed to a Bury engineer, Mr. 
J. Clarkson Kay, and after serving his apprenticeship 
passed a short time with a firm of consulting 
engineers in Manchester. Thereafter he was first of 
all in the employ of the firm of J. and E. Wood, 
engine builders, of Bolton ; then he went to Camerons, 
of Salford, and then back again to Woods, where he 
remained until 1875, when he was appointed manager 
of the firm of Martin and Smethurst, general 
engineers, Guide Bridge. While holding that position 
his health broke down, and he had to retire for a 
time. After his recovery Mr. Hodgson was employed 
for a short time by Yates and Thom, Blackburn‘ 
then spent two years as manager of the firm of 
Woolstenholme and Rye, Oldham, leaving that post 
to become chief engineer to the Mutual Boiler 
Insurance Company. In 1884 he went into partner- 
ship with two brothers named Scott, and the now 
well-known firm of Scott and Hodgson, engine 
builders, was started at Guide Bridge. Mr. Hodgson 
was a pioneer in connection with the introduction 
of triple-expansion vertical engines into cotton mills. 
In 1888 he designed and built a gear-cutting machine 
which was larger than anything then in use for cutting 
spur-teeth on wheels up to 26ft. diameter, 10in. 
pitch, and 48in. width of face. He also claimed to 
the builder of the first Diesel engine in this 
country. It was a 22 horse-power single-cylinder 
engine, which was exhibited at the Glasgow Exhibition 
in 1900. Mr. Hodgson was elected President of the 
Manchester Association of Engineers in the same 
year, and retired from business in 1901. 


be 








Letters to the Editor. 


do not hold ourselves responsible for the opinions of our 


correspondents. ) 


(We 


DROP FORGINGS. 


Sik,—I have read with great interest the two further letters 
published in your issue of February llth on the question of 
American drop-forging practice compared with British. 

With regard to the first paragraph in Mr. Wilson’s letter, 
{ should like to state very emphatically that if he is aware of 
any British type of hammer—that is, with the flexible strap 
connecting the tup to the lifter—where the anvil block is placed 
on timber, it is quite exceptional, and in direct contradistinction 
to the general practice throughout the country. 

There is not, in fact, any necessity whatever for inserting 
elastic the underface of the block 
and the be obvious that a hammer 
impinging on to an anvil block which presents a solid and 
unyielding resistance must give a greater working effect on the 
material than would be the case if the anvil block had any 
tendency to give under concussion, which would be the direct 
effect of introducing timber. It is, moreover, desirable that the 
whole of the forging operation should be carried out to as near 
the correct forging temperature as is practicable; an anvil 
the foundation of which tends to cushion the blow necessarily 
imposes more blows to complete the forging, with the resulting 
undesirable fall in temperature. 

We now come to another interesting point of Mr. Wilson’s 
letter, in which he gives somewhat startling figures as to the 
output obtained by American methods. The figures are 
startling because what he says, in effect, is that with a hammer 
really less in weight, and lacking the efficiency of blow of a 
British drop hammer, he produces in half the time twenty 
stampings of a particular shape per hour, as against eight under 
English methods, and in so doing only requires the services 


any medium between 


concrete, and it must 


of two men as against three. 

I gave in my letter some figures in connection with the 
manufacture of a particular connecting rod, and stated that 
one was turned out direct from a rough billet in a little under 
two minutes, but Mr. Wilson mentions again, in reply to this, 
that in America the average production is somewhere in the 
region of 50 to 60 per hour, or practically double. These 
statements as to output must be somewhat staggering to the 
British drop forger, and probably it is only fair to ask that if 
the claim is to be substantiated we ought to have some more 
information and data. 

But, after all, there are only three broad factors concerned 
in this question of the production of drop forgings, i.e., the 
equipment, the men, and the system of production. 

With regard to the plant, I do not intend to labour the point 
of the elastic gravitation blow, but I venture to suggest that 
le history of the British drop-forging industry is direct 
The fact that the 
American drop hammers have been in existence for many 
years, and in many cases superseded (particularly in small arms 
work) by the British type of hammer, appears to give further 
emphasis that the sharp elastic blow impinging on to an 
unyielding anvil gives better results. I am therefore not 
prepared to say at any rate that the American hammer is 
superior to the British, My own personal view is that the 
British hammer is superior to the American. 

We then come to the question of the men. It may be true 
that in the States the men are more amenable to organisation, 
nan I should not admit that the British workman is 
inferior to the American ; he is, in my opinion, capable of just 
as hard work and just as good work. He probably puts more 
personality into his particular job, because he is not used to 
so-called production I think, theref we can state, 


the who 
and positive proof as to its efficiency. 


but as a uM 


re, 





without risk of successful contradiction on the part of the 
American drop forger, that our plant and men are at least 
equal in productive capacity. 

Finally, therefore, we come to the system of production. 
In making a drop forging surely what it boils down to is that, 
given the same size of bar and a similar article to be produced, 
the amount of actual work put into that bar to create the 
stamping must be equal—whatever hammer be used—if the 
stamping is to be of similar quality as regards ductility, 
strength and finish. 

It therefore appears to be illogical to maintain, as Mr. Wilson 
apparently does, that with a hammer of similar weight, but 
giving a less efficient blow, the American drop forger can put 
in the necessary work on the material in half the time.” I am 
referring now to his figures as to the production of connecting. 
rods. The conclusion that I am forced to arrive at, however, 
is that the output figures he gives are based on an entirely 
different system of manufacture, and the possible selution is 
that the actual process of drop forging becomes one of the most 
minor operations ; that is to say, sections are possibly cut off, 
roughed out to practically the finished shape of the stamping 
itself—this being done by an entirely separate gang of men. 
These prepared pieces being then available in vast numbers, 
are fed by the drop forger under his hammer with great rapidity. 
But this operation cannot be called a drop forging operation, 
as the only thing the drop hammer has to do is to give a finish 
to the article. 

I believe that during the war this system was adopted in this 
country by a firm of drop forgers in Manchester, who turned 
out tremendous numbers of connecting-rods under very few 
hammers, but the actual cost of production was just as great 
as the system of taking a bar, roughing it out individually, and 
stamping it direct. 

This seems to me the only conceivable reply to the figures 
given. If subsequent information, which I hope will be forth- 
coming, shows that there is something behind it, then the only 
conclusion that one can arrive at is that British drop forgers 

who have at least equal plant to the Americans, and men at 
should not scruple to benefit 


least equal in productive capacity 
have 


by any superior organisation that may or may not 

introduced into the States, and that would appear to be a very 

desirable result to ensue from this correspondence. 
BERNARD 


been 


Bretr. 


Coventry, February 15th. 


ECONOMY IN THE OFFICE. 

Srr,—With reference to “‘ A Manager's ”’ letter on “* Economy 
in the Office,” could not a considerable saving in the wages and 
costs departments be effected by adopting a “factory hour” 
of 100 in place of the present sixty minutes. This 
would be applicable to works wherein time recorders and cost 
card systems are in use, and the time saved by dealing with 


** degrees ”” 


hours and decimal parts of hours would be considerable. 

The calculation required to find the number of hours and 
minutes between, say, 8.50 and 10.20 involves various mental 
processes which are unnecessary when we consider these times 
in decimal terms as 8.83 hrs. and 10.33 hrs. A 
5 hrs. 


simple sub 
traction sum gives us the difference in time—1 

The use of this system would give a much more accurate 
record of the workman’s time, either of attendance at the works 
or on the cost cards for each particular job. 

The conversion of the present time recorders to decimal time 
should be easy, as the substitution of a wheel divided peripher 
ally into one hundred divisions instead of sixty as at present is 
all that As an alternative this wheel 
might on it marked decimally as 
follows : 10, . 12, . 13, . 15, and so on, 
which would give approximate for 
minute of the clock. Ww. Moxon. 

Brighton, February 12th. 


18 necessary, I believ e. 

still have sixty divisions 
-.02, .03, .05, .07, .08, 
readings 
M. 


decimal every 


Str,—It is unlikely that the letter by “ Manager” in your 
current issue will bring forth a chorus of approval from engineers, 
His complaint appears to be the outcome of unique rather than 
general experience. 

It is unthinkable that anyone with a knowledge of modern 
office conditions could suggest our reverting to hand-written 
letters, even for the “‘ small fry ’’ of engineering correspondence. 
Once a man whose true sphere is the shops has overcome the 
initial embarrassment of dictating his business thoughts to a 
young lady he can dispose of the morning’s budget in about the 
time he would take to get all the materials for caligraphy 
gathered together. Then there is the question of legibility. 
Consider the time that is wasted even under the present systern 
in deciphering the signatures appended to typewritten letters. 

Then as regards the filing of correspondence, “‘ Manager's ’ 
idea seems to be the winnowing of the wheat from the chaff and 
burning the latter. His plea for the economising of space will 
never justify such drastic destruction, save perhaps in the case 
of worthless circulars ; but it is astonishing how sometimes even 
these despised messengers of trade merit their place on our files. 

It is but a truism that shop men have a tendency to under- 
value the machinery of correspondence. Experience has proved 
only too well that it pays any business concern to have a full 
and exact record of every transaction on its files rather than a 
jumbled and inaccurate impression on the brains of its employees. 
The writer knows of a managing director who carried this idea 
of dispensing with clerks and papers to a fine art. He carried 
even technical formul# in his head. Suddenly he met with a 
fatal accident and his firm tottered under the loss of the know- 
ledge which perished with him. 


February 12th. Ex-CoRRESPONDENT. 


MECHANICALS ’ AND ASSOCIATE MEMBERS 


OF COUNCIL. 


THE 


Sir,—Having read with interest many letters which have 
appeared in your columns on the above subject, may I add my 
own opinion ? 

An Institution Council should be composed of the very best 
men that can be got together in order to carry out the many 
and varied duties appertaining to their position, and it stands to 
reason therefore that while there may be many excellent men 
amongst associate members, the full members are men of more 
mature years and of longer and more practical experience, 
much more so than can have come the way of associate members. 

I consider, therefore, that the inclusion of associate members 
in the Council is a retrograde movement, and one I do not 
approve of ; but I will go further and suggest that the Council 
be enlarged, split up into committees or sections for dealing with 


| but in my opinion the procedure is of great importance. 


that branch of engineering with which they are most conversant, 
Members of the Council should not be allowed to serve more 
than three years consecutively and in this way we should get a 
more representative Council and one with fresh blood being 
introduced continuously. 
The members should be attached to sections according to their 
own particular branch of the profession, ¢.g., machine tools, 
papermaking machinery, hydraulics, &c., and the members of 
the Council could be apportioned in the proportion to the number 
of members in the various sections. 

I think some such scheme would certainly be a step in the 
right direction. BerrramM MarsHaur, M.I. Mech. E. 

London, February 10th. 


My letter which you kindly published on page 70 of 
your issue of January 21st has given rise to a useful corre 
spondence, and with your permission I should like to deal with 
The chief suggestion 


Sir, 


some of the points raised by the writers. 
made are : 

(1) That older men must allow the younger men to have 
more power, and that this can only be obtained by having 
associate members on the Council. 

(2) That the Institution should possess an efficient employ 
ment registry. : 

(3) That the Institution should be made more “ club-like 

(4) That should afforded 
opportunity for taking part in the discussions at the mectings. 

(5) That the meetings should be opened at 7 or 7.30 p.m. 
instead of at 6 p.m. 

(6) That forty members of Council are inadequate for a 
membership of 7000, therefore new blood, and more of it, is 


associate members be more 


wanted on the Council. 

(7) That the Institution should do to 
members demobilised from the Army to find employment. 

(8) That there should be four or six associate members on the 
as liaison officers for the whole 


more help associate 


Council, and these would act 
body of associate members. 

I have already expressed my own view that the presence of 
associate members on the Council is not advisable. The Presi- 
dent, however, stated definitely at the meeting on January 21st 
last that the Council had approved the eligibility of associate 
members for election to the Council, I do not, therefore, propose 
to say any more on this head 

This statement disposes of suggestions (1), (6) and (8), and 
the remainder appear suitable for discussion by the Council 
itself. So far as I am aware no precise method has yet been 
approved for the election to the Council of associate members, 
Are 
they to be nominated and practically elected by a smal! group 
of associate members, as [ described in a former letter, or are 
their names to be submitted freely on equal terms with those of 
the full-member candidates, and elected by the whole body of 
’ I hope the latter method will be adopted, 

E. R. Doutey, M.1. Mech, E. 


corporate members 


February L5th. 


FERROX WELDING WIRE AND RODS, 


Sirx,—On page 162 of your issue of the 11th instant we observe 
a statement to the effect that the Ferrox weldinz wire and rods 
while not claimed to be suitable for use with the ** Quasi-Are ” 
process of electric welding, can, nevertheless, be so prepared 
as to render them suitable for that purpose. 
We to that this statement 
authorised, that the “* Quasi-Are ” 
is covered by patents owned by us and can only be used under 
licence from us, and that any wire or rods other than those 
manufactured by us are totally unsuitable for that process, and 
the use thereof would constitute an infringement of our patent 


is entirely 
welding 


bey point out un- 


process of electric 


rights. 
Arc Company, Lrp., 
H. F. Dimepate, Secretary. 


THe Quasi 


London, February 16th 


CEMENTING AND CEMENT WALLS. 

With reference to the letter of your correspondent 
Mr. E. R. Dolby, the Ingersoll Rand Company, 165, Queen 
Victoria-street, E.C. 4, which is handling the cement gun in 
this country, will probably be able to put him imto touch with 
a firm which is prepared to carry out in London the work he 
suggests, and would also supply him with the other information 


SIR, 


he requires. 
T. J. Cruarx. 


London, February 15th. 








A NEW twin-serew Diesel motor ship, built to the order 
of the Oecstasiatiske Kompagni, was launched on the 
7th inst. at Burmeister and Wain’s yard on Refshale 
Island. The new vessel is to be fitted with two Diesel 
motors developing together 4500 horse-power, and a speed 
of over 12 knots is anticipated. 


A stupy of the hydro-electric possibilities of various 
streams in Queensland has recently been made by Mr. 
V. J. Crowley, who was specially appointed by the Govern- 
ment of she State for that purpose. His conclusions are 
contained im fourteen reports, the first one, which 
deals with the Upper Dawson, has just been published. 
Mr. Crowley states with regard to that river that there is 
no possibility of doing anything of a hydro-electric 
nature without the expenditure of a great deal of money 
on the storage of water. He thinks, however, that there 
are very few better places in Australia for establishing a 
combined irrigation and hydro-electric scheme. The 
reason for combining an electric plant with irrigation is 
that there is very little fall in the river. The quantity 
of water flowing in the dry season is too small to be of 
any use without a big reservoir to hold back the water 
after rains. He recommends that a survey of the river 
be made to determine the amount of land that would be 
submerged, and the quantity of water stored by the con- 
struction of a dam 150ft. high, and a survey lower down 
the river to find out the area of land available for irriga- 
tion. A rough estimate for the scheme is £160,000, of 
which the dam would cost £61,000 and the main plant 





£38,500. 
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Railway Matters. 


THe annual reports of the principal English railway 
companies, now being issued, are being accompanied by 
an appeal to shareholders to join the English Railway 
Stockholders’ Protection Association, of which Mr. A. W. 
Burchell, of the Sanctuary, is the secretary. 


DuR1iNG last year, the Great Eastern Railway Company 
expended £7930 out of capital for a steam breakdown 
crane and £1,003,286 on three steamboats :—-Antwerp 
(£378,385) ; Bruges (£392,121); and St George 
(£232,780). Capitel was credited with £4080 for three 
road motors sold. 





ux annual report of the Great Southern and Western 
Railway records the retirement of Mr. Albert Gordon, 
chief engineer to the company, “ after a long and faithful 
service of forty-six years,” and states that he has been 
succeeded by Mr. John F. Sides, the engineer of the 
northern district. 

Tue directors of the Great Western Railway Company 
have established a new staff training scheme in which 
candidates recommended by the head of their department 
will attend before a selection committee of the chief 
officers and, if approved, will be given four years’ training 
in every department. 

Ir is of interest to know that the grandfather of Sir 
Edwin Stockton—recently made a director of the Lan- 
cashire and Yorkshire Kailway—-was for many years, 
from 1840, a servant, in a humble position, of the company, 
and that his father was, for a period of fifty-six years, also 
in the compan, ‘s service, 

In @ lecture on the advantages of electric traction on 
railways, at York, on January 25th, Sir Vincent Raven 
suid that it was possible to keep an electric locomotive in 
continuous service for two and three days on end, in an 
emergency, merely by omitting the cleaning and routine 
inspection. Electric shunting locomotives were frequently 
kept in service for six days continuously. 


Tue Svensk Handelstidningen reports that the Swedish 
locomotive manufacturing firm of Nydqvist och Holm, 
of Trollhaettan, which holds orders, mostly from the 
Russian Soviet Government, covering the next seven 
years, has decided immediately to begin an extensive 
enlargeme nt of its works. It is intended by this enlarge- 
ment to increase the works’ yearly capacity from about 


to 





250 railway engines 


Cue hard case of the East London Railway was men- 





tioned at the company’s annual meeting on the 3lst 
ultimo. The line was converted to electric traction just 
before the war, and the traffic has greatly increased in 
consequence. But as the net receipts are as in 1913, it 
receives from the lessee companies the minimum rental 
of £30,000 a year, whereas had it received 56 per cent. 


last year, the amount would have been 





Cue Norwegian Government has granted a concession 
to the A/S Akersbanerne to construct an electric railway 
from Majorstuen through Taasen to Sognsvandet and 
from Taasen to Sagene, a suburb of Christiania. Pre- 
liminary work in connection with the levelling of the 
route is to be put in hand immediately. It is not antici- 
pated, however, that it will be concluded until the autumn 
of the present year. It is estimated that the rails will be 
required at the end of 1922. 


THe managing director of the Underground Electric 
Railways Company of London—Lord Ashfield—has now 
two assistant managing directors in the persons of Mr. 
H. G. Blair and Mr. Frank Pick. Mr, Z. E. Knapp has heen 
inade director of construction—railways—and Mr. Arthur 
R. Cooper the chief engineer- railways. Mr. Mandelick, 
the secretary, owing to ill-health, is being succeeded by 
Mr. J. C. Mitchell, who will act as secretary, in addition 
to his present office of treasurer. 


THeERe is a strong probability that a stop will be put to 
the present practice in the United States, whereby over 
50 different sections of rai) are rolled between the weights 
of 70 and 1401b. per yard, when seven sections would 
answer all the purposes, and are all that are recommended 
by the American Railway Engineering Association. The 
bulletin of the Association, from which this remark has 
been extracted, proceeds to observe that a set of rail rolls 
costs about 5000 dols., and a rolling mill has to carry an 
investment of 250,000 dols. for 50 sections. 


THE operating statistics for the four weeks ended 
December 5th, issued this week, reflect a decline in trade, 
but it is doubtful whether this can be called “a serious 
decline in freight traffic."’ A comparison cannot be made 
with the four weeks ended November 7th, as the latter 
was the period of the miners’ strike. When compared 
with the four weeks ended October 10th, there is a decrease 
of 9.4 per cent. in the tonnage of general merchandise 
and an increase of 4.82 per cent. in coal, coke and patent 
fuel. In “ Other minerals” there is a decrease of 12.54 
per cent. We have seen it stated that the increased fares 
have adversely affected the passenger traffic, but the | 
decrease in the number of passengers carried in November, 
as compared with October, was only 2.36 per cent. This 
may be only a seasonal effect ; moreover, there was one 
day less. 


[ne Minister of Transport announces that he has 
appointed from the advisory panel established under 
Sec. 23 of the Ministry of Transport Act a committee to 
inquire into and advise him on the question of the running 
by railway companies of road services for goods traffic. 
The terms of reference are: To inquire and report whether 
it is desirable that railway companies should have general 
or limited power to carry goods by road, and, if so, what, 
if any, conditions should be attached to the exercise of 
this power. The chairman is Mr. Balfour Browne, K.C., 
and the railway members are Mr. Arthur Watson, general 
inanager of the London and North-Western and Lanca- 
shire and Yorkshire Railways, and Mr. C. Aldington, 
general manager of the Great Western Railway. Mr. 
J. H. Thomas is also a member. It has since been 
announced that Sir Thomas Williams, the late general 
manager of the London and North-Western Railway, will 
act in place of Mr. Aldington. j 





Notes and Memoranda. 


PAss-OUT steam turbines are not generally worth installa- 
g to Mr. D. Brownlie, unless of about 1000 





tion, accordi 


1 


horse-power. 

STEEL suitable for the valves of oil engines 18 being 
made, according to reports from Germany, containing 
033 per cent. of carbon, 0.46 of manganese, 0.45 silicon, 

” 
Rs 


0.03 sulphur, 0.75 phosphorus and 11.02 chromium. 


Tue iron ore deposits of Yampi Sound, Western Aus 
tralia, possess, according to Mr. A. Montgomery, the State 
Mining Engineer, a combination of natural advantages 
to which he has heard of no equal anywhere in the world 
rhe ore is a hematite containing over 60 per cent. of 
metallic iron, and the beds are estimated to contain 
97,300,000 tons above high-water mark. 


A FIRE-RESISTING plastic material consists of equal 
weights of paper paste and a mixture of equal parts of 
calcium carbonate and magnesium silicate. The product 
may serve as a practically incombustible substitute for 
various compositions. It may be used for making stereo- 
type moulds, as a finish for walls, and for many other 
purposes. It is made waterproof by varnishing or painting. 


ACCORDING to a cable message received from Victoria, 
British Columbia, the estimated approximate mineral pro- 
duction of that province during last year is as follows :— 
Gold, 2,708,000 dols.; silver, 3,265,000 dols. : copper, 
7,485,000 dols.; lead, 1,541,000 dols.; metallic zinc, 
5,143,000 dols.; coal, 13,561,000 dols.; coke, 477,000 
dols. ; and miscellaneous, 1,400,000 dols.—or a total value 
of 35,580,000 dols. 

Tue froth flotation process for the purification of coal 
was described at a recent meeting of the Society of 
Chemical Industry by Messrs. A. F. Bury and A. Bicknell. 
The authors of the paper s..id that a plant being put down 
at Skinningrove, capable of dealing with 600 tons of coal 
a day, would increase the carbon output by 10 per cent., 
and effect a saving of 3s. per ton of pig iron. The power 
required would be about 70 horse-power. 


Tue Canadian Department of Mines has announced that 
the value of Canada’s mineral production in 1920 is 
estimated at about 200,000,000 dols., as compared with 
176,686,390 dols. in 1919. The gold output is valued at 
16,000,000 dols., and the production of other minerals 
was as follows :—Silver, 13,500,000 oz. ; copper, 
82,500,000 Ib. ; nickel, 61,500,000 Ib. ; lead, 35,000,000 Ib.: 
zinc, 42,000,000 lb. ; pig iron, 1,080,000 short tons; steel 
ingots and direct steel castings, 1,220,000 short tons. 


LECTURING at the motor show in Glasgow recently on 
** Magnetos for Internal Combustion Engines,’’ Mr. A. P 
Young pointed out that British designers had improved 
on the design of the German machines, both electrically 


and mechanically. Unless the promised Government pro- 
tection of the magneto industry as a “ key ” industry was 
forthcoming, however, the British industry would, in his 
opinion, pers! At the present moment German magnetos 
were coming freely into this country, and on account of 
the favourable rate of exchange, the German makers were 
able to sell at ces less than the cost of materials used in 


a correspontiing British machine 


In a lecture on rhe Driving of Centrifugal Machines,” 
at the Manchester Municipal College of Pechnology on 
Thursday, February 3rd, Mr. F. J. Broadbent stated that 
for a chemical works where a battery of centrifugal 
machines was to be installed and where condi.ions of 





cleanliness could not be observed, water power undoubtedly 
constituted the best medium for driving. The water was 
compressed by a pump, drove the machine directly by tur- 
bine action and was returned to the pump. Where com- 
parative cleanliness and dryness could be observed, how- 
ever, the electrical drive was best. The cost of power for 
water, electricity and steam should be about equal if the 
plant was efficiently erected and controlled. 

A NEW process of firing the sagger ovens of potteries, 
which might be of service in other industries, is being 
developed in Germany. The object is the prevention of 
damage to the wares by the infiltration of deleterious 
gases from the heating flues. For this purpose a slight 
positive pressure is exerted in the furnace by means of a 
definite warmed filtered gas. A positive pressure 
5mm. water-gauge pressure over that of the furnace 
gases is sufficient. In this manner, any desired atmosphere 
ean be obtained during the whole duration of the firing 
process, and the wares cannot be spoiled. Another advan- 
tage, exceedingly important at the present day, is that no 
restriction is imposed upon the class of coal used for firing 
the ovens. 

In view of the deleterious effect of producer gas on 
the windings of electrical machinery, a totally enclosed 
dynamo has been installed at the Minehead electricity 
works. The generator is of the interpole type, giving 84 
kilowatts at 210 revolutions per minute. A fan in the 
interior of the machine circulates the air in a closed circuit 
through a cooler, or heat dissipator, situated over the 
machine, the cooler consisting of airways having thin 
metal walls and arranged to present a large cooling sur- 
face. Another fan outside the machine forces a stream of 
air drawn from outside the building through the cooler. 
It is stated that the extra cost of such a machine is no 
more than 25 per cent. over that of an ordinary open type 
machine of the same output. 


A LARGE cast iron drying cylinder used in an Irish paper 
mill exploded in a rather unusual manner and one end 
was broken up into small pieces. It was heated by steam 
taken from the exhaust of an engine, and was protected 
by a safety valve loaded to 20 Ib. per square inch, but had 
been tested to 30 lb. In commenting on the explosion, the 
Engineer Surveyor-in-Chief to the Board of Trade says 
that a flaw existed at one of the ends, which had a seriously 
weakening effect, and that end was broken into small 
pieces and probably gave way first. Cracks, due to 
fatigue, may be expected to develop after years of service, 
and such vessels as the one described in the report, require 
careful inspection and should be tested hydraulically, to 
about twice the working pressure, periodically. A shock 


of water hammer may possibly have occurred if the | 


cylinder had been rotated while it contained water of con- 
densation. 





Miscellanea. 


Rarip progress is being made in the electrification of 
cotton mills in Blackburn. The city electrical engineer 
has applications on hand for no less than 10,000 kilowatts 
ot extra power. 


SHALE containing a large percentage of oil is said to 
have been discovered in abundance along the coast of 
Northern Brazil. Boreholes have been put down in 
several places, but have not struck free oil 


SUCCESSFUL experiments are said to have been carried 
out in Germany with a view to developing an electric 
motor suitable for use in rooms of gasworks, oil refineries, 
chemical works, &c., where mixtures of gas and air and 
explosive compounds generally may be present. 


Some large oil storage tanks are being built at Durban, 
South Africa. One is 112ft. in diameter by over 30ft. 
high, and will contain some 2,000,000 gallons of oil. 
Several other tanks, one 116ft. in diameter, are being 
constructed, and a pipe line, 12in. in bore, capable of 
delivering 53,000 gallons per hour is being laid. 


Ir is said to have been found as a result of continuous 
tests extending over many weeks, that Rhenish brown 
coal, in the form of cobbles, and in the wet state as received 
from the mine, can be used as a fuel in modern revolving 
gas producers when the layer of coal is kept 20 per cent. 
higher than is usual in dealing with the gasification of 
briquettes, and where no steam is admitted. 


AT an ordinary general meeting of the Institution of 
Automobile Engineers, held on Wednesday, February 9th, 
Mr. Colin Macbeth read a paper entitled “‘ The Design and 
Manufacture of Pneumatic Motor Tires,”’ setting out the 
whole of the details connected with the choice of materials 
for and the manufacture of pneumatic tires. It is believed 
that this is the first occasion on which a paper has been 
given dealing exhaustively with the subject. 


Tue West Bromwich Electricity Committee recently 
reported to the Town Council that it had had under con 
sideration the extension of the generating plant which 
would be necessary in order to safeguard the existing 
demands, and to meet probable demands during the 
next two years, and had decided to install additional plant 
at an estimated cost of £67,000. Application is to be made 
to the Electricity Commissioners for the necessary borrow- 


ing powers 


FIGURES compiled by the Copper Export Association 
of the United States show that export shipments of copper 
from that country in 1920 amounted to 479,121,686 Ib., 
or 28.6 per cent. of the refined production of the country. 
In the preceding year exports totalled 508,000,000 Ib. 
The total production of refined copper in the country 
last year was 1,670,759,466 lb., or 185,000,000 Ib. below 
1919, and 750,000,000 Ib. under the 1918 production, 
which broke all previous records Surplus stocks of re- 
fined copper on January Ist, 1920, totalled 702,121,233 Ib., 
while at the beginning of 1921 the estimate was 
641,474,486 Ib 


mechanically 





Wen the new rates of taxation f 
propelled road vehicles were under consideration, atten 
tion was called to the fact that in certain districts light 
electric trucks were used for crossing roads intersecting 
works, and for carrying goods along roads a few hundred 
yards distant from the works. It was found to be im 
practicable to deal with cases of this character by legis 
lation or by regulations, and the Minister of Transport 
undertook to consider whether cases of this character 
could be dealt with in administration. Local authorities 
are now advised that should any such cases arise within 
their respective areas, they are to furnish to the Ministry 
part ulars of the vehicles and the extent to which they 
use public roads. Pending consideration of these 
reports by the Minister, no steps are to be taken to enforce 
the taking out of licences by the owner. 


Tue largest single exhibit at the Efficiency Exhibition 
now being held at Olympia is that of the Training Branch 
of the Ministry of Labour, where numbers of ex-Service 
men are at work making furniture, leather goods, clothes, 
hats, baskets, pottery, &c., and carrying on a variety of 
industries from diamond-cutting to poultry keeping. The 
men are disabled, some to the extent of 30, 40, or 50 per 
cent., but their demonstration at Olympia proves how 
far adequate training can go towards the production of 
efficient workers despite their physical disabilities. There 
are at present about 25,000 men in training under the 
Ministry of Labour scheme, and about 16,000 awaiting 
their turn, 34,000 having been trained by the end of 1920, 
including 16,000 who had received instruction under the 
Ministry of Pensions previous to the work being taken 
over by the Ministry of Labour in 1919. Thus, up to date 
some 60,000 ex-Service men unfit to follow their pre-war 
calling have in this way been given the chance of an 
entirely new start in life. 


Tue French State monopolies have fallen into such bad 
odour that the Government has to strive to maintain most 
of those it already possesses and does not run the risk of 
almost certain defeat in trying to get new ones. While the 
opposition to State intervention in commercial and indus 
trial matters has been growing strongly, the Ministers 
themselves admit that State exploitation is a failure. Its 
organisation, they say, is too rigid, and is not sufficiently 
adaptable for commercial or industrial undertakings. The 
failures of the State in all its attempts to monopolise manu 
factures or control industries are so flagrant that most of 
the Chambers of Commerce and other bodies are clamouring 
for freedom of trade, by which they mean the suppression 
of all restrictions, and the Government has already given 
way over the prohibition of exports of a number of products. 
There are, however, some monopolies providing consider: 
able sources of revenue which the State will never rela,, 
and, though badly managed, they are accepted by the 
public as a form of tax, but there is a determination to 
resist every attempt of the Government to run public 
services or carry out industrial undertakings which expe- 
rience has shown can only be satisfactorily accomplished 
by private enterprise. Moreover, the Government seems 
to have given up all idea of embarking upon enterprises 


| of this kind, 
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The Colwyn Report. 


As soon as war was declared the railways of Great 
Britain, under the Act of 1871, and in accordance 
with carefully arranged plans, passed into the posses- 
sion of the Government. The object which this 
provision was designed to meet was achieved, and 
in 1915 a time arrived when, in our opinion, the 
railways might have been returned to their owners. 
The Government had, however, its hands full; the 
companies had done their work remarkably well, 
and were then deep in the manufacture of war 
material. Hence the status quo was not restored, 
possibly because as long as the State guaranteed 
the railways the same net receipts as in 1913, there 
appeared to neither side any great necessity for a 
change. At any time up to the end of 1918 the 
railways might, with advantage to themselves and 
to the State, have been returned to their owners, 
but by that time the ratio of expenses to receipts 
had risen from the 63 per cent. of 1913 to 75 per cent., 
and something would have had to be done to meet 
the growing cost; moreover, the co-ordination and 
control of all forms of transport had become a plank 
in the political platform. Although, then, the original 
purpose of the control of the railways had passed, 
yet, as we have said, control was allowed to remain. 
Under it, as we all know, matters have gone from bad 
to worse. We are satisfied that had the railways 
been returned to their owners as soon as the con- 
ditions calling for control had gone by the companies 
would have run them as commercial concerns ; the 
traffic would itself have borne the increased cost of 
working which is now borne by the State, and, to 
come to the particular point now before the country, 
the question of the State’s liability for arrears of 
maintenance and renewals, of interest on capital 
works that become revenue earning, and of the re- 
placement of stores to their August, 1914, level, would 
not have arisen. But as Lord Colwyn’s Committee 
says in its report—Cmd. 1132—it is easy to be wise 
after the event. The companies had to postpone 
work on maintenance and renewals, and as these 
would have to be made good, it was equitable that 
the sums thereby saved tothe State in the upkeep 
of the railways should be paid to the companies. 
As the sum spent in 1913 on the maintenance and 
renewal of track and rollng stock was 25 million 
pounds—it was 38 millions in 1918—and as from 
the beginning of control up to the end of 1918 only 
it was 1314 millions, and the amount paid for arrears 
354 millions, obviously there has been ample scope 
for queries to be raised, both in matters of detail and 
on the larger questions of principle. It is, too, 
important to remember that the Committee was 
appointed as much to ascertain—in view of the end 
of control being due in August next—what the 
outstanding liabilities are likely to be as to consider 
the nature and terms of the agreements. 

We begin a summary of the report on page 186, and, 





as the facts and conclusions are fairly and clearly 
stated, there is little need to do more than to direct 
attention to one or two matters of special interest. 
A point made at the opening is that as the control 
continued and the agreement had to be amplified, 
the “railway companies were in an advantageous 
bargaining position.” The Committee does “ not 
desire to suggest that they were actuated by im- 
proper motives or took undue advantage of the 
position in which they found themselves,” but the 
result ‘is clearly seen in the fact that there is an 
almost complete absence of reciprocity in the detailed 
arrangements.” Possibly, viewed from this particular 
aspect of the question, the Committee is right, but 
was there no reciprocity in other directions? Had 
not, for instance, the companies done well for the 
country, not only in their excellent handling of the 
naval and military traffic, but in coming to the help 
of the State in the matter of munitions of war at a 
very critical moment? Did not the companies in 
the years 1915-1918 have a balance of revenue earned 
over expenditure of over 21} millions? Did they 
not, too, refrain from unduly pressing the Govern- 
ment to return their property so that they might 
get it into order and be prepared for emergencies ! 
These are factors that should be placed to the credit 
of the railways if they are to be debited with “a 
complete absence of reciprocity in the financial 
terms.” One of the grievances is that the companies 
took the money for arrears in instalments and in- 
vested it—mostly, by the way, in Government 
securities—applying the interest resulting to their 
own benefit. But would not that have happened 
had the railways been uncontrolled? The money 
they could not spend on maintenance and renewals 
would have been placed to reserve and invested. 
The Committee makes certain recommendations as 
to abnormal wear and tear. This matter is a real 
one to some companies. The North-Eastern, for 
instance, carried during the war 100 per cent. more 
traffic between Newcastle and Berwick and 75 per 
cent. more between Newcastle and Carlisle than in 
1913. Must not there, as a consequence, have been 
abnormal wear and tear of track and locomotives ? 
Other large companies can tell the same tale, but 
some of the smaller companies—the Highland and 
the Midland and South-Western Junction, for 
instance—were much worse affected. On the larger 
lines there are sections where the traffic was less 
and the wear subnormal; but it is only reasonable 
that, as the Committee suggests, and as probably 
the companies would admit, the decreased wear 
should be offset against the increased. Then there 
is the question of stores. With regard to them, the 
Committee says that when control ceases the com- 
panies will be in possession of charging powers com- 
mensurate with current prices, and therefore covering 
the increased price of stores. That may be so, but 
at the time—Navember, 1918—when this particular 
modification was made, the fares had not received 
their first increase of 50 per cent. and the rates were 
at their 1913 level. The companies are justified in 
claiming that their stock of stores shall, at the end 
of control, be brought to the same quantity—not 
to the same value—as it was when the control began. 
On this feature of the agreement the Committee 
apparently makes no recommendation. 

The obligation of the State to the railways is a 
matter that, as taxpayers, affects us all, and the 
lower the bill to be paid at the end of control, the 
better in that respect. What the amount will be is 
not known ; the companies cannot give an estimate. 
The Committee estimates that the claims may 
amount to 150 millions, so, if the worst comes to the 
worst, the situation is not as bad as rumour would 
have it when it was said that the claims amounted to 
300 or 400 millions. The Committee is of opinion 
that if the agreements are interpreted in accordance 
with their recommendations, “‘ the amounts will be 
reduced to an insignificant figure.’ On the other 
hand, the Act of 1871 provides that the companies 
shall have “ full compensation’ and be entitled to 
go to the Railway and Canal Commission for arbitra- 
That clause is confirmed in the Ministry of 
As yet, moreover, the com- 


tion. 
Transport Act, 1919. 
panies have made no claims. 


Electric Heating. 


Papers bearing upon research, such as that on 
“Some Thermal Characteristics of Electric Ovens 
and Hot-Plates,” presented at the last meeting .of 
the Institution of Electrical Engineers on February 
10th by Dr. E. Griffiths and Mr. F. H. Schofield, 
rarely offer much scope for discussion, for the simple 
reason that, generally speaking, fev, apart from those 
who have made the investigations, have any real 
knowledge of the subject. Had the speakers at the 


meeting last Thursday been compelled to confine 
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themselves to the somewhat narrow limits of the 
paper the discussion would, in all probability, have 
been exceptionally short ; but as it was, they were 
permitted to talk freely about all electric heating and 
cooking appliances, and not merely about ovens and 
hot-plates. Some of the speakers who referred to the 
work of the authors were of opinion that the tests 
they had undertaken were not really representative 
of working conditions. It was argued, for example, 
that instead of passing the heat from the hot plates 
into a metal dise of known thermal capacity, as 
described in the abstract of the paper on another 
page, it should have been imparted to a vessel con- 
taining water in the same way as when the plates 
are in actual use, but in his brief reply Dr. Griffiths 
explained that the use of water involved evaporation 
and consequent loss of heat, whereas with a plate of 
metal of known thermal capacity errors arising from 
that cause were absent, and the tests were repro- 
ducible. Taken as a whole, the criticism on the 
authors’ work was of no particular importance. 
Many of the speakers merely said that the paper was 
a very valuable one, and would, they felt sure, be of 
great service to electric oven and hot-plate makers, 
and then proceeded to express their views about 
electric heating and cooking in general. The “all 
electric” home is, of course, part of the electrician’s 
Utopia. Houses equipped with electric radiators, 
cooking stoves, water heaters, washing machines, 
knife cleaners, and so forth, will, it is said, be common 
in the future, and the work of cleaning and that 
involved in performing other domestic duties will be 
much less laborious than it is at present. 


As far as electric heating is concerned, its main 
drawback is its present cost ; but otherwise it offers 
certain fundamental advantages. Heat can be 
obtained without having to make provision for the 
disposal of products of combustion or without pollut- 
ing the atmosphere, for in the electric heater there is 
no actual burning. The heat is produced by the 
passage of current through high-resistance wires 
which are wound on fire-clay or other supports or are 
enclosed in tubes composed of quartz. Electric 
heaters do not blacken ceilings or decorative work or 
make rooms unhealthy. They can be shifted from 
place to place with safety whilst they are at work, 
and if desired, they can even be operated under 
desks and tables. What most people are mainly 
interested in, however, is the cost, which, unfortu- 
nately, at the present time is somewhat excessive. 
The basis on which electric heaters are usually rated 
is 1.5 watts per cubic foot of space to be warmed, 
which means that if the temperature is to be raised 
fairly rapidly, few rooms should be equipped with a 
heater using much less than 2 kilowatts per hour 
when working at its full capacity. This does not, of 
course, imply that each room will require this amount 
of electric energy continuously, but it gives a good 
clue to what it is likely to cost to heat a house or 
office if the radiators are used injudiciously. The 
price of heating current in this country at the present 
time ranges, we believe, from about three halfpence 
to fourperce per unit, whilst in some places the price 
for lighting, which, of course, is on an entirely 
different footing, is as much as a shilling per unit. 
Under existing conditions, therefore, electric heating 
is not particularly attractive to those with limited 
incomes, and the system will not, we are afraid, make 
real progress until the promised cheap current is 
forthcoming, and even then it will be essential, in 
order to obtain the maximum economy, to pay atten- 
tion to the manner in which the radiators are used. 
Several speakers who took part in the discussion on 
the 10th inst. referred to the importance of teaching 
householders and others how to operate electric 
radiators and cooking stoves, but only one touched 
upon automatic regulation. The practice of hanging 
thermometers in rooms and switching out heating 
elements when the temperature exceeds, say, 60 deg. 
Fah. may be satisfactory in certain cases, and 
especially when rooms or offices are occupied by indi- 
viduals who are paying for the current. What makers 
of electric heating appliances should bear in mind, 
however, is that in many instances the regulation of 
the heat is left to people who are in no way interested 
in the electricity bill, and automatic control is there- 
fore needed. Some years ago this matter was dealt 
with in a paper read before the Institution of Elec- 
trical Engineers by Mr. George Wilkinson, but up to 
the present the makers of electric heating appliances 
do not appear to have taken steps to put the idea 
into practice. It should be a fairly simple matter, 
as one of the speakers pointed out in course o the 
debate, to control electric radiators by means of a 
thermostat; and thereby eliminate the waste which is 
so often experienced. Another matter which was 
brought up at the meeting was the question of using 
electricity as a subsidiary heating medium. This 


of our readers may know, has been working on this 
problem for a considerable time. What Mr. Berry 
proposes to do—and, in fact, what he is actually 
doing—is to heat buildings partly by hot water and 
partly by electricity. By means of a central boiler 
fired with coal or coke, situated in the basement of 
blocks of flats, offices or other buildings, and hot 
water radiators in the various rooms, the temperature 
of the air is raised to 55 deg. Fah., whilst an addi- 
tional 5 or 10 deg. is normally added by resist- 
ance units heated by electric current. These resist- 
ances do not, however, constitute the electrical heating 
equipment in its entirety. To make living-rooms 
look cosy and cheerful, Mr. Berry has designed an 
imitation fire, which, when in operation, resembles 
a coal fire so closely that it is difficult to believe that 
the artificial fuel, which is composed largely of 
coloured glass illuminated by hidden flickering 
lamps, is not actually burning. With the hot 
water radiators and the imitation fire good heat 
and a cosy appearance are secured at a cost very 
much below that which would be incurred if all the 
heat were obtained electrically. The lamps which 
illuminate the artificial fuel are supplied with current 
at the heating rate. This system of heating may not 
appeal very forcibly to central station engineers, who 
desire to load up their plant and increase their revenue, 
and it is scarcely applicable to isolated private houses, 
but for heating large buildings or blocks of buildings 
it certainly seems to be suitable and far cheaper than 
the method of obtaining all the heat electrically. 

Though pure electric heating and cooking will no 
doubt make marked headway when the price of 
current is sufficiently reduced, they will not, we fear, 
attain the popularity many electrical engineers con- 
template unless some of the supply authorities 
become more enterprising than they have been 
hitherto. Whilst in some quarters no efforts have 
been spared to build up a “ domestic load,” in other 
parts little attention has been paid to the possibility 
of selling current for purposes other than those of 
lighting and power. One of the matters which ought 
to be looked into by those who wish to see electricity 
used more extensively in the home is the possibility of 
letting prospective consumers have cooking stoves, 
&c., on the hire system. Some of the supply authori- 
ties, we believe, have adopted that policy in the past, 
but generally speaking it is necessary for the consumer 
to purchase the equipment outright, and as the cost 
involved is, as a rule, anything but slight, many 
people who might otherwise give electricity a trial 
continue to use gas and coal. 








The Corrosion of Boilers. 
On Monday evening last the graduates of the 
Institution of Mechanical Engineers met at Storey’s 
Gate to hear a lecture on “‘ The Generation of Steam,” 
by Sir John Dewrance. Captain Riall Sankey, the 
president, took the chair, and there were several 
members of the Council among the audience. 
In opening his lecture, Sir John remarked that 
there was evidently a tendency, especially among the 
younger generation of engineers, to concentrate their 
attention on the internal combustion engine and to 
consider the steam engine and boiler as a rather 
effete piece of apparatus. It should be borne in mind, 
however, that the present production of oil through- 
out the world was only one-twelfth as great as that 
of coal, and that we had to bring practically all our 
oil from abroad. In the future much of the coal would 
probably be distilled and oil and gas fuel for internal 
combustion engines thus provided from our native 
resources ; but for a long time to come we must con- 
sider, as engineers, the generation of steam for the 
production of power. 
In support of his contention that the development 
of steam boilers should not be neglected, Sir John 
exhibited, on the screen, some lantern views of 
noteworthy modern boilers as demonstrations of the 
fact that advances were still being made in their 
design. One of these boilers, which has been installed 
at Detroit, has 23,600 square feet of heating surface. 
It is a huge structure provided with two grates and 
four sets of water tubes of ¢he Stirling type. The coal 
is fed into the sides of the grates from hoppers served 
by belt conveyors, and the ashes are discharged by 
self-dumping grates. The clinkers are broken up by 
crushers as they fall through hoppers, and are col- 
lected in 50-ton trucks running in tunnels beneath the 
grates. Another big boiler, put up at the Ford works, 
stands 80ft. high and has 20,400 square feet of heating 
surface. In this case there is only one nest of Stirling 
tubes, arranged over a very deép combustion chamber 
designed for burning coke-oven gas, tar or solid fuel, 
or any combination of the three. As examples of 
developments in the direction of increasing steam 
pressures there were Babcock boilers working at 500 Ib. 
and at 1000 lb. per square inch. The latter boiler was 
employed for a secret boiling process, so the steam 





question was raised by Mr. H. H. Berry, who, as some 


that pressures of 500 lb. will be used in ordinary 
practice in the near future, and said that experiments 
were being made at 3000 Ib. per square inch. Another 
slide illustrated a little boiler with which the lecturer 
had made some trials to ascertain the heat-absorbing 
capacity of water tubes. It was fitted with a full- 
bore Babcock tube, about 3ft. long, and worked with 
a coal and coke fire under a very powerful draught. 
It was possible to evaporate water with this boiler 
at the rate of 150lb. per square foot of heating 
surface per hour, which was, of course, far in excess 
of the generally accepted ideas as to the extent to 
which boilers could be forced. Sir John had carried 
the idea to the extreme by using an oxy-acetylene 
blowpipe to heat the water tube. In this case, how- 
ever, the tube was ultimately burned through and 
the steam generated, as the flame came into direct 
contact with the water, interfered with the flame and 
prevented a continuance of the experiment. 

When working at these high rates of evaporation it 
was naturally imperative to preserve the surfaces 
of the boiler against corrosion, but unfortunately it 
was almost impossible to get pure water, and the 
impurities in the water were sourees of corrosion. 
In land plants corrosion was not such a serious 
problem as it was at sea, as it was comparatively easy 
to get reasonably good water ashore; but afloat 
there were three sources of corrosion to fight against. 
These were magnesium chloride, air and oil. Lime 
was classed by some engineers as another cause of 
corrosion, but he would not deal with it, as he con- 
sidered that in any well-attended plant lime should 
never be allowed to enter the boilers. Magnesium 
chloride, however, was the cause of much trouble at 
sea, as it attacked the heating surfaces and caused 
severe corrosion. This action, however, did not take 
place in other parts of the boiler, and it was the 
subject of much speculation, at one time, as to why 
the heating surfaces only were attacked. In order to 
confirm this fact, a short length of polished boiler 
tube was capped—as shown in the accompanying 
sketch, Fig. 1—ard half-filled with a strong solution 
of magnesium chloride. The air above the solution 
was exhausted and the whole device immersed in a 
hot bath for a considerable period. When the tube 
was opened out again and examined there was no 
trace of the surface level of the solution on the walls 
of the tube, showing conclusively that the chloride 
in solution did not attack the steel tube. One day, 
on glancing round his laboratory, Sir John noticed a 
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dark red ring round the edge of a pan in which a 
solution was being evaporated, and that suggested to 
him the real cause of the corrosion. The red dis- 
colouration, which was evidence of the iron being 
attacked, was only present where the solution had 
dried out. The corrosion of the boiler heating surfaces 
was caused by dry manganese chloride, but the prob- 
lem was how could the chloride become dry below 
the water level? In his explanation of this pheno- 
menon the lecturer used some diagrams, of which we 
give a rough sketch in Fig. 2. There were always, he 
said, peculiar spots in boiler plates which steam 
bubbles preferred as the site of their appearance. 
They might be caused by a slight reduction in the 
thickness of the plate, the flaking off of a piece of 
scale and a small flaw, but these special places always 
existed. On the left, at the top of the sketch, a 
bubble was beginning to rise off the previously wet 
plate. Any magnesium chloride which might be 





drum was not shown on the slide. Sir John suggested 


evaporated out of the water in the formation of the 
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bubble would be deposited on the plate and would be 
dried out under the protection of the bubble. Finally, 
the bubble would escape, as shown, and the plate 
would be wetted again. During the time that the 
chloride was dry it would, at the temperature of boiling 
water, produce hydrochloric acid, which would “ bite ” 
into the plate. The action then proceeded as shown 
in the lower sketch. A little crater was formed, 
surrounded by a heap of oxide, which was thrown out 
by the explosion of the bubbles, and finally developed, 
as indicated on the right, into a pocket with a narrow 
opening in which the acid was boiled. Ultimately the 
plate was eaten right through. 

A little piece of apparatus was made to confirm 
this theory, and looked very much like a grease cup 
see Fig. 3. The cup was filled with a solution of 
magnesium chloride and the plate heated with a 
blowpipe from below. It was found that the plate 
wasted away at the rate of one thousandth of an inch 
per two hours. 

After pointing out how the use of feed-water 
evaporators and the improvement in the construction 
of condensers had greatly lengthened the life of 
marine boilers, as compared with times past, when 
they only lasted about eight years, Sir John went on 
to explain how it was that evaporators corroded 
principally in the steam spaces and pipes. He put 
forward the theory that dry magnesium chloride was 
carried right up through the water, entrapped in the 
bubbles of steam, and was projected on to the s r- 
faces above the water level. There it would remain 
dry and, by producing hydrochloric acid, corrode the 
surfaces. For this reason it was most important 
to fit dry pipes in boilers for taking away the steam, 
specially if a superheater were also installed. The dry 
pipe chould be formed by two concentric tubes, he 
said, the outside one having perforations above and 
the inside one saw cuts in its lower face. Such a pipe 
would prevent wet steam and bubbles being carried 
out of the boiler and damaging the piping or engines 
beyond. 

The second cause of corrosion—air—was one of the 
most difficult to deal with. Contrary to the general 
belief that air was quickly liberated from water on 
heating, it took a considerable time to boil air out 
of water, and the air which was in solution in the 
boiler found out the weak spots in the plates, where 
it assisted corrosion. Sir John then exhibited a 
beaker of water, drawn from a tap in the Institution’s 
house an hour and a-half previously, in which there 
was a bundle of iron wire. The water was naturally 
well aerated and was strongly discoloured by the 
corrosion ot the iron wire. One of the best known 
means of removing the air, the lecturer said, was to 
spray the feed water into the steam space of the 
boiler, and he showed two lantern slides of alternative 
systems of doing so. In one of these the water was 
sprayed into the top of the boiler through a valve 
balanced, by means of weights on bell-crank levers, 
like a carburetter float. The arrangement, Sir John 
said, prevented water hammer in the pipes. In the 
other scheme the feed pipe fed into the boiler below 
the water, but was carried up above the surface and 
terminated in a vertical nozzle. Above the nozzle 
there was an inverted dish for breaking up the jet of 
water into spray. With either device the air was, to a 
large extent, removed from the feed before it joined 
the body of water in the boiler, and thus corrosion 
from this cause, within the boiler, Was reduced. The 
system, however, had the disadvantage that the air 
passed on with the steam and caused trouble in the 
superheater, if one was installed. Steam alone, in 
passing through the superheater, tended to produce 
a scale of magnetic iron oxide, which adhered to the 
tubes and formed a protective coating. If, however, 
air was mixed with the steam some sesqui-oxide would 
also be formed, and would help to make the scale 
flake off, thus exposing new metal to oxidation, with 
the result that the tubes rapidly wasted away. The 
de-gasification of boiler feed water was thus a most 
important subject, and the process should be carried 
out before the water entered the boiler. 

The third cause of trouble with boilers—oil—was 
not of great importance where steam turbines were 
installed, as the exhaust from those machines is 
almost entirely free of oil ; but in the case of recipro- 
cating engines it was almost impossible to keep oil out 
of the exhaust. No oil might be used in the cylinders, 
but it was necessary to lubricate the piston and valve 
rods. The oil used for this purpose found its way into 
the cylinder and thence, via the condenser, to the 
boiler. In the boiler the oil caused trouble by pre- 
venting the water wetting the plates. Sir John made 
a sketch—see Fig. 4—showing how this fact could be 
demonstrated. If water was dropped on to a heated 
inclined plate the rate of dropping could be so adjusted 
as to keep the plate just wet. If the plate was then 
wiped over with an oily swab it took fifteen times 
as many drops to wet the plate. It was possible to 
eliminate the oil from feed water to a very large 
extent by adding alumino ferric to coagulate the oil, 
by filtering and then neutralising the acid ; but the 
only way out of the difficulty, in Sir John’s opinion, 
was the use of finely divided graphite suspended in 
water, as a Jubricant in place of oil. In this con- 


nection he said that a sight feed had been devised 
for feeding the graphite-water mixture to the 

to be lubricated, in which paraffin took the place of 
the water ordinarily used in sight-feed glasses. 
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Aircraft and Automobile Materials of Construction. 
Vol. I.. Ferrous Materials. By A. W. JupGE. 
London: Sir Isaac Pitman and Sons, Limited. Price 
25s. net. 

Between 1915 and 1918 knowledge of the manu- 

facture and heat treatment of steel was exchanged 

and disseminated to an extent hitherto unknown. 

That was all to the good. During the same period 

specifications appeared at such a rate that it was 

no light task to keep abreast of them. That may 
have been unavoidable, and might be explained on 
the assumption that we live and learn, in which case 
someone must have learned a great deal. Newly 
acquired knowledge being rather sensitive and shy, 
it was not to be expected that asummary of the new 
knowledge would appear in print for a few years at 
least ; but this book states in its preface ‘‘ that after 
perusal of the sections upon the behaviour of materials 
under test, &c., the designer should be able to choose 
materials suitable for any part, or for almost any 
purpose, with ease.” That swift decision on easy 
lines is exactly what was lacking in the autumn of 

1914; and doubts of its possibility to-day, after all 

the new learning, are in the air waiting to be dispersed 

by some authoritative pronouncement. 

At the end of 1914 some decisions had to be made 
about the physical properties desirable and obtainable 
in such aero-engine parts as crank shafts and con- 
necting-rods. If these decisions had to be re-made, 
would the resulting specifications be drawn along 
the same lines ? If not, what are the main reasons 
in actual experience or otherwise to account for the 
differences ? That is the kind of question to which 
an answer, not yet given, is awaited with great 
interest. To meet a new purpose, particularly when 
a mathematical analysis of the operating stresses 
leads only to a series of foggy assumptions, the 
strongest possible steels are called for. Strength in 
such cases appears to be something which can be 
multiplied by a factor of safety ; and being visualised 
aS maximum stress or elastic limit, comes finally 
to be specified as a variety of hardness. The harder 
steel, therefore, if it is associated with the selected 
“ factor of safety,” is, in plain terms, the safest steel 
to use. Experience is found frequently to contradict 
this conclusion, which, when illustrated by extreme 
examples, is reduced to an absurdity. It operates, 
nevertheless, to this extent, that the material chosen 
for vital purposes is generally too hard, and is modi- 
fied by experience in due course in favour of softer 
materials. 

Such was the sequence of events in relation to 
aero-engine crank shafts. The earlier specifications 
called for a hardened and tempered steel with a 
maxmuim stress of 65-75 tons, and an impact figure 
of 35 foot-pounds. After patient striving, some 
makers managed to get a few shafts through inspection 
at the first time of asking ; but all makers had shafts 
rejected for re-heat treatment, and a very considerable 
number rejected finally. Then the specified maximum 
stress was reduced to 60—65 tons, and towards the 
end of 1918 to 55-60 tons. Each period saw shafts 
rejected because they were a unit or two below the 
specified limits of one property or another, although 
obviously there was no real standard of excellence and 
reliability, and shafts re-heat treated were probably 
the worse on that account whether the missing units 
of supposed excellence were recovered or not. More- 
over, rejections, whether final or for re-treatment, 
were a source of serious waste unless in experience 
and fact the shafts were unfit. 

The specifications for case-hardening steels are 
further examples of an incompetence which is none 
the less incompetence because enlightenment may be 
difficult to find. For a long while a minimum yield 
point was specified, and material was rejected for 
non-compliance until under stress of complaint it 
was realised that the yield point of a quenched 
specimen could not be determined on the usual form 
of tensile testing machines. The toughness of the 
core of a cemented bar, after removing its hardened 
case, had to qualify for acceptance by giving a stipu- 
lated impact figure; and ductility was measured under 
the same conditions by a prescribed elongation and 
reduction of area per cent. Failure to attain the 
standards meant rejection. Such rejection would be 
intelligible and justified presuming the standards had 
some meaning when the material was actually in use. 
Toughness can be understood as ability in the 
material, even in awkward shapes, to deform under 
stress, but in a hardened and rigid jacket the core of a 
case-hardened object cannot deform and cannot, 
therefore, exercise its toughness. In the same way 
the ductility figures, which may mean very little, 
anyhow, mean next to nothing when applied to 
material which, under the most favourable applica- 
tion of stress, cannot stretch inside a glass-hard 
steel case. 

To reject material which has not the specified 
properties is to assume that it would be found less 
satisfactory in use than material which complies with 
the specification. But it is also an assumption that 
the specified properties have work to do under actual 
or possible service conditions, and at least so much of 
these properties may be required. All this implies 
the existence of knowledge which is outside the scope 








of text books, or of ignorance which” is respected 
beyond its deserving. The student, whose curiosity 
outweighs his reverence for authority, wants to know 
how the specified limits for hardness, toughness and 
ductility of aero crank shaft material, say, are arrived 
at. Also, what is the value of each separately and 
of one in terms of the other ? Given a small deficiency 
in the hardness, can it be compensated for by an 
excess of toughness ? And in relation to case-harden- 
ing steels, is there any possible scale of values whereby 
to measure the depreciation of material which, though 
not called upon to stretch and not being permitted 
to stretch, has rather less ductility than a standard 
piece when both are measured under empirical con- 
ditions not even remotely akin to the conditions of 
service ? 

It might be expected that a book of 700 pages 
devoted to the properties of ferrous materials applied 
to the construction of aircraft and automobiles would 
have something critical or instructive to say to the 
war-worn manufacturer who was pestered by speci- 
fications he worked to with the kind thought that 
they had meanings beyond his comprehension. 
Unless, however, the information is hidden in some 
of the catalogue pages which swell the size of the book, 
without adding to its value, this aspect of the question 
appears not to have suggested itself to Mr. Judge. 
It would, therefore, be unjust to criticise it from that 
point of view. At the same time, a book dealing 
seriously with this question and frankly separating 
the fact and fiction of the matter is sorely needed. 
Until such a book appears, to replace assumption by 
fact and tradition by logic, much of the accumulating 
data relating to the mechanical properties of heat- 
treated steels is impedimenta and not knowledge. 

Mr. Judge’s book is admitted in the preface to be 
a scissors-and-paste production. Such books are not 
notable for originality or literary merit, but if well 
done they may be very useful. ‘ Scissors and paste ”’ 
is an empty jibe when applied to books compiled with 
care, discretion and a complete understanding of the 
subject. When they are inaccurate, incoherent, un- 
trimmed and contradictory, they are no better than 
an office folder kept in order by a tired youth. In 
the first chapter Mr. Judge deals with the usual text- 
book ideas on stress, strain and elasticity, with which 
he appears to be on familiar terms. In the second 
chapter, on the properties of materials under test, he 
is still instructive, but less sure. Brittleness is defined 
as want of ductility, and what is properly described 
as maximum stress is variously called the ultimate 
stress, the breaking load, and the maximum value of 
stress. The elastic limit of nickel-chromium steel, 
air-hardened to 120 tons, issaid to be 25 tons or less, and 
the effect of working steel at blue heat is said to make 
it brittle when cold. These are exainpies of numerous 
statements of doubtful truth. 

The third chapter, on testing machines, is mainly 
catalogue stuff, which would have been more useful 
if the prices of the various machines had been added. 
From this point up to Chapter X. neither the matter 
nor the manner of the book is commendable. Con- 
fusion and errors can be found on pages opened at 
random. The cementation process is described as 
one of the three principal methods of steel making ; 
manganese is introduced into steel in the form of an 
ore such as ferro-manganese ; sulphur above .80 per 
cent. makes steel rod short, but phosphorus up to 
1.0 per cent. does not affect steel so markedly as it 
does iron; ferro-tungsten contains 70-80 per cent. 
“‘ acid tungstique,”’ &c. The author might have done 
better had he used selected parts of his own com- 
pilation. In one of the numerous tables taken from 
standard sources the melting point of steel is correctly 
given as 1400/1500 deg. Cent., and of cast iron as 
1100 deg. Cent. ; but in the text the melting point 
of steel is given as 2000 deg. Cent., and cast iron as 
1500 deg. Cent. This type of error recurring fre- 
quently is a serious defect, however the book may be 
used. 

The several chapters lying between and including 
micro-structures and heat treatment contain so many 
errors, misleading statements and contradictions that 
one wonders whether the author has read his own book. 
“Tf a man write a book let him set down only what 
he knows,” is undoubtedly a counsel of perfection, but 
some warranty is required for freshness and correct- 
ness even of scissors-and-paste information. The 
book is well printed in a pleasing style and well 
bound. What a pity the author’s work is not equally 
good and coherent. 





Tuer Board of Trade export tables for December have 
now been issued, and show the value of the railway 
material exported during the year to be as follows, the 
corresponding figures for 1919 being added in brackets :— 
Locomotives, £5,987,394 (£1,781,234): rails, £2,698,190 


(£2,009,184); carriages, £1,695,007 (£594,352); wagons, 
£5,709,711 (£2,374,142); wheels and axles, £1,925,007 
(£821,575); tires and axles, £1,417,203 (£900,955) ; 


chairs and metal sleepers, £1,315,802 (£317,704) ; miscel- 
laneous permanent way, £2,368,785 (£778,905); total 
permanent way, £9,847,168 (£3,143,142): the weight of 
the rails exported was 131,079 tons (125,256 tons); and 
of the chairs and metal sleepers 60,684 tons (21,574 tons). 
Locomotives to the value of £45,673 were sent, during the 
month of December, to South Africa, making £482,683 
for the year: of £611,358 to India, making £3,855,687 for 
the year. Locomotives to the value of £57,000 and rails 
to the value of £60,961 were shipped to Ceylon in December. 
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The Aveline Automatic Pilot. 


THe arrangement of parts known as the Aveline 
‘** Automatic Pilot’ is designed to permit the pilot 
of an aeroplane to assume, or to relieve himself of, 
the control of the ailerons or elevator at any time 
during flight and for any length of period. When the 
arrangement is in action the pilot has direct personal 
control over only the engine plant and the rudder, 
but at any instant he may cut out the automatic 
arrangement and re-assume personal control of the 
ailerons and elevator. Matters are so arranged that 
the pilot may turn over to the automatic system the 
control of the ailerons and elevator simultaneously, 


nunication 





con 


with Atmosphere 


Inlet Valve 


Tubing for placing Cylinder in 





\ Exhaust Value \\ 


FIG. i—DIAGRAM OF AVELINE 


or of the ailerons alone—-but not the elevator alone— 
and, in addition, he may cut out both automatic 
controls and use the Aveline indicators on the dash- 
board to show him the attitude of his machine as 
regards the horizontality of its centre line—read on 
the elevator indicator—and the degree of bank— 
read on the aileron indicator. Certain switches and 
handles are operated to bring the arrangement into 
action to cut it out. If, however, the power 
members of the arrangement responsible for the 
actual movement of the ailerons and elevator should 
jamb for any reason, the pilot, on switching off the 
automatic control, would find that the jamb would 
prevent his assuming personal control. 
of trouble has been foreseen, and is provided against 
by an arrangement whereby the pilot is enabled to 
all intents and purposes to sever the wires leading 
from the power members and to take control of these 
organs through the ordinary wires leading from his 
control handle. 

The arrangement has been extensively tested in 


or 


practice as fitted to a Handley Page two-engined | 


passenger machine, and, as briefly recorded in our 


issue of January 25th, has been supplied to the Royal | 


Air Force for fourteen Handley Page bombers. We 
have recently accorded an opportunity of 
thoroughly examining the arrangement at Crickle- 
wood in Monsieur Aveline’s presence. The machine 
to which it was fitted had, at the date of our visit, 
flown for fifteen hours all told with the arrangement 
in action. Major Brackley, Messrs. Handley Page’s 
chief pilot, informed us that on a trip between London 
and Paris he had allowed the arrangement to take 
control of the ailerons and elevator for undisturbed 
periods up to 1} hours, and had found it to behave 
satisfactorily in every way. It is not simply a means 
of relieving the pilot of fatigue: in flying through 
clouds or mist with the horizon obscured, the pilot 
of a machine fitted with the arrangement need no 
longer have any fear that he is “ banking” unin- 


been 


tentionally, while for landing the elevator control | 


can be so set that the machine will descend at a pre- 
determined angle, thus removing one of the dangers 
associated with night flying. For military purposes 
the arrangement should be of ¢hief value on bombing 
machines, and should improve the accuracy of 
shooting by holding the machine steady after the 
sights have been set. F 

The arrangement may be said to consist of four 
main elements or devices. The first element comprises 
an air pump, an air reservoir, @ pressure gauge and 
a safety valve. In the machine inspected, the air | 
pump was fixed outside the fuselage below the pilot’s 
cockpit. It is a small Lacy-Hulbert rotary pump, 
and is driven by a windmill screw actuated by the | 


rush of air past the machine when in flight. The | 


safety valve can be regulated to blow off at any given | 
It is thus possible to create and maintain | 
in the reservoir a pressure of air of known intensity. 

In the machine examined, 


pressure. 









This source | 


we were informed, about 50 lb. per square inch, and 
| under normal conditions would be in existence two 
to three minutes after the machine had left the 
ground. In other machines the safety valve would 
be regulated to give a lesser or greater pressure in 
accordance with the force required to operate the 
| ailerons and elevator, for this force is greatly different 
| in different machines. 
| The second element consists of a cylinder con- 
| nected by piping to the air reservoir and containing 
| two pistons at the ends of a common piston-rod. The 
| rod—as shown in the diagram Fig. 1—carries a rack 
gearing with a toothed quadrant on the spindle of 
which is a lever A—Fig. 2—connected by wires to 
the ailerons or elevator. Thus, according as com- 
pressed air is admitted behind one or other of the 
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pistons, so will the flying organs rise or fall. The 
admission of the air is effected through valves closed 
by @ spring and opened by the energisation of an 
electro-magnet with 12-volt current obtained from 
@ group of three 4-volt accumulators. The exhaust 
takes place through valves arranged to‘open when 
the admission valves close and vice versa. There is 
one such power cylinder for the ailerons and another 
for the elevator. Both are carried—see Figs. 3 and 4 
—in the Handley Page machine inspected in the 
compartment between the pilot’s cockpit and the 
passengers’ cabin—the erstwhile bomber’s chamber. 
| The two cylinders are similar in construction, but are 
arranged differently, that associated with the ailerons 
| being placed horizontally across the compartment, 
| while that controlling the elevator is situated hori- 
| zontally and longitudinally. 

The third element‘in the arrangement of parts is the 


































groove, so that when the two parts come together 
they enclose a circular sectioned annular chamber. 
This chamber contains mercury to a level falling just 
short of the horizontal diameter of the ring—as 
indicated in Fig. 1. Exactly on the horizontal 
diameter two electrical contacts project into the 
circular chamber, while midway between them a 
third contact enters the chamber at its lowest point. 
The latter contact is always immersed in the mercury, 
but the first two are clear of it so long as the pre 
determined flying attitude is being maintained. If, 
however, the aeroplane should acquire a “ bank,”’ 
the aileron power cylinder will become inclined. The 
fibre ring moves with the cylinder as if it were rigidly 
fixed to it, but the level of the mercury remains 
horizontal. In this way one or other of the horizontal 
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SENSITIVE ELEMENT 


contacts dips into the mercury and so establishes 
electrical connection with the third contact. As 
result of this connection one of the electro-magnetic 
valves on the power cylinder is energised, and com- 
pressed air is admitted to the end of the cylinder 
appropriate to the movement of the ailerons require: 
to restore the machine to its normal attitude. Several 
obvious questions will, no doubt, at this point arise 
in the reader's mind in connection with the power 
cylinder and sensitive member. We will not, however, 
attempt to answer them until we have complete: 
our description of the main. parts of the equipment. 
We need only say at this stage that the action of the 
elevator cylinder and sensitive member is similar to 
that ot the aileron portion specifically described above. 
The positions of the two cylinders are, of course, such 
that neither feels the effect of the disturbance which 
calls the other into action. 


a 

















pre-determined flying attitude of the machine and 
that controls the electrically operated valves on the 
| power cylinders so as to produce the movement of 
| the ailerons or elevator required to restore the 
| machine to the normal attitude. There is one such 
sensitive member for each power cylinder. Each 
takes the form of a ring or wheel—see Fig. 5—and is 
carried on an axis mounted on, and at right angles 


| sensitive member that feels the disturbance of the | 


| to the axis of, the cylinder which it controls. The | 
plane of the aileron sensitive member is thus vertical | 
and transverse, while that of the elevator member is | 


vertical and longitudinal. 

Each sensitive member consists of two similar 
rings of red fibre bolted together to torm one ring, 
the necessary spokes being provided on one of the 
halves. The contacting faces of the two half rings 


the pressure used was,/are each recessed with a semi-circular sectioned! or after bulb will glow until the elevator cylinder 


PIG. 2—REAR VIEW OF POWER CYLINDER WITH CASING IN PLACE 


The fourth element in the arrangement comprises 
@ pair of indicators in the cockpit whereby the pilot 
is enabled to see at a glance when and how the 
stabilising equipment is acting. Each indicator con- 
sists of a box carrying, among other deteils, a pair of 
small glow lamps arranged on a horizontal line. The 
aileron indicator is fixed on the dashboard directly 
in front of the pilot—as shown at B in Fig. 6. If the 
machine is flying without bank neither lamp ir alight. 
If, however, the right or the left wing is low the right 
or the left glow lamp lights up, to go out again when 
the aileron power cylinder has come into action and 
restored the normal, or neutral, attitude. The ele- 
vator indicator is fixed to the left-hand side of the 
cockpit. As ordinarily set, neither of its lamps is 
alight if the longitudinal axis of the machine is hori- 
zontal, but if the nose falls or rises the forward 
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has come into ‘action and restored the normal trim. | interposed in them, and thereafter they are spliced | thus reach its maximum value when the machine 


The lighting of the lamps in both cases is effected 
by the current flowing through the mercury of the 
sensitive member when the connection at this point 
is established in the manner previously described. 
This current is derived from one of the group of three 
accumulators operating the electro-magnetic valves 
on the power cylinders, and has therefore a pressure 
of 4 volts. At the indicator it not only lights the 
lamp but energises a relay consisting of an electro- 
magnet, the armature of which being attracted, 
closes the 12-volt circuit between the three accumu- 
lators and the associated electro-magnetic valves on 
the appropriate power cylinder. There is a switch in 
the 4-volt lamp circuit and another in the 12-volt 
valve circuit. If the former is closed and the latter 


opened, then the indicator will act without the auto- | 





3 PIG. 3 -AILERON 


matie control. It can be usefully employed in this 
manner when the pilot assumes complete personal 
charge. For cutting out the automatic control during 
any length of time, however, reliance is not placed 
solely on the switches in the 12-volt electro-magnetic 
valve circuits. In addition, two valves C, C—Fig. 6— 
are provided near the pilot’s right hand, whereby he 
can close the pipes between the air reservoir and the 
two power cylinders. 

It is possible, as was said at the outset, to bring 
the aileron automatic control alone into action. This 
result is achieved simply by closing or opening the 
appropriate switches and air valves. By reversing 
this setting of all the switches and*valves the auto- 
matic control would, of course, be applied only to the 
elevator. The former limited application of the 
automatic control will, no doubt, frequently be found 
useful, for it leaves the pilot personal freedom over 
his course and height-——two factors of importance, 
particularly in military aviation—-while relieving him 
of the necessity of looking after the transverse trim 
of the machine—a factor by itself of no tactical sig- 
nificance. The application of the automatic control 
only to the elevator, on the other hand, is not likely 
to be of service in the ordinary course of events. 
Moreover, it would lead to difficulty in the accompany - 
ing hand control of the ailerons, In the machine 
inspected the hand control of the ailerons and elevator 
was secured by the usual means, namely, a lever 
moved longitudinally to control the elevator and 
carrying a wheel which is rotated to operate the 
ailerons. On the axis of the wheel a straight piece 
of tube D—Fig. 6—is loosely mounted. Grasping 
this extra handle, the p lot can readily move the lever 
to operate the elevator without prejudicing any rotary 


movement of the hand wheel produced by virtue of | 


On the 


the automatic aileron control being in action. 


other hand, it would be very difficult for him to con- | 


trol the ailerons from the hand wheel without affecting 
the to-and-fro movements of the lever produced by the 
automatic elevator control. 

To resume hand control of the machine, the pilot 
opens all the switches and closes the two air valves. 
It is possible, however, that the necessity for taking 
hand control may have been caused by the failure 
of the automatic control as a result of the pistons 
jambing in the power cylinders or of some similar 
defect. The possibility of such an occurrence is, 
perhaps, remote, but it has to be guarded against, 
for it would mean that the pilot would be unable to 
operate the associated hand control. An emergency 
means of completely cutting out the automatic control 
is therefore provided. In the case of the ailerons, 
the wires from the lever at the back of the power 
cylinder are led out parallel with and close to the 
aileron hand control wires. Shock absorbers are 





POWER CYLINDER AND CONNECTIONS 


to the hand control wires at a point some distance | 
away from the ailerons. In the case of the elevator, 
the automatic control wires are carried from the 
power cylinder forward to the pilot’s control lever. 
Thereafter the transmission made through the 
ordinary wires to the elevator. In both cases the 
automatic control wires are, in the immediate neigh- 
bourhood of the power cylinders, looped up—as shown 
in Figs. 3 and 4—over a pulley carried on @ quick- 
release lever. The lever catches are connected by 
cable to handles in the cockpit, and when either is 
operated the lever and its pulley fall instantly, with 


is 





the result that the length of wire represented by the 
loop is added as slack to the automatic control wire 
affected. This slack is sufficient to permit the hand 
control to become effective no matter how the auto- 


became again horizontal—that is to say when the 
correcting force should be zero. The machine would, 
as @ result, overshoot the mark and would probably 
settle down to “hunt” about the horizontal in a 
more or less violent manner. Secondly, each time the 
machine passed through the horizontal attitude the 
elevator would be momentarily uncontrolled, and 
would fall from its maximum displacement to the 
neutral position with a force that would probably soon 
destroy it. 

Under hand control a given disturbance is corrected 
by an appropriate movement of the elevator, and as 
the disturbance disappears the elevator is restored in 
keeping towards the neutral position. When the 
machine is again just horizontal the elevator is, or 
should be, again just in the neutral position. This 
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matic arrangement may have ceased to be usable. 

Returning now to the power cylinders and sensitive 
members, we have to deal with certain vital features 
of their design. The first point to notice is that, if 
the apparatus were merely as we have deseribed it, 
it would seriously fail to reproduce the manner in 
which the pilot of an aeroplane controls by hand the 
movement of the flying organs. 

Let us suppose that the nose of the machine goes 
down. The correcting movement required is a lift 
of the elevator. The dipping of the forward end of 
the elevator power cylinder would cause the leading 

‘ horizontal *’ contact on the fibre ring to pass into 
the mercury. As a consequence, the forward admis- 
sion valve would be opened and the pistons and rod 
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PIG. 4—-ELEVATOR POWER CYLINDER FROM BELOW. 


correct method of operation is faithfuly reproduce: 
by the Aveline “Automatic Pilot’’ as actually 
designed. ag tlng =~ dle yewitls 9 the 
fibre ring otherwise than rigidly on the cylinder. 
Its axis is rigid therewith, but it itaalf is free to be 
rotated on its axis. Rotational movement is com. 
municated to it—as indicated in Fig. 1—through 
quadrant gearing from the piston-rod in such a way 
that if the -rod moves to the right the ring will 
rotate and vice versa. in other words, 
the movement of the piston-rod attributable to the 
immersion of either of the contacts in the mercury 
induces a rotation of the fibre ring in the direction 
that will withdraw that contact from the mercury an«! 
so stop the piston-rod moving in the given direction. 

















FIG. 5—FRONT VIEW OF CYLINDER AND 


would move backwards. The elevator would thus 
be raised and the machine would begin to re-assume | 
its former horizontal attitude. While the attitude | 
was being restored the leading contact would gradually 
withdraw from the mercury until just before hori- | 
zontality was reached, when the contact would break | 
connection with the mercury, the admission valve 
would close and the exhaust valve would open. The 
pistons and rod and the elevator would then return 
to the neutral position under the foree of the air 
impinging against the raised elevator. 

This action would be objectionable for two reasons, 
In the first place, until the contact broke connection | 
with the mercury—that is, until just before hori- | 
zontality was reached—the pistons would continue 
to move backwards, and consequently the elevator 
would continue to rise. The correcting foree would 


SENSITIVE ELEMENT WiTHOUT CASING 


The exact manner in which the system works is 
not difficult to understand, but is tedious to set down 
in words. The effect is that if the nose dips or rises 


| the leading or after contact respectively will hover 


about the surface of the mercury until the machine 
reassumes the horizontal attitude. The corresponding 
movement of the piston-rod is first a displacement 
rearwards or forward by an amount proportional to 
the disturbance from the normal flight path, and 
thereafter a series of short returns and advances, tho 
magnitude of the return steps exceeding that of the 
advances so that at the moment when the machine is 
again horizontal the piston-rod is again in the median 
position and the elevator is conseque mtly again 
neutral. 

It will be understood that, although we have in the 
above remarks referred only to the elevator gear, the 
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aileron gear is similarly equipped with quadrants at 
the fibre ring, and acts in a precisely similar manner 
as regards the restoration of the organs to their 
neutral position. On the other hand, the elevator 
gear is provided with an adjunct not found in the 
other, namely, a means whereby the elevator may 
be automatically controlled to occupy a selected 
resting position other than the neutral. The provision 
of such means permits the attitude of the machine to 
be varied to secure horizontal flight with various loads 
and enables the usual adjustment of the fixed tail 
planes for this purpose to be dispensed with. In 
addition, and of greater importance, it permits the 
machine to be automatically controlled to follow a 
path of selected inclination to the horizontal. The 
pilot is thus free to choose his angle of ascent and 
descent and to apply the automatic control to the 
elevator and ailerons while rising or going down. 

‘he means provided for this purpose consists of a 
small worm mounted on the quadrant behind the 
fibre ring. This worm meshes with a section of worm 
wheel fixed on the fibre ring. The worm can be 
rotated from the cockpit by means of a small erank 
handle and a flexible encased wire shaft. .When it is 
so rotated the angular position of the fibre ri 
relatively to the quadrant behind it is an 
the line joining the “ horizontal” contacts becomes 
inchned. .The manner in which the inclination of this 


line results in the elevator a at an 
to the neutral position and how » attitude of | 
machine corresponding to this setting of the elevator 
is preserved can readily be discovered without 
description. : 
It follows from what has just been said that with 
the equipment set to control horizontal flight, the 





PIG. 6—-HANDLEY PAGE COCKPIT WITH 


pilot is not compelled to cut it out of action in order 
to climb or descend. A quick, simple movement of 
the small crank handle in the cockpit changes the 
elevator setting, and @ reverse movement restores it 
to the neutral when the desired path has been 
attained. Thereafter the automatic control is con- 
tinued on the new inelined path. There is, in fact, 
no mechanical reason why the smal] crank handle 
alone should not be used to pass from horizontal 
flight to a descent, and from a descent to the “ flatten- 
ing out” just before the ground is reached. “Tn 
practice, we believe, however, most pilots will 

to ‘‘ flatten out” under hand control, alti the 
ability to descend under automatic control and to 
determine the angle of the deseent beforehand will, 
no doubt, be greatly appreciated. 

The question arises whether, with the apparatus | 
set to control normal horizontal flight, the pilot is | 
free to turn the machine horizontally without cutting 
out the automatic control of the ailerons. The rudder 
bar is under his personal control at all times. If the 
ailerons are controlled automatically to correct any 
accidental banking, how is it péssible for him, without 
cutting out the automatic control, to apply the 
“bank” to the machine essential to prevent side- | 
slipping during a turn ? The answer is that by a very | 
simple yet ingenious method the apparatus is made 
automatically to apply the correct bank to the 
machine for a given turn, so that the pilot, to effect a 
turn, has to operate the rudder bar only, and is not 
required personally to move the ailerons simul- 
taneously as he would be with full hand control. 

The required movement of the ailerons to produce 
the bank is secured by taking advantage of the 
movement of the mercury caused by the action of 
centrifugal force as soon as the turn is begun. Let it 
be supposed that the pilot operates the rudder bar to 
produce a turn to the left, the machine initially being 





| on an even keel. As soon as the turn is begun, centri- 
| fugal force will cause the mercury to move away from 
| the centre of the circle and so to make connection with 
the right-hand contact. The power cylinder is brought 
into action, therefore, in the same manner as it would 
be if the right-hand wing were low——that is to say, it 
operates the ailerons in the manner required to raise 
the outer and depress the inner wing tip. The bank 
thus applied is in the correct direction for the turn 
being executed, and is proportional to the centrifugal 
movement of the mercury, and therefore to the rate 
of turning. 

So far the centrifugal force on the mercury has 
been usefully employed. But as soon as the correct 
amount of bank has been secured it is a hindrance 
rather than a help, for during the rest. of the turn the 
| ailerons should be in the neutral position. If the 
ailerons were to be left in the position in which the 
centrifugal movement of the mercury leaves them the 
bank would progressively increase from the start to 
the finish of the turn, and at the finish of anything like 
@ prolonged turn the machine would be seriously 
OVer-banked, if not actually standing on edge or 
upside down. 

The restoration of the ailerons to the neutral posi- 
tion when the correct degree of bank has been attained 
is secured in a very ingenious manner. The free space 
above the mercury within the fibre ring is—as shown 
in Fig. 1—separated by a division wall into two equal 

i From each portion rubber and other tubing 

is led to Venturi tubes situated at the tips of 

wings, the tubing being crossed so 
t-hand portion is connected to 

Venturi tube and vice versa. If the 

machine is straight the Venturi tubes will 
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suctions at the ends of the mercury filament, and 
consequently the suctions will be without ultimate 
effect on the action of the stabiliser. On the other 
hand, during a turn the inner wing tip moves at a 
réduced speed and the outer at an increased. The 
suctions thus become unbalanced. The crossing of the 
pipes secures the result that the unbalanced suction 
Opposes the centrifugal force on the mercury. Once 
the turning has been established, therefore, the un- 
balanced suction will grow until it is sufficient to pull 
the mercury back against the centrifugal force. As a 
consequence, the ailerons are restored to the neutral 
position. 

The mercury in the elevator sensitive member does 
not, of course, move under the action of centrifugal 
force during a turn. It does, however, feel the effect 
of any change of speed, for its inertia will cause it to 
move backwards or forwards in its annular chamber 
according as the speed is increased or decreased. To 
take a specific example, let it be supposed that the 
engine fails when the machine is flying horizontally. 
With the Aveline equipment as we have described it, 
‘the mercury in the elevator control would, while the 
speed was falling, move forward by virtue of its 
inertia and establish connection with the leading 
“horizontal ”” contact. The elevator would, there- 
fore, move in the same direction as it would if, during 
normal flight, the nose of the machine dipped—that 
is to say, it would rise so as to depress the tail. The 
angle of attack of the wings would thus be increased 
and the head resistance would be augmented. The 
speed would therefore fall, apart from the fall pro- 
duced by the failure of the engine. The deceleration 
would continue, the elevator would be farther raised, 
and the machine finally would stand vertically and 
execute a tail slide. 

Actually the reverse happens, for the equipment 
is provided with a suction attachment after the man- 





ner found in the aileron control. In this case, how- 
ever, there is but one Venturi tube. It is mounted 
on the nose of the machine pointing forwards, and is 
connected to the space in the fibre ring above the 
leading end of the mercury filament. The space 
above the rear end of the filament is open to the atmo- 
sphere. The suction on the leading end of the mer 
cury results in that end being raised and the other 
lowered, the line joining the two ends being inclined 
at an angle which varies with the suction and there 
fore with the speed of the machine. If, therefore, 
the engine fails and the speed falls, the decreased 
suction opposes and nullifies the forward movement 
of the mercury and actually results in connection 
being established with the rear “horizontal ’’ con 
tact. As a consequence, the elevator is lowered so 
as to lift the tail. Finally, the machine, under the 
action of the control, reaches its natural gliding angle 
and descends safely. 

The behaviour of the device when the pilot “* opens 
out ” the engine so as to increase the speed is interest 
ing, and ean readily be traced out. 

It is fair to mention that although the Aveline 
“automatic pilot” has so far been demonstrated on 
Handley Page machines only, it is not, as some 
believe, a Handley Page invention. It is being 
placed on the market by Auto Controls, Limited, oi 
19, Regent-street, 8.W.1, of which company Mon 
sieur Georges Aveline is the chief engineer. In its 
present form, as examined by us, it is perhaps chiefi, 
open to criticism on account of its weight. Each oi 
the two stabilisers on the machine inspected weighs 
40 Ib., and the rest of the gear accounts for another 
70 Ib., so that the total weight of the equipment is 
1501b. For smaller sized machines the gear woul: 
be of lesser weight. Moreover, for single and two- 
seater aeroplanes the inventor contemplates a still 
lighter form of the gear, in which the motive power 
is not supplied by compressed air, but by a direct 
windmill drive that would dispense with the power 
cylinders, reservoir, pump, pressure gauge, safety 
valve and other smaller fittings found in the existing 


arrangement. 





The Departmental Committee on 
Railway Agreements. 


On September 20th last the Minister of Transport 
appointed a Departmental Comunittee, with the following 
terms of reference: To consider and report as to (1) the 
nature and terms of the agreements made between the 
Government and the railway companies relating to the 
possession by the Government of the undertakings of 
the companies ; (2) the possible extent of the outstanding 
liabilities of the State thereunder, according to the inter- 
pretations which may be placed upon such agreements ; 
(3) whether, with due regard to cost, any further step 
should be taken to secure that the interests of the State 
in reference to such agreements are adequately safeguarded, 
and generally to make such recommendations as appear 
desirable in the circumstances. The Committee consisted 
of Lord Colwyn, who acted as chairman, Major Barnes, 
Sir Godfrey Collins, Mr. William Graham, Sir Hardman 
Lever, Sir Halford Mackinder, Sir Thomas Robinson, and 
Sir Peter Rylands. The report—-Cmd. 1132—of the 
Committee was issued on Friday last, and states that it 
met on seventeen days and heard evidence from the 
following witnesses :—Sir George Beharrell, Sir William 
Marwood, Sir Alexander Gibb, Sir Albert Wyon, Sir 
William Plender, and Sir Alexander Kaye Butterworth. 
The Committee, with commendable wisdom, decided to 
sit in private, and, although it was evidently the intention 
to publish the evidence, this does not accompany the 
report, which has, however, thirty appendices containing 
relevant documents. The report proper occupies thirty 
six pages, and the following are the most important 
paragraphs :— 


CHARACTER OF CoMMITTEE’s INVESTIGATION. 


No document exists which records any clearly defined 
agreement between the Government and the railway 
companies, and while the principles intended to govern 
the arrangement were laid down at the outset of the 
transaction and defined in a short memorandum, it was 
inevitable that points of detail should continually arisc 
which required settlement. and arrangements to meet the 
exigencies of the moment were adopted, sometimes with 
the approval of the Board of Trade and of the Treasury. 
sometimes with the authority of the Government account- 
anta, and sometimes even with the authority of the 
Railway Executive Committee alone. These arrangements 
were again frequently subject to further change to meet 
the changed circumstances. Not unnaturally an agree 
ment of such a character has proved lacking in definition 
and precision, and susceptible to varied interpretations. 
The interpretation of agreements is normally a matter 
of law, and there would appear to be room for wide differ- 
ences of opinion as to the strict legal construction to be 
put upon the numerous financial arrangements, to a 
large extent loosely defined, that have from time to time 
been made between the Government and the controlled 
railway companies. The Committee is not competent to 
express legal dicta, and wishes to record unequivocally 
that it has made no attempt to deal with questions of 
legal construction, and to disavow in advance any inten- 
tion of expressing opinions or putting forward arguments 
as to the strict legal position between the parties. 


NEGOTIATION OF AGREEMENTS. 
While giving full recognition to the public-spirited 
attitude adopted throughout by the members of the 
Railway Executive Committee, it is necessary to point 
out that their position in regard to the negotiations was 
one of advantage. They were experts dealing with their 





own subject, whereas the officials with whom they nego- 
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tiated were not experts, and were overwhelmed with the 
consideration of other important matters. Circumstances 
being as they were, there was a gradual definition of the 
railway companies’ rights under the t, while 
there was no corresponding definition of the rights of the 
Government. The result of this process is clearly seen 
in the fact that there is an almost complete absence of 
reciprocity in the detailed arrangements. 

It is probable that the consequences of what ean only 
be described as a lamentable lack of precision in many of 
the documents would not have been considerable had the 
period of possession been limited to the aetual war period. 

It was recognised from the outset that the nature of 
the agreement was such as to impose @ position of trust 
on the companies, and in a circular letter dated August, 
13th, 1914, the Railway Executive Committee 
its view of the position in the following terms :—* It 
is hardly necessary to point out that the arrangement is 
one which, in spite of its great convenience both to them- 
selves and the companies, the Government could not have 
agreed to, had they not been assured of the absolute good 
faith of the companies, and had they not felt certain 
that they could rely on all officers of the companies con- 
cerned acting loyally up to the spirit of the arrangement.” 

We desire unequivocally to record our opinion that 
throughout the negotiations the members of the Railway 
Executive Committee realised this spirit to the full— 
& spirit which was consistently exhibited in circular letters 
issued from time to time to the individual companies. 


Tue ORIGINAL AGREEMENT. 


By provision in the Ministry of Transport Act, 1919, 
Sec. (3) (1) (a), the Government took upon itself a statutory 
obligation to retain possession for a period of two years 
from the passing of the Act, i.c., up to August 15th, 1921, 
“on the same terms as to compensation as those heretofore 
in foree.”” In the absence of this provision, which was 
regarded as a fulfilment of the undertaking given by the 
Government in 1916,* the period of control would have 
been even more protracted, as, owing to the lapse of time 
before the final termination of the war can be fixed, the 
two years would not yet have commenced to run. Even 
with this limitation, however, the period of ion 
will have extended no less than two years and nine months 
beyond the actual War period, and the companies will 
have had the benefit of a State guarantee for a consider- 
able length of time beyond that justified by the military 
needs of the country. This latter period will have included 
a railway strike, a coal strike and a serious trade depres- 
sion, the effects of which, even with railway rates at an 
economic level, would, in the absence of a State guarantee, 
have been felt by railway shareholders in the form of 
reduced dividends. In obtaining from the Government in 
1916 an undertaking that the guarantee should be extended 
for two years after the war, the companies secured an 
advantage to which they would appear to have no sort 
of title under the Act of 1871. 

Tt will thus be seen that in the course of time the 
character of the Government's “ possession ” of the rail- 
ways has undergone a complete change. It began as a 
temporary control of traffic for purely military purposes, 
with a liability for compensation for purely military acts ; 
it has developed into a comprehensive financial transac- 
tion, entirely divorced from military considerations, cover- 
ing the whole area of railway administration, and con- 
tinuing long after the circumstances which originally 
justified it have ceased to exist. 

The Act of 1871 provided that the owners of the 
undertakings of which possession was taken should 
receive such full compensation for any loss or injury 
they might sustain, by reason of the exercise of the 
powers conferred upon the Secretary of State, as might 
be agreed between the parties, or in default of agreement, 
should be settled by arbitration. It was clear that some 
companies would suffer loss of revenue by reason of 
Government control of traffic for war purposes, and that 
those companies would have to be compensated for such 
loss. There was doubt, however, whether the Government 
would be entitled to retain the abnormal receipts of those 
companies the traffic of which benefited in consequence 
of war requirements. 

Accordingly a formula was put forward by the Board 
of Trade, under which the compensation to be paid was 
defined as being the ascertained deficiency, as compared 
with the corresponding period of the previous year—or, 
alternatively, of the previous three years—in the aggregate 
net receipts of all the controlled companies, less any 
amount of such deficiency attributable to causes other 
than the operation of the Regulation of the Forces Act, 
1871. 

The Railway Executive Committee objected to the 
proposal that the average net receipts of the previous 
three years should be taken as the basis of compensation, 
on the ground, that, owing to the change in the statutory 
form of accounts, introduced in 1913, the published net 
receipts of that year were not strictly comparable with 
the corresponding figures for 1911 and 1912, and, further, 
that the revenue of 1911 and 1912 had been adversely 
afiected by exceptional] circumstances, such as coal and 
other strikes, which had operated unevenly as between 
individua) companies. 

It was made clear to the Board of Trade that an agree- 
ment on the basis of a pool of railway revenue, accom- 
panied by a State guarantee, which was regarded by both 
parties as the only form of agreement affording the 
facilities necessary to meet the requirements of the 
emergency, would not be accepted by the railway com- 
panies if any attempt were to made to limit the deficiency 
to be made up, under the guarantee, to the deficiency 
attributable to the operation of the Act. It thus appeared 
to the Board of Trade that the only means of protecting 
the State against undefined, and possibly large, claims to 
compensation at the end of the period of possession, was 
to guarantee a certain quantum of net receipts, from what- 
ever cause deficiency might arise. 

While appreciating the difficulties of the Railway Execu- 
tive Committee in accepting a guarantee which would 
differentiate the effects of causes other than the operation 
of the Act of 1871, we are of opinion that considerable 
unforeseen advantages have accrued to the companies 
in consequence of the exclusion of the Jimiting words 
originally proposed by the Board of Trade. 





We are satisfied that in agreeing to pay compensation 
on the basis of a guarantee of net receipts, it was intended 
by the Government, and so understood by the Railway 
Executive Committee, that such compensation should 
cover all loss or injury that might result from Government 
control. No suggestion was made, at the time the original 
agreement was concluded, that the agreed compensation 
was not exhaustive of the Government's liability under the 
Act of 1871, and so far as we are aware no such question 
was raised in the course of the subsequent interpretation 
and amplification of the original agreement. 

In view, however, of the suggestion put forward on 
behalf of the railway companies, that claims may be pre- 
ferred against the Government for compensation under 
the Act of 1871, in addition to that provided for by the 
guarantee of net receipts, as subsequently interpreted and 
amplified, we desire to place cn record our strong view, 
that it wil) be improper for any such claim to be accepted 
except on the basis of a complete revision of the existing 
agreements, with a view to the total compensation paid 
or payable to the companies being restricted to compensa- 
tion for loss or injury directly due to the exercise of the 
powers conferred by the Act of 1871 on the Secretary of 
State for War. We are of opinion that it would be in the 
last degree inequitable that the companies should enjoy 
the benefit of agreements extending so far beyond their 
original purpose, and conferring upon them unique and 
unforeseen advantages, and, in addition, receive compensa- 
tion for other problematical losses which it may be possible 
to argue are not specifically covered by the compensation 
paid under those agreements. 


REGULATION OF EXPENDITURE. 


No attempt was made to regulate the general expendi- 
ture of the companies. In the circumstances existing at 
that time it was impracticable for the Board of Trade tc 
institute an effective control of the details of railway 
expenditure. As a matter of fact, the question was pro- 
bably never considered ; it was in keeping with the idea 
underlying the agreement that no attempt should be 
made by the Government to interfere in any way with the 
directors or officers of the companies in the management 
of their undertakings, and that the latter should be under 
an honourable obligation to protect the interests of the 
Government. 

This underlying idea was wel! expressed in a circular 
letter issued to the companies by the acting-chairman of 
the Railway Executive ittee on August 13th, 1914, 
from which the following passage is quoted :—‘‘ It is 
hardly necessary to point out that the arrangement is 
one which in spite of its great convenience, both to them- 
selves and the companies, the Government could not have 
to, had they not been assured of the absolute good 
faith of the companies, and had they not felt certain that 
they could reply on all officers of the companies concerned 
acting loyally up to the spirit of the arrangement. . . . 
The result is that, during the period of Government control 
the advantage of all economies wil) enure.to the benefit 
of the Government and, ¢orrespondingly, the whole 
burden of expenditure will fall on them. This state of 
things obviously imposes an honourable obligation upon 
the companies to see that all proper economies are made, 
and that no abnormal or urneécessary expenditure is 
incurred.” 


INVESTIGATION OF CLAIMS. 


At the outset, the Government relied on the certificates 
of the companies’ professional auditors, supplemented 
by a general examination by one of the two consulting 
accountants appointed for the purpose. These gentlemen 
acted in what was practically an honorary capacity, and 
rendered valuable tervice not only in the examination 
of claims, but in advising the Government in regard to 
accounting questions that arose from time to time. The 
independent investigation, however, was not, and was 
not intended to be, an adequate audit. 

The Railway Executive Committee set up an organisa- 
tion of railway accountants to investigate the companies’ 
claims and ensure their presentation in a uniform manner 
and in accordance with the agreements. Thé Board of 
Trade and the Treasury came to recognise and rely upon 
the protection thus established, and, in our opinion, the 
organisation was of value not only to the companies but 
to the Government. 

At the same time, such a system contained inherent 
defects. The members of the Railway Executive Com- 
mittee, and still more the members of the Accountants 
Sub-committee and the investigators, found themselves, 
even if unconsciously, in a dual position of considerable 
difficulty. With the most careful arrangements for the 
examination of the claims of individual c anies by 
accountants of other companies, it was inevitable that the 
investigators and the members of the Accountants Sub- 
committee were to some extent swayed by considerations 
of railway interests. In saying this, we do not impute the 
slightest bad faith on the part of the railway accountants 
concerned, whose public service is recognised in the fullest 
degree, but we think that it was psychologically impossible, 
in the circumstances of the case, that they could have 
entirely freed themselves of the unconscious bias in favow 
of the railway point of view that their experience and 
interests would promote. 


Excess MAINTENANCE. 


While war conditions lasted, there was little need for 
a close definition of the arrangement in regard to the 
limitation of normal maintenance expenditure, owing to 
the fact that the prevailing shortage of labour and materials 
imposed a physical limitation on the amount of main- 
tenance work that could be undertaken. In the circum- 
stances obtaining and contemplated at the time, the 
likelihood of any company being able, during the period of 
possession, to perform maintenance work in excess of 
the normal was remote, and it does not appear to have 
occurred to the Board of Trade to provide for such a 
contingency in the accounting instructions. 

As a consequence of thé extension of control for two 
years after the war, conditions have arisen in which the 
companies have been able to undertake maintenance work 
on a large scale, and as a result a number of companies 
have already expended on repairs to rolling stock, after 
making up the whole of the arrears accumulated during 





* In September. 


the war, considerable amounts in excess of their 1913 


quantum of repairs in that abstract. We are of opinion 


that to charge such excess repairs to vernment is 
contrary to the underlying principle of the original 
agreement. 

In view of the clearly expressed conditions of the original 
agreement, we are unable to admit the contention that 
the companies are at large as regards repairs, and we are 
of the opinion. based on the evident intention of the parties 
in 1914, and on the view we have formed of the equities 
of the case, that the companies have no reasonable claim 
to charge against the Government, in respect of normal 
maintenance during the period of possession, any sum 
in excess of their 1913 quantum of maintenance, i.¢., 
an amount, proportionate to the period, corresponding 
to the amount charged against working expenses in their 
accounts for the year 1913, with appropriate additions 
in respect of the increases, as compared with that year, 
in the cost of labour and materials and in respect of the 
maintenance of additional capital assets subsequently 
brought into use. Any expenditure in excess of an amount 
so calculated should be regarded as abnormal mainten- 
ance, which may be chargeable against the Government, 
in whole or in part, under the agreement a’ to abnormal 
wear and tear. 

A number of companies are already in excess in 
Abstract B—that is to say, have not only overtaken all 
the arrears of maintenance of rolling stock accumulated 
during the war, but have carried out, and charged to the 
Government, a greater quantity of maintenance work than 
is represented by their expenditure and provision in 1913, 
standardised, with due allowance for increasing prices, 
over the period of control. 

We recommend 

That charges for maintenance in excess of the 
1913 quantum appearing in the companies’ claims 
now under examination or hereafter submitted, 
should not be allowed. 

That companies to which payments in respect of 
such excess charges have already been made should 
refund the amount of the excess. 

That any company claiming to have incurred 
expenditure on making good abnormal wear and tear 
should substantiate its claim in accordance with the 
conditions hereafter indicated. 

(To be concluded.) 








COMPETITION FOR L.C.C, TRAMCAR DESIGN. 


In May of last year the London County Council decided 
te promote a competition for designs for new electric 
rolling stock for its tramways service. The competition 
was advertised in England, Canada, South Africa, Aus- 
tralia, France and America, and a prize of £1000 was 
offered to the competitor whose design might be con- 
sidered to be the best and most suitable for the intended 
- . As assessors the Council appointed Mr, A. L. C. 

ell, the general manager of its Tramways Department, 
and Mr. J. P. Crouch, the general manager of the Metro- 
politan Carriage and Wagon Company, of Birmingham. 

The last date for the receipt of entries was November 
30th last, and the assessors have just presented their 
report, from which it appears that in response to the 
advertisement seventy-six pro: consisting of seventy - 
two with drawings or sketc and four with written 
matter only were received. In order to facilitate their 
selection the assessors selected a number of categories 
into which to separate the schemes submitted. They 
were as follows : 

A. Originality in design of complete car suitable 
for service on the Couneil’s tramways. 

B. Originality in design of car, but unsuitable for 
service on the Council's tramways, including designs 
which do not comply with the regulations issued 
by the Commissioner of Police and the Ministry of 
Transport (Board of Trade). 

C. Designs which are worked out in a workmanlike 
manner, but which are not original in design or suitable 
for service in London, and do not comply with the 
regulations issued by the Commissioner of Police and 
the Ministry of Transport. 

D. Designs containing useful, original and/or novel 
suggestions of a minor character. 

E. Proposals suggesting original but impracticable 
features. 

F. Designs suggesting modifications to the existing 
standard design of car. 

G. Designs embodying well-known features on 
other undertakings which are not unsuitable for the 
London County Council tramways. 

H. Rough sketches, -incomplete particulars and 
specifications, and entres not complying with the 
conditions of the competition. 

K. Written matter only, 
sketches or designs. 

The assessors report that no proposal or design was 
submitted which, in their opinion, would merit a place 
in category A or the award of the prize offered by the 
Council. There was, moreover, no entry under category B. 
Category C included 26; category D, 8; category E, 5; 
category F, 10; category G, 1: category H, 22: and 
category K, 4. It is explained that the bulk of the 
candidates deemed it sufficient to send in one or more 
rough sketches with incomplete. descriptions of varying 
length. 

In quite a number of cases competitors had suggested 
the construction of a car with a central entrance on the 
lines of the eentral-entrance cars in operation in America 
and other places, without due regard to the limits of 
length of car imposed by physical conditions existing in 
London or to the regulations of the police and Ministry 
of Transport respecting clearances for lifeguards and other 
important details. Other competitors had endeavoured 
to secure quick loading and unloading facilities by the 
introduction of a type of reverse staircase which is not 
permissible under the regulations. In some cases the 
proposals were quite impracticable owing to (a) structural 
difficulties; (+) incompleteness of drawings and par- 
ticulars; (c) position of the motorman involving 
obstruction of vision; and (d) objectionable methods of 
control. In fact, the assessors conclude, not one of the 
proposals and designs examined was of sufficient merit 
to justify serious consideration or adoptiono. 


unaccompenied by 





In consequence of this report no award is to be made, 
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Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Coal De-control and the Iron Trade. 


As we near March Ist the anxieties of ironmasters 
respecting what may happen when coal is decontrolled 
increase. It is hoped, and it is fairly certain, that the 
further reduction of prices of iron and steel for which 
consumers are everywhere waiting will be rendered safer 
and easier by the decontrol of fuel. [ron and steel success 
in the past has been developed pre-eminently on cheap 
coal. The high price of that essential commodity is the 
main stumbling-block to-day now that producers are 
endeavouring to retrace their steps from summit prices. 
Decontrol is what the average man has been longing for. 
The Government's decision to take its heavy hand off 
the trade on the Ist prox. is welcomed without inquiring 
too closely into the details of what the immediate results 
are likely to be. Coal and wages are the two things on 
which ironmasters fasten as holding the key to the trade 
situation. Midland ironmasters, at any rate, have no 
intention of throwing over the machinery by which wages 
have been long so very successfully regulated by means 
of a wages board, but they look for the relief in the reduc- 
tion of minors’ wages, and through the more economical 
working of the coal industry and to an amelioration of 
high costs of manufacture generally. There are those 
ironmasters, who, while they recognise how all-important 
cheap coal is to trade improvement, look with some 
apprehension to the new situation which is now so closely 
approaching actuality. It is to be observed that the de- 
control is limited to pit-head prices and distribution. 
Sir Robert Horne says the control of finance will be taken 
off ‘‘ as soon as practicable.” So that, while the collieries 
are free to make their own selling prices, the profits of 
26 million sterling per annum are still guaranteed under 
the Act which regularised that arrangement down to 
August next. It is conceded that the pool formed that 
a minimum of profit might be assured to mining properties 
which were not worth working from their owners’ point 
of view, has in the past kept a number of pits open, and 
made possible a rate of output commensurate with the 
country’s industrial and commercial needs. But whether 
some of these small but expensive to work collieries will 
now have to shut down is at present an unanswered 
problem. The prospect of maintaining output at the 
level reached in recent months is very small. At present 
the figures are falling rapidly, and it is prophesied that 
in the near future they will be down to the 230 million 
tone mark. Unless there is a substantial reduction in 
wages, de-control, it is said, will be followed by the closing 
of many collieries. The output per employee varies in 
an astonishing degree at various pits in Warwickshire. 
What chance, it is asked, will the collieries whose average 
weekly output per man remains about 3 tons have under 
the flat-rate wages system ? There are some where the 
figure is even lower. Where the output per man is least 
there the wage fiat rate hits hardest: The future is full 
of uncertainty. Mr. H. W. Hughes, chief mining engineer 
of the Earl of Dudley's collieries, has just stated that in 
South Staffordshire production has fallen off 60 per cent. 
per man, and the reduction of working hours does not 
sufficiently account for this decline. He did not accuse 
the miners of being wilfully negligent, but after six or 
seven years’ slack trade, they had become careless and 
it would take some time before pre-war conditions of 
working the pits would be fully resumed. The war had 
taken its full toll of the miners, and the effect of the 
loss of these experienced men was still being felt in the 
industry. The coal-mining industry was being conducted 
at a loss, and it was difficult to see how the cost could 
possibly be reduced. As coal was the basis of the iron and 
steel industries, the absence of any relief in the price of 
fuel must intensify the anxieties with which iron and 
steel masters would be faced in the future. Last week 
Mr. G. C. Lloyd, secretary of the National Iron and Steel 
Institute, speaking in this district, gave it as his con- 
sidered opinion that one of the important reasons of the 
shortage of colliers was the shortage of living aecommoda- 
tion. The position of the coalownerson this matter was 
that, having regard to the uncertainty as to whether they 
would retain possession of the mines five or ten years 
hence, they were discouraged from building houses or 
developing the collieries more than was absolutely 
necessary. The condition of uncertainty were the cause 
of many of the present troubles in the coal industry. 
As to the effect of de-control upon selling prices, there are 
many people hereabouts who think it is quite likely that 
manufacturers’ coal, that cannot be used very well for 
domestic purposes, will shrink in price. Slack and dust 
—which, by the way, have been scold at as much as £6 
a ton f.o.b. under control—will be removed from the 
anomalous position to which they got under the flat rate 
system. 


Meeting of Bar Iron Makers. 


The testing of the market has revealed the fact 
that the recent standards have not been at all closely 
adhered to. It is possible, in fact, to buy ordinary Staf- 
fordshire bar iron at £25 per ton for 50-ton lots. The 
explanation is the intimation already given by some manu- 
facturers to the heads of the Bar Association that they 
intend to quote independent prices. This is partly due 
to the competition from Lancashire, where a lower price 
by £2 per ton has been fixed than that agreed to for this 
district. It is further considered that the present Staf- 
fordshire basis of £26 10s. penalises the best equipped 
works, and deprives them of their rightful local advantage 
in competing for orders. Naturally, the Belgian bar iron 
now being delivered in this district is not equal to Stafford- 
shire make, nor anything like it. But as it can be bought 
at £14 10s. to £16 and £16 10s., or more than £10 under 
the native price, the nut and bolt and fencing makers, 
who are the chief consumers, can well afford to make 
some allowance on the score of quality. One very large 


authority upon such points, has just described the im- 
ported material as = dled steel rather than iron, but at 
the same time he describes it as working quite satisfac- 
torily. A new and encouraging feature of the present 
situation is that the mills and forges of Belgium and 
France, however much they may have profited by dis- 
organised exchange, cannot now find sufficient outlets 
for their products and are reported to be curtailing their 
activities. Mr. T.S8. Peacock, one of the managing directors 
of Guest, Keen and Nettlefolds, and the general manager 
of Cotterills, Limited, of Darlaston, referring to the trade 
slump, has just declared that manufacturers themselves 
had had a great deal to do with the position of affairs. 
They had gone in for getting the utmost penny for iron 
and steel and had got wages up to a level that the workmen 
did not care whether they worked two days or six. The 
first thing they had to do was to get down wages and also 
to lower prices. A small company had been established 
at Darlaston for the manufacture of black bolts of small 
sizes by American automatic machinery. The machinery 
was marvellous, and the bolts were similar to those 
imported praviously from America. The raw material 
was Lancashire wire, and the company was now success- 
fully competing in the home market with the American 
manufacturers in these small sizes of goods. As manu- 
facturers of nuts and bolts, his firm had found iron im- 
ported from Belgium excellent, and two of their managers 
and an engineer who had visited that country could speak 
as to the conditions they found there. The machinery 
of the Belgian manufacturers was superior to that in 
this country, and their rolling mills operated at greater 
speed. English manufacturers had to face these con- 
ditions of competition, and must realise the necessity of 
thoroughly modernising their mills and methods of 
production. The recent reduction of 5 per cent. in iron- 
workers’ wages is expected to be followed two months 
hence by a heavy fall under the sliding scale award, 
because of the rapid manner in which selling prices have 
lately been dropping. Some authorities anticipate as 
much as 25 per cent., though the bulk of opinion regards 
this estimate at present as excessive. 


The Industrial Problem. 


The blast-furnaces of Sir Alfred Hickman, 
Limited, Spring Vale Ironworks, Bilston, remain damped 
down through lack of orders, and the men are idle. The 
firm’s steel works are running about quarter capacity. 
The Round Oak Ironworks of the Earl of ley and most 
of the steel works also remain shut, though the manage- 
ment is hoping to find work for the men in some 
ments of the steel works shortly. Everything, however, 
will depend on the orders received. No decision was 
arrived at when the Birmingham section of the Engineer- 
ing Employers’ Federation met the tatives of 
the trade unions in Birmingham on Monday with regard 
to the former’s notice of a pro revision, a8 & means 
of lowering the cost of production, of the rates of pay for 
boys and youths. Further discussion has, however, been 
arranged for. The Birmingham employers in the brass 
trade have suggested to the officials of the Brassworkers’ 
Society the desirability of cutting down wages in the 
industry by the removal of the last award of 12} per cent. 
on piecework prices and 7} per cent. on day work rates. 
An important factor in the situation, I understand, is 
the competition from Germany. Opposition is being 
manifested by both men and women in the nut and bolt 
trade at Darlaston, in the centre of the Black Country, 
against the proposals to reduce the wages of the female 
employees. The women first came out on strike, and on 
Monday the men refrained from going to work. Prac- 
tically all works are idle, about 2000 men and 1000 women 
being affected. The reduction in the day rates for women 
varies from 4s. to lls. per week. Piece workers’ rates 
are reduced by 8s. for girls over eighteen and 4s. for those 
under that age. Unemplo t has reached an acute 
stage in the Halesowen, Rowley, Old Hill, Cradley Heath 
and surrounding districts of East Worcestershire, and 
practically every industry is now feeling the depression. 
Most of the smaller factories in the spike, nut, bolt, stud, 
and rivet industries are closed, and at the larger works 
many thousands of workers are on short time. The 
depression has spread to the engineering trades, and works 
in the area close down on Mondays and Saturdays. At 
a joint conference held in Birmingham of the Black 
Country galvanised hollowware trade, the application 
of the employers for a reduction in wages to all classes 
of 12} per cent. and of 3s. in the youths’ and females’ 
rates was discussed. It was decided to adjourn for three 
weeks for the representatives of the workers to place the 
matter fully before the members. There is likely to be 
little final opposition to the proposal. 


Pig Iron Production Curtailed. 


Some seven or eight Black Country furnaces 
have now gone out of service, and @ further curtailment 
of output is threatened. With the market dead, smelters 
will not go on producing iron which they see no prospect 
of selling at a profit. The opportunity is being taken to 
overhaul furnaces which have fallen into disrepair under 
the strain of recent years. Coke, the chief item in the 
production of pig iron, is at the root of a great deal of 
the existing blast-furnace trouble. To its high cost is 
attributed the damping down, and in some cases the 
actual blowing out, of many furnaces. Smelters effirm 
that pig iron cannot be made at a profit under 
existing conditions, and decline to take the risk of aceumu- 
lating stocks. They are meeting the present small demand 
out of what they have in hand at prices, too, below those 
officially quoted. The next move lies with the coke 
suppliers. The great complaint by the smelters is as to 
the price of coal and coke, which renders competitive 
prices in this country practically impossible. There is 
no certainty yet as to what the price of furnace coke will 
be next month. 


Steel Trade and Remarkable Prices. 


The steel trade is held firmly in the grip of 
European competition. Some of the largest works in 
the distriet are comparatively idle, with very little new 


they are making of cheap Belgian billets, are able to turn 
out small bars at about £18, a price almost impossible 
with British steel. Competition among continental ex. 
porters for the British steel market is bringing imported 
prices lower, despite the appreciation of the franc. There 
is a great deal of undercutting for the business in billets. 
As low a price as £9 15s. was quoted this—Thursday— 
afternoon at the market in Birmingham for some Belgian 
billets delivered here. A few sellers, however, quoted 
£12 10s. to £13, which is a considerable advance. The 
Staffordshire price is £15 10s. to £16. There is much less 
disparity in finished material, since the foreigner has his 
own low-priced demi-products played off against him. 
The Belgian quotation for small steel bars is about £15, 
against £17 to £18 quoted in Staffordshire. The decision 
of the Welsh Siemens Steel Association to reduce the 
standard price of billets by £3, making the selling figure 
£14 10s., is expected to initiate a further general reduction 
in other districts. 


Engineering ‘‘ Without Frills." 


The difficult position in which engineers now 
find themselves owing to the high cost of raw materials 
was a matter of remark by Mr. W. A. Jeboult before the 
Birmingham Association of Mechanical Engineers on 
Saturday. As engineers they had to face the problem of 
exchange. In future they would have to look at every 
item that went to make up the cost of the things they 
supplied. Whether they would be able to uphold the 
high traditions of British engineering in the future, in 
the face of the seriously high charges they had to meet 
owing to the increased cost of production, was a matter 
to which they must give their earnest consideration. 
While not excluding efficiency, they would have to “ forego 
some of the frills in which they took so much pride.” 
The engineer was invariably a man who did not shirk 
responsibility, and he did not think that at this time 
he was afraid of the duty of producing at a low selling 
cost, which would make his work acceptable to the markets 
of the world. Lord Headley, President of the Association 
of Mechanical Engineers, on the same occasion, observed 
that it was important that there should be an interchange 
of opinions and ideas between the various associations 
of engineers, and he strong!y recommended the step which 
had been taken to link up kindredesocieties throughout 
the country. 


Engineers’ Debt to Science. 


Professor F. W. Burgtall, of Birmingham Univer- 
sity, discussed problems of considerable interest on 
Saturday to the Birmingham Municipal School Engineer- 
ing Society. A great amount of research respecting 
the conservation of metals was incumbent upon students. 
The time would come, probably within 200 to 400 years, 
when we Should have run through the whole of the carbon 
and liquid fuel in the world. That position would not be 
realised suddenly, but would come by slow degrees. 
Coal was quickly being used up, and it was for scientific 
research to meee a discovery to save the use of that 
commodity. If iron ore also were in short supply, they 
would endeavour to find a way of making the manufac. 
tures from it more durable. Research work was not by 
any means yet played out, though every generation 
thought that the former generation had “ nearly finished 
things up.” 








LANCASHIRE. 
(From our own Currespondents.) 


MANCHESTER, Thursday. 
Iron, Steel and Metals. 


THe general condition of the iron and metal 
markets has not changed during the week. There is no 
sign of a revival in the demand, and buyers remain very 
shy. The only general change which can be detected is 
an increasing anxiety to obtain orders, however small. 
Stories are told of producers competing eagerly for orders 
at which they would not have looked a few months ago. 
The whole attitude towards business has been completely 
reversed during the past year, and the control of buyers 
over the markets is resurned at last. There is now a 
search for orders instead of a search for the possibility 
of placing orders, and the consequence is that consumers 
can buy when and where they choose, with a certainty 
of getting fairly prompt delivery. This, of course, means 
that buying operations are always postponed until! the 
last moment, and large business for forward delivery has 


almost disappeared. 


Non-ferrous Metals. 


The market for the non-ferrous metals is quiet, 
and very little interest seems to be taken in the moderate 
fluctuations. There is no decided “lead " in any of these 
metals at present, although it was thought at one time 
that the recovery in standard copper from £67 to £72 
per ton indicated that the bottom had been touched. 
It is, however, very difficult to be sure about this. The 
fact has to be reckoned with that electrolytic ingot is 
at 13 cents per pound in America, and at £78 to £80 per 
ton in London, and that the maintenance of this differ- 
ence is almost entirely a question of exchange. The point 
is whether the American exchange is to go on improving, 
because, if so, it will counteract the influence of any 
gradual improvement in the demand here. One cannot 
at present see any signs of this improvement in demand, 
and it is quite possible that it will be delayed until 
the iron and steel prices are put into some sort of order. 
If we could once get a fairly normal situation in iron and 
steel there should be much more work for the engineering 
industry, and consequently a much better demand for 
copper and the non-ferrous metals generally. Large 
constructional engineering work, however, cannot find 
its foundations if British iron and steel are to be the dearest 
iron and steel in the world, or if British coal ig to be the 
dearest fuel. There is no improvement yet in the demand 








local user in the nut and bolt trade, and an admitted 


work coming in. The re-rolling mills, owing to the use 
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be rather depressed and unwilling to increase their stocks | 


at anything like a reasonable price until opportunities 
for selling are better. This scrap metal is still .compara- 
tively cheap, and where it can be used it is worth the 
attention of the engineer. The market for tin has been 
rather jumpy, but there is no definite indication yet of 
any steady improvement in the demand. Apparently, 
people are waiting to see whether the Government of the 
Malay States means to put the accumulated stock on the 
market or to hold it at a “ pegged” price for some time 
longer. This stock is supposed to be about 8000 tons, 
but nothing very certain is known on this point. If it 
be decided to sell this tin at market prices, it seems quite 
possible that America might buy a good deal, although 
so far as American stocks are concerned, it is thought that 
consumers there have enough to go on with. he tin 
market wants a better consumptive demand from the 
Welsh tin-plate trade, which is at present in a very poor 
way. After nearly five weeks of steady prices, lead has been 
giving way of late, and the total amount of the fall has 
been about £2 per ton in the prices for foreign metal. 
It would appear that the greater abundance of scrap 
lead has had some effect, but the difference between the 
prices of scrap and foreign pig is not very great, nothing 
like the differences between new copper and gun-metal 
and the corresponding scrap. The prices for pipe and 
sheet lead have been reduced by £1 per ton, Spelter 
has been rather a better market of late, and it is notice- 
able that the difference between spelter and lead has been 
considerably increased, although it is still very far from 
being normal. 


Pig Iron. 

The market for pig iron remains very unsettled, 
and actual buying by consumers has fallen off to a mere 
nothing. There is, of course, a lot of clearing up of old 
contracts yet to be done, and this gives a certain appear- 
ance of activity; but if new buying is postponed much 
longer we shall come to a decided gap in trade which will 
be very inconvenient. There seems now to be a very 
decided tendency in the direction of the blowing out of 
blast-furnaces, and that is a disastrous way of putting 
the market right again. On alarge scale it is practically 
a new feature, and probably one reason for it is that there 
is no longer any warrant store or any warrant market, 
and the financing of temporarily unsaleable output from 
the blast-furnaces is not so easy as it used to be when iron 
could be put into the public stores and when there was 
always a public market for warrants. It is said that 
thirteen of the North-East Coast furnaces have been 
stopped since the end of 1920, and this is only one district. 
All the furnaces of one Midland company have now been 
put out, and it is clear that the demand for furnace eoke 
must be seriously affected. So far, the coke makers have 
not reduced their price, but it is a question of either 
reducing the price or shutting down the ovens. The 
whole position is very difficult. 


Finished Material. 


Prices in finished steel ara still irregular, Stee 
plates are at £22 per ton, but ordinary sections of bars 
have been sold as low as £17 for English make—but 
probably from foreign billets—the latter being now brought 
over at about £9 10s. per ton 


Scrap. 


There is not much change on the surface in the 
market for scrap. Cast scrap of good quality is quoted 
at about £9 10s., but has been offered for less. Heavy 
wrought scrap is nominally at £6, but no business is re- 
ported in it. Steel scrap is utterly neglected, and no 
prices are quoted for it here. 


Manchester Ship Canal. " 


The report of the directors of the Manchester 
Ship Canal for the year 1920 shows that there was an 
increase in the weight of sea-borne traffic of 785,706 tons 
over that of 1919. The total tonnage, including barge 
and sea-going traffic, amounted to 4,387,363, and the 
total receipts £1,461,909. In addition to the 34 per cent. 
dividends on the Manchester Corporation preference stock, 
dividends of 5 per cent. are being paid on the preference 
and ordinary share capital. The expenditure out of 
capital account was £361,000, andgthe total capital ex- 
penditure to date amounts to £17,084,000, 


Barrow-tn-Furness, Thursday. 
Hematites. 


The position in the hematite pig iron trade of 
North Lancashire and Cumberland has undergone no 
change since last week. So far as the demand for iron is 
concerned, it stands at a very low level, with no inclina- 
tion on the part of buyers to place order except to cover 
immediate requirements. The number of furnaces pro- 
ducing iron is very small, and requirements can easily 
be fulfilled. At Barrow there are four furnaces in opera- 
tion, but that is only for the time being, in order to fulfil 
a contract for which delivery is being pressed, and which 
will engage attention well into next month. It will 
depend upon circumstances as to whether the activity 
will be continued after that time. Buyers still hold out 
for lower rates, and there has been no change in prices 
during the last fortnight 


Iron Ore. 


There is a little more activity in the raising of 
hematite iron ore. The Hodbarrow mines in South 
Cumberland came into operation again on Monday last. 
In North Lancashire the mines of the Barrow Hematite 
Steel Company, at Park, Yarlside and Anticross are 
fairly busy, but other pits in the district are on short 
time on account of the slow demand for ore. The impor- 
tations of Spanish ore were quiet last week. 


Steel. 


The rolling mills at the Barrow Steel Works 
were restarted on Monday with the object of concluding 





an order that has been on the books for some time. 
Besides the big mill, the Siemens departments are in 
operation, as well as the steel foundries, and the hoop 
mills are well employed. ‘The general demand for steel 
is, however, very bad, and little business is being done, 
whilst Belgian and French steel is being used in Barrow. 


Shipbuilding and Engineering. 


These trades are very quietly employed. Pro- 
gress is being held on the Cunard steamer Scythia and the 
cross-Channel steamer Biarritz, owing to the joiners’ 
strike. The Vickers-built airship K 80 has tndergone her 
speed trials, and has been taken over by the Air Ministry. 
She is due to leave Barrow at any time for one of the 
Government air stations. On her trials, which were 
highly satisfactory, she attained a speed of 60 miles per 
hour. Messrs. Vickers are engaged in building an airship 
of the “* Scout” class for the Japanese Government. 


Fuel. 


There is only a quiet demand for coal and coke, 
due to the slackness in iron and steel trades and other 
industries 








SHEFFIELD. 
(From our own Correspondent.) 
Liquidation of Stocks. 

Ir may be quite true that things are still not so 
bad as represented by some people, but it is impossible 
to look round the works district here and not realise the 
actual seriousness of the position. The men are under- 
standing it now because of the large number of unem- 
ployed and the short time being worked, but they know 
very little about the graver aspect which has to do with 
the financial side of the matter. One is continually 
running up against evidences of this in the form of reports 
that one firm has been pressing another for prompt pay- 
ment of quite inconsiderable accounts on the ground that 
it has been pressed, in turn, by other concerns, and the 
feeling is that so many firms are depending one on another 
that should a collapse come in one case it might easily 
involve many others. It is this money-tightness that 
makes the position so precarious and is leading to the 
realisation of stocks at figures much below market quota- 
tions. Only the other day I was told of timber stocks 
that were being offered at from £5 to £15 a stand less than 
current price, and much the same thing is occurring in 
iron and steel, firms finding it imperative to liquidate 
stocks in order to put themselves in funds. In the opinion 
of some people, this process, although apparently ruinous, 
is really the best thing that could happen under the 
circumstances, because it is clearing the ground of stocks 
bought at inflated values, and when renewals are made it 
will be on the basis of market quotations very much nearer 
normal figures. It is, of course, a drastic “* cutting of 
losses,’’ but the argument is that a holder of stocks to-day 
should not look at the high price at which he acquired 
them, but rather at the comparatively low figure at which 
he can renew them. The difficult position in which some 
steel firms are placed at this moment is the subject of 
conversation in various places where business men meet 
bere, and one is continually hearing sinister rumours and 
talk of coming fusions in order to save a particular situa- 
tion. Much of this talk, however—most of it, indeed— 
may be disregarded. The firms referred to are doubtlessly 
“* going through it,” but very much more likely than not 
they will ride out the storm, though it is conceivable they 
may not do so unscathed, 


Situation Becoming Desperate. 


The Consul in Sheffield for Sweden, Mr. Albert 
Senior, head of the well-known firm of George Senior 
and Sons, Limited, steel manufacturers, describes the 
present trade depression as the worst that has ever been, 
and, for the special reasons to which I have just been 
referring, there is no doubt he is right, Mr. Senior says 
that in the thirty-six years he has been in the steel busi- 
ness he has never known anything to approach the con- 
ditions now prevailing. His belief is that unless there is 
an early change, everyone will feel the position very 
severely, manufacturers and workers alike, for while 
employment is bad, firms are feeling the pinch equally 
severely. A manufacturer told him the other day that 
he was only keeping his works going two days a week, 
one for orders and the other for stock, and the growing 
amount of the latter was frightening him. Under such 
circumstances, it seems impossible to avoid some measure 
of wage revision. In fact, a director told me only this 
week, while discussing the position, that the wage ques- 
tion would have to be tackled almost immediately. One 
feels sorry for the workers, who hear so much about 
deflation and yet see such very tardy evidences of it in 
the prices of food and commodities. It would have been 
infinitely better if the latter could have fallen appreciably 
first, and the wages question followed immediately after. 
But the situation is becoming a desparate one, and it is 
sincerely to be hoped the men will have sufficient wisdom 
to see that a reasonably redueed wage—though still well 
above the pre-war level—is very much more to be desired 
than no work. Yet men are slow to see it. I remember 
some years ago, during a bad trade slump, a well-known 
Sheftield firm was just working off its last order and had 
no other prospect but that of temporarily ciosing down, 
when an offer of very big business was made at a certain 
price. The management pared down profits and severely 
scrutinised each item of production cost, and still the 
figure offered had not been reached. The only way left 
was to make a slight reduction in the piecework rates, 
and this proposal was put to the men with the alternative 
of no work. Well, they promptly refused to listen to the 
reduction suggestion, the contract was lost, the works were 
closed down, and for three or four months the men had no 
wages at all, with the resultant suffering. 


Sweet Reasonableness Needed. 


Now, unless they are willing to meet employers 





to-day in a reasonable spirit, precisely the same thing, 
only on a very much larger scale, is going to happen. 
Take the crucible steel industry. No section of the trade 
probably has been so badly hit as that one, Employers 
are simply nonplussed. here seems no break in the 
cloud, unless costs of production can be got down. There 
certainly is a breeze—a very zephyr of a breeze—-of hope 
at the moment in the increase of inquiries coming forward, 
but production costes must be reduced somehow if the 
sails of the industry are going to belly out to that breeze. 
This, however, is what happens, Last Monday the crucible 
workers of the Iron and Steel Trades’ Confederation met 
here to consider the position. Their organiser made it 
clear that no attempt had been made by the associated 
employers to effect any alteration in the existing con 
ditions of employment. It had, however, he said, come 
to the Federation's notice that certain firms were attempt- 
ing to introduce “ changes.”’ In the end it was unanim- 
ously resolved: ‘“‘ That this meeting, having heard and 
considered the statements made by the workmen's officials, 
is unanimously of opinion that the nature of the crucible 
trade precludes any alteration of the existing wages and 
conditions of employment, and calls on the crucible 
workers to remain loyal and true and resist any altera- 
tions that may be attempted.” The United States is not 
a trades union country in the same sense that Britain is, 
and it may partly be for that reason that a more con- 
ciliatory attitude is being taken there by the men on this 
question of wages, with the result that trade is beginning 
to recover. There is in this country generally, I believe 
—certainly I know it is so in this part of it—a distinct 
revival in inquiries. In some sections of the steel trade 
they are coming forward very freely ; but they will not 
materialise into business unless something further can be 
done to make the prices asked more attractive to the 
buyer, and in that matter it seems plain labour will have 
to bear its share of the burden, just as it claimed ita share 
of the profits during the war years of artificial prosperity. 
And, mind you, it claimed a much larger share then than 
has ever yet. been revealed fully. It was only recently # 
Sheffield steel firm was showing me some of the high wages 
received in those days—in the days when the fate of the 
Allies’ cause appeared to be in the balance, and every man, 
whether in the fighting line or making ammunition and 
guns, was deemed to be a patriot and to be working as 
such. In this particular instance, the Admiralty urged 
the firm to take up the production of a certain implement 
which was saving many a ship from destruction by mines. 
It was difficult to arrive at a piece work rate of pay until 
the men had worked on the contract for a week, and at 
the end of that time they declared it to be impossible to 
turn out more than two each per week. It seemed a 
low production rate, but the work was urgent, and the 
firm agreed to pay a rate which would make it a profitable 
job for the men-——based, of course, on the output indicated. 
In the first week after the settlement of the piece rate, 
however, the output per man per week went up to five, 
and the following week to seven. In those days they 
dipped deeply into the profits; they are now asked to 
bear a very small proportion of the losses. 


Rolling Stock Construction. 


Hitherto, rolling stock construction has been 
regarded as one of the bright spots in the trade situation 
here, but I seem to remember that in the first or second 
week of the year Tor ENGINERR, in one of its leaders, 
raised a question as to how far the expenditure on large 
new rolling stock works in various parts of the country 
would prove to be justified. I have just been making a 
few inquiries into the rolling stock building position, and 
what I find is that whilst most firms have large contracts 
in hand, there is an extraordinary searcity of new business. 
Inquiries come forward and for a time they look like 
maturing, but when the decisive moment arrives the 
inquirers have either accepted lower quotations offered 
by foreign competitors or have deferred building until 
prices have fallen. Germany is a very keen rival just now, 
the advantage -of exchange rates enabling her easily to 
underquote British firms, though I have recently come 
across @ curious instance in which she had accepted bigger 
business from some of her neighbouring countries than 
she could hope to execute in the time stipulated, with the 
result that through agents over here she was actually 
offering to sub-let large portions of the original contract. 
Whether or not the business will be accepted, I do not 
know, though I should imagine financial guarantees will 
have a lot to do with it. The profit margin on much of 
the rolling stock business accepted by British firms must 
be pretty narrow, from whrt one can gather, and it is 
of interest to note that Czecho-Slovakia is becoming quite 
a formidable competitor. Makers of tires, axles, springs 
and buffers are not overburdened with orders, while in 
cne or two cases a few more would be very welcome. The 
home railways seem afraid to launch out on the building 
programmes which are much in arrears until the outlook 
for them clears a little more, though they have some very 
fair contracts being filled at private works, as well as the 
orders being executed in the railways’ own shops. Cravens, 
of Sheffield, I should say, cannot fill their present orders 
for wagons—a large number of them being very high- 
sided 20-tonners, required for the coal trade--this side 
of next New Year's Day, and the firm has enough passenger 
coach building on hand to last to the end of September o. 
October without another crder being booked. The com- 
pan is just now turning out a score or so of smart-looking 
composite carriages for the Ebbw Vale line, and a com- 
mencement is being made with the “sleepers” anid 
restaurant cars for Siam. I should think it is possible 
we may be hearing something more definite soon regard- 
ing the huge rolling stock repairing contract provisiona'ly 
fixed up with Roumania. 


Hadfield’s Deputy Chairman. 


Tt is now nearly forty years ago that Mr. A. G. M 
Jack entered the service of Hadfields Limited, as works 
manager, and the outstanding landmarks of his progress 
are the holding successively of the positions of general 
manager, director, managing director and deputy chair- 
man. From the last-named office Mr. Jack, at the age of 
seventy years, is now retiring in order to enjoy a truly 
well-earned rest, for his working life began at the age of 
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twelve years. The very high esteem in which he is held 
was plainly manifested at a gathering in his honour at 
the East Hecla Works, at which his fellow-directors and 
the principal officials of the company were present. Sir 
Robert Hadfield, in his tribute, said Mr. Jack had been 
a tower of strength to the firm, both commercially and 
technically, and they now had the satisfaction of knowing 
that the company would still have the benefit of his 
advice and help. From the staff Mr. Jack received a 
solid silver tea service and tray, inscribed ; and from the 
managers’ and foremen’s fraternity, an oak timepiece 
and three silver cake stands. 


The Navigation Management. 

Another change in the business life of Sheffield 
s the retirement of Mr. George Welsh from the general 
managership cf the Sheffield and South Yorkshire Naviga- 
tion Company. Mr. Welsh came here from Birmingham 
about a quarter of a century ago to take charge of the 
canal, and during his régime the new junction cut with the 
Aire and Calder Canal was formed. He is succeeded by 
Major L. Napier, M. Inst.C.E. Major Napier was an 
engineering pupil at the Great Central Railway works at 
Gorton, and became assistant traffic manager in the Man- 
chester district for the company, leaving that position to 
serve with the Royal Engineers in France and Russia, 
He hopes to be instrumental in the rehabilitation of the 
canal as an important means of transport between Sheffield 
and the North Sea. 


Another Aerodrome Purchased. 


Since T mentioned that the Mansfield Engineering 
Company had bought the aerodrome near Hucknall, 
Notts, for the purpose of transforming it into a wagon- 
building works, the aerodrome at Sherburn, near Selby, 
has been sold for a similar purpose to Thomas Burnett 
and Co., Limited, wagon builders, of Hexthorpe, Don- 
easter. In this case, the buildings, exclusive of the site, 
are stated to have cost the Government £258,000. There 
is yet another aerodrome available in the same district, 
viz., at Barlow. This is still in the hands of the Air 
Ministry, though the land adjacent, it is understood, is 
owned by Armstrongs, who propose to continue the manu- 
facture of aeroplanes. 


Prices Continue to Fall. 


The iron and steel markets keep moving down- 
ward, but without any violent falls. Siemens acid billets 
have dropped 30s. to £23 10s. and Bessemer 20s. to £23, 
whilst the market for basie billets is purely nominal, 
many sales reported to be taking place below the recog- 
nised quotation. To some extent, that remark lies 
also to various makes of pig iron, large quantities of which, 
as well as of soft basic billets, are coming over from France, 
Luxemburg, Belgium and Germany at prices our makers 
cannot contemplate. The basis price of bright drawn steel 
has fallen from £35 to £33, which is net, there being now 
no percentages added. Spring steel is 5 per cent. cheaper. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Trade Depression. 


THe North of England is now feeling the effects 
of the trade depression’ much more keenly, and with 
works finishing off contracts placed many months ago, 
and without new orders coming in, unemployment is 
becoming very rife. Foreign competition has come to 
a high pitch, but the “strangle hold” has not been 
definitely put on British trade. The present position 
undoubtedly very serious, but if drastic measures are 
adopted, and there is hearty co-operation not only 
hetween those engaged in the iron and stéel trade, but in 
kindred trades—-more particularly the coal industry— 
then the foreigner will be fairly and squarely met, and 
unemployment will be greatly diminished. ‘There are 
miners’ leaders to-day who admit that the strike in the 
early autumn of last year was a great blunder. The iron 
and steel workers, the ironstone miners and others are 
suffering to-day in consequence of the miners’ tactics. 
The situation needs boldness. It is asserted that fuel 
must be cheapened in the industrial world by at least 
ifs. per ton, otherwise Britain will be swamped in the 
industrial struggle. It is for the best brains in the 
Government and in industry to try to decide how that 
shall brought about. The problem is admittedly a 
thorny one, but circumstances demand that it should 
be tackled with earnestness. The price of pig iron has 
been dropped at various periods since the beginning 
of the year, but still business does not come forward. 
Blast-furnaces are damped down or blown out, and 
workers thrown idle. Americans, Belgians, and 
Germans are apparently producing much more cheaply 
and are able to deliver goods on British soil much dow 
home prices. Still, home makers cannot be said to have 
unduly reduced the prices of pig iron and hematite. Each 
stage has been carefully considered, and in view of the 
keener foreign competition—in which the varying rates 
of exchange are not to the advantage of the British maker 
and trader—it would not be surprising if prices ‘were 
still further reduced. 


be 


are 


Cleveland Iron Trade. 


No substantial change in the position of the 
Cleveland pig iron trade can be reported this week, and 
there has certainly been no improvement in the demand. 
The consumption of pig iron has undergone a considerable 
contraction owing to the general trade depression, and as 
usual on a falling market, consumers are working from 
hand to mouth, operating as far as possible on accumulated 
stocks, and only coming on to the market for supplies. to 
cover immediate requirements. There is, moreover, still 
plenty of cheap French and Belgian iron being. offered 
at £7 to £8 per ton, and foundry owners naturally seek 
to buy in the cheapest market. Of course the home 
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trade is not absolutely idle, but only small parcels are 

ing hands, and the position is such that ironmasters 
wil] be compelled to go on with their plans for reducing 
output. At many of the works the. position will shortly 


Losses in Scrap. 


It is said that many have been rather badly hit 
reduction in scrap metal. Large quantities were 


by the 
hased about twelve to nine months ago, a large 





be that no iron is manufactured except for ec ption 
at the works. Further price cuts, it is declared, cannot be 
made until the cost of production falls. No change has 
been made in current quotations, 


Hematite Pig Iron. 


The East Coast hematite pig iron trade seems 
to be in slightly better cireumstances. There hasbeen 
@ little business in mixed numbers at 220s, per ton, but a 
belief that a further reduction is possible tends to restrict 
trade. Still a few transactions have been put through, 
and there is a little inquiry from abroad. 


Iron-making Materials. 


The ironmasters’ needs as regards foreign; ore 
are generally more than covered by contract commit- 
ments, and in many eases it would be a convenience to 
suspend deliveries. Thus there is little hope of an early 
revival in the ore trade, and business is at its lowest ebb. 
The latest Bilbao fixture to the Tees is at 9s. per ton, 
and 40s. per ton c.i.f. is now the top figure for best Rubio 
ore of 50 per cent. quality. The coke trade is quiet, 
buyers insisting that further substantial reductions must 
be made in the price of fuel if British industry is to have 
a chance of competing. It has become a question of 
colliery owners accepting lower. \prices)or..none at; all, 
for buyers cannot continue to pay current prices. In the 


meantime ironmasters are working from hand to mouth. 
The price of good mediwn furnace qualities is 54s. 6d. at 
the ovens, and 57s. per ton for qualities low in phosphorus. 


Manufactured Iron and Steel. 


The manufactured iron and steel makers report 
that business is extremely quiet. It is believed that a 
substantial volume of work is being held back in the hope 
of lower prices, but, unfortunately, makers declare that 
further reductions are impossible until costs of pro- 
duction, and particularly the price of fuel, is reduced, 
Some works are very short of work, and it is feared that 
they will have to be partially closed in some cases unless 
there is a revival in business. Quotations are maintained 
all round. 


The Coal Trade. 


There are no outstanding developments in the 
Northern coal trade this week. The position in all that 
relates to the export trade is critieal and distinetly dis- 
quieting, the worst feature being that the outlook so far 
as it can possibly be envisaged gives no substantial ground 
for any optimism with regard to the early future. There 
is no improvement in the overseas trade, the actual turn- 
over is of extraordinarily modest dimensions, while there 
is not much business in course of competition. There is 
no alternative except to wait until some of the larger 
stocks of American coal on the Continent are exhausted, 
and even then prices are not regarded as being low enough 
to ensure effective and successful competition. Producers 
are for the most part hanging on to the nominal quota- 
tions, which they contend are the lowest possible at which 
they can pay their way, while they are of the opicion 
that as things are even lower prices would fail to mduce 
more trade. The home market trade is by no means 
voluminous, with the result that there is keen com: 
petition among the collieries for any ~business offered, 
as that gives the only of keeping some of the pits 
going. Some of the collieries have enormous stocks, 
and are compelled to close down for days together. The 
steam coal trade in at ge is ; , attenuated, 
and the Northumberland pits are in a very bad way, 
while owing to the curtailed home trade in gas qualities 
the Durham position is little better. The bunker trade 
is v poor in consequence of the laying-up of vessels, 
and the usual brands and many of the lesser known 
sorts are pressed on the market with only very moderate 
success. The coke market is quiet for all classes of 
foundries, but in the case of gas coke there is a slight 
improvement, and prices are up a trifle. 








SCOTLAND. 


(From vur own Correspondent ) 


Labour and Wages. 


Ir is reported that Seottish coalmasters have 
been informed by the seeretary of the Scottish Coalowners’ 
Association that from the beginning of this week the 
wages of colliery under-managers and oversmen are 
subject to reduction. It seems that under-managers 
and oversmen claimed to be incorporated in the datum 
line scale, and a few weeks ago received an advanee of 
lls. per week in wages. It has come as a revelation to 
many that the datum line arrangement ean operate in an 
opposite direction. It is stated, on the best authority, 
that from Monday last (February 14th) wages of under- 
managers and oversmen will be reduced I5s. and lis 
per week respectively.. Consequent on the lock-out of 
painters all branches of the building trade in Aberdeen 
are likely to be involved in an industrial struggle, and 
the movement may spread. ‘The dispute has arisen owing 
to the refusal of the masters’ organisations to fulfil the 
terms of the recent national awards, which gave the 
Aberdeen painters 2s. 4d. instead of 2s. 2d. per hour. 


While many collieries are working short time, 
a gleam of encouragement may be derived from the fact 
that extensions are being carried out in the Carluke 
district of Lanarkshire. Sinking operations are being 
undertaken with a view to reaching other than 
those worked at present, and satisfactory progress is 


reported, 








proportion of which came from America. To-day, 
however, serap can be bought locally at least £6 below 
last year's figure. 


Pig Iron. 


Seotch pig iron is moving very slowly. Smelters 
are going cautiously, but even then outputs can hardl, 
be disposed of from week to week. Stocks still incline 
to accumulate, and this may lead to a further damping 
down of furnaces, as makers cannot afford to increase 
stocks with prices tending downward. The home demand 
is very restricted, and shipment is practically dead. 


Iron and Steel. 


There is no sign of immediate improvement 
in Scotch steel and iron. Business at the steel works is 
stagnant, and though every effort is being made to main- 
tain prices until production becomes cheaper, there is 
no denying the downward tendency of quotations 
Recerft reductions have had little or no effect, and the 
process must continue until! local prices are on a competitive 
level. Steel plates are very quiet, and sectional material 
is absolutely stagnant, while black steel sheets and 
galvanised corrugated sheets are not much better off. 
There has been a moderate inquiry for steel rails of late, 
but here again Belgian makers have a big price advantage, 
and local makers can hardly quote with any degree of 
confidence. Bar-iron makers are booking very few new 
orders at the current price of £25 per ton home and export, 
and another cut in price is an urgent necessity. The 
engineering trade generally is quiet, and the outlook at 
the shipyards is none too bright. Generally speaking. 
only an influx of new business can stem the tide of unem- 
ployment which is sweeping over the country at present, 
and only a reduction in costs of production will pave the 
way to the much needed revival. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Coal Situation. 

Tur labour question is dominating attention in 
this district, and it is one about which it is not possible 
to write in a very hopeful strain, particularly so far as the 
coal trade is concerned. Reference has on @ previous 
oceasion been made to the fact that it was not advisable 
to place great hopes of conditions in the coalfield running 
on very smooth lines, as, despite the fact that the National 
Committee dealing with the reorganisation of the wages 
basis had agreed to the principle of a settlement on 
co-partnership lines, there is still a great deal to be done 
to establish smooth working—so much, in fact, that 
pessimism is induced. The utterances of miners’ leaders 
of late have not been encouraging. For instance, Mr. 
Vernon Hartshorn has said “the hopes of a settlement 
on any Is which have so far emerged are abso- 
lutely nil,” and Mr. James Winstone, the president of the 
South Wales Miners’ Federation, addressing miners at 
Pontnewydd on Monday, remarked that if what had 
leaked out was anything like the terms which the miners 
would be asked to accept then he anticipated that they 
were in for serious times. The report is current that in 
order to contribute towards a settlement, coalowners are 
willing to allow their one-third share of surplus profits to 
be slightly reduced. Even assuming this rumour to be 
correct, it cannot be taken for granted that the concession 
will go a very Jong way towards bringing about a settle- 
ment. The National Committee has only until March 31st 
to bring in a scheme concerning wages as provided in the 
settlement following the strike last autwmnn, and it seems 
searcely possible that in such a short time its object will 
be achieved. 


Points for the Mimers. 


The Miners’ Federation of Great Britain has issued 
a’ number of questions to the various districts for their 
discussion and answer. This questionnaire eame before 
the Council of the South Wales Miners’ Federation at its 
meeting on Saturday last, and there is to be a coalfield 
eonference on Saturday next. At that conference the 
South Wales delegates will doubtlessly give the views of 
their districts, andthe policy of the Federation for this 
district will be shaped, while their representatives on the 
Executive of the Miners’ Federation of Great Britain will 
be authorised’ to act in accordance with it. The ques- 
tionnaire now before the miners only provides for answers 
eoneerning principles, and the points submitted are such 
that it is quite possible that the answers from the various 
districts may differ very considerably. Even assuming 
that points of prineiple are established and agreed upon, 
there is the problem of details which remain to be arranged, 
and that will take a good deal of time to settle. 


Unemployment. 


As indicated last week, the prospect of unemploy- 
ment, more especially in the coalfield, increasing rather 
than diminishing has unfortunately proved correct. It 
could scarcely be otherwise with France and Scandinavia 
practically dead markets, and the demands from other 
quarters so very limited. Altogether, thousands of men 
in various districts received, at the end of last week, four- 
teen dys’ notice terminating contracts. Of course, it does 
not follow that they will operate in all cases, and though 
the action of the various companies which served them 
may be of a precautionary character, still it is to be feared 
that many of them will take effect, thus adding to the 
unémployment existing. The irregularity of work at the 
moment only tends to increase the already high costs of 
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yroduction, and even the minimum f.o.b. prices ruling 
are not remunerative and for most concerns mean a loss. 
Apart from about 8000 miners being idle in the Rhymney 


Valley, several thousand miners loyed .by the Ebbw 
Vale Company received a shockyben they were given 
fourteen days’ notiee last Friday. As already stated, the 
Ebbw Vale Iron and Steel Works have been practically 
closed all this year, so that with the colliery workers to 
the number of several thousands likely to be unemployed, 
the situation in that particular area is very dismal. In 
the Western Valley of Monmouthshire about 9000 miners 
engaged at pits owned by associated concerns of the Ebbw 
Vale Company are also under notice, and others similarly 
attected comprise about 2000 men at the Cambrian Com- 
bine pits, and about 2000 men at North’s Navigation 
Collieries, while the by-product plant belonging to the 
Welsh Navigation Colliery Company and the United 
National Collieries, Limited, employing about 400 men 
altogether, is closed down. The reports, in fact, from all 
quarters of the coalfield are very gloomy, and it is safe to 
say that where miners are working it is on short time, The 
position in the iron and steel trades.is indeed very cheer- 
less. The notices served on the workmen at the Dowlais 
works have expired, and a large number of them has 
thus been added to the unemployed, while in Monmouth- 
shire the situation in the steel sheet and tin-plate works is 
very serious. In addition to Lysaght’s works at Newport 
being idle, affecting 2000 men, it was expected that 2000 
men at Panteg, 500 at Blaenavon, 500 at Pontymister, 
ind 600 at the Rogerstone works of Guest, Keen and 


Nettlefold, Limited, would swell the list of unemployed. | 


Several tin-plate works in Monmouthshire have closed, and 
others, it is anticipated, will follow suit next week. The 
municipal authorities are endeavouring to push forward 
their sehemes for providing work, but it is not possible 
for them to find employment for anything like the number 
of men who are suffering. At a meeting of the Cardiff City 
Council on Monday, the statement was made that there 
were 15,000 out of work in the city, and that no less than 
7500 were signing the unemployment registers. 


Minimum Coal Prices. 


The minimum f.o.b. prices ‘of 59s. for best 
Admiralty large and 20s. for best steam smalls, with other 
grades in accordance with Schedule A of the Coal Con- 
troller’s direetions, are now in operation, and it will prob- 
ably be some days yet before this schedule is revised and 
issued, Incidentally, colliery companies have been asked 
to supply the Coalowners’ Association with a good deal of 
information as to costs of production for January, as the 
revised minimum prices will be based as far as possible 
on production costs. Those collieries which desire their 
coals to be re-classified have also been instructed to send 
in their applications and reasons for them. The arrange- 
ments come to by the Commercial Committee set forth that 
the minimum prices fixed from time to time shall apply 
to coal sold for manufacturing patent fuel for shipment, 
and to all coal sold for shipment at South Wales ports as 
cargoes foreign and as bunkers of vessels going to foreign 
destinations. The minimum prices may be varied at any 
time, and it is provided that the Association's chartered 
accountants shall be authorised to examine the books of 
any member in order to ascertain whether the minimum 
prices are being adhered to. In the event of a colliery 
selling below the minimum, it shall pay towards the 
capital fund of the Association, by way of damages, a sum 


per ton for all coal sold equal to the difference between the | 


actual sale price and the minimum price in operation. It 
is also provided that contravention of any provision shall 
entitle the Association to bring about the cessation of 
membership of the member offending. Of course, all 
colliery companies are not in the Association, but the 
latter has issued an appeal to the non-associaté eom- 
panies to co-operate with it in adhering to the mini- 
mum seale of prices. 


Wages in Tin-plate Trade. 


The Joint Industrial Council in the tin-plate 
trade has had under consideration the position of the 
maintenance men in the tin-plate works not included in 
the sliding scale agreement with regard to the 25 per cent. 
advanee which was grante!as a bonus when trade was 
booming, and which, the men contended, had been merged 
in the base rate of this particular class of men. The em- 
ployers at the outset submitted a proposal that in the case 
of all operatives who were not governed by the recently 
arranged sliding scale agreement the consolidation of the 
25 per cent. special bonus in the base rates should be dis 
continued, and that a committee should be appointed to 
decide upon new rates for such operatives as from January 
2nd last, This proposal was accepted as the best solution 
of the problem, and eight representatives from the men’s 
side and a similar number from the employer's were 
appointed as a committee to deal with the matter. 


Current Business. 


There has been no development in the coal trade 
during the past week. 
featureless except as regards the inquiry, which is on a 
very negligible scale. The demand is a long way short of 
what is required, and as collieries cannot get clearance 
of wagons, the pits have stopped working. Prices are, 
generally speaking, on the basis of the fixed minimum 
f.o.b. prices ruling for steam coals. Very keen competition 
exists among coal exporters for the orders that are to be 
picked up from abroad : in fact, so keen is it that the profit 
left in business is almost trifling. 
52s. 6d. to 57s. 6d., some brands possibly taking less, while 
coke keeps nominally about 72s. 6d. to 77s. 6d. Pit-wood 
has shown a sharp rise, and is now 508. to 55s. The price 
has nearly doubled in the past fortnight or sd. There is 
so little outward coal business to France that pit-wood 
has not been brought back on anything like the former 
scale. The result is that there is a demand for supplies, 
and importers have to bid up for any tonnage available to 
carry supplies from France to this district. 





Patent fuel rules about | 


Latest News from the Provinces. 





LANCASHIRE. 
“*The Mechanicals*’ in Manchester. 


Tue formation of a local branch of the Institution 
of Mechanical Engineers was unanimously agreed upon at 
a well-attended meeting of members, associate members, 
graduates and associates held at the Engineers’ Club, 
Manchester, on Tuesday last. Mr. Daniel, Adamson, 
Member of Council, presided, and explained the principal 
objects in view in forming the branch. He stated that the 
promoters of the scheme had no desire to injure existing 
local societies, but thought that the tendency would be 
rather to strengthen such organisations, as one society 
could help the other. After the adoption of the rules 
for the regulation of the affairs of the branch had been 
proposed and carried, a committee was formed, with Mr. 
Charles Day as chairman and Mr. Dempster Smith as 
secretary. The name of the other members of the com- 
mittee are :—Professor Stoney, and Messrs, J: Butter- 
worth, F. Reed, C. W. Hunt, A. Saxon, D. Adamson and 
H. Richardson. In view of the fact that there are more 
than 500 engineers connected with the Institution of 
Mechanical Engineers within a radius of twenty miles of 
Manchester, the prospects before this branch should be 
|good. At any rate, the branch has been started under 
circumstances that are distinctly favourable 


SCOTLAND. 
| Coal. 

There has been a little more inquiry fer fuel 
during the past week, but business does not show much 
progress. The possibility of higher prices consequent on 
the coming of de-control is causing sellers to stmt their 
offerings, and practically only in the case of small stuff 
ean considerable lots be negotiated. Stocks of drosses are 
accumulating, and pit heads are becoming blocked with 
loaded wagons, so that collieries would probably be quite 
glad to make a moderate clearance. There is, however, no 
rush at present to dispose of round coal. House coal is 
fairly active, but railways and gasworks are not taking 
large deliveries meantime. Export is still very slow, 
especially in foreign directions. te shipments 
amounted to 119,630 tons against 105,544 in the preceding 
week and 298,943 tons in the same week of 1913. Employ- 
ment at the collieries is slackening off, and idleness amongst 
miners is becoming more prevalent in all districts. 


WALES AND ADJOINING COUNTIES. 
Coal Contract. 


It is understood that Locket’s Merthyr Collieries, 
Limited, have secured the order from the Swedish’ Naval 
Administration for 11,000 tong of Admiralty large for 
shipment, by the end of April, at the price of 56s. per ton 
f.o,b. 





Swansea Metal Exchange. 


| Business on this market has been lifeless, and 
| the tone is easy. Secareely more than 30 per cent. of the 
| tin plate mills are now working. The demand all round 
| keeps very quiet, and prices are about 30s. to 34s. for 
IC 20 by 14. The rumour is current that steel bars are 
likely to be further reduced, the official minimum now 
being £14 10s. The inquiry for supplies is negligible. 








IRON AND STEEL INSTITUTE. 


AvTuMN MEETING. 


Tue Tron and Steel Institute has received a4 cordial 
| invitation from Mr. Francois de Wendel and his co- 
directors of the Comité des Forges de France to hol@ the 
autumn meeting of the Institute in France during the 
month of September, and September 18th-19th has been 
| provisionally fixed as the date for the general meeting 
to take place at Paris. 

The Bessemer Gold Medal has been awarded this year 
to Mr. Charles Fremont; of Paris, whose important work 
in connection with the development of the impact test 
on notched bars is well known. 
| Mr. Alfred Hutchinson, B.A., B.Se., managing director 
|}of the Skinningrove Lron Company, Limited, has been 
| elected a member of the Council of the Institute to 
fill the vacaney arising through the death of Sir Charles 
Allen, 











The conditions have indeed been | 


CALENDARS AND DIARIES. 


Eapie Brotners Axp Co., Limited, Victoria Works, Paisley. 

| —Wall calendar, with monthly tear-off sheets. 
| Tae Hacxeriper Caste Company, Limited, Hackbridge, 
| Surrey.—Small desk calendar for the month of February. 
| Mruwer Hvurp’s Patents Company, Limited, 4, Paradise- 
| square, Sheffield.—Wall calendar with daily tear-off sheets. 
E. T. Wurre anp Co., Albemarle Mansions, 1, Albemarle- 
| street, W. 1.—Blotting pad with a calendar on the top with 
| spaces for memoranda each day. 
Henry Berry anp Co., Limited, Croydon Works, Leeds. 

—Large wall calendar with monthly tear-off sheets. On each 
| Sheet the previous month and the next month are shown. 
| Hawt anp Picxtes, Limited, Manchester and Sheffield.—A 
very effective wall calendar, in the form of a circle. The outer 
rim is stamped with the firm’s name and addresses, whilst 
inside the frame is a picture showing steel being loaded on to a 
train. The calendar is a daily one, the figures being printed in 
red on celluloid. Also an office desk calendar, on which month 
| day and dates are shown, is manipulated by revolving discs. 
Tt is in a metal frame, and a pad for notes is included, 
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PERSONAL AND BUSINESS ANNOUNCEMENTS, 





Tut Generar Parés Cutrive Association, Limited, asks us 
to state that it has removed from 6, Bond-court, Walbrook, 
E.C., to Atlantic House, Holborn Viaduct, E.C.1. Telephone 
number, Holborn 4815. 


Tae Brirish Cast Irnow Researcn Association has now 
moved from its —— offices at 174, Corporation-street, 
Birmingham, to permanesit Offices at Central House, New-street, 
Birmingham, to which all communications should now be 
addressed. 


Mr. H. E. Ryves asks us to state that he is resigning his 
position as assistant manager in the firm of John Fowler and 
Co. (Leeds), Lirnited, and that he will shortly commence husiness 
in Sydney, Australia, as a consulting engineer and agent for 
agricultural machinery and general engineering supplies. 


WE are asked to state that Mr. J. T. Baring has entered into 
rtnership with Messrs. Williams and Pell, of 5, Chancery-lane, 
eaten. Wc. 2, and that the business wil! from now be carried 
on under the style of Williams, Pell and Baring at the same 
address 
WIr# a view to obtaining increased efficiency in engineering 
facture, the establish t of an Institution or Association 
of Production Engineers is contemplated. A meeting has been 
for Saturday, February 26th, at 6.30 p.m., at. the 
Canhon-street Hotel, London, E.C. The convener of the 
meeting is Mr. H. E. Honer, of 273, New Cross-road, 8.E. 14, 
from whom further particulars can be obtained. 





As some confusion appears to exist with regard to the rela- 
tionship of Tylors (Water and Sanitary), Limited, with J. Tylor 
and Sons, Limited, of New Southgate, the directors of the first - 
named firm ask us to state that there is no connection of any kind 
between the two companies. Tylors (Water and Sanitary), 
Limited, some two years ago, purchased the sanitary and water- 
works fittings and meter business of J. Tylor and Sons, Limited, 
and how ‘carry it on at Belle Isle, York-road, London, N. 7, 
and also at 232, Tottenham Court-road, London, W.1. It is 
requested that all communications for Tylors (Water and 
Santtary), Limited, should be sent to Belle Isle, York-road. 








* 

Crosstzy Bros.’ Starr Drxwer.—The annual dinner of the 
works staff of Crossley Bros., Limited, was held on the 12th 
inst. in the Exeter Café, Deansgate, Manchester. i 
which was provided by the ment, was followed by a 
social evening and concert. The chair was occupied by Mr. A. R. 
Hensman, the factory superintendent, who was supported by 
Captain Galbraith, works manager, and Mr. Thornburn, assistant 
works manager. The evening, which was a great success, was 
much enjoyed. 

Cowrnacts.—Edward Bennis and Co., Limited, have during 
the past two months received orders for thirty-three chain 
grate stokers; fourteen pairs of sprinkler stokers ; seventeen 
coal-clevating plants; three compressed air furnaces; three 
ash-elevating plants ; four © coal-elevating plants ; and 
one rotary truck tippler, &e.—We are informed that the Well- 
man Smith Owen ginseng Co tion, Limited, of London 
and Darlaston, have been awarded the contract for the electric 
level luffing wharf eranes comprising the equipment of No. 6 
Jetty at Lyttelton Harbour, New Zealand. 


Hone Kong Untversrry.—The Acting British Commercial 
Secretary at Hong Kong has informed the Department of Over- 
seas Trade that he has been approached by the Uniwersity of 
Hong Kong for assistance in a new scheme for commercial train- 
ing which has recently been started there. The course of study 
for the degree of Bachelor of Commerce includes lectures on 
industry, trade, and transport. In connection with them the 
University has expressed the desire to receive from United 
Kingdom manufacturers for exhibition purposes lantern slides 
and, if possible, cinematograph films illustrative of the processes 
used in the following industries :—Food, drink and drug manu- 
facture, milling, brewing, &c., textiles, clothing, leather, tools 
and machines, and structural industries (1) smelting and manu- 
facturing of heavy iron and steel, (2) ships, bridges, and rail- 
ways,  jilustrated catalogues and large-sized photographs of 
works, &c., would also be welcomed. Those desiring to help in 
the matter should communicate direct with Professor W. J. 
Hinton, University of Hong Kong, Hong Kong. 


Ovp Cenrraians.—-The eighteenth annual dinner was held 
at the Hotel Cecil on Friday last and proved a great success. 
number of distinguished engineers and scientists were the guests 
of the Association. Sir A. Keogh, G.C.B., in proposing the 
Association, emphasised its importance, and agreed with its 
aspirations to have representation on the governing body of the 
Imperial College, but suggested that the Old Centralians must 
de their part and prove that they actually represented all old 
students of the College. Mr, H. C. Booth, F.C.G.1., the presi 
dent, gave some information concerning the activities of the 
Association, and its wish to help its alma mater, and @xpreased 
his desire to see the day when degrees were granted independently 
by the Imperial College, a desire with which Professor W. E. 
Dalby, F.R.S8., and other speakers showed marked sympathy. 
Mr. Pendred wittily replied on bebalf of the gueste, and gave 
some early history of the College, of which he claimed ‘to be 
one of the early students. He drew particular attention to the 
desirability of combining scientific and practical knowledge in 
the engineer. Not the least pleasant feature of the evening lay 
in the impromptu speeches of two of the original professors, who 
were present as guests, Professor H. E. Armstrong, F.R.8., and 
Professor W. C. Unwin, F.R.S. 


INSTITUTION OF ELecrricat ENGINEERS: INPORMAL MEET- 
1nc.—The informal meetings of the Institution of Electrical 
Engineers, held at Staple Inn Buildings on alternate Monday 
evenings, are attracting large numbers, and the discussion on 
“Some Notes on the Design of a Large Power Station,” opened 
by Mr. J. R. Cowie, Member of Council, on the 14th inst.. filled 
the hail. Mr. A. F. Harmer, in the chair, referred to the presence 
of several members of the E.P.E.A. Mr. Cowie took Dalmarock 
—Glasgow—station for his subject. and he illustrated it with 
plans and photographs lent by Mr. R. B. Mitchell, chief engineer 
of that station. In discussion, Dr. R. D. Gifford offered the idea 
of cooling by liquid air, and on the question of the drive of the 
station auxiliaries advocated @ direct-current house set. This 
drew from Mr. Cowie the naive admission that while direct 
current is better, they were preaching alternating-current drive 
to consumers in Glasgow, aol thaught it policy to stick to alter- 
nating current in their station. Mr. 8. Utting referred to the 
extension of furnace air heating methods, and Dr. Kapp thought 
it was making a virtue of necessity, as the hot air had to be 
evacuated. Mr. W. N. C. Clinch spoke of steel economisers, and 
Mr. E. F. Hetherington knew of a case where galvanising the 
tubes did not prevent pitting. Mr. A. F. Harmer elicited Mr. 
Cowie'’s preference for keeping all metering on the low tension 
side. Mr. W. J. Oswald, Mr. H. B. Jenkins, Mr. L. M. Jockel, 
Mr. W. Dargavel, Mr. A. E. Gott, Major K. Edgeumbe, Major 
R. Grierson, and Mr. A. B. Eason also spoke. The inevitable 


reminder that the generators should be at the pit head brought 
the reply that Dalmarnock in full blast will make small gulps 
of the output of any one colliery in Scotland ; and when it was 
pointed out that Dalmarnock weighed coal twice on acceptancg 
fore and after tipping—Mr. Cowie was ready with know- 
ledge—by hearsay— of.a wagon repair works that kept all its 
fires going on the coal scraped from wagons sent for repair, 























Manchester Market. 














Special ... ... 


52,6 to 70/- 
426 
426 


40/- 


a 

~ 

© 
oeecoeoco 


-» 915 


nis 0 


N. W. Coast— 
cca cat hae ee 
oe nin, Mier ote Hp os gs A 
N.E. Coast— 
TRS ks cs eh de es 
Pups GREET. asks. ote | concise We... ee 
PIG IRON. 
Home. 
£ «a4. 
SooTLaNnD—* 
Hematite ... “ae SO 
No. 1 Foundry .. .. 1115 0 
No38 ,, a ST 
N.E. Coast— 
Hematite Mixed Nos... 11 0 0 
Ba 8 sre sanigt des 
Cleveland— 
Meh! ae tad, aks! BOG 
Silicious Iron... .. ... 10 0 0 
No. 3 G.M.B, ae 915 0 
No.4 Foundry ... ... 914 0 
No. 4 Forge ic: ane 912 6 
Mottled ... 912 6 
White 910 0 
MIDLANDS— 
Staffs.— 
All-mine (Cold Blast)... 18 0 0 
Part Mine Forge .. 1115 0 
Pr Foundry No. 3 12 0 0 
Northampton? (All pi ives uncertsia)— 
Foundry Nos. 2 anu i 11 12 6 to 
» Nos 1110 0 
Forge 017 6 to ll 0 0 


Derbyshire (All prices irregular and wneertain)— 


No, 3 ee 10 5 Ot 1010 0 
Forge Uncertain. 
Lincolnshire ® (All p prices uncertain)— 
a eo 9 0 0 to 1010 0 
Foundry ... 1010 Oto ll 0 0 
Forge... Uncertain. 
N.W. Coast— 
N. Lanes, and Cum.— 
Hematite Mixed Nos... 11 0 0 


12210 0t 13 00 
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Current Prices for Metals and Fuels. 





» Silicon, 45 p.c. to 50 pre. oil 
” » Tope 

»» Vanadium 

» Molybdenum ... 
Nickel (per ton) 
Cobalt — skp i- ose 
Aluminium (per ton) odd ee 





N.B. Coast— Home. Export. 
2a 4, 2s. 4, 
Ship Plates .. ... ... 2210 0 - 
aes s SF _ 
Boiler Plates... ... ... 30 0 0 — 
nee ore eT * ~_ 
Heavy Rails .. .. .. 21 0 0 — 
Fish-platess .. .. .. 2% 0 0 — 
mene oa?! ISR Og 
Hard Billets... ... ... 18 0 0 = 
ese — 
N.W. Coast— 
Barrow— 
eavy Thee?) an. BO Oa. es - 
light , .. .. .— 2830 0t & 0 0 
Billets ane. 2 _ 
Ship Plates ... “210 0 = 
Roiler ” #0 (¢0 _— 
MANCHESTER ( Prices irregu/ar and rule Fety 
Bars (Round) se Se eae Bee 
» (others) 2. « 9 0 Oto 21 00 
Hoops (Best)... .. .. 250 .. .. - 
~ ted a 48 6 Ge 
Pate SSA Lae ee Ga ee “Oo 
»  (Tanes. Boiler)... 27 0 Oto 30 0 0 
SHEFFIELD ( Prices irregular and uacertain)— 
Siemens Acid Billets .. 2310 0 .. _ 
Bessemer Billets ... ... 23 0 0 a 
Hard Basic ... ... ... 180 0 - 
we ot wend oe ee aa 
SS ace, sak: ions, ct a = 
MIDLANDS— 
Mild Rolled Bars... ... 21 0 0 — 
Soft Billets and Bars... 1510 0 
ee in on ae Oe o - 
Tube Strip r 2910 0 _- 
Angles and Jose 21 0 0 _ 
Tees See Fo — 
Wire Rods on 1615 0 — 
NON-FERROUS METALS. 
Swaysza— 
Tin-plates, 1.C., — we 30/- to 34/- 
Block Tin (cash) ... .. 170 5 0 
- (hvereienthe) . 173 10 0 
Copper (cash)... ... . 7112 6 
» (three months) 7112 6 
Spanish Lead (cash) ... . 2150 
9 (three months) 22.0 0 
Spelter(cash) ... ... 2417 6 
»» (three months) 2312 6 
MANCHESTER— 
Copper, Best Selected Ingots ... 7600 
»» Electrolytic ... ... 78 00 
» Strong Sheets ... 124 0 0 
», Loco Tubes 015 
Brass Loco Tubes 01 @ 
» Condenser ... 01 6 
Lead, English ... ... 2310 0 
» Foreign... 220 0 
(Metal prices practically unchanged). 
‘ 
FERRO ALLOYS. 
(AU prices now nominal), 
Tungsten Metal Powder ... ... ... 3/1 per Ib 
Ferro Tungsten kk ke nee wee 2/5 per Ib, 
Per Yon. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c. carbon... £38 - 
o 6 p.c. to 8 p.c. 8 £37 15/- 
Pn 8 pe. to 10 p.c. a £37 15/- 
- Specially Refined . 
Max. 2 p.c. carbon .. £89 to £90 32/- 
~—: * wy «M105 39/- 
» 0°75 p.c. carbon ... ... £120 47/- 
» carbon free ... .. 3/- per Ib, 
Metallic Chromium « 7/6 per Ib. 
Ferro Manganese (per ton) £32 home, £47 export. 


---£20, scale 8/6 per unit. 


---£28 to £29, scale 12/- per 
anit. 


.. 32/6 per Tb. 


per lb, 








FUELS. 
SCOTLAND, 


LaNAaRKSETRE— 

(f.0.b, Glasgow)—Steam 
Ell ... 
Splint 
Trebles ... 
Doub.es ... 
Singles ... 


(f.0.b, Ports}—Steam ... 


Splint ... 
FiresHIRE— 
(f.o.b. Methil or Burnt- 
5. d Navigation ... 
Unscreened _,, 
Loraians— 
(f.0.b, Leith) — Best Steam 
Secondary Steam ... 
Screened Bunker ... 
Unscreened ... 


ENGLAND. 





‘N.W. Coast— 
Household 
Coke 
NorTHUMBERLAND— Home. 
Best Steams ... ... 36/2 
Second Steams ... 33/- 
Smalis ... .. 308 
Unsereened ... ... 328 
Household ... ... 36/- 
DuraamM— 
Best Gas... 36/- to 37, 
Second ... ... . 35/- to 36/- 
Foundry Coke 70/3 
Surrrretp—* 
S. Yorks, Best Steam Hards 
Derbyshire Hards 
Cobbles . 
Nats <éo 
Washed Smalls 
Best Hard Slacks ... 
Seconds 4 
Soft Nutty ,, 
Pea ” 
Small ” 
House, Branch 
™ Best Silkstone... 


Blast Furnace Coke ... ... ... 5),- 


*SOUTH WALES, 


Western Valley ‘ 

Best Eastern Valley lenge 

Ordinary ”” ” 

Best Steam Smalls 

Ordinary ” 

Wasbed Nuts - 

No. 3 Rhondda lange 
Smalis ... 
Large ... 

Through 
Smalls ... 


No, 2 “ 
Coke (export) 
Patent Fuel 
Pitwood (ex ship) 


Swansza— 


Anthracite Coals : 
Best Large 
Seconds eas 
Red Vein 
Big Vein... . obit 
Machine-made Cobbles a 
Nuts an. 
Breaker Duff 
Rabbly Culm 

Steam Coals : 








works, 3 At furnaces. 
' Except where otherwise indicated coals are per ton at 


Home. Expert. 
Zs. d. 2a 4 
ScoTLaND— 
Crown Bars ... ... «.. 25 0 0 2% 00 
aa — 
Angles ... 1. «. «= 08900 - 
Tees ead > ddr teh ane ee OP -- 
N.E. Coast— 
Crown Bars ... ... .. 2% 0 0 2810 0 
ee al as AS eee 210 «0 
, ee ae ee 3210 0 
Tees ee vets” ens abs (Pe Se 33 10 0 
Laxcs.— 
Coat PANG sic ceed oe BE GBPS -- 
TEOGE: «cee “bas “ees ka! BOOS 200 
S. Yorzs.— 
Crown Bars ... ... ... 2610 0 - 
me eb et os ee Ee -- 
Hoops 26 5 0 -- 
MIDLANDs— 
Marked Bars (Staffs.).. 2910 0 .. ... -- 
Crown Bars ... ... ... 2510 0 to 2610 0 
Nutand Bolt Bars ... 2510 0 to 2610 0 
Black Sheets (dbis.) .. 25 0 0 -- 
Galv, Sheets 24 W.G. 
(f.0.b. L’pool, orequal) 26 0 0 
GasTube Strip ... ... 2910 0 = 
STEEL, 
Home. * Export. ¢ 
Z£.e 4 Zs 4, 
Scortanp—* 
Boiler Plates ... 200 bate 
Ship Plates *in, and np 2210 0 
ee inn ee pee oe _ 
Steel Sheets ,',in. tojin. 23 0 0 _ 
Sheets (Gal. Cor, 24 B.G.) 2 00 
* Delivered *Net makers’ 
* Export Prices—F.0.B Glaegow. 
* For inland sales, * Per ten f.0,b, 


* Glasgow, Lanarkshire and Ayrshire. 
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Export. 


45/-. 
45/- 
45/- to 52,6 
45/- 
43/- 
42/. 


45 /- 
50/- 


42/6 to 10 
52/6 


44). 
40/- to 42,6 


45/- 
56,8 to 60/- 
66 /- 
Neutrals. 
47,6 to 50;- 
40/- to 45/- 
2.6 
33/- to 40/- 
50)- 


50/- 
35/- to 40/- 
50/- 
60/- to 70,- 


33/2 to 33/8 
32/8 to 33/2 
31/8 to 32/2 
31/8 to 32/2 
31/2 to 3272 
28/8 to 30/2 
28/5 to 28/11 
27/11 to 28/5 
27/8 to 28/2 
26/2 to 26,8 
23/2 to 24/2 
37/2 to 37/8 
33/8 to 34,2 
(65/- export) 


59/- to 60/- 
56/9 to 57,6 
56/- to 57/- 

54/6 to 55/6 
56/- to 57 /- 

55/- to 56/- 

55/- to 56/- 
54/- to 55/- 
20/- to 22,6 
17/6 to 19/6 
56/- to 57/- 
56/9 to 57,6 
24/6 to 25/- 
53/- to 55/- 
34/- to 37/6 
15/6 to 17/6 
70/- to 75/- 

52/6 to 57,6 
50/- to 52/6 


75/- to 77,6 
70/- to 75/- 
67 /6 to 70/- 
67 /6 to 70/- 
80/- to 85/- 
80/- to 85/- 
65/- to 70/- 
60/- to 65/- 
10/- to 12/- 
12/6 to 15/- 


50/- to 55/- 
45/- to 5v 
15/- to 20, 
35/- to 42,6 


* Home Prices—All delivered Glasgow Station. 


for inland and f.0,b, for export, and coke is per ton en rail at ovens and f,o,b, for export. 
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CURRENT PRICES. 
We desire to call the attention of our readere to the fact 


provides us with a set of stamped and 
for that purpose, unbacked copies of that page. To avoid 
unn y folding, we suggest that lopes not LL 
than foolscap size should be used. 














French Engineering Notes. 
(From our Correspondent in Paris.) 
A Trade Convention. 


IF trade were not hedged around with restrictions 
on the pretence that home industries must be protected. 
and that the financial situation can only be stabilised 
by teaching the public to buy as little as possible abroad, 
there is no doubt that the commercial, and therefore the 
financial, position would be greatly improved. There 
can be no hope of active commercial exchanges so long as 
importers of goods are left in a state of uncertainty as 
to what may happen before the merchandise arrives in 
this country. The regulations concerning import duties 
are often interpreted in a way detrimental to the interests 
of foreign firms, and the increasing tariffs, coupled with 
the exchange rate. are strangling the import trade to the 
extent that, if allowed to continue, there seems to be a 
probability of British and American manufactured goods 
being practically shut out altogether. This matter has 
been receiving the serious consideration of the British 
Chamber of Commerce, which, at its last meeting, passed 
a resolution urging upon the Governments of the two 
countries to arrange some sort of trade convention 
whereby the present worrying restrictions and burdens 
might be removed and something done to stabilise 
a situation that is largely responsible for the fluctuations 
in the exchange rate. At the present moment the 
Spanish Government is endeavouring to force the hands 
of the French Government, in order to obtain political 
advantages, by imposing almost prohibitive import 
duties on certain goods. Although such a policy as that 
is to be deprecated, and will probably defeat its own ends, 
the situation is, nevertheless, becoming so involved that 
France will be compelled to enter into commercial arrange- 
ments with different countries, and the sooner that is done 
in the case of France and Great Britain the better it will 
be for both. A frank and clear understanding is more 
than ever necessary at a time when these commercial 
restrictions tend to create a feeling of irritation and 
distrust. A case in point was the failure of France and 
Belgium to settle the terms of a trade convention while 
France insisted upon maintaining the super-tax upon 
goods passing through Antwerp to and from Alsace- 
Lorraine. In face of the feeling that has been aroused 
in Belgium over this matter, it is understood that the 
French Government has now given way. 


The Merchant Fleet. 


If the condition of the merchant fleet were to 
be judged from the criticisms levelled at it in and out of 
Parliament it would appear to be in a very bad way indeed. 
This self-depreciation is all the more extraordinary 
because, after Great Britain had consented to France 
retaining in its ports the German ships that would other- 
wise have gone to Britain, it was officially stated that there 
were more vessels in this country than could be properly 
manned. During the debate on the estimates the Under 
Secretary of State for Maritime Transpost announced that 
while in 1913 the merchant tonnage was 2,555,000 tons, 
it had reached a month ago to more than 3,100,000 tons, 
and that on the completion of the 580,200 tons of shipping 
ordered in Great Britain, 373,135 tons in France, and 
10,000 tons in other countries, the total tonnage would 
amount to more than 4,000,000 tons, so that France 
would occupy the third rank amongst sea-carrying 
countries instead of fifth as before the war. During the 
debate the Government was also criticised for having 
cancelled a number of contracts for shipbuilding, es- 
pecially those for reinforced concrete boats, and it was 
explained that that step was rendered necessary by the 
claims of shipbuilders to an increase of 80 per cent. upon 
the contract prices. It appears that the Government 
was all the more willing to cancel these contracts on 
account of the shortcomings of the concrete barges, 
which cost too much for maintenance. In the case of 
« 1000-ton barge costing 800,000 francs it was stated 
that the annual expenditure was 475,570 francs, without 
counting the haulage expenses. It had been proposed 
to transform the big concrete barges into cargo boats, 
but the Minister affirmed that the experience had proved 
still more disastrous from an economic point of view, for 
the destructive effect of the sea water upon the concrete 
hull reduced the life of the vessel to five years 


Machine Tools. 


The machine tool industry has been developing 
considerably in consequence of the advantages offered to 
French firms by the extremely high prices of British and 
American machines as the result of the exchange rate 
and the high import duties, and on account of the falling 
eff in the home demand through the trade slump many 
makers are seeking an outlet for their machines abroad. 
Notwithstanding the development of the home industry, 
there was until recently a steady increase ip the imports 
of machine tools, but that augmentation was due entirely 
to the consignments from Germany, where manufacturers 
are able to benefit from the exchange rate to the extent 
of underselling the French by 30 per cent. This is making 
the situation very serious for home firms, which can see 
no hope of protection except by putting up the import 
duties proportionately on German machine tools. 
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British Patent Specifications, 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sales Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given is the date of application: the second date, 
at the end of the abridgment, ia the date of the acceptance of the 


complete Specification 


STEAM GENERATORS. 


156,316. October 2nd, 1919.—IMPROVEMENTS IN AND RELATING 
To SuUPERHEATER Ex_ements, Henry Alexander Stennings, 
of 28, Victoria-street, 8.W. 

Tue object of the present invention is to provide an improved 
arrangement of the legs of superheater elements whereby both 
the element and the smoke tube in which it is inserted will be 
easier to clean than with known arrangements, The superheater 
element comprises four legs or turns, A, B, C, D, the legs A 
and D being connected by bent ends E and F to the saturated 
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and superheated headers. The legs A, B, C and D are con 
nected at the furnace end by torpedo bends G and H respectively, 
whilst the legs B and C are connected at the header end by a 
torpedo bend J. The legs of the superheater are arranged at 
the four corners of a rhomboid whereby the whole surface of 
the legs is exposed. Supporting members K are made to con 
form with the flue, and are fixed in any suitable way to the 
outer legs A and D.— January 3rd, 1921. 


STEAM TURBINES. 


115,231. April 15th, 1918.—Imerovep Muans ror FasTENING 
THe Biapes or Steam And Gas TuRBINES, Ocsterreichische 
Dampf-Turbinen-Gesellschaft, of No. 3, Hohenstaugasfense, 
Vienna, Austria 

The root of the blade B, which is inserted in the groove of the 
drum, and the packing pieces C, are shaped in the manner shown, 
and the back profile of the packing pieces is completely con 


N°115,231 











gruent with that of the blades. The packing pieces may be in 
one piece, or they may be divided at the apex of the bend, as 
shown in the right-band drawing. They are provided on both 
sides with a shoulder or rabbet D, which holds them in the 
groove.—January 13th, 1921. 


INTERNAL COMBUSTION ENGINES. 


156,287. August 2nd, 1991.—Anw Improvep Piston ror 
INTERNAL ComBusTION Enotnes, Henry Charles Dixon, of 
Glengarth, Quinton, near Birmingham. 

The piston has a central tubular boss for the gudgeon pin B, 


N°156,287 














and in a plane at right angles to the axis of that boss is a web Cc, 
which is made me: with the piston ends D, E. The piston 
heads have skirte F, G 


extending towards each other, and are 





integral with the web C. In the skirts aye openings H and I. 
Piston ring grooves are ’ at J and K, and perforations 
are made in the web C. A second web M is provided in a 
sowed at right angles to the first mentioned web, this web M 

ing in two parts, extending from the remote portions of the 
gudgeon pin boss A to the inner surfaces of the heads D, E. The 
connecting-rod has a split bearing and a split bush for embracing 
the crank pin.—January 3rd, 1921. 


156,300. September 17th, 1919.—-ImprovemMENTs I oR 
RELATING TO THERMALLY OreRaTEeD Devices, Vickers 
Limited, of Vickers House, Broadway, Westminster, John 
Henry Soar Dickinson, of 26, Newbould-lane, Sheffield, and 
Cecil Leslie Sumpter, of Tithebarn Cottage, Baslow, Derby. 

A manganese bronze strip A is maintained under tension 
between the fuse terminals B. B by steel springs C, and a small 
mass of solder D makes intimate contact with the bronze strips 
at the desired point of fracture. When the manganese bronze 
and solder become heated under the action of an electric current 
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to a pre-determined extent, the manganese bronze is suddenly 
ruptured and the two parts fly apart as indicated by the dotted 
lines. Fuses of this type are suitable for currents of all strengths, 
and are particularly suitable for breaking very heavy currents 
in circumstances in which the fused metal found in the ordinary 
type of fuse is objectionable and dangerous.— December 17th 
1920. 


TELEGRAPHS AND TELEPHONES. 


156,354. October 20th, 1919.—ImrrovEMENTS IN AND RELATING 
to TeLtersone Transmitrers, Charles Henry Prichard, of 
30, Rushill-road, Battersea, and Joseph Mangles, of the 
London Telephone Company, Donnington House, Norfolk- 
street, Strand, W.C. 2. 

The object of this invention is to provide a transmitter which 
is self-adjusting and can be sealed in a metal casing and used on 
either a local or central battery system. A is a carbon or metal 
dise to the centre of which is rigidly fixed a carbon electrode B. 
This dise is secured to the back of the case C by means of a 
threaded stem D and the nut E and the insulators F which 
are interposed between the disc A, its threaded stem D, 
and the nut E. The electrode G is secured to the raised 
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projection H of the diaphragm I. Between the elec- 
trodes B and G is a space J, which is filled with carbon granules, 
which are confined by the wood collar K which is fitted to the 
outr edge of the disc A, presses against the rye og I and over- 
laps the front electrode G. The diaphragm I is ri ly fixed to the 
case by the edge of the case C being turned back, or a metal 
ring L fitted and soldered, the whole forming 2 sealed capsule. — 
January 13th, 1921. 


PUMPING AND BLOWING MACHINERY. 


156,290. August 13th, 1919.—Improvements i Pumps, 
Edward Charles Robert Marks, of 57, and 58, Lincoln's Inn- 
fields, London. 

The invention relates to steam-driven pumps, wherein the 
liquid being pumped is utilised for the purpose of condensing 
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the exhaust steam from the engine. The pump has pulsation 
chambers A and the usual air chambers above them, and a casing 
B forming the common suction chamber below them. Suction 
funnels are shown at C and a suction pipe D. The space above 
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the lower ends of the suction funnels form air spaces, and separate 
wir chambers are formed for the two sections by means of 
partition E. Within the i hamber are cond él t 

F. When the pump is in operation the water flowing into the 
pipe D and through the suction chamber into the intake funnels 
passes over the condenser pipes, and the water is thus utilised 
as a cooling medium for the condenser of the engine that drives 
the pump.—January 13th, 1921. 





MOTOR CARS AND ROAD TRAFFIC. 


156,341. October 13th, 1919.—An Improvep ComBINED 
Crank Suarr AND Dirrerentrar Gear, Stephen Evans 
Alley and Arthur Thomson, both of the Sentinel Waggon 
Works, Limited, Shrewsbury. 

The crank pins A and B at right angles to one another are 

carried on webs C and D from the shaft members E and F. 

These end shaft members are hollow, and within them are 

differential shafts G and H, extending out beyond the members 

FE and F, and carrying at their outer ends sprocket wheels L and 





M. ‘The adjacent ends of the crank pins A and B are joined by a 
web member N. O and P are balance weights. The differential 
shafts G and H extend inwards through the crank webs C and D 
and carry at their inner ends differential pinions 8, T, which 
mesh wer Fe cut in the inner ag of the crank pins 
with pinions V formed on the shaft W. These shafts extend 
towards one another and carry at their adjacent ends pinions 
X, Y of such diameter that they mesh with one another, the 
intermediate web N being formed with a gap Z to receive them.— 
January 13th, 1921. 


MISCELLANEOUS. 


156,372. November 7th, 1919.—AvutTomatic Extecrric Reev- 
LATOR, Yost Gehrig, of Breitenstrasse 35, Berne, Switzer- 
land. 

The regulator described in this specification acts upon a 
resistance which is periodically short-circuited. The resist- 
ance in series with the fi circuit. of the generator is 
shown at W, and it is alternately short-circuited and put into 
circuit again by the oscillating contact K and its counter contact 

H, which is connected to the armature of the electro-magnet 
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S through the spring R. By means of the condenser C spark 
formation is prevented. The contact K is set into oscillating 
motion through the crank pin G. The spring F acts against the 
magnetic pull and has a tendency to bring the counter contact 
H mto contact with the oscillating contact K. If the pressure 
at the terminals of the armature A is reduced, the distance 
separating the contacts is likewise reduced and the periods of 
their mutual contact increased.—January 13th, 1921. 


156,328. October 6th, 1919.—Manuracrure or SuLPxHuRic 
Acip, The South Metropolitan Gas Company, 769, Old Kent- 
road, S.E. 15, and Percy Parrish, of 67, Foyle-road, Black- 
heath, 8.E. 3. 

The tank A, which is composed of suitable acid-proof material, 
is subdivided by transverse partitions B, supported on columns 
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gases containing sulphur, dioxide are imtreduced at one end of 
the tank at E and escape at the other end at F, having passed 
through the surface of the acid in travelling from each com- 
partment to the next by way of the serrations.—January 6th, 
1921. 


147,546. July llth, 1919.—IMpRovEMENTS IN OR RELATING 
To Macnetic Separators, Fried. Krupp, Aktiengesell- 
schaft, Grusonwerk, of Magdeburg-Buckau, Germany. 

The raw material fed into the hopper A falls on to the tilted 
shaking table B and passes into the magnetic fields formed by 
knife edges C and D and the .oale pieees E and F. The most 
strongly magnetic ore is carried into the zone E and C and the 
weaker ore into the zone D and F. The mixture of raw material 
remaining on the table then into the magnetic field, 
formed by the knife edges C ond D, and the pole pieces G and H 
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in which the weakly magnetic material which still remains is 
separated into two kinds in the zones C and G and H and D. The 
magnetic particles attracted to the knife edges C and D are carried 
out of the magnetic field by the revolving member K and then 
collected separately, and the non- ie material on 
through the separator on the shaking table B and falls off at 
the end. The lower illustration shows the gutters which are 
formed in the table for taking away the magnetic materials of 
different qualities. The table can be tilted by means of the 
hand wheel L.—January 13th, 1921. 


156.411. January 2nd, 1920.—ImProvEMENTS IX OR RELATING 
to Enciosep Bots Etecrric Devices, The General 


electrodes owing to distortion under the very high tem ure 
developed within the bulb. The drawing shows a bulb device 
constructed in accordance with this invention. A is the loop 
of the filament cathode, and B, B are two of the longitudinally 
extending bars of the cage-like frame which carries the grid 
surrounding the cathode filament, the bars being united, at a 
suitable distance beyond the loop A, to a metal cup or ring C. 
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Upon this ring C is mounted a block D of steatite, which rests 
inst the outer surface of the ring and has a portion E of 
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C, into five compartments, each sealed by nitrous vitriol D. 
The bottom edge of each partition is serrated, and the level of 


reduced diameter passing through and fitting within the ring 
so as to maintain the steatite block concentrie with the axis 
of the grid. The loop A is engaged by a hook F on the inner 
end of an otherwise straight wire G, which passes outwards 
freely through an axial passage H in the steatite block D; the 
outer end of the wire having a head or knob J. Upon the wire 
G is threaded a metal washer K, adapted to touch the head J, 
and between the washer K and the outer end of the steatite 
block D is interposed in compression a light helical spring M 
which is coiled about the wire G.—January 13th, 1921. 





ENGINEERING Works In IraLy.—Profeasor Luigi Luiggi has 


Forthcoming Engagements, 





TO-DAY. 

Jumion Instirurion or Enoineers.—39, Victoria-street, 
S.W. 1. Social evening. 7 p.m. 

Roya Instrrution or Great Brrrarw,—Albemarle-street, 
Piccadilly, W.1. Discourse, “ Strategic Camouflage,” by Mr. 
Solomon J. Solomon. 9 p.m. 

InsTITUTION OF MECHANICAL Encrneers.—Storey'’s Gate, 
St. James’ Park, 8.W.1. Annual general meeting. “The 
Desirability of Standardisation in the Testing of Welds,” by 
Mr. F. M. Parmer. 6@p.m. 


INSTITUTION OF MUNICIPAL AND County ENGINEERs. 
Metropolitan District meeting to be held at Holborn. 11 a.m. 
Meet at Upper Montague-street, Russell-square, W.C., for 
demonstration of the Jaeger concrete-mixing machine. 11.45 
a.m.: Demonstrations of (1) the Karrier road-sweeping an« 
collecting machine, and (2) the “* Gray "’ flexible horseshoe pad. 
1 p.m.: Luncheon at Holborn Restaurant. Discussion. Pro 
ceed by motor vehicles to Battersea to inspect road construction 
machines, returning to Holborn Council offices for tea. 


West or Scorianp Iron anp Steet Instrrute.—-Room No. 
24, Royal Technical College, George-street, Glasgow. “Paper 
* Pro ies of Some Steels used in Marine Engineering,” by 
Dr. W. H. Hatfield. 7 p.m. 


MONDAY, FEBRUARY 2isr. 


Royat Society or Arts.—John-street, Adelphi, W.C. 2. 
Cantor Lecture Il.: “Applications of Catalysis to Industria! 
Chemistry,” by Dr. Eric € Rideal. 8 p.m. 

Braprorp Encinererine Sociery.—Hall, Bradford Technica! 
College. “ Lifts and Hoists for Mills and Warehouses,” by Mr. 
A. A. Williams. 7.30 p.m. 


TUESDAY, FEBRUARY 22np. 

InstrruTIoN oF Crvi~t Enoixerers.—The Efficiency Exhili 
tion, Olympia. Paper: “Port Improvements at Newcastk 
N.S.W.,” by Mr. Percy Allan. 5.30 p.m. 

InstrruTe or Marine Enoixerers.—The Minories, Tower: 
hill, E. 1. “‘ Hydraulic Propulsion as applied to Special Condi- 
tions,” by Major J. H. W. Gill. 7 p.m. 


WEDNESDAY, FEBRUARY 23xap. 
InstTITUTION oF Crvit Ewnorneers.—Great George-street, 
Westminster, 8S.W. 1. Students’ Meeting. Lecture : “ Machinery 
Applied to Mass Production,” by Mr. John H. Barker. 6 p.m. 


InpusTRiaL Leacuse anp Counci.—Caxton Hall, Broadway, 


S.W.1. “Health in Industry,” by E. Halford Ross. 
7.30 p.m. 
Royat Socrety or Arts.—John-street, Adelphi, W.C. 2. 


Present Position of 
all. 4.30 p.m. 


“Trueman Wood” Lecture: “Th 
Research in Agriculture,” by Sir Daniel H 
THURSDAY, FEBRUARY 24rs. 


Encinezrine Gourine Socrery.—At the Institution of 
Civil Engineers, Great George-street, Westminster, 1. 


Electric Company, of Osram-Robertson Lamp Works, Annual general meeting. 12 noon. 
Brook Green, Hammersmith. IttumINaTING ENGINeEERING Society.—-Royal Society of 
This invention relates to vacuum bulb electron discharge | Arts, John-strect, Adelphi, W.C.2. Discussion on “Use of 
apparatus, and has for its object to eliminate difficulties which Light as an Aid to Publicity,” including (a) Shop Window and 
are liable to arise in consequence of relative displacement of the | Spectacular Lighting, introdueed by Captain E. Stroud, and 


(6) Illuminated Signs, &c., by Mr. E. C. Leachman. 8 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS.—Institution of Civil 
Engineers, Great George-street, Westminster, 8.W.1. “ Mag- 
netic Susceptibility of Low Order.—Il.," by Professor FE. 
Wilson. 6 p.m. 


KeIicuHiey Association oF ENGINEERS.—-Devonshire Hall, 


Keighley. Twenty-first Anniversary Social. Tickets 3s 6d. 
6.45 p.m. 
FRIDAY, FEBRUARY 25ra. 
Junior Iystirution or Enorneers.—Caxton Hall, West- 


Lecture, *‘ Measurements of Precision in Engi- 


minster, S.W. 
i 8 p.m. 


neering,” by Mr. H. T. Davidge. 
Tue Roya. Sanitary Instirute —College of Technology, 
Manchester. Discussions on “The Use of Open Fires for 
Domestic Heating,” to be opened by Mrs. Margaret Fishenden, 
D.Se.; “‘ The Present Position of Smokeless Fires,’’ by Captain 
F. 8. Sinnatt; and on “ Air Pollution,” by Professor J. Rad- 
cliffe. 7 p.m. 

Roya Instirvtion or Great Brrraiw.—Albemarle-street, 
Piceadilly, W. 1. Discourse on * The American Civil War,” by 
Dr. John Buchan. 9% p.m. 


INSTITUTION OF MECHANICAI 
St. James's Park, S.W. 1. Informal meeting. 
Bearings: Some Recent Types and Criticisms,” 
duced by Mr. A. P. Bale. 7 p.m. 


ENGINEERS.—Storey's Gate, 
** Ball and Roller 
to be intro- 


SATURDAY, FEBRUARY 26rx. 
MANcuEsTeR AssOcIATION OF ENGINEERS.—Memorial Hall, 


Albert-square, Manchester. Paper: “Cleaning and Dressing 
Castings,” by Mr. F. W. Wilson. 7 p.m. 
WEDNESDAY, MARCH 2np. 
AvuTomMoBILE ENGiINEERS.—Institution of 


INSTITUTION OF 
hanical Engineers, Storey’s Gate, 8.W. 1. 
mobile Steels,” by Dr. W. H. Hatfield. 8 p.m. 
Liverroot Exerveerine Sevirety’—Royal Institution, Col- 
quitt-street. ‘‘Cowlyd Waterworks,” by Mr. C. F. Farrington. 

8 p.m. 

Tue Newcomen Sociery.— Marconi, House. Strand, W.C.2. 
Paper, “‘ Trevithick’s London Locomotive of 1808," by Mr. 
Loughnan St. L. Pendred. 5 p.m. 


Paper: “ Auto- 





MARCH 3np. 
EncineErs.—Hotel 


THURSDAY, 


or ELEgcTRICAL 
7 for 7.30 p.m. 


INSTITUTION Cecil. 


Annual dinner. 


FRIDAY, MARCH 4ru. 


Jouxton InsrrrutioN or Enorygers.—-Caxton Hall, West- 
minster, 8.W. 1. Leeturette: ‘* Manufacture of Gun-cotton, 
by Mr. W. Hall Simmons. 8 p.m. 

Jour Mererine or THE Society or CuemicaL INDUSTRY AND 


accepted the invitation of the University of London to deliver a 
course of six lectures on ‘‘ Recent Engineering Works in Italy ” 
during his forthcoming visit to England. Dr. Luiggi is the 
Professor of Hydraulic Engineering in the University of Rome 
and also President of the Italian Society of Engineers. The 
lectures, which have been arranged to be given at the Institution 
of Civil Engineers at 5.30 p.m. on March 7th, 9th, llth, 15th. 
16th, and 18th, will be open to the public without fee or ticket. 
They will be illustrated with lantern slides, which promise to be 





the acid is kept just above the recesses of the serrations. The 


of particular interest. The chair at the first lecture will be taken 
by the Italian Ambasador. 





or THe InstTiTuTION oF MeEcHANICAL ENGINEERS.—Storey’s 
Gate, St. James’s Park, 8.W.1. Paper on “‘ The De-gassing anc 
Purification of Boiler Feed Water,’’ by Monsieur Paul Kestner. 
6 p.m. 
TUESDAY, MARCH 8ru. 

Tue Roya Santrrary Instirvre.—90, Buckingham Palace- 
road, 8.W. 1. Discussions on “ The Sani Engineering Side 
of Town Planning,” to be opened by Mr. Edward Willis; and 
“Town Planning of Built-on Areas,” by Mr, George Pepler. 





> p-m. 
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| was oniginelly ne ee hee greatest — only valley, and indicates that a net head of 1006ft. is 
a' quarter of a1 7 ate ace area Was ut obtained at that point for o tion of the power plant. 
metas nc Projected Water Power acres, and the water level of the lake is 1169ft, above) | Fig. 3 shows i of shietaeen ** leets ” on condulal 
Developments in North Wales. | Senienas Riatena 11+. eercounded by mountainous | conveying the water from the lake to the penstock ; 
By JOHN B. C. KERSHAW. land; ranging from 1400ft. to 2600ft. in height.. The and Fig. 4 shows the 36in. pipe line, as it appears 
| depth of the original lake was at some points over in the neighbourhood of the generating station. 

‘Tnree distinct stages may be traced in the develop- | 250tt., and the' extent of the area which it drains is 
ment of the extensive natural water resources of the | 1100, acres. The average annual rainfall,, of. this | 


Figs. 8 and 9, page 196, show the generating 
machinery in course of erection in the power-house 

sparsely inhabited mountainous districts of Wales. | district is over (75in., or double that (of. the. coast 

The first related to their exploitation for the supply | towns of North Wales, and it is orlly exeeeded:-by that | 

of potable water to many of the coast towns of North | of the watershed which feeds Liyns Liydaw and | 

Wales, and to the great cities of the Midjands and | Glaslyn, and is. situated ‘on the west side of the) 

the North. The water supplies of Conway, Colwyn Snowden range of «mountains. 


water 
bolted on to the 
was constructed on 


the Pelton wheels in the foreground of Fig. 8 being, 
uncovered and without their buckets. These Peélton 
wheels are of the ordinary Ganz design for high-head 
powers, being of twin type, with steel buckets 
of # turned steel disc. 


Bay, Llandudno and of Liverpool, Birmingham and The original embankment 


River intake 14 Miles 





Penstock 1030' 0.0; 








i Se 


Open Leet * . 


With Storage Reservoirs at Liyn Eigiaw and Cowlyd. 1239' 0.0, 
controlled by Siuices & Penstock, feeding the Rivers to Intake as shown. 

There are two open Leets feeding from Rivers to Common Penstockh Chamber 
at 1080‘ above sea ievel, giving net working head of 1006' 






36 "Pipe Line 








Liun Ligdaw 
1424° 0.0. 
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Net Head Available 1100'- 1150 


Double Pipe Line 2x30" Dia. 








Twe Enciween” 


FIGS. 1 AND 2—DIAGRAMS OF HYDRAULIC 


Hirkenhead are now drawn chiefly from artificial | Llyn Cowlyd in 1892-93 by the Conway and Colwyn | p 


ARRANGEMENTS AT DOLGARROG AFD 


CWM DYLI 


lakes and reservoirs, constructed in the heart of the| Bay Joint Water Board, from the plans of Mr. T. B. 


Welsh mountains. 
te 1900, 

The second stage arrived when the 
technical science and the relaxation of grandmotherly 
legislation had rendered it possible to generate and 
transmit electric power long distances in this country 
hry aid of bare overhead gables. The erection of the 
hydro-electric power stdifons at Cwm Dyli, near 
Beddgelert, in 1904, and Dolgarrog, in the Conway 
valley, in 1907-09, with Bb atunanvin works at the 
latter place and the Work of high-tension trans. | 
inission lines to all the @late and granite quarries in | 
North Wales, situated Weiteof the Conway River, 
marked the industrial stage of water-power develop- 
ment in North Wales This period has lasted from 
1900 down to the presént date. 

The third stage, upon which we are now entering; 
las been the outcome of the great increase in the 
cost of coal and the passing of the Electricity Supply 
\ct of 1919. The increased e@ost of*coal has widened 
considerably the area ever which the transmission 
of clectric power betomes economically possible, | 
and the Electricity Supply Act of 1919 consolidates | 
the North Wales distgiet int@ one area, within which | 
the authorised undettakeretinder the Act will be | 
cmpowered to supply electric power to public and | 
jwivate consumers. ro competing schemes of elec: 
\ric power development were put before the Electri- 
city Commissioners when ne ee inquiry at 
Llandudno last Each “proposes the 
crection of new power stations and @ ble | 


progress of 


oxtension of the sétwork of hy .} 
mission lines — exists on the side | 
of the Gon 


che ears of thesetwo dchenes will be | 

and diseussed at end of this tice, 
it is necessary to the developments | 
e already been out in. connection | 
with the water 


pe gl resources of the mountainous 
district lying t6 the west of the Conway valley and 
north of the river Llugwy. 






THe Conway Vattey DEVELOPMENTS. 


When the Conway and Colwyn Bay Joint Water 
Supply-Board obtained its first-Provisional Order in 
1891, for the purpose of providing a supply of drink- 
ing water for thé towns of Conway and Colwyn Bay, 
it did not realise that within thirty years its scheme 
of development would have been so amplified and 
extended that the storage capacities of Lake’ Cowlyd 
would have been increased to over 3,000 million 
gallons, and that by means of hydro-turbines and 
dynamos the slate quarries of Penmi&enmawr and 
all the towns of the Conway valley and of the 
adjacent coast would be deriving their light and power 
trom the surplus waters of the Cowlyd Lake drainage 
area. 

The Cowlyd Lake-—or Llyn Cowlyd, as it is ealled 
locally—is a small natural lake situated on the west 





side of the Conway valley, in the heart of the, Car 
Its extreme length 


narvonshire range of mountains. 





That period lasted from 1880) Farrimgton, its water engineer. This embanknient 


was 176 yards in length, and is formed of earthwork 
with an inner core of concrete at the centre, and a 
puddle wall at each end, keyed into the concrete. 
The embankment was designed to impound 14ft. 
of water, or about 800 million gallons, and to deliver 
1} million gallons of compensation water per working 
day of twelve hours to the stream, which formed the 
natural outlet of the lake on the Conway side. 

The water from Llyn Cowlyd in time was supplied | poles 
to many of the smaller townships and villages lying | 
within reasonable distance of the main service 
| and that was the position when in the year 1907 the 


ey 


e 


They are provided with’ hydraulic governors to 
regulate the speed, which under normal conditions 
of running is 500 revolutions pér minute, and are 
direct coupled to the electrical which are 
of various types and design. A portion of the current 


| is required for the electrolytic redtietion of alumina, 
| and therefore must be direct-current at # low voltage. 


and the remainder is required for high-tension tran<- 
mission to Penmaenmawr and other quarries, and is 


| therefore required to be three-phase alternating 


current at a high potential. 

The generating plant now installed at Dolgarrog 
| consists of four 1000-kilowatt generator sets and one 
| 1200-Kilowatt set, equivalent to a total capacity of 

5200 kilowatts. No additions to this power-house 
are contemplated until the extension works on tho 
Cowlyd Lake, which are referred to below, are com- 
pleted, and the inereased water power created there!) 
is available for the additional 

at present 
annum; and it is ex- 
be doubled when the 


As regards the dransmission lines operated by the 
Alumini i in conjunction with the 
North Wales Power and Traction Y, the main 


which is at Cwm Dyli, near 
at present 110 miles of high- 
on lines in operation. 
the direction pada extent of this trans- 
over the westerp. area of 
and 10,000-volt lines being 






and 


future to raise to 33,000 
at Trevor, Nantlle, 
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10,000 volts for 
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FIG. 3—OPEN LEET CONVEYING WATER TO PENSTOCK ABOVE DOLGARROG 


Aluminium Corporation, Limited, acquired ‘certain 
freehold lands and water rights in the district and 
established works at Dolgatrog for the manufacture 
of aluminium by ‘the well-known process which 


depends upon thé électrolysis of purified alumina | 


(Al,O,) dissolved in a bath’ of moltén fluorides, 

The Corporation entered into an agremente with 
the Conway and Colwyn Bay Joint Water Board 
for the use of the surplus water of the Cowlyd Lake 
area, and by means of a 36in. pipe line running from 
the penstock down the stedp hillside ‘to Do 
sufficient power was obtained to develop 5200 kilo. 
watts of electric energy. Fig. 1 shows the’ ¢ontour 
of the ground between Llyn Cowlyd and the Cotiway 


Capel Curig, a different type of support is eniployed. 


|The greater part of the current is transmitted by 


bare copper conductors ‘varying in size from No. 6 
to No. 3/0 8.W.S.; but the Marconi wireless station 
near Carnarvon is supplied with current by. an 
aluminium transmission line of 7/.147 strands, with 
a steel core, that type of transmission line having 
proved very successful in the United States of 


America, especially for high voltages, say, above 
60,000 
The transmission line to Colwyn Bay, which it is 


hoped to have completed for use this summer, will 
be of solid copper, and will be operated at 22,000 
and 33,000 volts: The converter sub-stations at 



































































196 


eE=—————————es_s_e=See=ee=eeaaS=—————————————————llSEL—S————eeeeeeeeee 


Colwyn Bay will transform that pressure down to 
6600 and 440 volts in two successive steps. Colwyn 
Bay in the near future will thus be drawing its supply 
of water for domestie purposes and its electricity for 
heating, lighting: and power purposes from the same 
ultimate source, namely, the Cowlyd Lake. 

The successful results. which have followed from 
this co-operation of the loeal authorities with private 
enterprise in the development of the water resources 
of the Cowlyd Lake watershed area in North Wales 
will probably lead to.other developments of a similar 
kind ; for there isno doubt that considerable amounts 
of electric power could be generated by aid of the 
water from existing high-level lakes and reservoirs 
in the various parts of the United Kingdom which 
at present are being used only for. the supply of 
water for domestic and industrial purposes. 


Tas Cwm Dyur Power SraTion NEAR BEDDGELERT. 


The building’ and equipment of the Cwm’ Dyli 
generating station near Beddgelert, by the North 












































FIG. 4—DOLG@ARROG PIPE LINE 
Wales Power and 


out in the years 
deseribed at the 


the locality and 


article, sinee the 


(i 


of cheap pai! the whole of N. al 
which is des paca this article. =a 
The Cwm, Dyli power station draws its water 
from Llyn “fydau, @ natural lake situated 1400ft. 
above Datum, on the south-east side of 
Snowdon. Fig 2 shows the eontour of the land at 
this point, and indieates that a net working head 
of 1100ft. to 1150ft. can be obtained at the power- 
house. The rainfall within the watershed which 


e 


i 
BF 


drains into Llyn Lydau is among the 
British Isles, for it averages 190in. per 
in one year—1903—it attained a record of 
The pipe line which conveys the water 
down to the power-house is a double 
steel pipes, and is i iy 1} mile in 

The power-house is a substantial stone building, 
with a specially strong roof, to stand the weight of 
the snow which accumulates upon it in winter time. 
The equipment consists of four 1000-kilowatt and 
one 1500-kilowatt sets, each set consisting of a double 
tangential Pelton wheel, similar in design to those 
installed at Dolgarrog, coupled directly to a twelve- 
pole three-phase alternator, generating current at 
11,000 volts, with a periodicity of 40, The output 
of this station is now betweeri 6 and 8 million units 
per annum. The current is transmitted over an area 
of 60 square miles, and is utilised chiefly for running 
the machinery of the slate quarries and of the light 
railways which serve them in the northern and 
western parts of Carnarvonshire. 
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Tre Prorosep New ScuemMes. 
Two new schemes of electric power development 
have been prepared, and were, as we have said, sub- 
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mitted to the Electricity Commissioners during their 
visit to Llandudno last week to decide who is to be 
the “ authorised undertaker ’’ under the Act for the 
supply of electric power in North Wales. 

e first scheme has been prepared by the North 
Wales Power and Traction Company, in conjunction 
with the Aluminium Corporation, Limited, and is 
based upon the construction of four new water power 
stations at Dolgarrog, Cwm Dyli, Dolwyddelen and 
Maentwrog, near Portmadoc, and the extension of 
the present network of transmission lines of the 
North Wales Power and Traction ‘Company until 
they cover the whole of North Wales—as shown 
in Fig. 10. 

There are at present in operation in this district 
eighteen separate steam generating stations, with 
9000 kilowatts of plant installed. In the years 
1919-1920, 7,867,000 Board of Trade units were 
sold. The coal and coke consumed by these stations 
is estimated to be 29,000 tons, and the cost of the 
fuel £46,800; 8.3 Jb. of coal being used per unit of 
electricity generated. From the fuel economy point 
of view, therefore, the existing steam power stations 
in North Wales are inefficient and out of date, and 
the sooner their machinery is scrapped the better. 

Under the new scheme it is proposed to retain the 
followitig six stations :—Cwm Dylh, Dolgarrog, Yale, 
Chester, Aberystwyth (oil), and Llangollen, and to close 
down all the-stations using solid fuel. The following 
data relate to the larger existing hydro-electric 
power stations and to the proposed extensions :-— 


1.— Existing Generation Stations. 


Cwm Dyli. Dolgarrox. 
1. Capacity .. .. .. 5,500 K.W - 276,200 K.W. 
2. Plant already installed 4-1000 K.W. .. 4-1000 K.W. (D.C.) 
1—1500 K.W. .. 1-1200 K.W. (A.C.) 
3. Plant under construction -- .. 10,000 K.W. (A.C.) 
4. Output, units per annum 6,000,000 to .. 54,000,000 


8,000, 000 
II.—Proposed New Generating Stations. 





Plant Estimated 

caparity. Output im 
K.W, units per ann. 
l. Delgar (low head) — 7,000,000 
2. Cwm Dylhi (lower area) - 3,000,000 
3. Dol eS 1,500 7,000,000 
4. Maentwrog—First dev elopment -. 12,000 30,000,000 
5. ” 8 d development... 12,000 30,000,000 
25,500 77,000,000 


The above schemes when completed would give 
an output of 137 million units per annum, with a 
maximum demand of 35,000 kilowatts under a load 
factor of about 45 per cent 

With an available supply of power, from its first 
developments up to 35,000 kilowatts of maximum 
demand, and an output of 137 million Board of Trade 
units per annum, the power company would be in a 
position, it is believed, to meet the total requirements 
of the proposed North Wales and Chester electricity 
supply district, and would still have a considerable 
margin for future requirements. 

All the new main lines would be constructed for 
operating at an E.M.F. of 34,600 volts, with the ex- 







The second scheme which has been prepared and 
submitted by the Corporation of Chester, acting 
through its electrical engineer, embodies the erection 
of a 10,000-kilowatt steam generating station at the 
mouth of the river Dee ; the development of twelve 
low-fall water powers on the same river between 


lien and Erbistock; the development of a 

1000-kilowatt water power on the Clwyd; 
and the linking up of these new stations with the 
existing water-power stations, at Dolgarrog, and 
Cwm, Dyli. 

The steam-driven station at the mouth of the Dee 
would be equipped with two 5000-kilowatt_turbo- 
generators and modern boiler plant, and would be 
provided with mechanical coal and ash handling 

» while the twelve low-fall power stations on 
the Dee, with heads of only 9ft. to 37ft., would be 
equipped with turbines connected to direct-current 
generators and would produce in the aggregate 
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11,800 kilowatts of electrical energy. This portion 
of the Chester Corporation scheme was fully deseribed 
and illustrated in our issue of May 30th, 1919, and 
readers who wish for the details of it may obtain 
them from that source. 

These proposed new developments of power on 
the Clwyd and the Dee would yield 22,000 kilowatts, 
and would serve to provide the Chester and Crewe 
side of the proposed area of supply with all the 
power required, while the Dolgarrog and Cwm Dyli 
stations would carry the load at the western end of 
the district. 


Comparative Costs oF THE PRoposep New 
DEVELOPMENTS. 


As regards the probable cost of these develop- 
ments, the following estimates have been prepared 
and published by the North Wales Power and Traction 
Company and the Chester Corporation respectively : 

Scheme No 1. 
Hydraulic works at Dolgarrog, Cwm Dyli £ 
Meentwrog .. ..) «.) s) Sib ae 785,000 
95 miles of 66,000-volt transmission line, 
Maentwrog to Wrexham and Dolgarrog to 
Chester, at £4000 per mile Seine ts 
68 miles of 33,000-volt transmission line 
from Wrexham, vid Crewe and North- 
wich to Chester and back to Wrexham, 
at £2500 mile on. 06) “ew “Tee 
48 miles of 33,000-volt transmission line 
from Dolgarrog, vid Colwyn Bay, Rhyl 
and Flint to Chester at £2500 per mile 
30 miles of 33,000-volt transmission line 
from Bethesda, rid Bangor to Holyhead, 
at £2500 per mile op ice 0p os tim 
53 miles of 20,000-volt transmission line to 
supply the western area, at £1500 per mile 
Sub-station equipment, at £5 per Kk.W. 


380,000 


170,000 
120,000 


76,000 


80,000 
200,000 
Total for the requirements of the first five 

years .. ce eo -« . £1,810,000 
Further hydro-electric development required 
at Maentwrog and Cwm Dyli for the 


second five years 450,000 
Total estimated new expenditure to provide 
137,000,000 units per annum .. 2,260,000 


Add estimated value of present hydro- 
electric installations at Cwm Dyli and 
peg ss See tt te A 2,000,000 

£4,260,000 

Scheme No. ti. 
The estimated capital expenditure upon the new 
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generating stations required by this scheme and the 
power to be developed would be as follows :— 


Cost per 
K.W. £ K.W.., £. 
Clwyd 1,000 75,000 75 
Dee water 4. {4300 322,500 15 
Dee, steam .. 10,000 276,000 27h 


The Dee water power scheme, however, ultimately 
would be increased to 11,800-kilowatt capacity, at 
a total cost of £885,000. 

The generating costs per unit are estimated as 
follows :— 


Clwyd .. 852d. 
Deo, waters wi).. ie leslie bee -618d. to .63id. 
DOGEE os os ce ee) te be en CO 
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No figures, it =_ be 
Chester engimeer f 


are given by the 
cost of the transmission — 


on the Clwyd and Dee are to entail an outlay of 
£1,235,000, as compared with the estimated total 
of £785,000 for the extensions at Dolgarrog and 
Cwm Dyli and the new station at Maentwrog. 


CoMPARATIVE Cost oF WATER-POWER 
DEVELOPMENTS ABROAD. 


In view of the great importance of the subject, 
the following data of the capital outlay and power 
obtained in water-power development schemes in 
other countries may be given here, since, although 
they are pre-war figures, they i ie what wide’ 
variations there have been in the past 
power development in France, Italy and Germany, 
and how greatly the total outlay is influenced by the 
hydraulic engineering works required to develop 


THE 


the power ultimately obtained. 
Capital Outlay wpon —— Developments Abroad. 
Outlay per | 
Place. Sa. Capital horse- 
power. outlay. power. 
Vallorbes 3,000 . : rf re 
a ‘ PS 
Hte.-Savoie .. .. -. 8,500 . » ie” 4 5 7%) 
Canada, Massena on ae... 56 110 
Hte.-Savoie .. F : ae 70 @ 
Italy, average outlay « “ 0 0 
Rheinfelden .. . 16,000 | “a 1, 3° 
France... .«. ~- 1,000 .. 24 - 4&2 6 0 
Hte.-Savoie .. ‘ 300 .. My .. @ 8 OF 
Zurich .. -. 26,300 .. 760, . © 08 9 
Canada, Lac hine Rapids - 6,600 . —_ .. 3 OO 
Lyons . . 11,900 . 1 000,000 .4 | oO o | 


* These sailies do not inelude cost of the electrical 

The following details of the cost of three separate 
water-power development. sehemes in France ma 
also be given, since they indicate that the total 
outlay, as @ rule, is inversely proportional to the head 
ot water obtained, and that there is great etonomy | 
in creating and utilising natural high heads of water, 
when they are available. 


Details of Three Water-power Development Schemes in France. | 


1. 6000-11,000 horse- 
Savoy. F 


wer, mean 8500 


» in Caper | 
466ft. Capital 
£4 5a. 1M: par horde potted ot terbine thas 
1000 horsespower in ment Isére. Fall, 333{t. 
outlay, £28,000 = £7 per horse-power at turbine 
3. 300 horse-power in U) Savo Fall, pital 
£9000 = £30 per horse- p at ; ehins aes uty 
Of course, the” wap low horse-power— 
300—in case No. 3 of cost per horse- | 
power hardly comparable ae of Nos. 1 and 2. 
‘The mere fact, however, that the eapital expenditure 
in, say, No, 1 was only just over four times that which 
it was in No. 3, whereas the hotse-power obtained is, 
as an average, over twenty-@ight times as great, | 
affords a striking comparison. Whether or not the | 


tal 


Kilectricity Commissioners will take the view that it | 


is best to develop all the high-head water power 
which is available before directing attention to low | 
heads—in other words, whether they will declare in 
favour of scheme No. 1 or scheme No. 2—remains 
to be seen. 


The author’s thanks are due to the managing 


occe ees" 


isting Transmiss 
=e: Proposed Extensio 

i” Existing Generating, 
Proposed New Gene 


director and engineers of the Ah 
Limited, for i 


tion regardim y fut 
“views of the g 
| installed at Dolgarrog, and fot 
_ showing the . heads at € 
garrog respectively 


develop- observations 
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Institution of Mechanical Engineers 


Tue Institution of Mechanical Engineers met at 
Storey’s Gate on Friday last, to consider the seventy- 
fourth annual report of the Council and to discuss a 
paper, by Mr. F. W. Farmer, of the American 
Bureau of Welding, on the desirability of standardisa- 





« 


a large number of the members of 
| After the minutes of the pr 


meeting had been read by the “come hn pri 


| presented the annual report 


tion in the testing of welds. CaptaimpRiall Key, 
the president, took the chair, ot Ca “3 by 


of affairs was the ihevitable 
ween the decision to raise the 
realisation of increased revenue from 


Hi 


‘read, and made a few remarks "explanation ‘the: 
Institution's financial situation. i out 
| that although the accounts sho a debit balance 
of some £6000, £2000 of that ‘@mount really still 
remained with the Institution, ag it had only been 
transferred from one me } 

| adverse balance might thus be as 

| over £4000, which could be me on the 
| reserve fund. One of the principal oe ou, | 


z 


=5 
i 


| It should be borne in mind, however, that many of | ; 


‘the expenses had increased co Thus the 
cost of printing alone had advanced by about £5000 
—more than the whole deficit. 


4 that the imerease in the Bese mm the 
















aay Polytibhaie is being prepared. 


» Dyli and "Dal. | B.E.A.MLA. and £485 from the Government were 
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Sewn 


Certain preliminary 
observations have already been made, and some of 


— the experimental apparatus is being constructed. 


Steam WNozzles-Grants of £500 from the 


| received, and a contract was concluded for the 


| erection of experimental apparatus at the Dickinson 


| instituted, 
| “ Tool Steel and its Treatment,” 





street power station, Manchester. It is intended to 
start with an investigation of the discharge and 
efficiency of non-diverging nozzles, the most important 
form for modern turbines. 

Hardness Tests.—A report is shortly to be pub 
lished dealing with the work carried out by _Dr. 
Stanton on the speed effect in dry sliding abrasion 
tests, on scratch hardness testing, and on comparative 
ball and cone tests. A new and interesting scratch 
hardness testing machine has been designed at the 
National Physical Laboratory. 

Cutting Tools.—An extensive programme of researc! 
| work involving the appointment of six panels ha< 
"been drawn up. Two of the panels have already been 

one under Colonel Crompton dealing with 

and the other under 

Mr. Dempster Smith dealing with “Lathe Tools.” 

are being made for experimental work 

on a large scale to be begun at an early date under a 
research assistant. 

The work of the Piston Rings Committee is still in 
abeyance, while that of the Refrigeration Committee, 
suspended during the war, is being continued by the 
Food Investigation Board of the Department of 
Scientific and Industrial Research. Regarding the 


of time Oil Engines Nomenclature Committee, the report 
mand calls attention to the difficulties of reconciling -the 


claims of inventors with scientific facts and of making 
dati likely to prove acceptable to firms 





| manufacturing oil engines. It is hoped, however, 
| that the labours of the Committee will at least result 


in the eradication of certain unscientific terms now 
in common use. 


effect of putting matters right im the future, an The admission of women to membership of the 


three committees had been appointed to investi 
the possibility of reducing expenditure ant imlite pte Nr 
| the efficiency of the Institution. 


Tnatisution i is now possible as @ result of the passing 
the Sex ion (Removal) Act, 1919. So 
tar he however, the Council has received no applications 


The annual report of the Couneil showed that there | from women giving evidence of sufficient compliance 


was @ net increase in the membership roll during 1920 | with the by-laws. 
totalled 


of 644, and that the number of members now 

| 75038. ‘The magnitude of the work “behind the 
_seenes ” required in the conduct of the Institution’s 
| affairs may be judged from the faet that d 

| year 115 Council and committee meetings moar. Sy 
while 26,725 letters were received, exclusive of 


replies to eiteulars. The total r to the nearest 
pound was £23,092, and the ure £29,442. 
|The reserve funds now amount to a oe The 
balance sheet shows a credit f £63,793. 
Grants totalling £820 were made by the Couneil in 


aid of the five researches now being carried out 


under the direction of the — A of 
the work of the research commi follows :-— 
Alloys.—The eleventh report containing the 
| of the investigations carried out sinee. the was 


published in 1912 is to be presented during this year. 

Wire Ropes.—A report by Dr. Scoble on “‘ Wire 
Ropes for use over Pulleys" was published in .the 
November Journal. A programme of experimental 
work to be carried out by Dr. Scoble at Woolwich 


’ 





| Hele-Shaw, Mr. Baternan and Mr. 





Sixty-two candidates passed the Graduateship and 

sixty-one the Associate Membership examination~ 

during the year. It would appear, however. 
re eee all told were elected in the course 
of ve months, and 438 new associate members. 
Twelve informal meetings were held, the average 
attendance being about forty. The Council has 
acceded to itions for the formation of local 
branches of the Institution in Birmingham, Leed-< 
and Manchester. 

After this report had been formally taken as read, 
Mr. Thompson proposed that members and associate 
members should sit on a committee appointed to 
investigate the finances of the Institution, and his 
proposal was seconded by Mr. Pitt. A debate ensued, 
in which several members, including Mr. Petter, Dr. 
Mark Robinson 
joined, the general gist of which was that Mr. Thomp- 
son’s proposal was equivalent to a vote of no confi 
dence in the Council; but Mr. Thompson said that 
he did not intend it to be regarded in that light 
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Captain Sankey pointed out that there were already 
three committees at work on investigations whieh 
covered more ground than the proposed new com- 
mittee, while Dr. Hele-Shaw said that the existing 
committees included the new. members’ of Council, 
who had just been elected by the whole body of the 
members, and Mr. Mark Robinson remarked that the 
only charge that couid be laid against the Council 
was that it had been slow in raising the subscriptions. 
The ineident finally closed when the President 
announced that the committees would be given power 
to ¢o-opt members to assist them. The President 
then presented the-pfizes. A grant of £25 was made 
from the Sir Robert Hadfield Prize Fund to Dr. 
Bernard P. Haigh for his paper on “ Prism Hardness,” 
while a was given to Mr. H. Moore, from 
the same fund, for a paper on ‘* A-‘Small Ball Hardness 
‘Testing Machine.” The graduate’s prizes took the 
form of books, and were presentéd to Mr. T. F. Davey 
for his paper on “‘ The Manufacture of British Associa- 
tion Screw Thread Gauges,” and to Mr. F. M. Green 
for his paper on “ Modern Steam Turbines.’’, Three 
prizes, were given in connection with the Institution 
examinations, to Messrs. W. Abbott, W. H. Morris 
and A, ©. Page. 

The names of the officers for the coming year were 
then announced as follows :—President, Captain H. 
Rial! Sankey, C.B., C.B.E., R.E. ret. Vice-presidents, 
Sir Robert A, Hadfield, Bart., D.Sc., D. Met., F.R.S., 
and Dr. H. 8, Hele-Shaw, LL.D., D.Se., F.R.S. 
Members of Council: Messrs. H. I. Brackenbury, 
A. E. L. Chorlton, Lieut.-Colonel A. E. Davidson, 
Sir Gerard A, Muntz, Loughnan St. L. Pendred, 
W. Reavell and Dr. T. E. Stanton. Past-presidents 
to serve on the Council for the year: Dr. Edward 
Hopkinson, Mr. Michael Longridge, Dr. William H. 
Maw and Dr. W. Cawthorne Unwin. Past-vice- 
presidents to serve on the Council for the year: 
Messrs. W. H. Allen, J. Rossiter Hoyle and Mark H. 
Robinson. New Vice-presidents appointed for the 
year: Sir John Dewrance, Sir Gerard A. Muntz, 
Mr. W. H. Patchell and Sir Vincent L. Raven. 
Members of Council to take the places of those moving 
up out of the Council: Messrs. J. H. Livens, L. A. 
Legros, E. W. Petter and D. E. Roberts. Chairmen 
ot local branches: Birmingham, E. C. R. Marks ; 
Leeds, Lieut.-Colonel E. Kitson Clark ; Manchester, 
Charles Day. 

Captain Sankey made an appeal for the Benevolent 
Fund. He said that it was not supported as well as 
it should be, and it was a pity that there seemed to be 
an impression among the members that it was infra 
dig. to offer subscriptions of less than a guinea. If 
every member subscribed five shillings it would bring 
in an income of well over a thousand pounds. 

The President than invited Mr. W. H. Patchell to 
present Mr. Farmer's paper. 


Discussion ON THE TESTING OF WELDs. 


In presenting Mr. Farmer's paper on “‘ The Desira- 
bility of Standardisation in the Testing of, Welds,” 
Mr. Patchell remarked that he was specially interested 
in it, as he had discussed the subject with the author 
when he was in New York last year—Mr. Farmer is a 
member of the American Bureau of Welding. He 
then read some extracts from the paper, which we 
reprint on page 200 of this issue, and the President 
invited Brigadier-General Bagnall Wild to open the 
discussion. 

Brigadier-General Bagnall Wild said that he thought 
the author of the paper a brave man, as he was 
the first to write on the subject. He, himself, was 
chiefly concerned with the commercial testing of the 
thin plates used in aircraft work, where it had been 
found imperative that welded joints should be only 
put in such positions that they were not subjected 
to tension or shear. The most satisfactory way ot 
testing welds was to test actual parts rather than 
test pieces ; that is to say, to select specimens from 
a batch of finished articles and to test the whole 
specimen for the strength of the weld. In that way a 
much better idea of the proficiency of the welder could 
be obtained than was possible with test pieces. He 
had found that the percentage of nickel in the weld 
was & most important feature, as the presence of that 
element greatly reduced the goodness of the weld. 
The amount of nickel must, in fact, be practically 
zero to get a reliable weld. Another important factor 
in the strength of the joint was its normalisation, and 
it was necessary to stipulate whether the weld was 
to be normalised or not before testing, to make the 
results of the tests comparable. The author of the 
paper had suggested the use of machined specimens 
tor the testing of sheet material, but such a procedure 
in the case of the thin plates employed in aircraft 
would not be feasible, as there was not sufficient metal 
to machine. As regarded the various systems of 
testing, for commercial application, he considered 
the impact test preferable to the fatigue test, but 
the best of all was to saw the joint through, etch it 
with nitric or picric acid, and examine it under a 
magnifying glass. r 

Mr. R. 8. Johnson, of Lloyd’s Register of Shipping, 
then contributed a considerable amount of historical 
information on the subject of testing welds. He said 
that his experience was that test pieces almost 
always broke clear of the weld, and that bending 
tests were not satisfactory. In the evaluation of the 
properties of welds, for the purposes of comparison, 





he. considered that the author’s figures should, be 
reversed. That is. to say, tensile and fatigue tests 
should count as 2 and bending tests | rather than 1 for 
tensile strength and 2 for bending, as suggested by Mr. 
Farmer. 

Mr. E. R. Dolby recounted how he actually saw 
Charing Cross Station roof tall in, on the occasion 
when one of the tie rods broke. He had since then 
seen a section of the broken rod, which disclosed a 
cavity as large as an egg, yet in spite of the serious- 
ness of this fault, he could not conceive a test which 
would have disclosed the state of affairs without 
destroying the weld. 

Captain David Richardson said that the problem 
of testing welds had been considered as long ago as 
1895, and that in 1912. a prize of 1500 marks was 
offered in Germany for a process of examining welds 
without breaking them. There were twenty-six 
entries for the competition, but none of the sugges- 
tions were good enough to secure the prize. The five 
most promising proposals were for electrical processes, 
and the speaker thought that such a system offered the 
best prospects of success. In any case, he considered 
that the standardisation of weld testing was a minor 
affair and that the standardisation of, the welders 
themselves was of much greater importance. Captain 
Richardson took exception to the use of machined 
test pieces, and specially to those of round section, 
on account of the difficulty of making a good weld in 
a round bar. He also said that Mr. Farmer's arrange- 
ment of the specimen in the bending test was wrong. 
The piece should be put in the blocks, he said, with 
the apex of the V at the joint pointing downwards, 
That arrangement put that part of the weld, which 
it was most difficult to penetrate, in tension, and showed 
up poor workmanship much more readily than the 
author's arrangement. Captain Richardson also 
advocated the use of X-rays for the detection of bad 
welds. 

Dr. B. P. Haigh, of the Royal Naval College and 
the Anglo-Swedish Electric Welding Company, 
pointed out the futility of tensile tests, in exploring 
welds, by an instance in which a set of twenty pieces 
all broke outside the weld, with the natural result 
that there was no weld fracture to examine. The 
fatigue test was also of little value, as it revealed 
very little more than visual inspection. It a specimen 
had surface cracks which could be seen, it would soon 
collapse under reversal of stress, but if it had a clear 
surface it would stand up well. The speaker had, 
however, used a fatigue testing machine which pro- 
duced a uniform stress on the specimen and also 
measured that stress. It was much more informa- 
tive than the ordinary rotary machine. He considered 
that impact tests were invaluable and that torsion 
tests were very good for determining welders’ skill. 
He then threw on the screen some lantern slides 
showing sections, through welds, which were most 
interesting on account of the contrast between the 
appearance of the view at different magnifications. 
When magnified 100 times the difference between the 
parent metal and the weld could be seen, but not very 
distinctly. At 500 times the lenticular structure of 
the weld could be plainly seen, but that only. If, 
however, only a low power, say, about two magnifica- 
tions, were used, the whole formation of the joint was 
vididly exposed. The several layers of metal, with 
which the weld had been made, were quite distinct, 
and their effect on the adjacent metal could be easily 
traced. 

Dr. T. E. Stanton, one of the new members of the 
Institution’s Council, insisted on the value of impact 
tests, and suggested that the endurance test might 
be dispensed with. He recommended the presenta- 
tion of diplomas to proficient welders and the stamp- 
ing his work by each workman, as the best means of 
ensuring sound welds, 

Major J. Caldwell, of Industrials, Limited, said that 
in testing welds in connection with shipbuilding work 
it was far better to use a good long joint than a 
narrow test piece, and mentioned Lloyd’s rules as 
regards riveted joints in support of his contention. 
He considered that bending was the most ready way 
of investigating welds, but said that it was important 
to specify the radius of the eorners of the bending 
blocks. ‘The radius should, at least, be more than the 
thickness of the plate, and might be lin. for }in, 
plates. On the other hand, the bending test was not 
of much value for ordinary commercial testing pur- 
poses, as welds were not subjected to bending in 
practice. He suggested that it would be a good policy 
to take micro-photographs ot welds, at about 1000 
magnifications, and to exhibit them to the workmen 
concerned. He also mentioned, as showing that 
electric are welds will stand rough treatment, the case 
of some motor omnibus wheels, which were built up 
with ninety-three welded joints. 

After Mr. Mills had described how welds had been 
examined in his works for the past thirty-five years, 
by the simple process of re-heating them and viewing 
the surface for dark spots, the President called on 
Mr. Patchell to reply for the author. 

Mr. Patchell said that he was always puzzled, in 
view of the proved reliability of autogenous welds, 
by the Admiralty’s rule prohibiting the use of welded 
flanges on pipes, and suggested that a collection should 
be made of all kinds of welded joints, which should 
then be tested by the Institution or by the Iron and 
Steel Institute. 


In adjourning the meeting, the President an- 
nounced that the informal meeting for to-night, the 
25th, had been cancelled, as it clashed with a recep- 
tion at the Efficiency Exhibition. 





The Departmental Committee on 
Railway Agreements. 
(Concluded from page 187.) 
ARREARS OF MAINTENANCE 


Is October, 1914, the Railway Executive Committee 
represented to the Board of Trade that in consequence 
of locomotive and wagon shops having been placed at the 
eo of the War Office for the manufacture of streteher 
and general service wagons, renewals and repairs to 
railway plant, thé cost of which would under the agree- 
ment have been currently borne by the Government 
were being postponed; it might therefore be necessary 
sooner or later to include in the eo: jes’ Claims against 
the Government sums to cover the cost of the deferred 
work which would have to be overtaken. 

The following clause, in which the liability of the Govern- 
ment to make good arrears of maintenance work is ad- 
mitted in general terms, was included in the first Memo- 
randum of Instructions for the preparation of claims under 
the agreement—Blue-book—issued to the companies’ in 
March, 1915 :-— 

“* Arrears of Maintenance Work.—{¢) In the event of 
the companies being of opinion that arrears of normal 
maintenance work have arisen during the control period, 
his Majesty’s Government have undertaken to consider 
on their merits any representations submitted to them ; 
and, if , & statement should be p: at the 
end of the control period of any liabilities of this nature 
not included in the aceounts prepared currently. (No 
such statement will be required in cases where provision 
is made for maintenance by carrying definite sums to a 
special fund in anticipation of expenditure.)” — 

The payments made to the companies under this arrange- 
ment were final transactions, and no liability remained 
with the Government in respect of the ultimate cost of 
carrying out the deferred work. In such circumstances, 
the contingent risks being borne by the companies, it 
was reasonable that current payments should be made and 
that the companies should enjoy the interest realised from 
the investment of the funds accumulated. 

In 1917, however, when the question arose of fixing a 
new percentage addition to apply in respect of the year 
1916, the Railway Executive Committee suggested that 
instead of final payments being made at a rate based on 
the prices prevailing in the year in which the arrears 
arose, which might be greater or less than those 4t which 
the deferred work would eventually be executed, the 
payments should be treated as payments on account, and 
a final settlement made when the work came to be carried 
out. 

A t on this basis was ultimately reached in 
June, 1917, and payments on account have been made, 
at 115 per cent. of 1913 prices, in respect of all arrears 
accrued since the commencement of the period of 
,0ssessi0nNn. 

It would clearly have been open to the Government, in 
agreeing to this change of plan, to cease making payments 
to the companies currently in respect of arrears of main- 
tenance. The companies were thon relieved of all liability 
for the cost of making good deferred work, and there was 
no reason why they should realise the interest on the 
accumulated funds. The point was considered by the 
Treasury, from which the reply was received that “* after 
full consideration, my Lords feel it would be inequitable, 
if not indeed impolitic, to cease making payments on 
account of arrears.” 

This decision was probably a reasonable one in the light 
of the circumstances obtaining and contemplated at the 
time, particularly having regard to the fact that at that 
date the annual receipts under the head of “* 
interest,”” included below-the-line, did not exceed the 
amount enjoyed by the railway companies in the year 
1913. From that date, however, the aggregate annual 
receipts from general interest tended rapidly to increase, 
and we are of opinion that the advantage to the com- 
panies from the decision has in consequence more than 
offset the obligations it was designed to meet, and has 
been a substantial concession in addition to the guaranteed 
net receipts. 

In all the circumstances, we do not propose any retro- 
spective adjustment of the arrangement. We are of 
opinion, however, that any justification for current pay- 
ments on account of arrears of repairs has long ceased to 
exist, and that such payments should be discontinued. 

Furthermore, we are unable to find any sufficient reason 
for continuing payments to the companies in respect of 
the additional cost of making good arrears of mainten- 
ance, while they are in possession of large funds, approxi- 
mating to £40,000,000, already paid to them on account 
of the Government’s liability. 

We accordingly recommend that the companies should 
utilise the funds already paid to them on account of 
arrears of maintenance, in defraying the whole cost of 
overtaking deferred work, before receiving further pay- 
tients on account of the additional cost of arrears over- 
taken. 

The statement has repeatedly been made that it was an 
underlying principle of the original agreement that the 
railway companies’ undertakings should be handed back 
to them at the end of the period of possession in the same 
condition as they were in at the commencement. 

When it was decided that payments should be made 
to the companies, currently, on account of the Govern- 
ment’s liability to meet the cost of deferred maintenance 
subsequently made good, it was necessary to provide a 
means whereby to measure the quantity of work 
deferred. The arrears of maintenance formula—given in 
an appendix—was devised for this purpose, and current 
payments have been made on the basis of the “ arrears "’ 
shown by this measure. 

It seems to have been assumed that the Government is 





under liability to meet, after the period of possession, the 
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cost of executing the quantum’ of maintenance ‘work 
shown by the formula a¢ being in arrear at the end of the 
period, and the suggestion’ has been made on behalf of 
the railway companies that a year from the termination 
of control would be a convenient time at which to liquidate 
this Liability. 

The Government does not appear to have accepted 
this suggestion or to have admitted at any time that their 
lability extended) beyond qmeeting the ; of ge oe 
works requiring to be executed, when SS come to be 
executed. Thiksed, thé’ admiséion “Of further liability 
would conflict with the express principle of the original 
agreement that any economies during the period 
of possession would enure to the benefit of the Government. 

The arrears remaining on September 30th, 1920, are 
estimated at £36,600,000, on the basis of 1913) prices, 
Payments havé been made currently, on aceount of the 
ultimate cost of carrying out the deferred work, amount- 
ing approximately to £42,000,000. The outstanding 
liability, on the basis of these figures, is estimated at 
£68,000,000, if executed at current, prices,. It may be 
assumed, that no further arrears. will arise during the 
remainder of the control period, and.that the ascertained 
arrears at September 30th, 1920, represent the, limit of 
the Government's possible outstanding liability. 

it appears from, tables which have been, prepared that 
tlus outstanding liability represents an. avi annual 
deferment, during, the five years 1914-1919, of 21.2 per 
cent. of a normal year’s maintenance in .the case of 
Abstract A (Track), and 15.8.per cent. in the case of 
Abstract B (Rolling Steck), or 18.2 per cent. for the two 
abstracts taken together; while if similar ealculations 
be made on the basis of each company’s actual expendi- 
ture in 1913-—eliminating transfers to and from provision 
fuads-—and proportionate reductions be éffected in the 
ascertained arrears, it will be found that the average 
annual deferment over five years represented by the 
outstanding liability, thus adjusted, is Abstract A, 
19 per cent.; Abstract B, 12 per cent.; total, 15.per cent. 

If allowance be made for the artificial inflation of the 
ascertained arrears, indicated in Appendix B,. these per- 
centages will be still further reduced. 

It would tharefore appear that if the companies be 
regarded as a whole, the quantum of deferred work for 
which payment has not already been made is a relatively 
small proportion of the companies’ normal annual main- 
tenance, This proportion varies, as between individual 
companies, but in the case of the majority of companies 
it is below the average of the companies as a whole. 

it will be evident that in the circumstances under which 
the companies were working during the war a considerable 
amount of the normal maintenance work that was not 
undertaken was of a kind that, having been deferred, 
will never require to be carried out. 

Shortly after the outbreak of war, train services were 
cut down, and as time went on further curtailments took 
place, both in passenger services and in goods and mineral 
traffic. At the same time reductions were effected in the 
speeds of trains. The consequent saving in wear and tear 
of plant and equipment caused a reduction in normal 
maintenance expenditure, which, though it will never 
have to be made good, is an element of the ascertained 
arrears. 

There can be no doubt that, owing to shortage of labour 
and materials, refinements were cut down to a minimum, 
and only immediately essential works carried out. Much 
of the less important work that was deferred need not now 
be carried out. This reduction of ordinary maintenance 
chiefly affected the comfort of the railway employees and 
the public; in no sense can. it be held to have detri- 
mentally affected the property of the undertakings. The 
money that was not spent in the ordinary cycle of opera- 
tions, and does not now require to be spent, has been 
saved. This saving should accrue to the Government. 
Through the operation of the arrears of maintenance 
formula it is ineluded in the ascertained arrears. 

Under the stress of war conditions, the ordinary main- 
tenanee practice of the companies, with its undoubted 
tendeney to err on the side of safety, had to give way to 
the necessity of taking the utmost out of plant and equip- 
ment. A longer life was demanded from railway property ; 
cleaning of track, roadways and yards, cutting of grass 
slopes, maintaining fences and many other similar classes 
of work were no doubt cut down to a minimum. In so 
far as the result was discomfort to the public, it was 
patiently borne ; in so far as it involved a reduction in the 
standard of safety, the financial risks were the burden of 
the Government. 

Many branches and stations throughout the country 
were closed, and reduction in maintenance expenditure 
resulted, which to a considerable extent does not now 
require to be made good. 

All such reduction of normal maintenance, however, 
has operated to swell the ascertained arrears, and the 
companies have received payments, throughout the control 
period, at 115 per cent. of the 1913 cost of carrying it out. 
To the extent to which such arrears do not require to 
be carried out, the payments are in excess of the Govern. 
ment’s liability. 

We recognise that the amount of deferred work that 
will not require to be carried out is greater in the case of 
the maintenance of permanent way and auxiliary works 
than in that of rolling stock, and that there are circum- 
stances—such as the alleged reduced efficiency of labour 
and the cost of increased and uneconomic repairs resulting 
from the postponement of normal maintenance work— 
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We are of opinion, however, that in view of— 
(a) The relatively small proportion of normal 
maintenance work represented by the outstanding 
liability in respect of the arrears ascertained by the 
formule ; 

(6) The fact that the ascertained arrears appears 

to be to a considerable extent artificially inflated ; 

(c) The fact that much normal maintenance work 

was deferred during the war and will not now require 

to be carried out ; 
there are strong prima facie reasons for thinking that many 
Stas ee a ee ee ee 
cient to enable them to meet the deferred expenditure 
that will have to be made good. 
We therefore recommend that no further payments be 
made in respect of the financial arrears shown, by the 
formuls, except to the extent to which it may be possible 
for companies to show that the amounts already paid to 
ther are insufficient to provide for the making good of 
physical arrears that may actually require to be over- 


ABNORMAL WEAR AnD TEAR. 


The documents are indefinite as to the nature of the 
evidence to be adduced in support of claims in respect of 
abnormal wear and tear, and we understand that no claim 
has yét been The outstanding liability has been 
estimated—-Cmd. 147—by the Government accountants 
at £40,000,000, but we are informed by them that this 
is an estimate on which little reliance should be placed. 

We recommend that any claims that may be put forward 
in t of abnormal wear and tear should be substan- 
tiated on the following grounds :— 

(a) That the abnormal wear and tear has been due 
to Government user of the company’s unde ing. 

(6) That the making good of the abnormal wear 
and tear forming the subject of the claim has not been 
counterbalanced by reduced maintenance expenditure 
owing to subnormal wear and tear of other portions 
of the company’s undertaking in the same or another 
accounting iod, 

(c} That the amounts received or receivable by 
the company in respect of normal maintenance are 
insufficient to provide for the making good of the 
abnormal wear and tear forming the subject of the 
claim, in addition to normal maintenance. 

In the event of any claim in respeet of abnormal wear 
and tear being admitted, the cost ef making good should 
be discounted by the present value of any saving in repairs 
and renewals that may result from the earlier renewal of 
the asset, and all betterment should, of course, be excluded. 


INTEREST ON CaPITAL EXPENDITURE. 


It was specifically provided ¢hat in calculating the 
amount of capital expenditure on which interest was to 
be allowed, a deduction should be made for the value of 
works replaced. No such provision was made, however, 
in the case of works daaioend and not replaced. The 
object and effect of displacing works is no doubt, as a rule, 
to save expenditure on assets from which there is no longer 
an adequate return, and in such cases it is reasonable that 
allowance should not be made for the value of the works 
displaced in calculating the t of capital expenditure 
ranking for interest. In the event of displaced works 
being realised, however, the proceeds are either devoted 
to new capital expenditure in another direction, in which 
case the company receives interest on the amount from 
the Government, or they are invested, and the interest 
realised accrues to the company below-the-line. 

We are of opinion that it is equitable to regard the whole 
of the assets of which possession was taken in 1914 as 
remaining in the possession of the Government through- 
out control, and that in the event of any such aesets being 
realised, the revenue derived from the proceeds, in what- 
ever form, belongs to the Government. 





REPLACEMENT OF STORES. 


In 1916, when the stores agreement was made, the big 
inflation of prices that resulted from war conditions had 
not yet taken place. It might reasonably have been 
thought at that time that the country was passing through 
a period of temporarily inflated prices, and that after the 
war there would be a comparatively rapid drop in prices 
to what was probably regarded as their normal level. 
Railway rates had not been raised at that time, and there 
is no reason to suppose that any permanent increase of 
rates was in contemplation. In such cireumst 
apparently only in such circumstances—the railway 
companies would, in the absence of any special e- 
ment as to stores, have suffered loss, at the end of control, 
by reason of their holding stocks of stores bought at in- 
flated prices, which they would have, in effect, to sell to 
the users of the railways at normal rates. If the matter 
were so regarded by the Treasury, that rtment may 
well have decided, although the original agreement placed 
no obligation upon the Government to relieve the com- 
panies of such loss, that it was nevertheless a loss which 
the companies themselves should not be required to bear, 
and that it would be more convenient to meet the case by 
an Exchequer payment than by what would then have 
appeared to be the wholly impracticable course of raising 
railway rates temporarily, after control, in order to place 
the burden on the users of the railways, who, in strict 
principle, ought to bear it. 

We have accordingly formed the opinion that the stores 








of which account is not taken in the arrears of int 
ance formula, which, to this extent, is disadvan 

to the companies. It would appear, however, that the 
artificial arrears produced by the formule ‘more than 
offset any understatement of arrears due to these cir- 
cumstances, and it must be remembered that it was to 
provide, inter alia for the cost of increased and uneco- 
nomic repairs that the Government. agreed, in 1917, to 
the retention by the companies of interest on amounts 
paid currently on account of arrears of maintenance. 

It is obviously impossible for this Committee to assess 
the amount that may be due to or from any company in 
respect of arrears of maintenance after all these various 
considerations have been taken into account, and we 
doubt whether an aecurate a@&sessment is practicable at 
this date. The matter would appear to be essentially one 


ag it was a concession made by the Treasury to 
meet a ition that it was contemplated would arise at 
the end of the control period ; that it was not an amplifica- 
tion of the original agreement, guaranteeing the com- 
panies their net receipts, and is essentially at variance 
with the principles of that agreement. 

The post-control conditions, the expectation of which 
may have justified the concession in 1916, will apparently 
not obtain on the termination of control, in view of the 
fact that the companies’ charging powers have now been 
placed on a level commensurate with current prices, and 
are presumably intended to cover the current cost of 
stores. If this be the case, the companies will not suffer 
the loss, in respect of stores bought at war prices, against 
which the stores agreement was intended to proteet them, 
and if the agreement is carried out, the amounts paid 





for compromise, 


Pes. 25, 1921 


clear profit to the companies, We accordingly recommend 
that the stores agreément be reviewed. 


Estimate or OvuTsTanpiIna LIaBIntries. 


The railway companies are at present unable to furnish 
an estimate of the claims they may put forward at the 
end of the period of possession. We understand, however, 
that these claims wil! fall under the following heads, and 
that the possible extent of the liabilities thereunder, so 
far as they can be estimated, on the basis of the inter- 
pentations understood to be placed upon the agreements 

y the companies, may be as indicated. These estimates 
have been prepared from data in the possession of the 
Ministry of Transport with the exception of that for 
a om and tear, which was included in Command 

47. 

t should be clearly realised that these figures are merely 
estimates of the amounts the railway companies’ claims 
might possibly reach. In the case of arrears of mainten- 
ance and abnormal wear and tear, the amount of the 
claims will md upon the trend of prices, and to the 
extent to which prices fall, the claims would be lower than 
the figures shown, which are based on prices at 200 per 
cent. above pre-war level. In the case of abnormal wear 
and tear, the estimate is one upon which little reliance 
should be placed :—Arrears of Maintenance: Abstracts A 
and B, £70,000,000; other abstracts, £20,000,000 : 
abnormal wear and tear, £40,000,000; replacement of 
stores, £20,000,000. 

It is understood that, the companies may put forward 
additional claims, at present undefined, under the Regu- 
lation of the Forces Act, 1871. As we have indicated, 
we are of opinion that no such claims are admissible. 

It is not possible'to frame any reliable estimate of the 
amounts that may be payable to the companies in the 
event of the agreements being interpreted in accordance 
with our recommendations, but it would appear that the 
amounts will be reduced to an insignificant figure. 

The above are claims that cannot be presented until the 
end of the period of ion. Account must also be 
taken of the current liabilities of Government during the 
remaining months of control, if the agreements continue 
to be applied on the basis of the railway companies’ 
interpretation of them. 

No estimate can be given of the reduction in these claims 
that would be effected by the adoption of our recommenda- 
tions. If normal maintenance charges be not restricted 
to the 1913 quantum, however, the only limit to the 
liability of the Government in the case of those companies 
which have either overtaken their accumulated arrears, or 
are able to overtake them before the end of control, is 
the limit of the companies’ ability to spend. 

We do not recommend that any attempt be made at this 
stage to impose a rigorous supervision and regulation of 
railway expenditure, or to subject the companies’ aceounts 
toa full and adequate audit, but, in view of the approach- 
ag termination of control, we are of opinion that the 
official check already instituted should be continued, and 
that the responsible officers of the Ministry of Transport 
should be given such additional aesistance as they may 
reasonably require, in order to enable them to deal ade- 
quately with the many questions that will necessarily 
arise in connection with the companies’ final accounts 
and claims. 








Standardisation in the Testing of 
Welds.* 


By F. M. FARMER, of the American Bureau of Welding, 
New York 


No argument is needed for standardisation as a general 
policy: Its value in most fields of human activity, and 
particularly in engineering, is generally acknowledged. 
Therefore, when a new art becomes an important element 
in industry, standardisation is not only desirable, but is 
essential if development along sound engineering 
lines is to continue. That this view is recognised is indi- 
cated by the fact that one of the important functions of 
the Bureau of Welding—an organisation established by 
the American Welding Society in co-operation with repre- 
sentatives of Government Departments and technical 
societies—is to standardise various phases of gas and 
electric welding, such, for example, as methods of welding, 
the training. of welders, tests of welda, nomenclature, 
methods of inspecting and testing welds in completed 
structures, &c. 

Need for Standardisation in Testing Welds.—Standardisa - 
tion of the procedure in making a test of any kind is 
obviously necessary before results obtained by different 
observers can be compared. Tests of welds are no excep- 
tion to this general rale. Differences in details of pro- 
cedure have caused such widely divergent results that 
comparisons are frequently impossible, with the result 
that the usefulness of much of the research work on record 
is tly restricted. 

The great need, however, in welding is for some 
standardised method of measuring or determining the 
relative value of a weld. The ideal weld is presumably 
one which does not change the characteristies of a structure 
containing such a joint from those whieh the structure 
would have if no joint had been necessary. In other words, 
the joint should have the same characteristics as the 
adjoining metal. If this view be correct, what tests should 
be made to determine these characteristics, and how is the 
degree of approximation of a weld to the ideal weld to be 
determined ? 


STANDARDs For TestTiInc WELDs. 


Fundamental Basis.—A weld is, in general, made for the 
purpose of joining together two pieces of metal in a 
structure. Joints are usually a necessary evil. They are 
avoided when it is possible to fabricate structures without 
them. The effectiveness of a joint is therefore determined 
by @ comparison of the characteristics of that part of a 
structure containing the joint with a similar part which 
has no joint. Sometime in the future, processes may be 
developed which will produce welds having mbherent 





thereunder, which are estimated at £20,000,000, will be 
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tandard. 
(a) Shop Standard for Testing Welds.—In the shop a 
8 test is required for such purposes as checking 
the work of a welder from time to time, testing a new lot 
of electrodes in electric welding or of w wire in gas 
welding, testing the effect of some change in conditions 
which may have taken , &e. Such a standard must 


a bending test is A bending test involves 
more of the important rties of a material than any 
other single static test, yields the most information, and 
can be made with very 7 soe 

(6) Commercial § 
many cases where more than one kind of test should be 


welding Lowiveunioy oo Scbunen 2iian)aiaieehekantadin 
in electric metal are welding or different wires in 
welding. It is that such a standard consist of 
three tests-—a test, a tensile test, and a fatigue 
test. Se chee te endear ahve toear talieeation 
than any other three tests that could be selected. 

(c) Research Standard for Testing Welds._-When a com- 


[ 


ordinary requi 

suggested for such a standard list :—— 
A. Teats of Base or Parent Metal : 
(1) Chemical Pe ag To include ig man- 


B. Test of Weld : 
(1) Mechanical tests : 
(a) Tensile. To include yield point, ultimate 
strength, total elongation, and reduction of 


area. 
(6) Bending. 
(c) Fatigue. 
(d) Impact. 

(2) Metallographic. Photomicrographs at 100 dia- 
meters at (a) the junction between the base 
metal and the filled-in metal, (6) the base metal 

jacent to the junction, (c) the centre of the 
filled-in métal. 
C. Tests of Filled-in Metal : 
(i) oe a To imelude carbon, man- 


(2) Mechanical ed age aren Ppa to 


round specimens 
be prepared from ingots deposited in a base metal 
mould of such dimensions that normal cooling 
conditions will ee 
(a) Tensile. To include yield point, ultimate 
total elongation, and reduction of 


area. 
(6) Bending. 
(c) Fatigue. 
(3) Metallographic. 
meters. 


Numerical Evaluation of Welds.—The evaluation of 
articles manufactured in quantity is usually 
by comparison. with a standard of some kind. Where a 
number of variable erties or characteristics are 
involved, the most evaluation is obtained b 
employing a ami gt) ay oa For Be. 
property is compared wi corresponding pro 
the the standard and a percentage value casio” whe 
such comparison cannot be made by actual measurement 
a value is which is based on judgment. If all of 
cea acid ee the final evaluation 

important 
are more i 
lore be weighted before 
averaging 

Sathe anvnol welds ines all Cikiindabiendintis sive dane 
mined by test and expressed in a numerical result. The 
standard is usually the base metal, so that an evaluation 
of each characteristic of the weld in per cent. of that of the 
standard is easily made. The principal difficulty is in 
selecting the weights to be used when averaging for the 
purpose of assigning a value for the weld as a whole, 

In the “ shop standard ”’ only one test is made, 
80 that evaluation is ob directly. In the “ com- 
mercial standard "’ three tests are made, the relative value 
of the results of which will depend upon t op le 


investigation. If, for example, it is for purpose of 
preregen the applicability of phn structures rem 


Photomicrographs at 100 dia- 


gas | shown in Fig. 1. 
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hand,,if the, structure ie large tank for liquids, the | 
fatigue test result is not as important as that of the tensile | 
; is or ad 

mercial standard " be evaluated by weighting the fansile | 
Sad lations tonto by 1 and the hcden Dee. 


Sranvarp Procepure mx MecHANICAL Tests or WELDs. 
Of the three kinds of teste which are made for the | 


charac- 

teristics which are of greatest significance in the majority 
of applications of welding. Furthermore, they are the 
most easily made, are better understood by a larger pro- 
portion of those interested in welding, and the results are 
more readily interpreted. 

There are five general classes of mechanical teste which 
may be made on ordinary structural 
bending (transverse), torsion, impact, and fatigue. All 
five tests may be made on mens cut from a sample | 
weld, but tensile, bending, wae \ tests will give ample 
data for all ordinary purposes. The impact test, un- 
doubtedly has much value in connection with certain 
applications of welding, but it is questionable if a static 
torsion test develops any information that is not on pat earns 
from a@ tensile an 
cedure is therefore 
and fatigue tests. The nines outlined in the following 
paragraphs have been used in a large amount of testing | 
work and have been discussed to some extent for standards, 
It is believed by the author that standardisation along the 
general lines indicated will | be i in the right directian. 

Tensile Tests.—St 





mat 








sugges 

mens from test weldst be of the same 
In some kinds of welding the test 
and in such eases the wide sides of tensile specimens 
be at least rough machined in order. to 

















sides. In any case, excess metal at the weld should be 
Fro. 1.—Standard Test Specimen in America for Rolled or Sheet Material 
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removed, so that the cross section area throughout the | 
et 
marks should be laid off slong she contre lines of 
both lin. . a8 shown in Fig. | , the weld to be at | 
the centre of the middle inch. co ing points | 
on the edges should be in the same straight line perpen- 
dicular to the lengthwise axis of the specimen. 

It is particularly necessary in testing weld specimens 
that the stress be applied in a straight line along the axis 
of the specimen, because any bending action due to non- 
t of the grips may affect the results, particularly 
if the weld is brittle. The rate of movement of the cross- 
head of the testing machine should not exceed that at 
which the beam can be accurately balanced at all 
times. The observations should include the load at the 
yield point and at failure, the former to be taken by the | 
* drop of the beam,” method or with dividers. 
The results should include the yield point and ultimate | 
se) ° expressed in p per sq inch of the 

area ; total elongation after rupture in lin., 2in., 
Sin. expressed in per cent., each of the measured 
results as well as the average of corresponding results to 
be recorded ; contraction of area in per cent. The usual 
notes on the character of the fracture should be recorded, 
including comments on the extent of gas pockets, slag 
inclusioys, or incomplete fusion which may be shown. 
Bending T ests.—Of all the tests that are made on welds, 
none requires standardisation more than the bending 
test, because it is of an arbitrary character, and there is 
therefore a wide divergence in the details of procedure, 
The result of a bending test is usually expressed as the 
angle through which the specimen can be bent when the 
first fracture appears, but this angle is obviously greatly 
affected by 
(a) The ction of curvature of the supports. 
(6) The shape and dimensions of te Ieating tactnk 
(c) The distance between the supports. 
(d) The method used in the angle. 
Anyone who has made bending tests of welds will agree 
that all of these conditions influence the results, and where 
they differ it is impossible to make which have 
any value. Reference to results of tests of base or parent 
metal obtained with the same apparatus does not eliminate 

















t A term for a sample or trial weld which is to be 





the stresses are low but vibration is werd yr egdt ows 
result of fatigue tests is of great importance. he other 








cut into specimens for testing purposes, 








201 
the difficulty, because many t steel, for 
| example-—will mn age it of 180 deg. over a wide 
| range of the condi above. It is, therefore, 

r | eyeciutely necessary to have a carefully standardised 


yn cig pliant aimed eb ath 


| be co) 
| The test fixture shown diagrammatically in 
Fig. 2 has paced very avai Sper! is one in whieh the 
features mentioned abo y standardised. 
It will be seen that the specimen is tested Sy  denale beeen 
with a minimum distance between the rte and with 
the weld at the centre, the load being applied at the centre 
of the weld. Such an arrangement assures a severe test 
of the weld, because the joint is a maximum part of that 
rtion of the specimen which is between the supports. 
The fixture is conveniently constructed if two pieces of 
steel rail are used for the supports, with suiteble provision 
for adjusting the spacing to accommodate various thick- 
nesses of specimens. 
by following are the essential dimensions ; 


= diameter of cylindrical loading detnta:: = thickness 
of dh specimen, t. 
R = radius of corners of supports = lin. 
W = distance between supports = D + 2¢ + jin. 


The top surfaces and corners of the supports are polished 
and lubricated with a heavy lubricant. In the case of a 
weld made with metal deposited in a “ V,’’ the specimen 
is always tested with the load applied to "the side of the 
specimen which shows the least filled-in metal. The 
fixture can be conveniently used with a standard testing 
machine of the vertieal t but a simple, self-contained 
structure for applying ay aed can be readily constructed. 

The quantity in the test is the total angle 
through which the specimen is bent at the inscant the first 
crack appears in the specimen. As the test is usually made 


_ with the load applied in a vertical direction and on top of 


the specimen, it will be found convenient to view the under 


i- surface of the specimen by means of a mirror and an electric 


A Ai 


suitably pl asi ted in Fig. 2. 
angle of bend ean be quickly measured by marking 
the outline of the upper edge of the specimen on @ sheet of 
paper held against the edge of the specimen—before the 
load is removed. The angle is then measured with an 
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THE TESTING OF WELDS 


| ordinary protractor. As the specimen may not have been 
| perfectly straight initially, a similar procedure should be 
followed before the load is applied. The difference between 
the two angles is the angle of bend which the specimen 
withstood, and is compared with the similar angle for a 
similar test of a specimen of the base metal. The width 
and length of the specimen may be any convenient values 
as far as the test itself is concerned. A width of 1. 5in. and 
a length of 6in. have been found convenient for ordinary 
thicknesses of material. It is obvious that if the test is 
made with an ordinary testing machine the fibre stress can 
be calculated by the standard flexure formula for a simple 
beam supported at the ends and loaded at the centre. 
Fatigue Tests.—The fatigue test is of great i rtance in 
an investigation of welds, particularly those which are to 
be used in structures in which rapidly varying stresses 


| exist, such as uag bulls, building structures, and machi 


nery. 
It has long been that the usual static testes do 
not necessarily f information from which the per 
formance of a material under a long-continued variable 
stress can be predicted. It is desirable to know the effect 
of any type of joint in a structural member on the fatigue 
strength of that member. With a welded joint the question 
becomes jcularly important because of the intro- 
duction of more or less metal of a different character. 

A fatigue test, like a bending test, is largely arbitrary : 
that is to say, the result obtained is an abstract one which 
has significance only when compared with other results 
obtained in exactly the same manner. In the case of teats 
of welds, the final answer is the ratio of the result of the 
test of a specimen containing the weld to that of a similar 
specimen of the base metal. Consequently the exact 
method of procedure employed may not be as important 
as in the bending test, for example, provided the same 
test is made on both weld specimens and base metal 
specimens. However, experience may show that this 
ratio is not reliable, for example, over a wide range of 
thicknesses of material, so that standardisation of a fatigue 
test may, be found to be necessary quite apart from the 
fact that it would be desirable on general grounds. 

Many methods have been proposed for testing materials 
under varying stresses, and a number of machines have 
been developed commercially for making such tests of the 
usual structural materials, but the majority of these 
machines develop the maximum stress at a single cross- 
sectional plane of the specimen. A welded joint is not a 
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homogeneous structure, for it not only consists of different 
materials, but in the case of a ““'V ” weltl the area of cross 
section of the filled-in métal varies throughow. the joint 
because of the “ V"’ shape of the filled-in metal the 
irregularity of the line of union between the filled-in metal 
and the original metal. It is highly desirable, therefore, 
that the type of fatigue test employed for welds be one in 
which & uniform stress is developed throughout that part 
of the test specimen in which the weld is situated. 

A fatigue testing machine in which this condition exists 
was developed for the Research Sub-Committee of the 
Welding Committee of the Emergency Fleet Corporation. 
It was described by the author in a paper recently presented 
before the American Society for Testing Materials. { 

The principle employed is that of a four-point rotating 
beam with two free supports at the ends and two loads at 
the middle. Fig. 3 shows the familiar shear and moment 
diagrams for a beam so loaded, in which W, = W, = W, 

W, = W and X, = X, = X. The moment between 
a and 6 is uniform and has the maximum value of W X._ If 
the beam has a uniform circular section, the maximum 
fibre stress in all sections between a and 6 is 
Me wx 

I 0.0982 a4? 


in which S = stress in outer fibre in pounds per square 
inch, M = bending moment in inch-pounds, ¢ = distance 
from neutral axis to outer fibre in inches (= d/2), I = 
moment of inertia, W = load in pounds, X = distance 


8 


between loads and supports in inches, and d = diameter | 


of beam in inches. The beam is in terision on the lower 
side and in compression on the upper side. Thus if a 
cireular red is turned from a specimen cut from a weld, 
loaded in the manner indicated above with the joint in the 
middle and then rotated, the joint will be subjected to a 
maximum stress equal to S alternately in tension and com- 
pression once per revolution. 


Fig. 4 illustrates a machine for specimens ‘from welds | 


in }jn. material. The specimen is carried by four self- 
aligning ball bearings, a, 6, ¢, and d. The two end bearings 
rest in the pillow blocks e and /, the whole being su 
on & cast iron base 5in. by 19}in. One of the pillow blocks 
provides for longitudinal movement of the ing, due 


rted | 


} 

| length. This diameter is about the maximum that can 
be turned out of a specimen cut across a in oe 
material which is rarely perfectly straight. Care is nm 
that the diameter in the middle portion where the weld is 
situated is exact, and that this part of the imen is 
carefully finished free from tool marks or scra : 

The criterion of the performance of a joint of any kind 
is the performance of a similar specimen of the original 
metal without a joint. Consequently fatigue tests of welds 
in }in. plate are compared with tests made with the same 

and at the same stress on specimens from the 
original plate. When such tests were made with specimens 
of constant diameter throughout their length, failure always 
occurred at one of the load i and not between 
them, as is the case with weld specimens where the joint 
is usually the weakest part of the specimen. It is believed 
that this is due to the sudden change in the stress distri- 
bution, Fig. 3, at these points, and probably also to the 
radial compressive stress induced at these points by the 
loads. By reducing the diameter between these points and 
using long fillets, failure will occur in the central portion 
of the specimen and the true endurance value of the metal 
will be obtained. 

The objection might be made that the imen is too 
small to give reliable information about what a weld of 
any consi ie length would do, unless a number of 
specimens were cut along the weld. In other words, the 
machine should be such that it would take a compara- 
tively wide specimen. The answer is that the very fact 
that the small specimens require a number of tests to be 
made is an advantage, because definite knowledge of the 
uniformity of the strength—or lack of it—along a long 
weld is very important, and obviously this would not be 
obtained with a single wide specimen. F re, with 
the much greater speed issible with a small machine 
and the larger number of machines which could be avail- 
able, the equivalent in small specimens can be tested just 
as quickly as the one large specimen. Of course, a large 
machine employing the principle of uniform stress over the 
entire weld and taking a long specimen is a great value in 
research work and has its place, but it is questionable if such 

a machine would be suitable or practicable as a standard 
| for general use. A machine of this kind was designed by 


























Fic.4.—Machine for Sp from Welds in }-inch Material. 
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SPECIMEN: Round Red 13.0 in. 
Care Poiished 
Simade Senden. 
1300 Bam. 
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to the slight bending of the specimen. The two"equal loads 
are hung from hooks attached “to collars which encircle 
the outer races of the two middle bearings. 

The bearings are securely fastened at the proper position 
by means of two split collets of carburised steel wn! ‘peeve 
site tapers, one entering from each side of the bearing. 


This produces a wedge action which gives a uniform pres- 


sure over the entire bearing surface on the shaft, and | 


ensures the validity of the assumption that the point of 
application of the loading forces is at the centre of the 
bearings. 
that the bearing surface on the specimen is as short as | 
possible. The collets are wedged together by a nut on a 

thread on the inner collet, and are loosened with the aid | 
of a wedge key driven under the head of the inner collet. | 

The specimen is rotated through the loose coupling at 
one end and the revolutions are counted by a suitable | 
counter geared to a worm on the other end of the specimen. 
These various fittings ate most conveniently put in position 
on the specimen at a vice on a bench. The specimen with | 
the fittings in position is then dropped in position in the 
machine, the weights are hung on to the hooks—with 
spiral springs intervening—and the specimen is ready to | 
be rotated. The blocks g and h are merely for the 
of preventing the weights from dropping too far when the 
specimen fails. 

When failure occurs the specimen will stop rotating | 
because it “ binds,” and the belt will either slip or be thrown 
off. However, the preferable way for securing automatic 
stopping is to provide a simple switch ment which 
will be operated by one of the weights when it drops. This 
will cut off the motor. 

This particular machine was designed for specimens 
from welds in jin. plates, but obviously a machine could’ 
be constructed for specimens of any ordinary diameter. 
A machine could be constructed with a longer base for 
specimens from jin. to lin. plate by providing bushings 
of suitable sizes and arranging for changing the distance 
between the supporting pillow blocks, so that the weight 
can be kept within reasonable limits. 

The standard specimen for the machine described is 
13in. long and 0.4in. in diameter throughout its entire 


t ‘‘A Fatigue Testing Machine,” F..M, Farmer, Am,Soc. for 
Testing Material«, Annual Meeting, June, 1919. 











Exevarion 


The intier collet is counterbored as shown) 80 | 
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Professor H. F. Moore at the Bureau of Standards at 


| Washi m, D.C. It takes a flat specimen, Sin. wide, 32in. 
| lo of any thickness up to about lin. The principle, 
| of machine is exactly the same as that described above, 
| The imen is, of course, stationary, and the load is 


speci 
| applied at the two loading points alternately up and down 
| by means of an electric motor. 
Nuraber of Specimens that should be Tested.—A property 
| which is most important in a weld is uniformity. It is 
| therefore desirable to subject a number of mens to 
each of the various mechanical tests. A separate 
or test weld can be prepared for each specimen, but in 
electric arc welding in particular this means greatly 
increased expense in metal, in making the welds and in 
machine work involved in ing the test specimens, 
because of the necessity for cutting away enough of the 
edges to eliminate the beginning and ending of the weld. 
In electric arc welding at least it is more economical to 
make one large test weld, and cut it up into the pieces from 
which the test specimens are machined. allege 
a skilled workman may be capable of making a fini 
weld right up to the ends of the weld, in which case making 
each test specimen separately might be more economical. 
But the method of making one large weld has the further 
advantage that it more nearly duplicates the usual prac 
tical conditions ; that is, long joints with the attendant 
temperature effects as determined by adjacent, relatively 
i masses of metal. 

ot less than three specimens should be subjected to 
each of the mechanical tests. They should be cut from the 
test weld in such a manner that one specimen for each 
test is cut from the middle and one near each end, enough 
of the pio being first removed to eliminate defective 
welding which may exist at the beginning and end of a 
weld. 

E ion Data in Tensile Tests.—Flongati 
ments on weld specimens are of limited value. 
specimen is not homogeneous throughout ite length, and 
unless the ductility of ‘the filled-in metal of the joint is the 
sate as that of the base metal, the restilt obtained is a 
composite of the ductility of the filled-in metal and the 
base metal. Such measurements have some value, how- 
ever, when Comparing welds of the same class with the 
same base metal. In a thorough investigation of a weld 


ion measure- 


of the métal type, data on ‘the duetility of the 
filled-in metal itself should be obtained by making tests of 
Specimens consisting of filled-in ‘metal only. 

Width and Gauge Length in Tensile Tests.—The use of a 
peci of t width and gauge length, irrespective 
of thickness, might be questioned on the ground that it 
disregards ‘Barba’s law of p ionality, which states 
that the ratio of the gauge to the square root of the 
area should be a constant. Investigations made by Pro- 
fessor H! F. Moore, under the ces of the Committee 
on “ Methods of Testing” of the Ameri¢an Society for 
Testing Materials,§ showed that varying values of this 
ratio—within reasonable limits—do not affect the yield 
point, elastic limit, reduction of area, or the tensile 
—of specimens of homogeneous material——but that there 
is a marked effect on the elongation. 
So far as elongation data in tensile tests of welds are 
concerned, it has already been pointed out that such data 
are of limited value. This being the case, it does not appear 
that in ordinary tests of welds the additional complication 
involved in following standard dimensions based on Barba's 
law would be justified. But where investigations are being 
made to determine the effect of thickness on the weld, it 
may very well be a<ivisable to follow this law. In that 
case it would ap desirable to make the zauge | 
as short as possible, and such that the ratio of the -in 
metal to the base metal within the gauge marks is a con- 
stant. Then the width should be varied to keep the ratio 


L 

fq * constant for the various thicknesses. For example, 
¥ 
if test welds were made in various thicknesses of plate 
metal with a 90 deg. angle in each case, and a specimen 
1. 5in. wide with a 2in. gauge length was prepared from 
the 0.5in. material, the dimension of the other specimens 


+ 





would be asin the table below, > being constant at 2.31 
¥@ 
Obviously, the tests of base metal which would be made 


for reference should be made on specimens of corresponding 


Standart Stress Value in Fatigue Tesis.—In the fatigue 
tests made for the Research Committee of the Emergency 
Fleet Corporation a standard maximum fibre stress of 
26,000 Ib. per square inch was employed.in testing weld 
specimens and the corresponding specimens of baso metal. 
The selection of this value was based on the following con- 
siderations. The characteristic which it is desired to test 
is the elastic property under reversed stress conditions and 
not ductility, since m practice 4 material is never imten- 
tionally stressed above the elastic limit. This means, 
therefore, that the stress should be below the elastic limit, 
because the relative performance of materials in a fatigue 
test will probably be very different above the elastic limit 
where the property involved is ductility, than it will be 
below the elastic Timit where elasticity is the property 


involved. On the other hand, the higher the streas, the 
Thickness. Width, Gauge length. 
Inch. Inches. Inches. 
0.125 .. 0.375 .. 0.50 
0.25 0.75 1.00 
0.50 1.50 2.00 
0.75 2.25 3.00 
1.00 3.00 4.00 


more quickly results will be obtained. As there is no reason 
to suppose that the relative behaviour of different materials 
will not be the same at low stresses as at high stresses— 
provided they are below the elastic limit—a stress of 
25,000 Ib. was adopted, . This is as close to the elastic limit 
of ship plate steel as it was thought advisable to go. 

In an extensive research investigation it might be 
advisable to determine the stress at which failure occurs 
after a stated number of reversals—or repetitions—of stress 

A : sy . 2 - K 
by the application of Basquin’s exponential law,* S — 


where S = fibre stress, N = number of repetitions of stress 
at failure, and K and zx are experimentally determined 
constants. Tests would be made at a number of different 
stresses below the elastic limit and the results plotted on 
logarithmic According to this law the curve should 
be a straight line, so that the stress which will cause failure 
at any particular number of repetitions of stress is readily 
determined. 


This method gives a more fundamental basis of com- 
parison. It permite direct comparison of the fatigue 
strength of different kinds of welds and welds in different 
materials without reference to the fatigue strength of the 
base metal. It is obvious, however, that the various 
specimens must be very uniform if reliable information is 
to be obtained with a reasonable number of tests. 

Inspection and Tests of Welds in Structures,—The phase 
of the welding art which is in greatest need of standardisa- 
tion is that of inspection and testing of completed welds in 
commercial cations. But progress towards this 
desirable end can hardly be expected before a satisfactory 
and cormmercially ‘practicable method of determining the 
quality of a weld in a structure is devised. Investigations 
of various suggested methods of ‘testing completed welds 
were made by the Welding Committee of the Emergency 
Fleet. Corporation. ‘These included X-ray examination, 
detérmination of the electrical resistance by a method 
somewhat similar to that émployed in testing rail joints 
in electric railways, hammering and chipping of the weld, 
and magnetic examination. None of these offered definite 
promise of success. At the présént time the only checks 
on the quality of the welders work which are avail- 
able appear to be (a) confidence in the welder’s proficiency 
and his integrity, and (6) systematic inspection during the 
p of the work. Even here standardisation may be 
cated’ advantageously. That is, we should have (a) a 
standardised’ test of proficiency of welders or perhaps 
several standards for different grades of welders and (6) 
a standardised procedure for the ———— of various kinds 
of welds while being made. Standardisation of this kind 
should have the added value of aiding in obtaining the 


The | confidence of those authorities whose approval is necessary 


before welding can be applied in a number of important 
fields. 


§ “ Proceedings,”” Am .Soc, for Testing Materials, vol, xviii, 
Part L, 309 (1918). 

* 0. Basquin.. ‘The Exponential Law of Endurance 
Tests.” ‘‘ Proeeedings,”’ Am, Soc. for Testing Materials, vol. x, 
page 626 (1910). 
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New Sea Wall at Brighton. 


Wir8 the object of providing work for the unem- 
ployed the Brighton Town. Coundil has had under 
consideration various schemes of relief works. Among 
these was one for the construction of @ new sea wall 
between Brighton and Rottingdean, where during 
the past few years defence works against coast erosion 
have been carried out on @ somewhat extensive seale. 
It was stated, however, that the sea wall could not 
be constructed without an Act of Parliament. 


Women Engincers. 


Tae steps taken by the Women's Engineering 
Society to utilise the considerable number of women 
who were trained in various branches of the engineer- 
ing industry during the war period are now leading 
to definite results. The Atalanta Company, Limited, 
has been formed to acquire the works at Loughborough 
which were opened on a small scale two or three 
months ago, and it is hoped that the scope of opera- 
tions will now be considerably extended. At the 
present time contracts are in hand for bottling 
machinery, atomisers used in oil mining, and it is 
reported that considerable attention is being given 
to a new invention, the precise racter of which 
has not been disclosed. Not Onl¥ are the whole of 





the employees women, including the ks manager, 
but practically whole of the capi atoms J found 
by women. af directors includes 


Parsons, Miss 
Women’s 


nical College, 
girl employees 
Loughborough 


judging by a statement t : 
a written reply tos v am 1 
no public fands are to 
schemes during this 
portion of the num ot 
of Commons last or 
schemes has been 


are such as to justify the expenditure. autho- 
rities and others who have submitted to the 
Development Department of the have been 
advised to this effect. 

New Water Filter. 

EXPERIMENTS with a new of filter are now 
being conducted by the Wa Board 
at the Barn Elms plant. a at times 
of maximum demand difficulty been experienced 
in obtaining sufficient supplies of water for the area 
served from the Hammersmith station. 
The filtering plant at Barnes and Elms has a 
maximum capacity of 37} million gallons a day, 


which is said to be 5 million gallons of the 
supply required. With the object « 

quantity which can be delivered, a new rapid 
filter plant, with a total capacity of 15 million gallons 
a day, is being installed. Tests are being carried out 
with the first unit of this plant, which has @ capacity 
of 74 million gallons a day. 


Objection to Railway Grouping. 


A REPRESENTATIVE deputation from  Seottish 
Chambers of Commerce has waited on Sir 
Geddes, to protest against the grouping of the 
Scottish railways with each other as being financially 
unsound. An alternative scheme for the grouping of 
the Scottish lines with east and west coast groups 
of English railways was submitted. The Minister of 
Transport has promised to give consideration to this 
suggestion. A deputation to the Prime Minister is 
now being arranged. There is also strong objection to 
the proposed amalgamation of the North-Eastern and 
Hull and Barnsley companies, and at this week’s 
meeting of the latter company a public protest was 
made by the Town Clerk of Hull on behalf of the 
Corporation and trading interests. 


The Workers and Economics. 


It is a pity that the sound advice which is so fre- 
quently given by Mr. J, R. Clynes_ does not make 
more impression on the workers. He uttered some 
wise, words in a statement the other day on the 
defects of our educational system. This has not yet, 
he reminds us, reached the point of teaching the mass 
of the community some of those. simple and ele- 


mentary facts in political economy which it would 
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be well for every man and woman in the country to 
know. Ignorance of the eléetheritary principles ‘of 
economics is undoubtedly hampering the restoration 
of normal industrial conditions, The Central Council 
of Economic Information, recognising this fact, has 
now decided to finance an econdOmic scheme. An 
appeal is made in the first iistanee to elementary 
school teachers to take up this study, for which 
facilities will be provided, and in connection with 
which ‘prizes will be awarded for papers on various 
aspects of the subject. 


Committee on Patents. 


SaTIsFAcTION has been expressed at the decision 
of the Lord President of the Council to set up an 
Inter-Departmental Committee on Patents, under 
the chairmanship of Mr. Kenneth Lee. .The work of 
the Committee is defined as that of considering 
methods of dealing with inventions made by workers 
aided or maintained from publie funds, so as to give 
a fair reward to the inventor and thus encourage 
future effort...The object is one to be commended. 
The Committee is also directed to secure the utiliga- 
tion in industry of suitable inventions, and to take 
steps to protect the national interests in connection 
therewith. A good move: 
the presence on the 


which has now been i rl, of ives 
iraltv, the Air Ministr Vv; Industries and 
; . the War Office, as well as 


Naval Construction. 
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finding stations, of 
| sixteen with five others in 


miners, it appears likely that financial de-control of 
the coal industry will take effect on March 31st. 
The President of the Board of Trade insisted that the 
need of control no longer existed. There is no fear 
that too little coal will be raised for home consump- 
tion, and the official view is that the foreign demand 
can only be stimulated by leaving the coal export 
trade to private enterprise. The miners’ repre- 
sentatives opposed de-control on the suggested date, 
and suggested postponement until August 31st. 
This concession is not likely to be made. 


The Future of Gretna. 


A Goop deal of speculation is current in Scotland 
as to the probable future of the great war establish- 
ment at Gretna. Although a certain amount of wagon 
repair work has been carried out during a recent 
period, it only provides. work for comparatievly 
few hands, and an even larger number than those 
employed in the wagon shops have, states a corre- 
spondent of the Glasgow Herald, to be retained for 
maintenance work. Only a few hundred hands 
remain, however, although the families of many of 
the men employed are still living at Gretna, owing to 
the impossibility of obtaining accommodation else- 
where. It is hoped that this fine factory and equip- 
ment will not be added to the Government collection 
of white elephants; but in spite of the pressure put 
upon the War Office, which is now responsible for 
the establishment, to disclose its intentions, no 





declaration of policy can be obtained. This is not 
, altogether surprising, as clearly the Government can 
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now have ho tise for the factory, and apparently no 
offers of a setidus character have been received from 
any possible piitthaser. "What the exact cost of the 
factory has been, it is difficult to say, but good service 
was rendered during the war period in the production 
of cordite, and it can be asserted with some confidence 
that the capital expenditure on the Gretna works 
was more than justified. 


British Industries Fairs. 


Great success has attended the British Industries 
Fairs which have been in progress during the past 
week in London and Birmingham. When the third 
section opens on Monday next in Glasgow a con- 
current display at these three centres of British 
manufacturing resources over a wide field will be 
open to the inspection of trade buyers. The Fairs, 
which have been organised by the Department of 
Overseas Trade in conjunction with the municipalities 
of Birmingham and Glasgow, are not exhibitions in 
the ordinary sense of the expression. They are trade 
fairs, admittance to which is restricted to trade 
buyers. Only British manufacturing firms are 
allowed to exhibit, and the display of any one firm is 
limited to articles manufactured in its own works. 
The engineering exhibits, which are confined to such 
articles as are bought by retailers for stock and 
fe-sale, are shown .chiefly at Birmingham. They 
include small machine and hand tools, accessories for 
motor cars, cycles and Laaepenes, machinery belting. 


steel ropes, weighing and measuring jances, and 
for electricity, gas oil. Scien- 


tke ry % instruments. are exhibited at tho 


White City, London, and light and heavy chemicals 
at Glasgow. 


Power Alcohol. 
og Rima oy been te on by the Empire Motor 


ut since its 
with which the 
immediate 


y to ensure 
to Great Britain. 
Attention has been geal directed to the possi- 
bili an early date considerable 
; In the first 


sale, and to 
mt sal, standard 
in hand tests 

te data governing 
internal combustion 

cm ae fuel and mixtures of 
mixtures containing 

kinds of denaturants. 


Howse of Commons Ventilation. 


NoumERovs have have bediinvesived ine 
the past few years vitiated atmosphere of the 
House of Commons. A committee to investigate the 
subject was appointed as long since as 1914, and now 
that conditions permit of attention being given to 
this subject an investigation is being undertaken by 
members of the staff of the National Physical Labora- 
tory. A scale model of the House of Commons, made 
in wood one-tenth the size of the original, has been 
constructed, and experiments are being conducted 
with coloured smoke so that the movement of the 
air currents may be carefully observed. Under the 
system which has been installed, fresh air, heated to 
60 deg. Fah., is drawn into the House of Commons 
through inlets in the floo.. The speed of travel is 
only 2ft. a second, but it is asserted that draughts 
are very prevalent, and that our legislators are com- 
pelled to take special precautions against unpleasant 
effects. It is understood that the remedies proposed, 
either the reversal of the present system or the pro- 
vision of new inlets in the walls of the House, have 
been objected to owing to the considerable expendi- 
ture involved. 

\ 


Unemployed Shipping. 


AccorpIne to the annual report of the Chamber of 
Shipping, which is to be presented to the meeting 
to-day, no less than five million tons deadweight ot 
shipping are now laid up in the ports of the United 
Kingdom, United States and Scandinavia, excluding 
a considerable number of wooden vessels laid up in 
American ports. Of these unemployed vessels, 
2,250,000 tons deadweight, representing over 9 per 
cent. of the total British tonnage, have been laid up 
by British shipowners. 
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made by the British industry. 
consists in the application of engineering processes 
Machinery for Glass Manufacture. | to large-scale production, apd there is no doubt that 
in there is & Jagge scope for the work @f the 
One of the most striking ‘achievements in British} e@ngineer™ in thé evdlution of nhéw procésseés in 
industry during the war period, and, indeed, since, | machinery not merely for the manufacture of bottles, 
is that made by the glass trade. It is now/| but, as has’ already happened to some extent in the 
a familiar story that when the war broke out the | United States, for a class of goods intermediate 
position with respect to, supplies of optical, and | between. the bottle trade and those higher types of 
chemical glass speedily became. critical. The suc-| glass which are of necessity made by hand.. An 
cessful efforts which were made.to remedy deficiencies | account. of what is being done by British firms will, 
in this respect are also well known, and British produc- | therefore, be of some interest, 
tions in these branches of the glass industry attained a{| As in other industries, there has been a tendency 
degree of excellence which is a tribute to the com-|in the glass trade towards the amalgamation of 
bined. work of scientists and manufacturers to meet | a number of small concerns into a strong combine. 
national requirements. As a result of what was then The British Glass Industries, Limited, has come 
done, the Department of Glass Technology came | into existence in this manner. More than twenty 
into existence at the University of Sheffield. Those | works are comprised in this combine, and although 
who are acquainted with the work of this department | a majority of the works are engaged in bottle manu- 
under the direction of the Glass Research Delegacy, | facture, various other branches are represented. 
and the investigations which have also been put in| The combine is engaged at the present time not 
hand by the Glass Research Association, have every merely in improving the equipment of existing works, 
reason to be confident that the British industry | but in the erection of new works at Canning Town, 
has now been founded on a scientific basis, and has | Charlton, and Queenborough. 
been equipped with the plant for the most modern 
metheds of production, 
At the moment the position of the optical glass 


Tae Cannine Town GLass Works. 
The Canning Town Works, which are already in 


What is being done | weighing machine and mixer. 





After mixing, the 
material is passed through a grating and fed on to 
@ conveyor belt which carries the batch to the 
hhoppers, situated at a convenient height above the 
dég-house of the furnace. 

A second system of mixing eliminates the use of 
the storage cylinders, the materials being delivered 
from a platform weighing machine into truck and 
thence to..mixer.. The temperature loyed in 
the furnaces is about 2500 deg. Cent., po | the raw 
material is mot converted into glass under normal 
circumstances in less than sixty hours. The tem- 
perature employed in the annealing furnace is usually 
about 1100deg. Fah., the Fahrenheit scale of 
temperature being in fairly general use. 

Numbers of bottle-making machines are now 
employed in the glass industry, all of them being 
of American origin. It is claimed that there is only 
one really automatic bottle-making machine in 
existence—the Owens—all the others requiring 
the addition of a separate device for feeding the glass 
into the machine. The best-known machines, in 
addition to the Owens, are the Hartford-Fairmont, 
Daubenspeck—the latter installed at Canning Town— 
which is designed for wide-mouthed bottles, the 
O’Neill—a double-table machine—the Miller, the 
Cox, and the Lynch. 
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by reason of the resumption of the German | partial operation, are designed to be the largest 
is @ somewhat critical one, and an/| glass works in Great Britain, 
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OWENS FULLY-AUTOMATIC BOTTLE MAKING MACHINE 


Of feeding devices, the best known are the Hart- 
the Howard, the Tucker-Reeves 


appeal has been made for a measure of protection | of nine units, each complete in itself as a glass| and the Rankin, the last-named being quite new. 


during the next few years to give manufacturers | factory, and the total output of bottles or jars, when | 
time to organise, their business on a peace basis.| the works are in full operation, will approximate 
This, however, is a political aspect of the question | 600,000 per day. To attain this output continuous 
into which it is not necessary to enter at this juncture, | shifts would . be employed. The .plant is being 
except to say that this branch of the glass trade | laid out in conformity with modern practice, including 
ought, in the national interest, to be retained at| mechanical mixing of the batch, ‘the employment 
least on @ sufficient seale to enable the services of | of the latest type of melting furnaces, gas-producer | 
the necessary skilled labour to be kept in employment | plant, and annealing plant. 
and to form the nucleus of a larger industry should | 
the need arise. 













time that manufacturers of optical and scientific | 
glass may be compelled to close down theif works, 
and those who, in addition to being manufacturers, | 
are merchants, forced to become factors of | 
foreign glass. Professor W. E. 8S. Turner, who is at 
the head of the Department of Glass Technology at 
Sheffield, has expressed the opinion, as the result 
of @ recent visit to the United States, that the future 
of the newly-established optical industry in America 
is also uncertain, and that many of the factories 
will, in all probability, be shut down. 

In other departments of the glass trade, notably | 
the manufacture of bottles, rapid strides are being 


also 





|in the industry, which are sands, 





machines for bottle making have been installed. There 
has been no essential change in the materials employed 


colouring mixtures, 
broken glass is added in a definite percentage to the 
other raw materials for most varieties of glassware. 
Methods of mixing vary to some extent. A common 
practice is for the raw materials to be stored in 
a series of large cylinders arranged in a line and 
built at such a height above ground-level that the 
mixing truck can pass along a réil-track benéath. 
The cylinders are usually charged direct from 
railway wagons, and the truck is a combination of 


lime, alkalis, and | 
but a proportion of cullett or | 


Pyrometrie control of | 
temperature is employed for the melting furnaces as | 
There is a real danger at the present | well as the annealing furnaces, and the latest type of | 








The Owens machine has been installed in this 
country, among other places, at the Chariton Works 
of British Glass Industries, Limited. 


Tae Owens Borrie-Makinc MAcHINE. 
This is a rotary machine—see Fig. 1—being composed 
of a multiple of arms or what are commonly known 
as heads, supported by and located radially around 
a central shaft, which shaft is supported on a 
travelling frame or carriage, each of the heads being 
a complete unit within itself, the mechanical move- 
ments of the various component parts of each head 
being actuated by stationary cam-paths tastened 
to the central shaft of the machine. The machine 
is made in three different types having respectively 
six heads, ten heads, and fifteen heads, and, in 
addition, there are several special machines built 
for the manufacture of large bottles such as acids, 
demijohns, &c. 

The first type built was the six-arm machine, 
but it was soon found that on large orders of a 
particular bottle, where the additional mould expense 
was justified, a machine with a gréater number ot 
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units or heads would make greater production | time in one mould on each ‘head, and’ the figures 
possible, and it was therefore decided to build one ; quoted in the table above are doubled: or tripled. 


with ten arms. After several years the same | 
reason seemed to justify a still greater number of | 
units per machine, and the fifteen-arm machine was | 
accordingly built. There are, however, very few | 
kinds of bottles used in sufficiently large quantities | 
to justify the mould expense and operating difficulties | 
of this Jarge machine, and this size is therefore not | 
used. generally. 

The ten-arm is the most economical size, although | 
there are many orders of small quantities where the | 
cost of manufacturing is less on the six-arm than on | 
the ten-arm machine. 

The machine which is illustrated in Fig. 1 works 
in proximity to an auxiliary furnace, com of 
a combustion chamber over a revolving pot, the 
revolving pot being 10in. in diameter and carrying 
glass to a depth of 8in. ‘The pot is fed continuously 
with glass from the refining tank of the. melting 
furnace. A portion of the revolving pot projects 
approximately 16ih. beyond the walls of the com- 
bustion chamber, ex a segment of the glass 
surface. The gathering moulds of the machine dip 
into this exposed molten glass consecutively as the 
machine rotates, and as each mould dips into the 
glass a vacuum is automatically created in the 
mould, sucking the glass up into it and thereby 
forming the parison. As the mould rises up and moves 
away from the glass a knife automatically cuts off 
the string of glass which has been sucked up, dropping 
that portion not in the mould back mto the furnace. 
During the rotation of the machine the parison 
moulds open, leaving the parison exposed, suspended 


© may quote as an actual case that of bottles of 
} 02. capacity waich were made three m each mould 
on a ten-arm machine ; the table made six revolutions 
per minute, and over a period of ten days’ running 
an average through the ten days of 10,080 market- 
able bottles per hour was attained. 


Tae DauBENSPECK, MACHINE, 


The Daubenspeck, made by Fraser and Chalmers, 
of Erith—-see Figs. 4 to 7, p. 208— is, as already stated, 
designed for the manufacture of wide-mouthed 
ware, and is now in successful ‘operation producing 
jam jars at the Canning Town Works. It is of the 
** press-and-blow "’ type, and consists essentially of 
two tables, the parison table and the blow table, 
each of which is mounted on substantial columns 
and revolves on ball bearings. The former is provided 
with solid parisons mounted on base-plates which 
are fixed rigidly to the table. The glass flows from 
the furnace into the parison before it is pressed. 
The parison table—A, Fig: 4—is driven bya cam 
on the countershaft—C, Fig. 5—which, by means of 
links, transmits motion to a pawl-bracket—D, Fig. 4. 
This bracket is bolted to a friction-collar surrounding 
the hub of the table, which in turn is bolted to the 
table proper; a braking effect on the table is thus 
secured. A flange on this hub has a corresponding 
number of notches to the parisons on the table, these 
notches forming a ratchet. 
pawl-bracket forward the pawl engages in a notch 
on the hub and revolves the table. At the end of the 
stroke the friction collar grips the hub, thereby pre- 


As the cam throws the | 
|} and a short length of a substantial stone wall which 
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transfer bracket and opens the jaws, thereby de- 
livermg the blank, 

The blow table—L, Fig. 6—is provided {with ten 
blow moulds, and is driven in a manner very similar to 
that of the parison table. A central) stationary cam 
works the opening and closing of the moulds. The 
blow heads-—-H, Fig. 6—come down at every stop of 
the table, and the necessary blowing is done. ‘The 
compressed air is controlled by cams on the counter- 
shaft. The open position of the moulds is indicated 
by B, Fig. 4.» The main driving power of ‘the 
countershaft is‘ through a small jack shaft by « 
direct-current motor of approximately 2 horse-power 
—J, Fig. 5: 

The number of bottles that can be made is 
approximately eighteen minute, but, of course, 
the output depends on the sizes and types of ware. 


Tue Lynca Macuiye at THE York Giass Works. 
Another works visited by our representative are 
those of the York Glass Company, where an old plant 
is now being completely modernised: York ‘is, of 
course, an old seat of the glass trade in England, the 
first glasshouse erected there being mentioned by 
Drake in his * Eboracum,” published in 1735. The 
Fishergate glass works, which are-now in possession 
of the York Glass Company, were established by a 
Mr. John Prince, a jeweller of the city, in 1794, and 
the modern works, although much-larger in extent, 
are still on the same site. A portion of the company’s 
works are erected on the site of St. Andrew’s Priory, 


was evidently the boundary wall of the Priory 
still shown to visitors. The clase of goods manu- 


Is 





by the neck-ring moulds, the neck ring itself having 
been formed when the glass was sucked into the 
parison mould. The finishing mould then closes 
around the parison, and the glass is blown up by 
compressed air, after which the bottle is automatically 
delivered on to a carrier or suitable device to be 
conveyed into the lehr or annealing oven. It is 
claimed that there is no process yet developed in 
automatic bottle manufacturing that will produce 
bottles as cheaply as the Owens, except, probably, 
on a very limited line of wide-mouth bottles, and then 
only where the quantities to be made are very small. 
The average possible production of various sizes of 
bottles on the Owens process for the various types 
of machines is given in the following table :— 





Production Six-arm Ten-arm Fifteen-arm 
per hour for machine. hine. hi 
I o.. ; “= 3200 4200 
2 of... — 3000 4000 
402... 1300 2800 3700 
6 oz... 1300 2500 3500 
8 oz... 1200 2100 3000 
12 oz... 1000 1600 2200 
16 oz... 900 1400 2000 


There will, of course be some little variation from 
the production figures given above, according to the 
shape and characteristics of the bottle, but these | 
quantities represent the average number of market- 
able bottles that should be produced per hour for the | 
sizes shown on the three different types of machines, 
For certain kinds of bottles, and on sizes below 3 oz. 
capacity, much greater production than that shown 
in the table is possible by means of what is com- 
monly known astthe plural-mould operation. In| 


this case either two or three bottles are made at one 


| falling. 


venting the table from travelling by momentum past 
the required point. A latch then engages on one of 
the other notches of the hub and definitely registers 
the exact pusition of table for pressing. 

The, pressing device seen at E in Fig 5. comprises 
two substantial columns straddling the parisons, 
on which is mounted the pressing cylinder. On the 
columns a crosshead, to which are connected the 
air cushion, spring plates, plunger, and plunger rings, 
moves. The pressing is actuated by compressed air, 
the air cushion—¥F, Fig. 4—ellowing for the variation 
of the time required to set the finish of different 
types of ware. Two positions beyond the pressing 
the glass blank is lifted slightly by a valve—at the 
bottom of the parison—riding up an inclined plane. 
At this stage the transfer device—G, Fig. 7, and 
K, Fig. 4—closes around the glass blank thus lifted 
and carries it across to the blow mould, where it is 
deposited. The transfer device consists of a bracket 
mounted on a spindle which in turn is lifted by a 
lifting cam on the countershaft and revolved through 
@ quadrant by a throwing cam which is also fixed 


@ pair of jaws which open and close at the desired 

times. These jaws are o from a lever at the 

top of the bracket, and actuated by the whole device | 
As the device falls on to the parison table | 
to embrace a glass blank the jaws are open, but at | 
| the desired moment a pin connected to the top lever | 
| hits the edge of the parison, thereby closing the jaws. 


desired arc of circle. It then falls, and a correspond- ie 
| ing pin at the other end of the lever, at the desired 
' moment, comes in contact with a collar on the main 





| in chemists’ bottles was developed. 


| bottles on a large scale, 


| best results in the finished article. 
on to the countershaft. On the bracket is attached | 
| glass should be more elongated in shape than in the 
case of wide-mouth bottles, and both of these forms 


. 2—YORK GLASS COMPANY-—-LYNCH BOTTLE MAKING MACHINE 


factured in the early days was white glass, chiefly 
tableware, but at a later period a considerable trade 
It is interesting 
to recall the fact that long before there were any 
Government regulations for the stamping of graduated 


| glass measures the York Glass Company realised the 


importance of having a high standard of accuracy, 
and had all its measures specially tested. As a 
result, the term “* York measures”’ came to be 
recognised as denoting a high degree of accuracy. 
To-day, under new management, the company is 
undertaking the automatic manufacture of glass 
and the Lynch machines 
which are installed, and which are giving satisfactory 
results, are the only examples of the kind in Great 
Britain. It should be pointed out that for the 
successful production of bottles by automatic 
methods it is most important to control with great 
accuracy the delivery of glass to the machine. The 
weight should not only be correct, but the glass 
must be delivered in a form calculated to give the 
For example, 
to make good narrow-mouth bottles the delivery of 


should be capable of variation as required. 

At the York Glass Company’s works Howard flow- 
feeders are oO ted in conjunetion with Lynch 
machines—see Fig. 2—and are turning out narrow- 
mouth bottles with consistently good results,, whilst 


| The device is then lifted and swung through the| by the adjustments provided on the feeder the 


operators are able to obtain a perfectly regular de- 
we of glass and also have a very fiexible control. 
The Lynch machine comprises two circular iron 
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tables on each ef which six moulds, are mounted. 
One set of moulds is for the primary blowing process, 
wherein the neck of the bottle is formed and‘a small 
quantity of air blown into the mould; these are 
called parison or blank moulds. 

The other set of moulds is for the complete blowing 


of the bottle, and these moulds are termed finishing | 


er blow moulds, The two tables on which the 
moulds are bedded are connected by a gear-wheel, 
and therefore rotate in harmony. The machine is 
actuated by compressed air introduced at a pressure 


of 40 Ib. per square inch, and its) movement is so | 


timed, by a system of cams controlling valves, that 
directly a mould has received the requisite quantity 
of “metal ’’ it moves round and its place is taken 
by another mould. A conveyor is provided to take 
care of the finished bottle, and it also is arranged to 
move forward a short distance as required to make 
room for the next bottle from the machine. Thus 
the conveyor, the machine, and the flow-feeder 
controlling the supply of “ metal’’ from the tank 
to the machine are all synchronised to act in eon- 
junction. 


The cyele of operations in the manufacture of a| 


bottle on the Lynch machine is as follows :—A mould 
is in position directly under the flow-feeder, and is 


| device operated by compressed air grips the neck of 

the bottle and transfers it to the eonveyor, which is 
| situated by the side of the machine. After this the 
| empty blow mould travels round egain until it is 

once more in position to receive a parison. The 
| machine operates at a speed. varying with the size 
of bottle from about fourteen to eighteen per minute, 
| and, in conjunction with a flow-feeder, is giving most 
satisfactory results. A picture of the machine in 
the works is given in Fig. 2. 
The York Company is experimenting at the present 
time with a new type of feeder known as the ‘“‘ Rankin’’ 
+—Fig. 3—the installation of which is being super- 
intended by the inventor. It is claimed. for this 
machine that it gives a more absolute control of the 
quantity of glass delivered than its predecessors. 
| and that a more uniform temperature can be obtained. 

Further tests of this new feeding device are awaited 
| with a good deal of interest, 

In view of the fact that practically all the machines 
employed are of American origin, it is, perhaps, 
not surprising to learn that it has been found 
necessary to introduce Americans into the manage- 
ment of British factories, at least during the initial 
period, and that a number of American workmen 
have also had to be imported to operate the machines. 

















PIG. 3—RANKIN FEEDER 


in a reversed position, 7.e., the neck forming the end 
of the parison is downwards. A charge of metal 
is delivered into the mould from the feeder and a 
slide or shutter seals the top of the mould; com- 
pressed air is then introduced, and forces the metal 
to the bottom of the mould. The mould then moves 
round to the second position. Here a_ plunger, 
operated by compressed air, comes up through the 
bottom of the mould and forms the neck of the 
bottle, at the same time delivering a puff of air, 
thus forming the parison. The mould then begins 
to travel to its third, or transferring, position. At 
the beginning of this movement it passes over a 
smal! steel flattening table on a spring mounting, 
which has the effect of smoothing off the end of the 
neck. About half way through this same movement 
a toothed pinion mounted on the mould-supporting 
arm engages in a rack on the fixed framework of the 


machine, and by this means the mould is reversed, | 


t.e., the neck of the bottle is turned uppermost. On 
reaching its third position the mould opens and the 
parison remains suspended by the neck-ring ; at the 
same time the mould immediately opposite, on the | 
finishing or blow table, closes round the parison, 
which is then released by the neek-ring. The empty 
mould on the parison table then travels round again 
to its position under the feeder, being closed and | 
reversed en route by similar means to those émployed 
to open and reverse it. The parison having been 
transferred to the blow mould, this mould then moves 
round, and in either its second or third position, at | 
the option of the manufacturer, a blow-head comes 
down on to the neck of the bottle and blows it up 
fully. Having been fully blown, the mould ‘travels | 
round to its fifth position, where it opens. Here a 





Other works in Yorkshire. where probably 50 per 
cent. of glass factories were situated until the develop- 
ments in hand by the British Glass Industries 
in the South of England were undertaken, have intro- 
duced machinery for bottle manufacture, and the 
prospects which await the modern British industry 
are believed to be more satisfactory than at any 
previous period. 
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BRIDGES WITH FLOORS BELOW WATER 
LEVEL. 


To utilise the Manistique River for operating pulp and 
paper mills its channel through the city of Manistique 
has been converted into a power canal of trough section, 
with concrete walls having exterior buttresses. This canal 
is nearly a mile in length and is closed by a concrete dam 
360ft. long. Two bridges cross the river, and their floors 
were lower than the new elevation of the water as raised 
by the dam. As it was very undesirable to raise the 
bridges, they were replaced by concrete structures under 
which the water is syphoned, the underside of the bridge 
being rough shaped in cross section so as to facilitate the 
flow of water. The parapet walls, therefore, are the sides 
of @ great: rec ar concrete channel, the bottom of 
which is the floor of the bridge, the water level against the 
parapets being 3ft..above the floor of the highway bridge 
and 6ft. above that of the railway bridge. ese bridges 
ate about 300ft. long, but the special construction is 
required only for the 160ft. width of the canal or river. 
Waste gates in the side of ‘the canal provide for carrying 
off excess flow in case of flood. With a working head of 


which is utilised in the mills for making paper for news- 
paper work, with a production of about. 100 tons daily. 


MINE HOIST FOR 100 MEN. 


With the high wages now paid to miners it is economic- 
ally important to reduce to a minimum the time of trans- 
porting them from the pithead to the working faces. For 
this reason the United Verde Copper Company has ordered 
@ man hoist which will carry 100 men instead of 30 men. 
It is of the single drum motor-driven type, ‘designed to 
operate in balance at a rope of 800ft. per minute. 
A recl, independent of the drum but keyed to the shaft, 
carries the flat counterbalance rope. A motor of 350 horse- 
power drives the drum shaft through a single reduction 
herringbone gear. The drum which is 12{t. in diameter 
and 6ft. long, can hold 2500ft, of 1}in. rope in two layers. 
The reel is 6ft. diameter and takes a 5}in, flat rope. Wood- 
lined brakes on opposite sides of the drum are operated 
under hydraulic control, and brakes and clutches operate 
automatically if the engineman should neglect to handle 
the controlling levers. The loading is approximately as 
follows :—Men, 16;5001lb.; empty double-deck cage, 
13,500 Ib.; two loaded ore cars, 12,000Ib.; rope, 2500ft. 
of ljin., 12,200 1b,; maximum cable pull, 42,200 Ib.; 
counterweight, 30,000 Ib,; flat rope, 2100ft., jin. by 5}in., 
8800 lb. 

OF 


MARINE DIESEL ENGINE 2400 


HORSE-POWER. 


The largest four-cycle marime Diesel oil engine yes built 
in America is a six-cylinder machine of 2400 horse-power, 
built by the Worthington Pump and Machinery Company 
at ita works at Buffalo. The cylinders are 29in, diameter 
and 46in. stroke ; main bearings, 17}in, by 24in.; crank 
pins, 18in. by 15in.; wrist pins, LO}in. by 9}in.; ian. 
sion, 500 Ib.; injection, 900 lb.; brake horse-power, 1750 ; 
mean effective pressure, 85lb.; mechanical efficiency, 
75 per cent.; weight of crank shaft, 36} tons; weight oi 
} 340 tons ; i indi 


AMERICAN 





large and twenty-two older 

200 horse-power, all boilers having burners of the 

mixing, steam - atomising type. An automatic 

tor controls the fuel oil pressure, steam atomising 

ing, varying each in accord- 
burners 


! 


i 


pressure. 
t_ wide open, 
the pressure instead of amount of steam being regulated. 
damper regulator controls the dam of six boilers 
and the other controls those of the remaining four boilers. 
Variation in steam pressure in the main header, due to 
variation in the load demand, is the primary means of 
control of a steam governor which regulates the pressure 
in the oil header. In the steam regulator the actuating 
elements are opposing steam and oil diaphragms with 
areas and leverages conforming to a ratio of 4 to | between 
steam and oil. For the damper regulator the oil pressure 
is the controlling factor. 


AUTOMATIC TRAIN CONTROL. 


The latest of the many automatic systems tried experi- 
mentally on American railways for controlling the 
and movements of trains has been given & trial on about 
six miles of the Cincinnati, Indianapolis, and Western 
Railroad, extending over eight consecutive block sections, 
equipped with automatic electric signals having three- 
position sema; . The system can be operated, how- 
ever, without roadside signals. The equipmentis designed 
on the closed circuit principle, and is of the intermittent 
electrical contact type, using 60ft. ramps or contact rails 
with 40ft. of contact length. The locomotive has an auto- 
matic brake valve and signal lamps for service applica- 
tion of the brakes. It has also a speed-controlling ice 
which will hold the brakes until speed has been reduced 
to a pre-determined limit. On entering a block against a 
caution signal two applications of the brake are made, 
automatically reducing the speed to the desired limit ; 
the engine man can then release the brakes, but they will 
go on again if he exceeds the limit. If the train enters a 
block against a danger signal the automatic stop will 
apply the brakes with force enough to stop the train in a 
ort distance. The chart of the speed recorder shows 
these operations. The speed control and automatic stop 
devices are independent, so that failure of the one will not 
affect the other. For the speed control the driver can 
release the brakes from the cab, but after the automatic 
has operated: he must get down on the ground in 





25ft. the turbines develop about 8500 horse-power, all of 





sto 
~ to release the brakes. 
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Railway Matters. 





Ar the half-yearly meeting of the Great Indian Penin- 


Notes and Memoranda. 


| Tae American Air Service has submitted estimates for 











Miscellanea. 





Iron ore has been found at Pwegauk, near Maymo, 


sula Railway on January 2Ist the chairman said that a | the coming financial year amounting to no less than 60 | Burma. Operations on the deposit have already been 


large expenditure on capital account for engines, 
vehicles ancl goods wagons was necessary. 
Tuere haye just be itched . 
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Castren, formerly Sesion 

up a plan for the the te I 
of Petchenga been to Finland 
Russia under of Dorpat. Professor 





will at the same time 
the project should be carried out by the State or by a 
private company. The railway in question is of great 
interest to Finland, Petchenga being the only Finnish port 
that is ice-free all the year round. 

Tue railway strike of September—October, 1919, did 
not find the railway companies unprepared for such an 
event. A contemplated step, should a general strike occur 


at any time, was the provision of wireless telephony over eliminating danger, and a technical paper—No. 264—on | for the encouragement of industrial research. 
the London and North-Western, Great Western, Midland | 
It was not, \ however, found 


and Great Eastern systems. 
possible to install more than | 
the time the strike was over, C 
Wellingborough, Leicester, Birr 
ham and Leeds bac pad 
other. Thei 


Railway, about ae 


is the sequel to this, 


* container ”* ayer dis 

Railway Express 

between New York and 

Railroad hag fitted up a 

nine containers, . 

respectively, are 

on motor t 

6ft. wide, and have @ 

a capacity of 6000 Ib, 

and thus are 

sequently when on 

because of the a 

pilferage, about 

America as in this comptry. The car is 

in passenger train service. 
Tue acceptance of German tenders for fo 

for the Compaiiia del oe 

Fifteen are to be suppli 

of Breslau omoke 

the locomotive hee 

tender. Ten 

seven months and the 3 ay five a oll 

Hannoversche Gesellschaft of Hanover 

locomotives at the same price as the 

Company, five of which must ater ie cmv 

and the remaining five a month later. locomotives, 

series 4000, are ingly +5 oo by 

Cassel, at @ price pesetés per 

locomotive and 2.50 for the tender. The} 

are seven months for the first five, 

next five, aaae nine months for the 


Durine the nine months foliowing , 
ist, to private operation of the U; ae 
increased the @ daily per freight 


from 22.3 to 28.6 3 My ad 
28.3 to 30 toms; reduced the 
unmoved carts from 103,237 on Mareh ist to 
December 3rd; moved the third highest 

in the history of the country ; spent 
extra on the maintenance of cars and | 
locomotives; contracted to 
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bottom tank has a capacity 
SUeceeding tanks haye 
000 and 262,000 gals. respectively, 
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mitlion dollars -£12,000,000 nominal—and it is proposed proposed | commenced. 
to spend over £370,000 on the ree yones es of WE wndsesteill that Mr. _ has been ap- 
helium. The : pointed editor of the i vee d Engineering 


seed with the 
of water a day 
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free er of copper in “all fotths. 
also been issued Covering the free export 
imetalein view of the disastrous conditions of 
te. 


of the most important Swedish manu- 

ural =m eid implements, 
' at Stockholm, it Was decided immediately to 
reduce prices of rq kinds of machinery and imnlements 
by 10 to 20 per cent. 









' Tue Chilean Government has granted ® concession of 
300,000 hectares—n 750,000 acres—in the province 
of Llanquihue to a firm for the purpose of esta- 


blishing an iron and steel industry. The Brn, has to com- 
its installation within two years, and to start pro- 
metal within five years, otherwise the concession 


We are informed that the Industrial Welfare Society 





and wasting, some 


Ib discussing the present c 
Germany, the Chemical Trokes 
there.can be no doubt that, exeept for tho 
een na the Rhine, the great 
y are unfavou = 


suffering much less 


is 
to existing conditions, and in 
very profitable business, 






past ten years the use of storage-battery loco- 

has rapidly increased in American coal mines, 
notwithstanding that they are a possible menace to safety. | 
Tf 1916 the United States Bureau of Mines, in co- -operation 
with manufacturers of locomotives and batteries, 

pared tentative specifications covering minimum safety | 
requirements. The Bureau began laboratory and other | 
investigations bearing upon possible dangers from head- | 

lights, from abrasive sparks produced by brakes and 

wheels, and from battery equipment, with a view to 





‘ Preliminary Investigations of Storage Battery Loco- | 
” issued by the Bureau of Mines, contains data | 
during the investigations. 


Tue value of lifting magnets for 
billets, _ was discussed Maj 
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with efficiently. 
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iving evidence before the Committee 
the Board of Trade under the Gas 
= ae Dr. J. S. Haldane stated that the 
of lighting gas was entirely due to thotencbon 
contained in it. With pure coal-gas yr oor the 
of poisoning was almost negligible, but the 
and so far as they went the very limited 
showed that with carburetted water-gas—con- 
about four times as much carbon as 
Sk, risk of accidental poisoning was 
as great. Experiments had shown that, bm 
the gas wae left turned on, it was almost i 
@ poisonous percentage of carbon monoxide 
sleeping level where pure coal-gas was used, but 
carburetted water-gas it was quite easy. ee adyo- 
@ definite maximum for the percentage of 
ible in domestie gas, and eee 
as reasonable. 


a Speedwell was Fs 
17ft, in breadth, and was 

horse-power de Laval steam Sem 
an oil-fired water-tube boiler was 


it being regarded as 
upd 


to the sails, since, 
ow heey steam and sail were employed simultaneously 
adopting a turbine 

to the Tnstitusien of 


as often as ble, The reason 
Lot the de Laval type was explain 
Engineers and Shipbuilders in Scotland, by Mr. James 
Watt as being the fact that the quantity of steam passing 
the nozzles did not vary to appreciable 
‘extent with the velocity of the vanes or but with 
the initial pressure only. In this way the turbine, when 
assisted by the sails, did not exhaust the boiler, although 
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opel 1 
largely out of earnings for additions and betterments to 
promote the movement of cars; made arrangements to 


the rotor speed increased considerably owing to the | 

























running to the full extent.of their capacity. F 


heer g 


@rranging an important conference to be held at the 
ion House on Mareli 2nd. The Lord Mayor will be 
» chair, and = rs include the following ; 

H K.G.; the fiche Hon. E. Shortt, 


ay Hoo. H. A. L. Fisher, 
the Hon. J. R. Clynes ; 
Ww , Bart., C.B.E.; Sir 


to Zanzibar harbour 
which it was originally 

reclamation 
‘Spit, near the town. A 
with a minimum 


Gonstructed. It is 

ntended pt og t of all kinds, 

| incladingl ' cranes. being spoken 
of is the construction of 4 electric railway 


to run the whole length of the island, with branch lines at 
important centres. 


THe announcement is made by the Secretary of the 
Department of Scientific and Industrial Research that the 
Research Association for the Cast Iron and Allied Indus- 
tries has been approved by the Department as complying 
with the conditions laid down in the Government scheme 
As the 
Association is to be registered as a non-profit-sharing eom- 
pete the promoters have applied to the Board of Trade 


for the issue of a Section 20 of the Companies’ 
bar anaes 2 The | y of the Com- 
celiac this Association is 

Mr, Me Thee , 174, Corporation-street, Birmingham. 


Tr was stated in a recent issue of the Moniteur des 
Intérets Matériels that the much-discussed project of a 
canal age Bruges and Roulers will shortly be put into 

i oe are now under consideration. 

to the fret. we henre canal nar run from ‘the 

in Oyghem to the 

wid and Shee Loe ie, the length 

Seaton keine Sm 28 kiloms. It would be arti- 

ficially with water and have sixteen locks in its 

course. second plan would connect Roulers by water 

with the river Zarrenbeek, which flows into the Bruges - 

Ghent Canal at . If the latter plan were 

adopted it would be necessary to widen the Zarrenbeek. 

The port of Zeebrugge is particularly interested in the 

construction of the new canal, which will éonnect it with 
the southern industrial towns. 


A susseor of much importance to manufacturers was 
recently discussed at a : ene of the Council of the 
Birmingham Chamber of Commerce. The chairman of 
the Birmingham Corporstion Electricity Supply Commit- 

tee, Councillor H. K. Beale, referred to the recent refusal 
of of the City Council to take the reaponsibility of embarking 
any further expenditure in the way of carrying out 
for more current. Mr. Beale said the 
matter that had brought him there particularly was a 
made by Mr. George Cadbury that seeing the 
Corporation could not provide any more power for an 
unknown time, it might be worth while for the traders 
- the city who wanted power to provide it for themselves 
lending money to the Corporation on the usual terms 
ote cent. In that case the Corporation, if they could 
yf way to securing enough money, would be urged to 
Set ilarted ah once on & now coheed 

THE proposal of the French Government to put in hand 
the construction of a huge exhibition building on the 
site of the Paris fortifications at Billancourt, is once more 
causing serious concern to the Municipal Council, which 
has undertaken to share one half of the cost with the 
State. The plans originally prepared for the State were 
objected to by the Council, which insisted on a selection 
being made from competitive plans, and now that that 
has been done the Council objects to the Government's 
choice on the ground that it is too pretentious. At the 
same time, the Council decided several months ago not to 
start upon the construction of this costly building in the 
| present condition of municipal finances, but the Govern- 


Hy 


purchase approximately 50,000 new freight cars, 150 new | reduced resistance of the propellers. Experience showed | ment appears anxious to carry out the original programme, 


begun the | 


locomotives and 1000 new passenger cars ; 


| that the combination of the two powers produced a speed | 


which will endow Paris with probably the finest exhibition 


reconstruction of thousands of old cars; moved, with a | nearly equal to the sum of the respective speeds when | building in the world. The Council urges that the money 
deteriorated plant, under disturbed labour and business | sailing alone and when steaming alone, one reason being | would be better spent upon the construction of tenement 


conditions, the largest volume of traffic every known in a 
single year. 





| speed i 


that the efficiency of the turbine improved as the rotor | 
nereased. 


houses, of which several thousands will have to be erected 


| to relieve the present congestion. 
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Unemployment. 


A stupy of the written and spoken literature of 
unemployment reveals the existence of many lines 
of thought, First we have the labour view, which 
may be briefly expressed as “ reduced production” ; 
then the philosophic view that co-operation between 
capital and labour, and increased production, is the 
only cure; the economic view, that employment 
will follow a fall in wage-rates; the financial view, 
that currency must be deflated and exchange values 
restored ; and, finally, the long-suffering taxpayers’ 
view, that the reduction of taxation and rating is the 
only hope of restoring industries. Now of all these eures 
except the first it may be said that they have some 
element of truth, but of not any of them, and not of 
all combined, can it be safely asserted that they would 
prevent the occurrence of. waves.and periods of 
trade depression. Analyses of the causes of trade 
oscillations have from time to time been attempted— 
as, for example, in Mr. D, H. Robertson's “ Study 
of Industrial Fluctuation ’—but up to the present 
day no one has succeeded in laying his hand 
detinitely on the cause of these perturbations, and 
until some one does we can only hope to blunder on 
the means of preventing them. We are in the 
position of a man who, finding a machine out of order, 
and unable to trace the cause, tries one thing after 
another in the hope—sometimes realised, often not— 
that he may by accident discover the remedy which 
he is logically unable to prescribe. As long a8 our 
ignorance of the cause of the peaks and hollows of 
trade, which are, as at the present time, international 
in their extent, remains, we shall never find the 
means of smoothing out the oscillations and reducing 

the curve to the ideal condition—an upwardly 
tending straight line. 

It is thought sometimes that if, as we believe, 
a law exists, there must in the current depression 
be.a remarkabie departure from it, for the conditions 
appear to be such that trade ought now to be at the 
summit of the highest wave in its history instead of 
in a hollow. On this point we shall not attempt to 
argue. In common with the world at large we 
believed that the cessation of the war would be 
followed by great industrial activity. That all of 
us were wrong is one of the most striking instances 
of the profundity of the general ignorance of the 
causes that encourage and restrict trade. This total 
failure of the world to foresee what. was about to 





happen raises an uneasy doubt. If we could not 
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foretell the coming of the slump, ii, even when its 
approach could no be denied, we were powerless 
to, arrest, its, adyent, is, there any real likelihood 


that. we can do, ought to regulate its course, to abate 
its vigour, or. to. hasten its.end? Are we, in fact, 
as powerless as a ship in. a storm which must weather 
it as, best it can, but, by no amount of taking thought 
can modify the pressure of the wind by a pound or 
reduce the height of the waves by a single inch ¢ 
Were that indeed our, condition the policy of doles 
and relief works, which. may be regarded as equi- 
valent to battening down, the hatches and waiting 
for the gale to blow itself out, might be regarded as 
the best in the circumstances, But if our condition 
is. far otherwise; if.we are, even, but in a, small 
measure, free agents ; if we do, indeed, possess some 
power of allaymg trade waves;, if we can claim 
some ability to bend industries to our will, then it 
is for us to apply ourselyes.to that end with all the 
energy in. our power, and with united effort. It is, 
then, of some interest, to inquire if there is any room 
for hope in this direction, We find first this encour- 
aging fact, that. the whole world is in need of the 
products of industry. Thet truth alone is sufficient to 
give us encouragement, for in it resides the difference 
between the present depression and the depressions 
which in pre-war days occurred at fairly regular 
interyals,. What the causes.of those depressions 
were we cannot say, but we can say, at least, that the 
world .at their beginnings was not in crying need 
of industrial productions. There is, to-day, only 
one commodity that the world does not need in far 
reater quantity than ever before—material of war. 

hat the sudden cessation of the demand for that 
materia) has an effect on the industrial position, 
an effect of unknown magnitude, we shal] not hesitate 
to agree; but since the great armament firms have 
turned to the production of peaceful products the 
result is less serious than it would otherwise have 
been. When we. see; then, that the products of 
workshops of all kinds are urgently needed, and yet 
that trade languishes, we ask ourselves what causes 
they are which prevent the demand for goods ? The 
cause generally advanced is shortness of money, 
which is unquestionably the right one with regard 
to most markets. But doubt is thrown on it in the 
case of America, which is believed to be exceptionally 
rich owing to the moneys received from Europe 
during the years of war. Some other explanation 
of her position may be necessary, but for the time 
being we may neglect it and assume that were more 
money generally available trade would not now be 
suffering as it is. It is on this view that several of 
the cures for depression are based—the reduction 
of wage-rates, the remission of taxation, the restriction 
of rates, and so on. Now we have the Chancellor 
of the Exchequer’s statement that he cannot see 
his way to reduce the income tax this year, and it 
may be concluded that the corporation tax will also 
The excess profits duty will go, but it goes 


remain. 

too late, for the evil that it did lives after it. In 
this direction we can look for no amelioration. In 
the matter of rates the position is different. They 


could be kept within moderate bounds by more rigid 
regard to economy and by the postponement of 
ambitious programmes. The disastrous effects of 
high rates upon industry are well known. Far, far 
better would it be for all boroughs to remove entirely 
the rates on industrial undertakings than, as is their 
practice, force them up till, like Yarrows and many 
another big firm, industries are driven away. But, 
after all is said and done, the cost of labour is the 
biggest item in production, and in the reduction of 
it les our chief hope. At the risk of being gravely 
misunderstood we must here state an obvious but 
brutal truth: The rate of wages paid cannot inde- 
finitely be maintained at a level higher than the 
industry can bear. Whatever may be the effect 
upon the lives of the people, however great may be 
the departure from the ideals we have set ourselves, 
wages must fall to that point at which production 
can be carried on at a reasonable profit. It is some- 
times asserted that wages are low because employers 
will ‘not introduce improved plant or because 
invention is at a standstill. The argument is illusory. 
A eountry may be helped by its natural resources, 
but it can never for long maintain a superiority over 
active rivals by intelligence and enterprise. Sooner 
or later the best methods of production are possessed 
by all nations, and equality in this respect having 
been secured, and assuming similar natural facilities, 
the controlling factor in costs becomes the rate of 
wages. It would take long to elaborate this point, 
but it is sufficient to call attention to the now wide- 
spread use of the steam engine, which for some years 
gave Great Britain industrial predominance, and to 
such events as the development of the iron industries 
in India and Australia. As an example of another 





kind we may observe that Belgium, employing in the 


















































































































































t similar to that used here, and 
with natural advantages little if any better than our 
own, is able to undersell us solely use labour is 
less costly. In the same order of ideas we may touch 
also upon the vexed subject of “ cutting the rates.” 
However much employers may be anxious not to 
“cut the rates,” economic pressure must sooner or 
later force them to do so. When they have exhausted 
all other means of reducing the cost of produttion, 
and thus have brought themselves to a level with 
the best competing nation or firm, the rate must be 
reduced or the market lost. Here we must add, 
even though it be familiar knowledge, that “‘ cutting 
the rate” does not necessarily mean the reduction 
of the workmen’s income. As a rule it means no 
more than that in order to earn the same wages as 
before they have to work harder. 

If a general, rather than a detailed, view be taken 
of the whole position, we think it will be admitted 
that the present condition of affairs is the result of 
the attempt at an inappropriate moment to accelerate 
social reforms. The convulsion of Europe by war was 
seized upon as an opportunity for the realisation of 
ambitious schemes to make this land of ours “ fit 
for heroes to live in.” We advanced wage rates 
and reduced hours, introduced new ministries for 
transport, health, and so on, pressed on with an 
expensive extension of education, continued subsidies 
and control, and started municipal improvements 
on «@ large scale. All these things were done with 
little or no regard to money, and with a wild dis- 
regard of economic principles. We imagined vainly 
that we could hasten the wheels of progress by willing 
to do so, and now we discover that, in the effort, 
we have run the boiler out of breath and must wait 
till steam can again be raised. We imagined that 
we could meet the world in competition with less 
work, and now we find that it is more work that is 
needed. We imagined that we could satisfy the 
heart's desire by giving riches to our workpeople, 
and now we find that, with the best intentions, we 
have impoverished them. But we are learning our 
lesson. We are finding out that economic laws are 
as adamant as physical laws; we are discovering 
that labour of all kinds has only a certain world value, 
and that by no means can that value be changed ; 
and, above all, we are finding that social improve- 
ments can only be secured by hard and honest work 
by those who need them, and never by excessive 
taxation or excessive wages. 


steel industry 


Cutting Tools. 


THERe is no individual process or group of processes 
of more direct and fundamental importance to all 
branches of engineering than the cutting of metal. 
Indeed, apart from those branches dependent mainly 
on cement and concrete, engineering might almost be 
defined as the art of shaping and cutting metal. 
Even without unduly stressing so obviously one-sided 
a definition, it must be admitted that cutting tools 
are among the most important, if not the most impor- 
tant, of the implements of the engineer, and yet it is 
not too much to say that we know but littie about 
them and their precise mode of action. It is true that, 
thanks mainly to the work of metallurgists, we are 
now able to tear off huge quantities of metal in a very 
short space of time, so that the total cost of machining, 
from that point of view, has been enormously reduced, 
and that some engineers and metallurgists have made 
efforts to determine the best speed and depth of cut 
for particular types of tool and material. Yet in 
spite of the investigations of metallurgists and engi- 
neers, it remains true that our real knowledge of 
cutting processes is slight, for such inquiries,as have 
been undertaken have, as a rule, been directed mainly 
to the solution of some special and immediate problem 
rather than to the elucidation of fundamental prin- 
ciples. 

This state of affairs has, fortunately, been fully 
recognised by the Institution of Mechanical Engineers, 
which has appointed a Research Committee to investi- 
gate the whole subject of cutting tools. The past 
record of the Research Committees of this Institution 
is a brilliant one, particularly as regards alloys 
research, and it is not too much to hope that the 
present Committee, if adequately supported both from 
within the Institution and from without, will fully 
maintain that high standard. Incidentally, it may 
be hoped that such research, carried.out by an inde- 
pendent Committee supported by a great technical 
Institution, will serve as a pattern and a standard to 
the numerous research committees organised under 
the “ Research Association” scheme of the Depart- 
ment of Scientific and Industrial Research. The 
untrammelled atmosphere of the Institution of 
Mechanical Engineers should prove of great advantage 
for the healthy development of real research, provided 
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taken by the Committee. There is, in such cases, 
always some risk ba ope or other enthusiast, ob- 
sessed with some special as: of the subject, may 
divert the whole section MF the work ana’ the 
matter in which he himself is particularly interested. 
For instance, there can be no doubt that the problem 
of accurate taps and similar tools for the making of 
correct screws and screw gauges is of great im 
tance, and that as concerns that particular problem 
one of the main difficulties arises from the tendency 
of steel to undergo distortion during hardening. The 
best steel to use, and the best way to harden it for 
such purposes, is a matter of great interest and 
importance ; yet it is essentially a problem of detail, 
and as such should not, we submit, be placed in the 
forefront of the programme of a Committee charged 
with the study of the whole question of cutting tools. 
Similarly, the best composition and treatment for a 
high-speed steel which is to yield the heaviest cut or 
to withstand the highest cutting temperature, is 
also a matter of real importance, but—from the 
broader point of view—a question of detail. If the 
Research Committee is to do its work properly, it 
must begin by laying a solid foundation of funda- 
mental fact and knowledge regarding the real mech- 
anism of the cutting process as applied to various types 
of material cut. After all, cutting is, in the ultimate 
analysis, a means of producing a particular type of 
fracture at a desired point in a material, and the 
precise way in which such fracture can be produced is 
the first subject for really fundamental study. The 
problem thus becomes that of investigating the inner 
mechanism of cutting—-what may be termed .the 
“ physical metallurgy ” ofthe process as applied to 
materials of varying degrees of hardness and ductility. 
Once the behaviour of the material which is being cut 
has been thoroughly studied and understood, the best 
manner in which the necessary forces can be applied, 
and their reactions on the tool can be more easily 
investigated. 

There is some indication that the Committee of the 
Institution of Mechanical Engineers, after a good deal 
of preliminary groping among the intricacies of the 
subject, has sealed the importance of a preliminary 
and thorough study of “ fundamentals,” and it is 
much to be hoped that it will not be deflected from 
that path or driven into any detailed study of special 
problems until the wider questions have been at all 
events partly elucidated. The Committee, we know, 
can rely upon very cordial support from some of our 
leading investigators, both on the metallurgical and 
the mechanical side. If it can organise the force 
which is at its disposal so as to bring about a successful 
attack on the difficult and complicated problem before 
it, it will not only render a very great service to engi- 
neering generally, but will also show that the direct 
effort of a great technical Institution, without Govern- 
ment aid or incentive, is capable of producing research 
results of the highest value. Research by an Insti- 
tution Committee is, in reality, the best form of truly 
co-operative research, and we shall, look forward 
with very special interest to the results to be achieved 
by this Committee. 


——- 
— 








Severn Barrage Scheme. 
No. L. 


On the 10th and 11th inst. a joint meeting was held 
in Birmingham of the Institution of Civil Engineers, 
Electrical Engineers and Mechanical Engineers to 
discuss the Severn barrage scheme, and particularly 
the third interim report of the Water Power Resources 
Committee. A large gathering attended both sessions— 
the first of which was held, by the permission of the 
Lord Mayor, in the Council Chamber of the Birm- 
ingham Corporation, and the second, by permission 
of the University authorities, in the University Build- 
ings, Edmund-street. The chair was occupied by 
Mr. J. D. Watson, M. Inst. C.E.—President of the 
Birmingham Association of the Institution of Civil 
Engineers—_who was supported by Mr. F. Forrest, 
M.I.E.E.—Chairman of the South Midland Centre 
of the Institution of Electrical Engineers—and 
Sir Gerald Muntz, representing the Institution of 
Mechanical Engineers. In introducing the subject, 
Mr. Watson said the Severn barrage scheme had been 
thrust upon the public with a floprish of trumpets 
in @ manner suggesting political stage management ; 
but, whatever the genesis, they as engineers, and 
not politicians, had met to discuss the question 
scientifically and practically. The subject was 
intensely interesting, and was the more so, perhaps, 
because it was fraught with many difficulties. 

On the first day the discusson was opened by 
Mr. R. A. Chattock, M.I.E,E.—Chief Electrical 
Engineer of the City of Birmingham. Mr. Chattock 
in the first place summarised the particulars which 
had been published by the Ministry of Transport 
and the Water Power Resources‘Committee, and then 
went on to discuss the financial possibilities of the 





that a sound, broad view of the whole problem is 





scheme. He said that no estimate of the cost of the 
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scheme had been given in either of the reports 
The financial result to be obtained 80 
vitally mn the capital cost involved that it was 
very Youbtful whether the discussion could disclose 
any true idea of what the cost of the electric current 
would be when delivered in industrial areas where 
it could be used. He had, however, prepared esti- 
mates of the cost as regards the installation of the 
electrical machinery and switchgear at the barrage 
and at the high-level reservoir. The Ministry of 
Transport scheme mentioned one million horse-power, 
with an average of half a million horse-power over 
a ten-hour day. The Water Power Resources Com 

mittee mentioned an average of 260,000 kilowatt. 
over a ten-hour day. Taking the latter figure as a 
basis for calculation, he assumed that an average 
of 260,000 kilowatts could be distributed to the 
transmission lines for ten hours a day, giving a totu! 
distribution of 2,600,000 kilowatt-hours per twent, 

four hours. The average efficiency of the Ministr) 
of Transport scheme would be about 63 per cent. 
from the brake horse-power in the barrage turbine 
shafts to the overhead transmission lines. Working 
back from that, it was obvious that the..capacit, 
of the generators at the barrage should be 476,00: 
kilowatts, Taking that figure as his basis, he had 
estimated that the cost of the electrical 
machinery would be £17,707,000. The cost of the 
scheme was far too high; he therefore put forward 
@ suggestion to use constant current generators in 
place of constant-potential generators, and to run 
them in series on the Thury system. The average 
efficiency of such an arrangement would be about 
62 per cent. from the brake horse-power in the barrage 
turbine shafts to the overhead transmission lines, 
and the scheme would require a generator capacity 
at the barrage of 456,000 kilowatts. The cost of the 
electric plant, exclusive of foundations, buildings, 
&c., in that ease would be, he estimated, £11,998,000. 
Mr. Chattock also said that he estimated that, on 
the basis of electrical machinery only, current would 
cost with the Ministry of Transport scheme 0.544d. 
per unit, and with his suggested scheme 0.369d. 
per unit. 

He had not, he continued, considered the cost 
of the transmission lines for conveying the electrical 
energy to industrial centres, both as regards the 
capital cost and the loss of energy in transmission ; 
the figures relating to these sections should be com- 
bined with the estimates he had given of the cost 
of the generating and pumping-plant equipment. 
It appeared probable that the cost of other sections 
of the work would be far heavier than the cost of the 
electrical equipment, and in)order that the whole 
question might be properly gone into he welcomed 
the suggestion of the Water Power Resources Com- 
mittee that the Board of Trade should appoint a 
special committee of inquiry, mainly composed of 
technical and scientific members, to undertake the 
necessary investigations. 

Professor F. C. Lea, M. Inst. C.E., discussed in 
detail, with the aid of diagrams, the complex tidal 
variations which occurred in the Severn. He also 
described the geological features of the site, and 
gave it as his opinion that before decisions were 
made it was necessary that careful hydrographic 
surveys should be made and records kept, and that 
particular attention should be given to the problem 
of silting. It was also necessary that the geology 
of the district should be carefully examined. Data 
concerning the daily and the fourteen-day variations 
of the tide were, he said, required, and, if a reservoir 
was decided on, its proposed capacity should be 
considered in relation to both those tidal variations 
which were by no means constant. The turbines 
should be capable of working efficiently at heads 
varying from 6ft. to 36ft. The whole scheme was 
worthy of consideration, but in view of the large 
capital expenditure which would be involved, and the 
possibilities of the cost of removing silt, and of loss 
to vested interests, the scheme should be thoroughly 
examined before any policy was decided upon. 
The matter, however, should be faced in a hopeful 
and enthusiastic way, as, if at all economically 
possible, the scheme would assist in the conservation 
of natural resources, and encourage a greater use of 
electrical energy for many purposes for which at 
present hand labour or other sources of power were 
less economically used. 

Mr. J. W. Twinberrow, M. Inst. C.E., after out- 
lining the history of tidal-power utilisation, and 
particularly the proposals relating to the Severn, 
described the scheme which he had submitted to the 
Water Power Resources Committee. In referring 
to the scheme which had recently been published by 
the Ministry of Transport, he said that on February 
24th, 1920, he and his collaborators were advised by 
both the chairman and secretary of the Water Power 
Resources Committee that the Ministry of Transport, 
having seen their interim report, was asking to be 
supplied with a copy of their evidence. It was also 
that they should attend a conference with 
the Committee and the Ministry. of Transport. On 
F 28th they agreed to both suggestions. 
On March 11th, 1920, they attended: the conference, 
the Ministry of Transport being ted by 
Sir Philip Nash and Sir Alexander Gibb. Their 
projects were then still further explained, and another 





meeting with the Ministry’s enginéers was fixed for 








Fes 25, 1921 


THE ENGINEER 


211 


March 19th, 1920. At that meeting their proposals 
were further explained. The meeting ended with 
a discussion of the next steps to be taken. Their 
opinion, as already explained to the Water Power 
Resources Committee, was that further elaboration 
of designs and details was superfluous in view of 
what they bad done, but that— 

(1) The geology rig: Severn Tunnel and Beachley 
sites required eareful expert investigati supple- 
mented by borings or triel holes, Also that the 
Great Western Railway Company should be asked 
to look up all its old-drawings of the Severn Tunnel 
which might throw light on this subject ; 

(2) Tidal gauges should be set up at both spots 
and continuous records kept theneeforward ; 

(3) Samples of the water should be taken from all 
points of the estuary and at all states of the tides 


with a view to ascertaining the quantity of silt m 
suspension and its rate of deposition. that the 


probable action of the silt on the runners of the 
turbines should be investigated ; 

(4) A geographical survey should be made of the 
highlands within a large radius in order to establish 
beyond doubt whether better sites for reservoirs 
existed than those they had chosen near Tintern or 
not ; 

(5) The vested interests in the neighbourhood 
should be ascertained, and the probable effect on 
them of the altered régime of the river should be 
carefully investigated ; 

(6) The question of high-tension generators and 
transformers working in the ly humid 
atmosphere of the estuary should receive attention ; 

(7) A fresh survey of the estuary should be made. 

Mr. H. P. Raikes, M: Inst. ©.E., said that as a 
civil engineer who had for many years had occasion 
to study the tidal currents of the Bristol Channel, 
he could not too strongly emphasize the need for 
further investigation of the proposals which had 
been put forward for the utilisation of the tidal power 
of the Severn. Geology was the first consideration 
in selecting @ site for the dam or barrage where a 
solid and water-tight foundation was likely to be 
obtained at a reasonable depth. About fourteen 
years were occupied in driving the Severn Tunnel, 
and immense difficulties were encountered owing to 
the great springs from which it was necessary to 
pump enormous quantities of underground water 
during the construction of the work. If it could be 
demonstrated by borings and trial holes that the 
Beachley site was preferable to the Severn Tunnel 
site from a geological point of view, it also seemed 
likely to be preferable owing to the reduced length 
and height of the dam required. If it was only found 
economical to draw off the water down to about half- 
tide level or Ordnance Datum, then the silting up of 
the estuary might become a very difficult problem. 
This silting up might seriously interfere with naviga- 
tion, as well as the water storage, and the passage 
of ships through the dam would also involve the 
construction of very large locks. The difficulty .of 
constructing the dam and lock gates would also be 
greatly increased if the turbines had to be worked 
on the flood as well as the ebb tide, since the pressure 
would be on opposite sides in each case. In order 
to avoid filling the high-level reservoir with silt. it 
might be necessary to impound and pump the 
comparatively clear water from the river Wye, which 
involved a second dam to withstand a 50ft. tide. 
The construction of such dams across the Severn 
and the Wye would be liable to affect very seriously 
the important fishing interests on both these rivers 
by interfering with the passage of salmon to and 
from the sea. 

The dam could no doubt be ulilised to carry a road 
and railway across the river, but thé economy of that 
seemed likely to be largely counterbalanced by the 
extra cost of constructing the dam to serve a double 
purpose. The question of transport facilities was 
frequently referred to in the third report of the 
Water Power Resources Committee, although it 
seemed to be outside its terms of reference, and its 
report was addressed to the President of the Board 
of Trade. The Ministry of Transport, on the other 
hand, appeared to have devoted less attention to 
transport than water power and the commercial 
side of the undertaking, which was so widely adver- 
tised in the daily papers on November 25th of last 
year. It would be interesting to know how far the 
Water Power Resources Committee’s report formed 
the basis of the scheme which the Ministry of Trans- 
port claimed’ to have drawn up. He thought all 
would agree in deprecating the manner in which the 
scheme had been introduced to the public by the 
Ministry of Transport ,without any engineering 
evidence of its practicability. 

Mr. F. W. Maeauley, M. Inst. C.E,, discussed 
various aspects of the civil engineering side of the 
work, and, in referring to the proposed dam for the 
reservoir up the Wye Valley, said that the proposed 
site was in a limestone formation. He did not think 
that any engineer would take the responsibility of 
impounding water, especially brackish water, on 
a limestone formation. His dam foundations would 
be a vanishing quantity. Mr. Twinberrow had fore- 
seen this, and had said that it was suggested to make 
this reservoir of what is known as the lined type. 
Mr. Macauley pointed out that that was an exceed- 
ingly expensive method of construction. Before the 
war one used to estimate the cost of reservoirs of that 





type at something like £1000 per million gallons 
of content. To-day the figure would be very much 
higher, and if the cost of the.,eserveir.was.to be 
kept within reasonable bounds its-size would have 
to be considered very closely in #elation to the mach- 
inery to be designed for utilising the energy to be 
derived from it. In his opinions very great amount 
of careful investigation of the locality, of very thought- 
ful expert. determination of design, and of most 
thorough consideration of the difficulties of con- 
struction and the means for overcoming them were 
absolutely necessary before it could be said that 
the construction of those most vital factors of the 
whole scheme, the barrage and the reservoir, was 
feasible. 

Mr, F. H. Clough, M.LE.E., said it was not possible 
to go very far with the technical consideration until 
it was ascertained that the financial aspect was 
reasonably sound. With the assumptions he had 
made, a rough estimate of the machi » Switeh- 
gear and transmission lines came to about £20,000,000, 
and he had assumed that the capital charges on this 
money should be taken as 15 per cent., based on 
fifteen years’ life, so that the annual capital charges 
would be £3,000,000, and if that were based on a 
continuous output throughout the twenty-four hours 
of 150,000 kilowatts, the price per unit due to this 
capital charge would be 0.67d. 

The civil engineering he had only guessed at and 
put down the figure of £10,000,000. Allowing a capital 
charge of 7} per cent. based on fifty years’ life, the 
cost per unit would be 0. 17d. for a 150,000-kilowatts 
load, and proportionately higher for smaller loads. 
The capital charges on the machinery, which formed 
the bigger figure, would remain approximately 
constant whatever the load, beimg proportionate 
to the amount of load developed, and if the mach- 
inery cost, as would seem to be the case in this scheme, 
was the greater cost, then it would seem possible, 
if the barrage were built, to develop the more 
expensive part of the scheme gradually as the demand 
warranted it or as money could be obtained. In 
this respect the scheme differed from many water- 
power schemes in which the whole capital expenditure 
must be incurred before any power could be delivered. 
In speaking of the technical side of the scheme, 
Mr. Clough referred to the tidal irregularities.in the 
Severn, and suggested that they might be due to 
a “resonance "’ effect. It was important, therefore, 
to inquire whether this effect. would be materially 
modified by the barrage, as=that might have an 
important bearing on the caleulated performance 
of the machinery which it was proposed to instal. 
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Applied Naval Architecture. By W. J. Lovett, 
M. Inst. N.A. London: Longmans, Green and 
Company, 39, Paternoster-row, EC. 4. Price 36s. 
net. 

Mr. Lovett’s book is a valuable compilation dealing 

with most of the work and many of the problems 

presented almost daily to the ship designer. It 
may be described briefly as an elaborated pocket 
book, except in regafd to its size, of the Mackrow 
type, dealing fully with the particular ship problems 
with which the draughtsman of the designing office 
has to make himself familiary and especially with the 
moderate speed merchant ‘vessel of 350ft. in length 

and upwards. Mr. Lovett, whose experience as a 

Puction designer with one of our leading .ship- 
uilding firms has been Considerable, may be regarded 

as an expert in this particular size and type of vessel, 

and his compilation may be accepted, therefore, as 
giving reliable information for those engaged in 
designing similar vessels. 

The calculations for displace ment,trim, Water-tight 
subdivision, under the rules of the Bulkhead Com- 
mittee, of freeboard under the present freeboard rules 
and also under the 1916 Load Line Act, are described 
in considerable detail. Many useful hints regarding 
all these problems are embodied im tabular and 
diagrammatic form. 

The chapter on “Design "’ gives a series of approxi- 
mate short cuts for determining approximate Speeds 
in terms of length, approximate weights of hull 
structure, equipment, machinery of various types, 
estimates for small alterations of dimensions, and so 
on, but one looks in vain for any general statement 
describing the factors in design which need always 
to be kept in mind. The chapter on “)Resistance and 
Propulsion ” contains some very useful data, but it is 
difficult to see why three pages, when paper is so 
expensive, should be devoted to @ semi-popular 
description of experiment tank apparatus. Steering, 
again, is dealt with very fully. So are the extremely 
important design questions of freeboard and water- 
tight subdivision ; but here, again, the general state- 
ment of the problem is lacking. For instance, 
numerous examples of various types of superstructure 
and the method of obtaining the freeboard allowances 
for them are given, yet there is no discussion of the 
function or value of isolated erections. 

Valuable as the book should prove to the designing 
draughtsman, yet in these days one looks for a book 
which gives something more than information. One 


hopes to see, particularly in the literature of naval 
architecture, some attempt to direct thought and to 


encourage progress. 


SHORT NOTICES. 


Complete Practical Machinist. By Joshua Rose. 
London: Hodder-and Stoughton, Limited. Price 18s. 
net.—This book is unsatisfactory in several important 
respects. We ate not informed as to when the first 
edition appeared, or af to the nationality of the author 
and whether he is still.alive. From internal evidence 
we gather, however, that the book was first published 
many years ago, that the author was an American, and 
that he is now dead. The “preface to the twentieth 
edition,” dated August; 1919, and signed by “ The 
Publisher,” states that “ care has been taken to keep the 
work up to date,” and elsewhere it is claimed that the 
work has been ore’, enlarged and new and valuable 
matter added. ith the exception, however, of a very 
indifferent section intended to describe modern machine 
tools, there is no evidence that we can find which would 
lead us to believe otherwise than that the book appears 
now as it was left by the author anything from thirty to 
forty years ago. It is a relic of a bygone age. Mushet 
steel is Sager | the most modern form of tool steel 
with which the author or his reviser is acquainted. Abra- 
sive appliances other than natural gri 8 are unknown 
to him. Micrometers, and, indeed, all other forms of 
gauges are not mentioned, excepting a short reference to 
gauges for testing the form of screw-cutting tools. There 
is not a word about the machining of aluminium alloys. 
These are but a few examples which we might quote to 
show that the work was written for our forefathers. In 
the section on machine tools, all the appliances described, 
it should be added, represent not very modern American 
designs. 





Oil Fuel Burning in Marine Practice. By J. W. M. 
Sothern, M.LE.S., MIME. G James Munro 
and Co., Limited. 30s. net.—This is a manual of prac- 
tical instruction in oil fuel burning, which is intended for 
the use of naval and mercantile marine engineer officers, 
&ec. It contains full descriptions of various oil-burning 
systems, supplied apparently by the makers, together 
with a very large amount of practical information on this 
method of steam raising. The book is divided into six 
sections, as follows The Properties and Combustion of 
Fuel Oil; Fuel Oil Tests; Oil Fuel Fittings; Pressure 
Systems of Oil Fuel Burning ; Faults in Oil Fuel Burning ; 
and General Notes on the subject. The different systems 
described are :—The Kermode, Walilsend-Howden, Dahl, 
White, Smith, Smith-Zulver and Smith-Meyer, J. 8. 
White and Co., and Babeock and Wilcox. Accompanying 
the descriptions are large-scale sectional drawings which 
show up the details very clearly, The author does not 
give preference to any one of the systems. In fact; he 
appears to have allowed the various makers a free hand 
in déscribing their appliances and stating their claims, 
which they have taken full advantage of. Nevertheless, 
the book should prove useful to all who are interested in 
the subject of oil fuel burning, and there are few marine 
engineers who are not paying close attention to it at the 
present time. 


The Testing gf Motive Power Engines. By R. Royds. 
London : Longmans, Green and Co. 1920. 21s. net.- 
This ds the secondedition ‘of Mr. Royd’s work, which 
first. appeare@in 1911, and it has been brought up to date, 
in the laservel, without exceeding 400 pages. In this com- 
pass there is a great fund of information concerning the 
testing of not only engites, including steam turbines, but 
also boilers, gas producers, air compressors, blowers, and 
water turbines. In his introduction the author properly 
makes a protest against indiscriminate and isolated experi- 
menting, pointing out how it may involve useless repe- 
tition and ing. He also explains the advantage 
of immediately plotting the readings of instruments, as a 
graph, on account of the ready means thus provided of 
disclosing inaccurate observation. After devoting con- 
siderable space to general principles, he goes on to the 
measurement of pressure, temperature, brake horse-power, 
&e., describing the various forms of apparatus generally 
used for the purpose. The remainder of the volume details 
the mode of ure in testing the various classes of 
machinery mdiceated above. The book is primarily intended 
for technical students, but should. also prove of value to 


many practical engineers. 


—————— 











A BritisH standard specification has been issued by 
the British Engineering Standards Association for benzol 
for motor fuel, commonly known as * benzole,”’ a benzene 
mixture. The specification includes a definition of the 
term “ benzole,” and notes on its physical and chemical 
properties. This is followed by appendices giving neces- 
sary tests, including that for the estimation of the sulphur 
content, with diagram, and the specification concludes 
with a description and illustration of the standard dis- 
tillation apparatus. 

THE inductance coil is one of the fundamental elements 
in all wireless telegraphy and telephony circuits, and 
improvements in the efficiency of wireless systems depend 
very largely on the design and nature of these coils. There 
has been hitherto no comprehensive information available 
on the constants and behaviour of such inductance coils. 
A careful research along these lines has, however, recently 
been in progress at the American Bureau of Standards. 
The inductance, resistance and capacity of typical coils 
have been measured and studies have been made of the 
theory governing their resistance and capacity. These 
quantities change with the frequency, and pre-determina- 
tion of their value is of considerable importance in the 
design of wireless apparatus. The results of this work 
have given formule for calculating the capacities of short 
single-layer solenoids, pancake coils, and multi-layer coils 
of circular or square section and large diameter. Special 





shielded coils of calculable capacity have been developed 
for use as standards, . 
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A Six-Cylinder Hot Bulb. Engine. 


We recently had an rtunity of i 
the largest two-cycle hot-bulb marine engines w 
been constructed in this country while it was running 
the test bed. This engine, which is illustrated by 





accompanying half-tone and line engravings, has been 
constructed by Viekers-Petters, Limited, of Ipswich, for 
installation in a vessel which is to ply to Greek ports, and | with syphon lubricators. The big-end bearings also are 


ing one of 
have | 
on | maar between the cylinders, whi 
the 

















. 


pumps run guietly. and should continue to do their work 


even with deci y dirty"water. The pipe connections 
| are 80 arranged that each of the three circulating pumps 
| delivers cooling water to the jackets of two cylinders and 


| their silencers. 
Another characteristic of the e 


| of the for overhaul. 
from the line drawing, 








is of 450 brake horse-power: On the occasion of our visit 

it was being tested against a hydraulic brake, and it was | 
noteworthy that even when fully loaded there was not ¢ | 
great amount of noise, while the exhaust was of a pale | 


grey colour ; there was no black smoke, The normals 


is 250 revolutions per minute, but when reduced to 150 | 


revolutions per minute the engine still runs steadily. 


The cylinders are 1 6in. in diameter by 18in, stroke, and | 
The general design follows | we also give a detail drawing. Rising up through the | tappetd, and admits air coffespondingly. 
the usual practice of the makers, and is so well known as 


each one is cast separately. 


=F 


ne is the large open 
ch permits the use of 
outside main bearings and greatly facilitates the removal 
The bearings, as will be seen 
are of a good length, and are fitted 


thus controlled. Each of the pumps is also equipped with 
a hand lever for giving an itional injection if required. 
Double valves are fitted on the suction side of the pumps. 
On the delivery side there is a single valve, with another 
at the spray. lical springs are used to keep the rocking 
levers up to the cams, and we noted that even when the 
engine was allowed to race there was very little of the 
rattle generally associated with cam gears, 

For manceuyring purposes, compressed air is supplied 
to all six of the cylinders. The air valves, are plain) 








seen in the half-tone engraving, just above the cam shaft 
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easily accessible through the square doors in which the | and behind the air distribgting pipe. The cams for operat- 


air inlet valves are fitted. 


| necessary. 
and a very even turning moment is produced. 


The crank shaft is in two pieces, 
which are exactly alike. That is to say, each half has two | pumps, but are a sliding fit and are driven by feathers. 
coupling flanges, so that they can be interchanged if | A rod tunning parallel with the cam shaft has fingers 
The cranks on each shaft are set at 120 deg., | engaging with the air cams, and can be moved lengthways 
| by means of the hand wheel at the top of the centre 

Between the two groups of three cylinders there is a | column, 
vertical column carrying the mancuvring gear, of which | either their ahead or astern faces opposite the air valve 


ing the valves are on the same shaft as those for the fuel 


The longitudinal movement of the cams brings 
As there are 


‘centre of this column there is a vertical shaft, which is | six cylinders, it will be readily appreciated that there is 




















“Tus Encincen™ 


to require little detailed description here, but there are 
several new features which need explanation. 

One of the first features to attract attention is the set of 
circulating pumps, arranged at the forward end of the bed- 
plate. A detail drawing of these pumps is given above, 
and the casing with which they are covered is plainly 
seen in the half-tone e ving, There are four pumps, 
three of which are for circulating purposes, while 
the fourth is a bilge pump. They are driven by two crank 
shafts, which, in turn, are worked by spur gear from the 
main crank shaft. The gear is arranged to reduce the 
— to about 80 revolutions per minute at the pumps. 

valves are of the ball type. The result is that the 








CIRCULATING 


AND BILGE PUMPS 


driven by worm gear off the crank shaft, and is used to 
drive the cam shaft. It is also furnished with a centrif 
governor, which checks the engine when the propel r 
races. This governor, and the ordinary hand control, act 
by regulating the stroke of the fuel pumps, of which there 
is One for each cylinder. In the drawing of one of the fuel 
pumps it will be seen that the plunger is operated, by its 
cam, through the intervention of a rocking lever. The 
fulerum of the lever is an excentrie on a shaft which runs, 
in brackets, along the whole length of the engine. By 








| rotating this shaft, either by hand or the governor, the 





always at least one cylinder in a good position to start 
the engine, and that barring round is quite unnecessary. 
The fuel control lever is directly beneath the reversing 
wheel, and the main air valve below it. The driver can 
thus manceuvre his engine without moving, from. the 
central column, and it is remarkable with what rapidity 
reversal can be effected. The air for ptasting the engine is 
stored at a pressure of from 150 lb. to 200 lb. per square 
inch, and manceuvring can be carried on, we understand, 
with pressures down to 65 lb. 

On first starting up the engine it is, of course, necessary 


| throw of all the fuel pumps can be simultaneously varied | to heat up the combustion heads, and this is done by means 


from full stroke to nothing, and the speed of the engine 





of burners supplied with paraffin and air under pressure. 
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The burner is of such a form that it is unnecessary to 
give it a preliminary warming, and starting can, in con- 
sequence, be effected very rapidly, The container for the 

can be seen in the engraving, page 212, on the 
side of the forward cylinder. 

Oil for Inbricating the cylinders is provided by four 
mechanical lubricators, fixed in front of cylinders Nos, 2 
3, 4and 5, which have sight feeds and force pumps. They 
are driven off the main cam shaft, A Michell Subsding is 
fitted to take up the thrust of the propeller, but there is 
no clutch, as the engine will mancuvre while connected 
right through to the propeller. 

While we were at Ipswich we watched an engine being 
startéd up by a new system which is being ower by 
Vickers-Petters. With this process a hot-bulb engine can 
be started up from cold, on heavy oil, without the use of a 
blow lamp. In the combustion space there is arranged a 


-~ 





small coil of nichrome wire, which can be 
of the current supplied by a small storage In 














GENERAL ARRANGEMENT 


“Tre Encimece”’ OF VERTICAL 


MANOEUVRING GEAR AND FUEL PUMP 


about one minute thiseoil can be raised to a temperature | 
| towers. Over the 1iver_@ eantilever bridge with two 


been produged, and the engine started, the current can be | 


sufficient to ignite a charge. As soon as an explosion has 
switched off, as the explosions will keep up the tempera- 
ture of the coil. A féw minutes afterwards the whole of 
the combustion head will have been warmed up, and the 
coil is no longer required. Tt is then withdrawn into a 
recess by means of @ #trewed stem, and is protected from 
the effects of continued exposuré to the hot gases by a 
cover coming down on t® a valve seating. Theéengine can 
be started in a minute and be running normally in three. 








Latin-American Railway Notes. 


THERE are at present five small lines of railway under 
construction in Ecuador, but slight progress is made owing 
to the restrictions occasioned by lack of funds. One pro- 
ject deals with a line from the town of Ambato, which is to 
run almost due east and to follow the valley of the Cururay 
River towards the Amazonian forest. Some 25 miles 
have already been completed, while levelling has been 
carried out upon a further 8 miles. The line from Ambato 
to Pelileo has for some time been n for traffic ; at the 
end of February, it is hoped, a further section will be put 
into operation. 

A commencement has been made on the line of railway 
destined to connect the port of Esmeraldas, which is | 
situated north of Guayaqui!, with the capital of Quito. | 


The length of the line will be 300 miles, and of that total | succeed in their tender, construction upon both electrified 


to 


| Electric Company to secure the contract for the electrifi- 


| of the contract is 2,000,000 dols. (gold). 
| this track is 45 kiloms., or, say, 28 miles, but since the 
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some 70 miles are under construction, A line from Guaya- 
uil to Salinas has been surveyed, while some work 

been done upon a number of culverts and small bridges, 
The Sibambs Cuenca line, which will extend a distance 
of 125 miles, has advanced a little beyond its thirty-first 
mile ; a small branch between Babahoyo and Guaranda 
is under consideration, A further project is for a narrow- 
gauge line from the protected port of Manta to Santa Ana, 
and beyond, It is proposed to extend the Puerto- Bolivar 
line in a southerly direction to the length of 300 miles. 

In Colombia, work is proceeding satisfactorily upon a 
large iron bridge over the Magdalena River, between 
Tolima and Cundinamarca. It will rank as one of the 
most important engineering undertaki in “South 
America, and will connect the railways ‘of Tolima and 


Girardot, which form two branches of the Pacific Railway. 
main bridge and two 


em. aad, 


The structure will consist of the 
viaducts, From the Cundinamarca side the 


Mmoagure 120 m. inJength, spans of 
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lines will praceed simultaneously. It is algo contemplated 
to Nator the line fromm Camfiinds Mo Bin Darlod, thus 
bringing up the total Jength of construction to 128 miles. 
Power for the dundiahy, Onmpines line will be provided 
by the Sao Paulo Light and r Sey at 88,000 
volts, 60 cycles. The locomotives will be of the geared 
type, 3000-volt direct current. 





FOREIGN PATENTS. 


Txosk inventors who have interest in foreign patents 
should note that at the present time many changes arv 
being madein continental and other patent laws, which 
need to be watched ifjitis desired adequately to protect 

i i in E the greater part of the 
A new law has ' been provided in Jugo- 


ig now uniformly regulate! 
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COLUMN 


20 m. in the intermediate stretches, and one of 9 m. at the 


anchorage arms of 40 m. each, two eantilever arms of 
46} m. each, amd a suspended span of 364 m.; from the 
Tolima side a viaduct will be buile having a length of 
140 m. exactly similar in design to that on the op 
side. Both viaducts and bridge wil] maintain the 
straight alignment and beon the same level as the Girardo 
Railway. The total 'engthi ah ibe stee! construction 
slightly exceed 400 m., while the bridge will have a wi 
of 7 m., thus affording for a single track to be p 
in the centre with two lateral roadways intended for 
use of automobiles, trucks, wagons, pedestrians and pack 
animals. The dimensions of the difterent parts and the 
strength of the bridge have been computed to support the 
weight of two consolidation type locomotives of 106.5 
tons, and a uniform weight of 1.5 tons per lineal foot. If 
the necessary materia] is delivered within the contract 
time, the whole of the bridge construction shou'd be com- 
pleted within two years, that is to say, in June, 1922. 
Efforts are heing made by the International General 


cation of the Central Railway of Brazil, a system belonging 
to the Federa! Government, tenders for the construction of 
which will be shortly invited. The same contractors 
secured the contract for the electrificasion of the first main 
line in South America, between Jundiahy and Campinas, 
on the line of the Paulista Rai)way Company. The value 
The length of 


track is a double one, the ccnstruction calls for 56 miles, 
or, with al! sidings, switches and extra track, a total of 


ibe obeaine! 2 

ger? ‘other countries in whieh modifieations hav. 
jae connection with’Patent Laws recently there 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





DROP FORGINGS. 


Sin,—May If be permitted to"say a few words concerning 
Mr. Brett's letter in the current issue of Tae. Evorverr. 
Mr. Brett’s attitude on the matter may very well be understood 
when we consider his position. However, to a neutral mind 
there is much in his letter which calls for consideration. We 
have figures given by Mr. Wilson, and we have no reason to 
doubt his statements, yet Mr. Brett says of the elastic -gravitation 
blow that “the whole history of the British drop-forging 
industry is direct and positive proof of its efficiency.” But 
he says that in England he can only make connecting-rods in 
two minutes, whereas in America they are made in one minute. 
This seems to suggest that this efficiency is negative. His 
point about the work done is not convincing. What of the 
steam in the cylinder of the American hammer! Does not 
it affect the blow both by additional force and additional 
speed ? And what of the number of strokes per minute ? 
The drop hammer as made in England is all wrong dynamically. 
The anvil is too @mall, and we have a puny plucking tup, the 
reactions available being too small to fifiyence*shaping the 
metal unless it is of the consistency of jelly; hence his point 
about cooling. The whole point, to my mind (and 1 have 
watched the development of forging in this gountry), is that we 
have facts of better ontput in Ameriea. What are we going 
to do to equal or surpass this output Argument and appeals 
to one’s logic in the face of fact are of mo value. The drop 
hammer is based upon faulty theoretical agsumptions, and the 
sooner it is redesigned or replaced the better for English 
prestige. 

Cuas. 8. Perrrr. 
Manchester, February 19th. 


THE WILFLEY PUMP. 


Sre,—I have read. with interest the letters appearing in 
your issues of Febroary 4th and 1 tth signed by Mr. J. F, Bruce 
and Mr. P. G. Johnson respectively, and hope you will permit 
me to reply briefly. 

The points im question appear to arise out of the last 
paragraph in theillusteated article you published on January 
28th, which réads: *‘ The makers believ@ that no centrifugal 
pump previously has lifted more than about 20ft. on the suction 
side, and state that the asual total lift in one stage does not 
exceed about §)ft.” I submit the staterfents are substantially 
Sérrect, notWithstanding the exceptional instances cited by 
Messrs. Bruce and Johnsons 

Messrs. Gwynné)in heir catalogues of “ Invincible ’’ pumps 
(Nos.-79 and 82), advisé that “the cesitre of the pump should 
be within 25ft. of the water level, th@ugh in the smaller-sized 
plimps up to 4in. it is preferable to’ keep the suction under 
20ft."" Other well-known makers give even more conservative 
figures. Accepting the statement that “an ‘Invincible’ 
pump has actually raised water 31ft. on the suction side,”’ it 
will be interesting to know what was the barometric pressure 
and the water temperature at the time the test was made. 

Mr. Johnson's suggestion that “pumps of small capacities 
will have the greatest suction lift—possibly 30ft. with a 30in. 
baronieter-—while a large pump of, say, 5000 gallons per minute, 
would not lift moré than 20ft.,” appears to be at variance with 
Mr. Bruce’s argument, which implies that the smaller pumps are 
at a disadvantage owing to greater pipe and valve friction and 
shock loss. Thé high lifts mentioned by Mr.’ Johnson are 
attained, perhaps, occasionally by special steam-turbine driven 
single-stage pumps running at higher speeds than are prac- 
ticable with any other method of driving; but they are not 
comparable with a belt-driven pump of general utility pattern. 

Mr. Bruce states that “ centrifugal pumps are now com- 
monly installed to lift up to 150ft. in a single stage.” But 
I suggest it is much more common practice to use multistage 
pumps when the lift exceeds 80ft. 





76 miles. Jt is understood that if the same contractors 


The Wilfley pump tested by Professor Goodman was the first 
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on built to demonstrate the novel principle involved and to 
establish s basis from which correct designs for capacity head 
with high efficiency could be developed. Can Mr. ‘Brace or 
Mr. Johnson produce another single-stage centrifugal pump 
having @ 12in. diameter inypeller which will register a total lift 
of 126ft. when running at 1500 revolutions per minute? Or 
can they produce one which will register a vacuum equal to 
93 per cent. of at ic p' when using town’s water * 
Tue Witerey Company, LIMITED, 
J. RK, Broaprey, Engineer. 
», 2, February 17th. 





London, E.C 


THE WELSH RAILWAY DISASTER. 


Srn,--There is a reference in your issue of February 11th 
to the question of interlocking the starting signal with the tablet 
instrument so as to render it impossible to lower the signal for 
a train to enter on a single-line section unless a tablet has been 
withdrawn from the instrament applying to such section at the 
station working that signal. The writer of the article in question 
appears to believe that this locking must be carried out mechani- 
cally by means of some lock attached to the interlocking frame 
into which the tablet must be put. in order to release the lever 
concerned, after the manner of an-Annet’s lock. In this, 
however, he is mistaken. In fact, locking of this character 
would be very unsatisfactory, both from the convenience and 
safety points of view. With instruments in the booking-office 
it would often be a great nuisance to have to go to the signal-box 
with a tablet before the signal lever could be pulled. In addition, 
there would be nothing to prevent starting signals at opposite 
ends of a section being “ off” together under certain circum- 
stances, although that is something which such locking ought 
to make impossible. 

For instance, if a signal be left “ off” after a train has gone, 
as soon as the tablet arrives at the next signal-box it can be 
put into this mechanical lock and the starting signal be lowered, 
although the tablet instruments remain untouched, thus making 
the whole thing almost valueless. No locking of this character 
can be considered unless it proves that a tablet has 
actually been extracted at the station working the signal and 
that this signal was locked at “‘ danger’ before the extraction 
took place. That can only be done by electric interlocking such 
as has been in use on the L. and 8.W.R. for over twenty years; | ed 
and which makes the tablet working into what it ought to be, 
viz., a real ** lock and block ™ 

The late Mr. W. R. Sykes, with the late Mr. F. Wyles, was 
responsible for its original introduction, With this system the 
instruments can be in the booking-office with perfect safety and 
yet be completely interlocked with the levers in the cabin. 
There is no necessity whatever to take the tablet to the cabin— 
the ordinary manipulation of the instruments does the required 
unlocking electrically. Both signals and instruments must be 
worked properly, in correct sequence. 

Had such locking been in use at Abermule, the tragic blunder 
made by the stationmaster would have been detected in the 
signal-box before it could have led to such fatal consequences, 
for the signalman would have seen from his indicators that the 
tablet brought from Montgomery had never been put into the 
instrument at all, and that one for the section towards Newtown 
had not been taken ont, In addition, he could not have made 
the mistake of pulling off incorrect signals at the mere word of 
another person as ignorant of the true ¢i as himself 

I apologise for the length of this letter, but hope the import- 
ance of the subject will serve as some excuse. 

T. S. Lascerues. 





Greenwich, February 16th, 





GLASS. 


Srm,—An article appearing in your issue of February 4th, 
under the caption of “ Glas,” contains many statements of 
truth and fact, and, considered as a whole, may well be taken 
to heart by Government and manufacturers alike. The direct 
or implied suggestions as to remedies might also be applied 
with benefit to that branch of the glass industry which is likely 
to receive the greatest benefit by the adoption of such practical 
suggestions, viz., the scientific or chemical branch. 

Within the last paragraph of the article, however, there existe 
& gross misrepresentation of fact, which possibly may be 
accounted for by lack of information concerning the aims, 
activities and ecoomplishments of the Glass Research Associa- 
tion. As such st are misleading and possibly might 
operate to the detriment of this Association, I trust you will 
appreciate my interest in this article and permit me to reply. 

It is obvious that the author of the article has never taken 
the trouble to make inquiry of the Glass Research Association 
concerning its activities. Had the author made such inquiry 
he would have found it unnecessary to have concerned himself 
with “the hope that the Research Department will use ite 
powers-over an Association . to safeguard the future 
development of the real ‘ key ’ industry in glass,” for he would 
have learned that substantially all the energies of the Association 
and the major portion of the hes at p in hand are 
devoted to the improvement of essential and scientific glassware, 

Members of the Association who are not principally interested 
in mass production do not complain of the Research Association's 
progress, for the reason that it is obvious to any well-informed 
man who understands the technique of glass manufacture that 
researches and investigations which will produce satisfactory 
scientific and chemical glassware may be either directly applied 
to, or readily translated into, the practice of that section of the 
industry requiring mass production. 

Further, | believe that if the author had made a diligent and 
unbiased inquiry he could not honestly state ‘‘ we are frankly 
sceptical of its real value to this—ascientifie-—branch of the 
industry." : 

He refers to the results accomplished by glass manufacturers 
during the national emergency. I, too, know the results accom - 
plished by those loyal and unselfish individuals who, during the 
war, devoted their plants and money to the production of all 
classes of essential glassware, but, as the writer states, “at 4 
price.” But the commercial competition to which these manu- 
facturers are now subjected has almost killed the industry, built 
with sueh necessary furious haste and financial loss, and those 
loyal manufacturers now find themselves in a precarious posi- 
tion, yet it is well for the writer of the article to know that these 
manufacturers are riot only members of the Glass Research 
Association, but, as members of the Council, are responsible 
for its policy, and are completely in agreement with the work 
which the Association is doing to improve and develop the 
essential glass indgistry. 

It might be of interest to the author to learn that those 
scientists who are truly and practicably informed concerning 














light bulbs, X-ray tubes, &e., are quite convinced that the 
manofacturers of such require in a first degree proper 
equipment, technique and skill to produce satisfactory scientific 


letter is an adverti.ement for a firm, and does not take anything 
like the times to read that/over the averag® hud writing 

It would be interesting to. kpow result of a trial of six 
months’ haphazard filing. ‘Who ibly say which letters 
would, or would not, be required at any time 2 In all porate 


or essential glassware from formule at present known, and he | the letters which, at the time of being 
should also know that chemists and tists cannot manufac- | unimportant, would be the very ones which would be required 
ture satisfactory articles for any.one of the above-named | to be referred to; even the everlasting advertising pamphtet« 








purposes without adeq clay mat 
ditions and control of these, satisfactory forming apparatus and 
skill in the use of the same, and correct annealing conditions, 
Further, all these must be available and utilised to a degree 
that will produce such articles and place them in the hands 
of the consumers at a price equal to, or leas than thet of our 
competitors. 

Well-informed and constructive criticism will always be 
welcomed, but critici of d and entirely erroneous 
conditions can never be helpful, and may often 4 positively 
injurious to the end which I believe, Sir, we both desire—the 
consistent, efficient and production of satisfactory 
British-made essential glassware. 








R, L.. Fark, 
Director of Research, Glass Research Association. 
London, February 16th. 





BOILER EFFICIENCY AND EVAPORATION TESTS. 


Sm,—The value of having a standard method of arriving at 
tho prapeemnion of 9 2 ae 
ing factors, such as superhest, boiler : 

&c., has long been 
ectual evaporation under Bast 

“ equivalent evaporation,” or the 






























stords us convenient mage of 
adopted in connection with ¢ 
boiler tests, and asa con ' 

in calorific values of 
by simple inspection 
pound of coal is @ 
suggest that a 


gramme if required, 
February 21st. 


ECONOMY IN THE OFFICE. 


Srmn,— Having been connected with a firm making 4 speciality 
of office labour-saving devices for many yeats, and not having 
at present any business interest in same, I may, perhaps, be able 
t© answer some of the points taised by your correspondent 
+ Meahger ” without bine andiyet with knowledge of the subject. 

The questions raised have been answered over and over 
again during the last twenty years, and representatives of such 
Srms/ have continunlly 0 ‘qest the varieus points ehen pet. 

tive customers to adopt some definite system, 
whatevér. it niay be. 

‘** Manager’ is quite right as to the modern methods and 
systems costing more money and even taking more time, and 
obviously so when they replaced a state of affairs where neither 
time nor money was spent over anything but what was thought 
necessary. He, however, makss the same mistake as do so many 
office managers. Hither the new facilities lead to extra 

1 throughout the business, indicated by expansion of 
same and the ability to keep track of all that is going on, or 
else there is bad office management. I lay stress on this since 
I know of so many cases where there is much time wasted 
solely through want of proper supervision. “You may lead 
the horse to the well,” &e«. Many managers think that all they 
need do is to buy the equipment and the rest will take care of 
itself, but it is common to find that the best of such 
devices is rendered almost worthless by being wrongly used 
or not used at all. 

As to the destruction of apparently worthless letters, it has 
been the experience of many firms that where such 4 practice 
has existed it is invariably the missing letters which are wanted 
when matters want verifying by reference to back correspon- 
dence. It is not safe to anything until after a lapse 
of six years. I am afraid “ Manager ” has given himself away 
when he confesses to not being able to save any time by 
dictating his correspondence. 

The fact is that many firms have not yet been educated up 
to the nécessity for detailed supervision and management in 
the office ay compared with what prevails in the factory and | Parke me 
workshop. Practically all well-managed businesses have 
expanded to such a large extent during the last twenty years 
that they will tell one that they could not possibly get through 
the work in the offices without the modern facilities which 
have been provided, and which have doubtless contributed 
towards the increase of business. 





Economist. 
February 18th. 


Sm,—As a shorthand-typist with considerable experience, 
may I be permitted to endorse every word which is written in 
the current issue of Taz Exorrer by an ‘‘ Ex-correspondent ” 
in reply to ‘‘ Manager’s” letter on the general uselessness of 
shorthand typists. 

Evidently the “Manager” in question has not had much 
opportunity of studying the amount of work which is done 
by shorthand-typists in offices where they “ earn their money.’ 

T believe the experience of most business men of any standing 
is that a good typist is an untold asset in an office, and it is 
untrue to say that a man could hand-write his lotters as quickly 
as he dictated them. 1 wonder how many heads of firms there 
are who, after having collected the y information 
required to reply to the various letters received daily, would 
éare to take the time or trouble of replying to each one by 
hand, and surely one cannot compare the rate of wages paid to 
a shorthand-typist (even though it has reached £3 to £4 a week) 
with that of a managing director. Moreover, a neatly-typed 








ials, proper melting con- | have their usefulness sometimes. 


Good shorthand typing and efficient filing aré as necessary 
to an engineer's office as reliable book-keeping is. 
Apa BuLtoor.,. 
February 22nd. 


DENSIMETER GAUGE (PORTER'S PATENT). 


Srz,—With reference to the deseription of the Deosimeter 
gauge, which appears in Taz Enoineer dated February 11th, 
we note you give the Jength of the Densimeter tube as 64in. 
This only applies to Lancashire boilers... For marine boilers the 
length of the Densimeter tube would be about 10ft., and for 
water-tube boilers L5ft. to 20ft,, ing on,.the size of the 
boiler. In the case of a tube 10ft. long, there would be a differ- 
ence of 3fin. betwen the Jeveta im the Densimeter ginen and. prdi- 
nary glass respectively ; at sea water density = '/,,. 

In the case of a tube 15ft. long in a water-tube boiler, the 
difference would be 5Sjin. at sea-water density. As, however, 
it is not advisable to work water-tube boilers with water beyond 
a maximum of one-half a4/,, density, there would be a difference 
of 24/,,in. at this density with a tube 15ft. long. , 

In the case of a leaky condenser, the concentration of salt 
in the boiler would be very soon indicated by the rise in level 
in the Densimeter 

Por pro Poxren Water Sorrenine AND ENGINEERING Co., 
W. H. Porrer. 





ag ee CASE OF SHEAR. 
recent to remove some holding-down 
te and 3 


type from @ concrete 

had never been grouted 

oft cotters by continued screwing 
ae 


to find that in every one of five 
d of Shearing off, cut right through the 
them into two. The washer plates 
no signs of bending. 

;—Bolt, Bin. diameter, wrought 
6in. by 6in. _by sin., with 
+ @Otter, lin. by 7/»in. by 2pin. 


UG. W. 8. 


Tax Ewxciveearnc Gourrye Soorery. —The Ragineering 
— Society held its twelfth 
y, Feb Vath, at the Institution of Civil er ag 

i “permision of the Council of the Institution. The retiring 
Hi; Shortt, presided, and in presenting the 

annual anes. wi accounts for 1920, he drew attention to the 
fact that the membership was steadily increasing towards pre- 
war numbers, and that the financial position was satisfactory. 





Midgley Taylor, and W, 
Honorary secretary, Mr. 
Westminster, 8.W. 1. ane 
Honora’ “tend Mr. 8. ©. vis. 

Messrs. Woite Barry. H. G. Hale). J Hall. H. Hey 
rp gt aap . Marr, W. Carstairs Reid, Gi. M. 0. 
Teylor, and R. E. Tiekell. 


Tue DETERMINATION OF TRE CaRrpown DroxipE in Coar.— 
issued i 





The seventh by the I © and Chesh 
Coal Research ination of OO, 
im coal... The authors are F. 5, Sinnatt w. he 


content, the es en pe ‘of = constituent being outside the 
usual procedure of coal Darbce. present in coal in the 
form i catvueetiits SShaaity included tn total carbon content 
obtained by the combustion test. This is misleading, as the 





but occasionally very large iti 
and then the eainary met of 
erroneous results. An 


over 18 carbon 
anal Re ee buineene an dion i ioauded 1m thet 
an pode of carbon oxide determination are not reliable 
when © ively small sages ye of carbon dioxide ere 
Lo pices hwy and a hod had to be devised 
ed forthe analyses givea i in nthe bulletin. For farther 
pertialare a the original should be 


Spaeattion or Navat” Ancurrects.—As previously an- 
the of the Institution of Naval 
Erase tibia thtamtaee teeth ebetas Royal United 
Services Institution; Whitehall, W.C.2, on Wednesday and 
afternoon at 3 o'clock, and, comnine. ot 8 pom. nad 

Friday, 16th, L7th and 18th. The annual dinner of the 
Institution will be held on W otngedar, Nereh 16th, at 7.30 p.m., 
in the Grand Hall of the Connaught The ‘following ia a 
programme of the ings :—On Wednesday, March 16th, 
morning meeting will be held at Il a:m. After ti © usual formal 
the President, the Duke of Northumberland, will 

deliver an address. Sur bustace ey will then read a 
paper entitled * ‘ Notes on Some Features of German Warship 
Construction,”’ which will be polarres by a.paper on * The 
Ex-German Battleship Baden,” by M V. Goodall, and a 
pepet on “ The Strength of Submarine Veascls, ” by uy Ww. R. G, 
iti On the Thursday, at 1! a-m., Messrs. J. Walker 
and 8. 6. Cook will > & paper on “ Saechsinisil Gears of 
Double Reduction for Merchant Ships” ; Mr. E. W. Blocksidge. 
a paper on ** Life-saving Appliances on Cargo and Passenger 
Vessels "’; and Mr. M. E, Denny & paper on * ‘The Design of 
Balanced Rudders of the ‘Spade Type.’ In the afternoon, at 
3 p.m., Mr. H. B. Wyn Evans will * Stand 
Data for Airship Calculations,” and in the evening, at. 8 p.m., 
Professor T. B. Abell will read a paper entitled “* A Study of the 
Framing of Ships.” The papers put down for the meeting on 

















the Friday, which will commence at 11 4.m., eee the 
Spacing of Transverse Bulkheads,”’ by Mr. K. G. o~t 
“* Defi of Bulkh de and of hips.” by Mr. A: M. Ro 





and ‘Some Experiments on Tallows in their Use for the 
Launching of Ships,” by Mr. J. J. King- Salter. 
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An American Snow Loading 
Machine. 


ALTHOUGH many American cities face an annual problem 
of anow removal from the streets, reliance is still put 
mainly in manual labour, which ia necessarily slow, ineffi- 
cient and expensive. In cold, windy and stormy weather, 
men adequately clothed are not well fitted for shovelling 
snow into wagons, but little has been done towards the 
introduction of machinery, the principal development 
being the use of motor trucks instead of horse wagons for 
hauling away the snow. In some Canadian cities a rotary 
plough is used, the wheel and its driving machinery being 
mounted on @ sleigh, which is hauled by horses or.a light 
tractor. 

A simpler and less bn pm ee machine, which has been 
designed for the city of Chicago by Barber-Greene and 
Company, picks up the snow from the surface of the street 
—or from ridges in which it has been piled by ploughs 
and spreaders—and loads it into motor trucks. As the 
machine advances the truck backs up until it has received 
a full load. Thus the trucks travel in the path cleared 
by the machine. A view of the machine in operation after 
a snowstorm in December, 1920, is shown in the accor- 
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r for India, Babcock and Wilcox, Limited, D/5, 
Clive-buildings, Caleutta; Mr. E. A. S,. Bell, C.LE., 
M. Inst, C.E., member, Railway Board, Simla; Mr. A. A. 
Biggs, M. Inst. C.E., chief engineer, M. and 8.M. Railway, 
Royapuram, Madras; Mr. C, B. Chartres MIEE. 

Com- 


Messrs. Burn and Co., 7, Hastings-street, Calcutsa 

A. Cochran, C.B.E., MENA. Moone Burn and 
. a. lity i Calcutta ; Mr. A, C, Coubrough, 
eee. M.A., B.Se., M.I. Mech. E., M.LE.E., general 
manager, Mather and Platt, Limited, 6, Royal E: : 
place, Calcutta; The Hon, Colonel Sir Sydney D’A. 
Crookshank, K.C.M.G, C.B., C.LE., D.S.0., M.V.O., 
R.E., Secretary to the Government of India, P.W.D., 
Simla; Mr. T.S. Dawson, M.I. Mech. E., late Principal, 
Victoria Jubilee Technical Institute, 23, Club Back-road, 
Byculla, Bombay ; Mr. W. 8, Fraser, O.B.E., M.I. Mech. 
E., locomotive superintendent, B.B, and C.J. Railway, 
Snes 9 8S. K. Gurtu, M.A., at C.E., member, 
of venue, in ¢ of igation Department, 
Airat, Morar, C.1., Mr. C.D. M. Hindley, M.A., M. Inst. 
C.E., agent, East Indian Railway, Calcutta; Mr. E. M. 
Hughman, managing director, Pyne, Hughman and Co., 
Limited, 56, lanade-road, Bombay ; Mr. J, W. Meares, 
Mo Inst. C.E., M.1.E.E., Electrical Adviser to the Govern- 
ment of India, Benmore, Simla; Mr. W. H. Neilson, 
O.B.E., M.A., M.A.L, M. Inst. C.E., M.I. Mech. E., chief 
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SNOW :LOADING MACHINE AT. WORK 


panying illustration. The weight of the machine is about 
43 tons. It consumes about one gallon of petrol per hour, 
and can — an 8-yard truck in less than three minutes. 

A platform mounted upon a pair of caterpillars carries 
the supports for a long boom or jib, which is pivoted near 
the middle and has high side boards to form a trough. 
At the lower end is a scoop which rides close to the surface 
of the paving, and haa side wings which guide the snow 
to the jib as the machine advances and forces the apron 
into the snow. A belt conveyor 32in. wide and 20ft. long 
travels on the inclined jib, being fitted with cross pieces 
to prevent the snow from slipping, and at the head of the 
jib is a shoot down which snow falls into the motor 
truck which follows the machine. A petrol engine of 25 
horse-power drives the conveyor belt and the propelling 
machinery. 

A report by Mr, M. J. Galligan, superintendent of streets, 
states that four men are required—an operator or driver, 
a helper, and two men to ttim the snow as it is fed into the 
eonveyor. The machine su on stone, 
wood block and asphalt ‘paving, and also handled soft 
snow, wet slush and hard frozen snow with equal facility. 
It can operate as well at night ag by day, and in bad 
weather, when it is hard to get shovellers for night work. 








The Institution of Engineers (India). 


THE inaugural meeting of the Institution of Engineers 
(India) was fixed for 11.15 a.m. on Wednesday, February 
23rd, 1921, in Caleutta. His Excellency the Viceroy, who 
is an honorary member of the Institution, His Excellency 
the Governor of Bengal, Sir Thomas Holland, and others 
distinguished in engineering or seience, were expected to 
be present. The meeting was held in the Dalhousie 
Institute, Dalhousie-square, Calcutta.’ Elections to mem- 
by Nr large scale are being made, and it may be 
said that over 500 have already received their notices of 
election. The meeting, however, was open to all engineers 
—whether members or not—who applied for admission ; 
and, so far as accommodation permitted, non-engineers 
were re particularly those 1 ible for busi 
or official undertakings which engineers. 

The Council of the Sestlsthien p towtosadl as follows :— 
President: The Hon. Sir Rajendfa Nath Mookerjeo, 
K.C.LE., hon. life member, I. h. E., ner, Messrs. 
Martin and Company, Caleutta. Vice- idents: The 
Hon. Dewan Bahadur K. R. Gedbole, M.C.E., ex-President, 
Bombey Engineering Congress, 859, Sadashiv Pet, Poona ; 
The Hon. Mr. H. E. W. Martindell, M.R. San. 1., Joint 
Secretary to Government, Burma P.W.D., Rangoon; 
The Hon. Mr. H. H. G. Mitchel’, O.B.E., M. Inst. C.E., 
chairman, Madras Port Trust, Madras; Rai Bahadur 
lenge aur esa M.V.O., M. Inst. C.E., M.1. Mech. E., 
ex-President, Punjab Engineering Con i G i- 
vas,” 29, Lower Mall; Lahore ; Hon. Me. A.W. E. 
Standley, Chief Engineer and Secretary to Government, 
P.W.D. (Irrigation), Allahabad, U.P. Members © of 
Council: Mr. M. M. Bear, M.I. Mech:’F., A.T.E.F., genera. 








engineer, Karachi Port Trust, Karachi; Mr.«T. 3B. 
Richardson, M.A., B.A.L, M. Inst. C.E. (Ire.), Benga! 
me wet Sibpur; Mr. J. M. Thorburn, B.Sc., 
A.M. Inst. C.E., field superintending engineer, the Burma 
Oil Company, Limited, Myounghle, Burma; Mr. W. J. 
Tames, locomotive superintendent, E.I. Railway, Jama}- 
pur; Sir Thomas R. J. Ward, Kt., C.I.E., M.V.O., M» Inst. 
C.E., M. Am. See. C.E., late Inspector-General of: Irriga- 
tion, United Service Club, Simla; Major G. H. Willie, 
C.LE., M.V.0., R.E., M.L Mech. E., Master, H.M.’s 
Mint, Bombay. 

The secretary of the Institution is Mr. Hugh W. Brady, 
M.I. Mech. E. Inquiries may be made of him at the office 
of the Institution, Clive-buildings (Post Box 669), Cal- 
cutta, 





MANCHESTER ASSOCIATION OP ENGINEERS. 


THE sixtieth anniversary dinner of this society was held 
at the Midland Hotel, Manchester, on Friday last, and 
there was a very large attendance. Mr. Henry Pilling, 
MI, Mech. E., the President, wes in the chair, and in- 
eluded in the company were Lord Colwyn; Mr. Austin 
Hopkinson; Captain W, C. Bacon, the chairman of the 
Manchester Ship Canal Company; the Lord Mayor of 
Manchester ; Mr. H. A. Reed, President of the Manchester 
Association of Students, Institution of Civil Engineers ; 
Mr. J. R. Davidson, President of the Liverpool Engineer- 
ing Society ; Sir Alfred Herbert ; Mr. Charles Day ; Mr. 
D, Adamson; and Professor Gibson. Lord Colwyn pro- 

the toast of “ The ineering Industry.’’. He 
said that although he was a Free Trader he felt that 
industry. which ve essential to the national welfare 
be protected by all means. He emphasised the importance 
of c anda to combat the Marxian teachings that 
capitalism was wrong, and that the capitalist was a 
parasite. He said that Germany was the only country in 
the world to be feared because of its intellectualism, 
strength, energy and scientific achievement. He advised 
all young engineers to devote special study to the Russian 
and Spanish languages. In responding to the toast, Sir 
Alfred Herbert said that the present spell of bad trade 
and unemployment was only what was to be expected 
after @ great war, but that most people had been wrong in 
prophesying just when the bad trade period would come 
about. He said that the cost of production and the cost 
of labour in this country must eome down, as it was only 
the reduction of the selling price of goods that would 
stimulate industry. He added that he did not fear German 
competition, but that he did fear the collapse of the 
German exchange, the result of which was that for four- 
pence—or four and a-half marks—it was now possible 
to hire a first-rate mechanic for an hour in Berlin com- 
pared with two shillings in this country. He looked 
to the Key Industries Bin to give us some measure of 
protection in the future, and also looked forward to a 
reasonable arrangement between workmen and eraployers. 
The toast “Municipal and Educational Institutions ” 
provided Mr. Austin Hopkinson with an opportunity to 
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explain to the company the s he had taken to explode 
Socialistic doctrines, by turning his own works into.a schoo! 
of economics, and by adopting a,system of profit-sharing. 
He said that the working classes felt at the present time 
that both State Soei and. guild Socialism were 
failures, and no opportunity ought to. be lost to demon. 
strate that the capitalist system was the only one that could 
endure. With regard to itley Councils, Mr. Hopkinso, 
said that while the funetioned very well under the 
abnormal conditions due to the war, he had no faith i, 
them, nor did he believe in a system which fixed wages 
at Downing-street. In responding to the toast of “ The 
Manchester Association of Engineers,’ the President saii| 
that it now had over 800 members. He explained tha: 
the proposed student members’ section was for youny 
men between the ages of seventeen and twenty-five, wh. 
would have to go through a rigid process of electio: 

Until this section became sufficiently established to ri 

itself it was proposed that for the first year a series 0/ 
lectures, somewhat like the Gilchrist lectures, should |. 
provided. 








The Chinese Coolie. 


Some insight into the peculiarities of the Chinese coolie 
as a labourer is given in an article contributed to the 
Journal of the British Chamber of Commerce at Shanghai 
by “M.LC.E.” The coolie, he says, speaking generally, 
and provided he has adequate supervision and guidance, 
makes a ‘first-class labourer. He is not a big man, and 
therefore on heavy work has not the s of the 
European labourer, but he will cheerfully work long 
hours, and, with the exception of some instances at such 

laces as Shanghai and Hong Kong, where Western 
 a7—eing predominaie, he » his from the pernicious 
teaching of trade unionism. To get the best out of him, 
howévVer, it is essential he be treated properly. He has 
a childlike riature, and requires humouring like a child, 
but is quick to appreciate justice and firmness. Even 
the ‘lowest classes come from a stock with an ancient 
civilisation behind it, and, consequently, any attempt at 
“glave-driving ” methods are much resented, and worse 
than useless. At times, like a child, he can be exceedingly 
trying, but vith patience excellent results can be 
obtained. Any show of te or feelings other than 
amusement isdegrading according to his view of things. It 
is therefore exceedingly necessary to keep one’s temper 
at all times when dealing with him. : 

It is not often, however, that the foreign civil engineer 
will be able immediately himself to control or direct his 
labour. The system of working through a foreman or 
‘No. 1” as he is termed holds good practically throughout 
the whole of China. sant actiial et Ry 
are emplo by the “No. 1,” through whom the foreign 

sap Fo his practice has doubtless arisen iiegely 
t the difficulties of , but the system appears 
to hold good even among inese themselves. “The 
"No. 1” is to a certain extent ible for his men, 
and the men look to him in the first place for their orders. 
In carrying out work it is of prime importance to secure 
the services of a good “ No. 1." 

Chinese labourers, especially when working in gangs 
of any size, usually mess together, and are fed by contract 
by the “ No. I,"* to whom they make payment accordingly. 
This practice sometimes leads to di ties. The author 
came across a rather amusing, although, while it lasted, 
annoying, case on some large 'public works where some 
thousands of coolie labourers. were employed. In this 
particular case, because of the large number of men 
involved and the work in question being a consi 
distance from any vill or towns where the men could 
obtain quarters, coolie lines were erected, and for feeding 
purposes the men were divided into messes each run by 
4 cook, whom they paid at so much per day for their 
meals. Most of this Ee was employed on excavation 
and rock-cutting—piece-work—so t co y> 
when the weather was wet, and work had to be suspended, 
the men did not earn anything. They among 
themselves that as they did not earn anything on wet 
days they were getting no value out of the food supplied 
by the cooks, and therefore refused to pay the cooks on 
those days. The consequence was that the cooks were 
forced to refuse to feed them if it rained, and as long as 
it did rain it did not matter. However, matters came to 
such a pass that if the cooks thought it was going to rain 
they would refuse to feed the men, and the men refused 
to work. because they could not get a meal, so that. the 
progress. of the work became entirely dependant on the 
cooks’ powers_as weather prophets. The difficulty was 
eventually overcome by discharging any cook who had 
refused to feed his men and the weather happened to 
clear and make work possible later. The cooks eventually 
became really good weather prophets. 


Txt Natural Gas and Petroléum Association of Canada 
recently ‘submitted a memorial to the Dominion Tariff 
Commission asking that the ‘customs duty be removed 
from such classes of equipment in use by gas See 
producers as are either not manufactured in Canada or 
até manufactured on such a limited and unsatisfactory 
seale as to be practically unavailable for use. The deputa- 
tion pointed out that the development of Canada’s oil and 
gas resources is seriously hampered by the duty on drilling 
equipment Sir Henry Drayton, chairman of the Tariff 
Coramission, asked for further information and statistics. 
AT a recent meeting of Rugby, Rural, Distzict Council 
a long discussion took place concerning the sewage scheme 
for Clifton-on-Dunsmore, which has pean pus forward by 
the Council with a view to preventing. pollution of 
the river Avon above the spot. from. which Rugby draws 
its water supply. The discussion arose out, of a resolution 
of protest sent from a meeting ishi of Clifton, 
the, grounds of protest being (1) necessity for c 
economy; (2) the fact that the latest sample of Rugby 
water was pronounced to be very good; (3) that there is 
no evidence of serious pollution of the water supply ; 
and (4) the unfairness of imposing such g scheme, which 
will cost some thousands of pounds, on a small parish, 
and the fact that it can never benefit the parishioners, 
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American 107-Ton Coal Wagons. 


In the reeent discussion at the Institution of Mechanical 
Engineers on Mr, H, J, Smith’s paper on the mechanical 
loading of ships, reference was made to some huge railway 
wagons in use in the United States. We now place before 
our readers particulars of these wagons. 

The Virginian Railway is a “‘ coal road " with a 450-mile 
main line from a coalfield district in West Virginia to the 
port of Norfolk, Virginia, where it has, at. Sewall’s Point, 
extensive shipping piers or staithes for delivering cargo 
and bunker coal to vessels. Owing to the great extent 


The rated load is 218,000 Ib., but in practice 10 per cent. 


| used, the axles having journals 6in. by llin. To provide 


for overload if allowed» that bringing the tétal up to the | flexibility in the long bogie frames and thus give a steady 


larger figure, which represents the load for which the car | riding quality, besides facilitating 
The weight empty is 78,800 Ib., of which 


is designed. 
42,600 lb, is for the body and 36,200 lb, for the twe six- 


wheeled bovies. 


A notable feature in the appearance of the car is the 
smooth, flat side surface, which is unbroken by stiffeners 


or projecting attachments. The pw of thie design 


is to give a uniform bearing in the tilting cradle of the 
dumping machine and to avoid the breakage or distortion 
to which projecting parts are liable in cars handled in 


that way. To carry out this idea fully, a narrow panel 
at each end of each side is set back so that the standard 


passage over the 
vertical curves at the piers and Gasification yards, each 
| frame is made in two parts with an articulated joint, on a 
| pin over the middle axle. This construction is shown 
clearly in the View of one of the bogies, which also shows 
the roller bearings which engage or support the car body 
on each side. The Westinghouse continuous air brake is 
used, and there are clasp brakes on the wheels; that, is, 
each wheel is gripped or clasped by two brake shoes, thus 
equalising the pressure and avoiding stressing of the axles. 
A screw brake operated by hand is used for stopping the 
car at the dumping cradle, and in controlling its movement 














VIRGINIAN RAILWAY—107-TON TWELVE-WHEELED COAL WAGON 


and proportion of the coal traffic, which all has to be hauled 
a long distance to tide water, special efforts have been 
made to increase the economy and efficiency of working. 
The principal direction of such efforts has, in accordance 
with American railway practice, been the use of very large 
and powerful locomotives to work extremely long and 
heavy trains, banking engines being employed to aasist 
the train locomotives on certain gradients which otherwise 
would be the controlling limit of the train loads. 

Another and quite recent development is the intro- 
duction of coal cars of enormous size, to be operated only 
on the company’s line and to be unloaded by car-dumping 
machines on the piers at Sewall’s Point. These cars, of 
which a thousand are now being delivered, havea load 
capacity of 120 net short ions or a little over 107 long 


ladder irons and grab handles or hand holds ate flush 
with the main surface of the side. The sides are stiffened 
by triangular gussets on the inside, the bottoms of the 
gussets being riveted to the floor plates and to transverse 
floor beams or transoms. As these cars are unloaded 
exclusively in car-dumping machines they have no hoppers 
or drop doors in the floor. 

Plate girder construction is used in the design, the sides 
carrying the load and leaving the centre sills to withstand 
only the luffing strains and to act as a backbone. The 
centre sill is composed of a pair of 13in. rolled steel 
channels weighing 37 lb. per foot, which are set with 
their flanges inward, and are reinforced by a cover plate 
on the top and a 4in. by 3}in, by gin. angle om each of the 
bottom flanges. The bolsters and transoms which form 


on 4 gravity incline from the coal tipple at the mine to the 
marshalling yard. 








Breakdown of Turbo-Alternating 
Plant at Glasgow. 


We have received the following communication from 
the Metropolitan Vickers Electrical Company, Limited : 

On the morning of December 8th one of the new 
15,000 kilowatt turbo-alternators at Dalmarnock Station, 
Glasgow, broke down after having been in commercial 
operation for about two and a half months. The insula- 
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SIX-WHEELED ARTICULATED BOGIE FOR 107-TON COAL WAGON 


tons of 2240 Ib. 


capacity, but each of an independent design, were put | built-up members. 


into serviee, and after three years’ experience, it was con- | being stiffened by sloping it inward at an angle of 15 deg. 
sidered evident that such ears were quite practicable | and then flanging it out horizontally over the 4in. by 
from the construction and operating standpoints, and | 4}in. top angle, the larger leg of this angle being vertical 


that their introduction would effect a material economy | and in the plane of the side plate. 


in the working of the line. 


Inside stiffeners are 
riveted to the floor and transoms and to the side plates, 


One of these great steel cars, built by the Pressed Steel | each side having fourteen stiffeners, seven of which are 
Car Company, of Pittsburg, is shown in the accompanying | triangular gussets, while seven are 5in. bulb angles. 


view. 
a depth of 7ft. 4in. at the ends, over the bogies, and 


Sit. Gin. at the middle, the sides and floor being dropped | 


between the bogies to give increased capacity. The height | 


from the top of the rail to the top of the side is lift, e 


cubic capacity for a struck or levelled load is 3850 cubic | on the floor plates. 


feet, but with the load heaped up at 30 deg. from the sides, 
the eubie capacity is 4450 cubie feet, which, with coal 
at 54lb. per cubic foot, is equivalent to 240,000 Ib, 


It is 49ft. 6in. long and 10ft. 3in. wide inside, with | Each of these is connected to the top horizontal angle by 


a malleable casting. At the bottom the side is reinforced 
by a horizontal angle 3}jin. by 3}in. by jin. The ends 
are of jin. plate, reinforced at the top by a 5in. by 3}in. 
by Zin. bulb angle, and at the bottom by a flanged rib 
Two horizontal pressed steel braces 
are also riveted across each end. The bottom plating is 
fin. thick. 


Six-wheeled bogies with 33in. rolled steel wheels are 





In 1917, four experimental cars of this | the transverse members of the bottom framing are all; tion on the windings at one end of the machine took fire 
The sides are of jin, plates, the top | and as the turbine could not be stopped for some twenty 


minutes, the whole of the insulation on this end of the 
machine was destroyed. 

No evidence could be found at the time as to the cause 
of the breakdown. The machine was very heavily 
insulated, and every precaution had been taken with 
regard to winding and testing. As another generator 
was almost ready for service it was substituted for the 
first machine, and although the breakdown occurred on 
Wednesday morning, the new machine was in position, 
dried out, and put on load the following Wednesday. 

After operating on commercial load for about a week 
sparks were seen issuing from the top of the stator frame, 
and the machine was shut down, The windings were 
found to be in perfect condition, and the machine was 
run up again with field on, when sparks were again 
noticed, and further examination showed that one of the 
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insulated bolte through the core had broken down near 
the endplate. These bolts pass through the core in an 
axial direction, and serve to hold the endplates tightly 
against the laminations. The bolt was rémoved, and it 
was found that it had vibrated violently and the insulation 
had broken down near the centre of the core as well as 
near one end. The windings were found to be in. perfect 
condition, but an inspection of other bolts which had not 
given trouble showed that vibration of a more or less 
serious nature had occurred on several of them. 

A series of tests and investigation was at once under- 
taken, and it was found that for the partioqular length 
and diameter of bolt used a relatively slight tensio 
was sufficient to bring the frequency of the bolts to Siok 
a value as to synchronise with the frequency of vibration 
of the whole set, corresponding to the speed of 1500 
revolutions per minute. A further and more careful 
inspection of the first machine which had broken down 
showed that the breakdown was due to a similar trouble, 
as it was found that one of the bolts had broken down to 
the core, and molten metal had come into contact with 
the insulation at one end of the machine, thus setting it 
on fire. 

A third generator was practically 
at the time the first breakdown 
decided to remove the steel core 
with copper boltg,of smaller diameter 
heavier insulation, These 
low value as to leave their natural 
below the 
siderable amount 
the bolts, but this was 
time, and before the end of 
completed and the machine 
time it has earried peak loads up to 21,000 
The two machines which broke down are being re-wound, 
and will shortly be in y ; 

The use of core bolts has 


part of many as 
the Continent Y 

fifteen years in Which this 
and the Westinghouse Cé 

large number of machinge i aperation 

construction is used. — is 

where trouble has resulted due to the use of the 

and it is very remarkable that it 

on two machines in such rapid succession, 

that they are duplicates and built by the same workmen 
may explain this. 

The trouble was due to the fact that a peculiar com- 
bination of conditions resulted in the bolt having a 
frequency equal to that of the machine, and vibration 
once having been set up, the insulation on, the bolts was 
more or less rapidly disintegrated. 

While the Metropolitan-Vickers y assumes full 
responsibility for the trouble which has occurred, the 
following points might be emphasised :— 

(1) The insulation on the windings of the machines 
has been in no way responsible for the breakdowns. 

(2) The voltage between bolts and core was approxi- 
mately 100, and while the damage was due finally to the 
breakdown of the insulation on the bolt, the cause of the 
breakdown was purely mechanical. 

(3) The construction which was responsible for the 
trouble is not a new or experimental one, the breakdowns 
being due to @ particular combination of conditions the 
existence of which could not reasonably have been 
anticipated. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Granam, Miter anp Co., Limited, of 30, Wilson-street, 
Finsbury, London, E.C. 2, ask us to state that they have been 
appointed distributing agents for Mitchell's “ Hot-wash ” 
geyser. 

We are advised that J. Samuel White and Co., Limited, ship- 
builders and engineers, of East Cowes, Isle of Wight, have now 
pened a Lives office at 305, Royal Liver Building, with Mr. 
\. T. Wall as their representative. 

ScHOLEY aNnD Co., Limited, announce that their head office 
has been transferred from 56, Victoria-street Westminster, to 
their works. Their address is now Victory Works, G oucester- 
road, Croydon. Telephone, Croydon 2164. 


Mr. J. K. Hoyts asks us to ee he has 
position as managing director of Aerial Ropeway Transporters, 
Limited, and has commenced business as @ consulting engineer 
on transport and conveying schemes at Granville House, Arunde! - 
street, Strand, W.C. 2. 

We are asked to state that Mr. E. O'Hara, a director of 
Barrow, Brown and Co., Limited, of Bangkok, is about to pay 
« brief visit to Europe, and that he may be communicated with 
at the Allied National Corporation, ited, 34, Great Tower- 
street, London, E.C., from about March 5th. 


We are advised by Alexander Jack and Co., Limited, crane 
makers, Motherwell, that they have appointed Mr. William 
Sharp, Assoc. M.I. Mech. E., their London distriet representa- 
tive. Their London office address will now be No. 11, Pancras- 
lane, Queen-street, E.C. 4. Telephone No., City 8566. 


Mr. Leonarp Harvey, of 25, Victoria-street, Westminster, 
who has during the past few years been representing an American 
firm as European manager, informs us that he is relinquishing 
that position and proposes to practise as a consulting engineer 
upon matters pertaining to pulverised coal and colloidal oik 
Telephone, Victoria 4280; telegrams, Fuelecon, Phone, 
London 





ApsusTaRLe SHett Reamers.—The “Surrey” adjustable 
shell reamers, a new type which is being manufactured by the 
sirmingham Small Arms Company, are noteworthy on account 
of their simplicity and their substantial construction. The 
blades are tapered lengthways and are fitted into sloping grooves 
in the solid body. They have a heok-shaped extension at the 
rear end, which engages with a groove cut in a nut screwed on 
to the body. The nut can thus be used to move all the blades 
simultaneously along the grooves for the purposes of adjust- 
ment. A lock nut is provided for the adjusting nut; ard small 
grub screws bedding into slots in the sides of the blades ent 
the latter from falling out of the grooves. The reamer is made 
in sizes rising by sixteenths from l}in. to 2}in., and is sold by 
i ‘ I 


Burton, Griffiths and Co y, of Ludg 1 nm, 
R.C. 4. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent ) 


The Slump in Pig Iron. 


Tus Derbyshire makers of pig iron have an- 
nounced a further substantial reduction, making the price 
of forge material at furnaces £9 10s, and No. 3 £10, with 
other numbers in proportion. This represents a minimum, 
reduction of £1 10s. in forge iron and of £1 5s. on foundry, 
and on some makers’ previous quotations the fall, espe- 
cially in foundry iron, is as much as 35s. per ton. Neigh- 
}bouring districts, partieularty Northampton, have had to 
drop their prices practically by the same amount of 

ion, though formal announcement of the ch 
is rather slow in coming, and the situation really is that 
Northampton se'lers are asking consumers for offers. 
ire iron is in very small demand, and it has not 


considered | As material 


some 
. There is 
buyers are , playing off 
offer against ano . It is only by buying cheap 
i ies that the finished trade can hope to get 
any business. Belgian prices in some cases have a slightly 
upward tendency attributed to the higher exchange 
values, but they are still very low. The average figure 
may be regarded at date at £9 per ton, but buyers of some 
qualities say they can get supplies at £8 and even less. 


Unmarked Bars Down £2 per ton. 


The rift in the Staffordshire unmarked bar iron 
lute, to whieh I referred last week, has widened in the 
interval, and no attempt is now made to disguise the 
mutiny which has developed among the rank and file of 


in the competition for the meagre business now offered. 
The feeling of resentment has led to the withdrawal of six 
or seven firms from the Association. The dissentient 
firms desire a much more speedy rate of reduction, and 
they have taken the matter in their own hands by quoting 
£24 10s. for bars, as against the Association standard of 
£26 10s. The movement is expected to extend. It is 
inted out that Lancashire makers are quoting £24. 

t with the Laneashire underselling and the con- 
tinental underselling combined, Staffordshire makers, with 
idle for lack of orders, were 

-nilly, therefore, the mutineers 

make an 
far the i 
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fact that purchases can be made as low as £25, is lifeless. 
Some inquiries have been reported from ica and 
Eastern markets, but have not materialised into business. 
It is thought in numerous directions that prices. will be 
further substantially reduced shortly. Indeed, this is the 
only way to encourage trade, and at present nearly all the 
mills in South Staffordshire are lying idle. A little is being 
done in black sheets at £22 to £24 per ton, but they also 
have to meet Belgian competition at something like £4 
per ton less. 


Fighting Belgian Steel. 

The steel trade is as stagnant as it has been since 
Christmas, No consumer is buying anything that he can 
do without. In some departments a real effort is being 
made to fight the continental invasion, the certainty of 
present loss being faced for the sake of preventing more 
dangerous inroads, and consumers are showing their 

jation by placing any business they can at home. 
With the prevailing disparities of exchange, continental steel 
ices Which are much 


can into our markets at 
which absolutely defy 


below Ps cost of making here, an 





competition from British manufacturers. If the restora. 


tion of exchange ity is to left to the reagsertion of 
naseldl Uibte, Yoo, Utebacbbid may bel dons to our 
own trade before redress is forthcoming. 


It does not ease 
our difficulties to know that the industrial conditions on 
the Continent are in a state of crisis. Birmingham mer 
chants are still receiving remarkably low quotations from 
foreign steel works... Steel billets at Antwerp only are 
quoted £8 10s., steel rounds £10 15s., and mild steel plates 
suitable for various engineering peirere £15 Ss. The 
billet price works out well under £10 delivered here, and 
other sorts in proportion. The quality is considered on 
the whole satisfactory. Belgian sheets can be bought 
from £18 to £20 delivered here, or about £4 below British 
quotations. Small finished steel bars rolled from imported 
billets are put on the market at £17 for sizes five-eighths 
and upwards. The Belgian price for the corresponding 
finished article is £14 10s. In the gas strip department, the 
tube works now take more advantage of steel strip. 
obtainable in some cases as low as £19 from South Stafford 
shire re-rolling mills, as against the selling figure for iron 
strip of £27 10s. Where they are at liberty to do so, they 
have no hesitation in making their tubes from steel. But 
in some cases customers specify for iron, and are require 
ingly. Much lower prices are quoted for 
Some have been made at 


hoops are quote! 





uctions 

at £4 10s 
with large 
of their basic: 


already sustaine:|. 


‘The unemployment Speen is inereasing|y 
the Black Country, large iron establi.): 
equipped with half a dozen or more mills, are com. 
at @ standstill. The distress in the districts of 
folverhampton and Bilston is so acute that Alfred 
Hickman, Limited, Spring Vale Ironworks and Biast- 
furnaces, has contributed £1000 towards relief funds. 
The basic furnace of the Earl of Dudley's Level (New) 
Furnaces has during the week-end been damped down. 
The mills and furnaces of the Patent Shaft and Axletree 
Company, Limited, Wednesbury, have closed down for 
the. week, affecting close upon 1500 workers. The em- 
ployees at three axle and spring works at Wednesbury 
have come out on strike, consequent upon a reduction in 
the piece and day rates. About 1000 workers are affected. 
There has during the week been an increase in unemploy- 
ment in the Brierly Hill district, where the Nine Locks 
Iron and Steel Works have closed down, Operations in 
some of the departments of the Earl of Dudley's Round 
Oak Iron and Steel Works have been resumed. Develop- 
mente have occurred which may possibly prolong the 
dispute in the nut and bolt trade in Darlaston. It is 
understood that the employers will not consent to meet 
the trade union officials until work is resumed by those 
on strike. The operatives in the blank bolt industry in 
the Halesowen and adjacent districts have accepted a 
reduction of 10 per cent..in their wages, which shoul! 
enable local firms the better to compete with foreign 
manufacturers. A scheme to stabilise employment has 
been drawn up by & commission composed of employers 
and employed associated with the Birmingham branch 
of the Industrial League and Council, and it is to be put 
forward for national adoption. It is suggested that wages 
should be fixed on @ aiding seale adjustable with selling 
@nd that employers should contribute 40 per cent.. 
Ag and the are 20 per « 
. Unemploymen: ap ae miners 
uring the 
At 
short time is being worked. The 
chiefly to the depression in the 
ich the ising industry is dependent and 
fact that owners have become alarmed an‘ 
An offer of the e vers in 
available work amongst miner 


eee pits 


Electric Power Famine in Birmingham. 

i manufacturers’ difficulties at date 
the untoward circumstance of a seriot~ 
electric power for productive purpose~ 


are added to ~ | 
under-supply © I 
Most of the power now employed is supplied by the Cor 
poration, but the position to-day is that the municipalit, 
has got waiting on its books manufacturers who ask 
between them for about 45,000 horse-power of curren‘ 


which cannot be given. The trouble is that the Cit) 
Council will not embark on any new plans for laying dow): 
additional plant, and the result is serious inconvenience 
to works and factories. It is estimated that 75 per cent 
of the total current produced is used for power purposes. 
and in this situation it has been suggested that manu- 
facturers who want power should come forward and pro 
vide it for themselves by lending capital to the Corpora 
tion at 6 per cent. interest. In explanation of the pro- 
posal, the Chamber of Commerce has just received « 
visit from the chairman of the Electric Supply Committee. 
Mr. H. K. Beale sketched the situation thus ;>—He was 
afraid the figures of cost were rather startling, because 
if the Corporation did place the contract for the two big 
machines that were in contemplation, it would mean 
something like 1} million of money. It was probably too 
big for the manufacturifig community im the city to cope 
with. If one machine alone were erected, it would cost 
a little more than half the amount he had mentioned. 
However, before the Corporation would be justified in 
placing contracts for these big machines, it would have to 
see the money. He did not think it could rely u pro- 
mises, in view of the general state of trade. at he 





wished to place before ne Chamber was the question, 
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What was going to be the position when the trade revival 
came, a8 it would come? Seeing that it would take 2} 
years to install further big electrical plant, the. work 
~— to be ae hand at once. He was afraid that 
in meantime there would be a very serious shortage. 
If the whole amount were subscri the yr hm 
could take on everybody who wanted current. pposing 
« million were subseribed, he thought they could take on 
the present waiting list. He thought it would be quite 
reasonable that manufacturers who subscribed should get 
the eurrent they wanted. Incidentally, he mentioned that 
to-day energy to the extent of about 80,000 horse-power was 
being produced, and of that the trams used only between 
11,000 and 12,009 hovse-power. The Chamber of Com- 
merce gave the chairman of the Electricity Committee 
a potest hearing when he placed the. foregoing facts 
before them, but, I think it is a matter of regret that it was 
hardly @ sympathetic one, and, as a matter of fact, all the 
Chamber has yet done has been to refer the matter to its 
General Purposes Committee. 





LANCASHIRE. 
(From our own Correspondents.) 


Manonester, Thursday. 
Iron, Steel and Metals. 


THE condition of the iron and metal markets is 
about as unsatisfactory as is possible, and new business 
seems to have vanished altogether. There is a good deal 
of clearing up still to be done, and in the iron market there 
are many balances of contracts to be delivered, most of 
them at prices which now look outrageous. The buyers 
are naturally anxious to get some allowances on the prices 
which they bave contracted to pay, and in many cases 
these allowances Jegally depend upon official prices. There 
is Consequently a struggle to keep official prices as high 
as possible, so as to minimise the claim for allowances, 
and that in many cases accounts for the discrepancies 
whieh oecur between real and official prices. The essen- 
tially vicious character of many of the contracts made 
during last year is now apparent, and we need to get back 
as s00n as possible to plain dealing at fixed prices. 


Metals. 


The course of the standard copper market was 
upward last week for prompt metal, but slightly down- 
wards for forward, and as a consequence the backwarda- 
tion on three months’ copper increased to £2 5s. per ton. 
This, of course, is not a healthy position, and shows that 
the improvement in cash standard is quite unconnected 
with any real improvement in trade. It is merely an 
indication that speculative accounts for near dates are 
being closed, and fresh accounts opened for more distant 
dates. The market opinion, therefore, is still not favour- 
able to the future of copper. One does not rely wholly 
upon market opinion, however, in a case of this kind ; 
but it is difficult to see how copper can become much 
dearer until consumption begins to increase. The slight 
reduction—£2—in copper sheets has synchronised with a 
corresponding rise in standard copper, and that of itself 
is sufficient to show how artificial these prices are. Very 
little alteration of any kind is to be seen in the prices for 
refined ingot copper, and the difference at the end of last 
week between B.S. and standard was at one time only 
Ife. per ton; whereas, setting apart any question of 
costs of refining, the intrinsic difference, reckoned in 
copper contents, is fully three times as much. The stocks 
of copper here at the end of January were 11,948 tons, 
an increase of 302 tons over the December figures, but the 
stocks in Havre warehouses were just about as much short 
of the December figures. Reports as to the quantity of 
American copper sold recently are more encouraging, but 
a lot has to be done before American stocks are got down 
to a safe level. Movements in tin have been much as 
before, one day seeing a gain and another a loss of about 
as much, and one does not find that much change has 
taken place so far as legitimate trade is concérned. The 
** fixed price " idea has been finally decided upon by the 
Federated Malay States Government, and apparently 
production is to go on as if the tin were being sold at the 
fixed price, which, of course, is not the case to any extent. 
The prejudice in favour of the use of Straits tin for certain 
purposes is no doubt strong, and probably there is a good 
reason behind it, but it will not stand against such a 
difference in price as now exists. The tin-plate trade is 
bad, and lower prices have yet to come, so that the demand 
from that industry is not likely to be good for some time. 
The market for lead has been inclined to sag again, and 
£20 per ton has been touched for foreign pig lead. The 
demand from the house-building industry is still in the 
future, and there has been another reduction in the price 
for sheets and pipes. Altogether, the prospects for lead 
do not seem good enough to lead anyone to believe in any 
serious rise in the near future. Spelter keeps fairly steady, 
and is now rather a better market than lead, but there is 
oy amaaas reason why consumers should be in any hurry 
to buy. 


Foundry Iron. 


The market for pig iron is entirely disorganised, 
and no one can say at what price it will settle down. Con- 
sumers are just as unwilling to buy now as they were when 
the price was £2 to £3 higher, the recent reductions having 
merely confirmed them in the belief that much miore is 
to be got by waiting than by acting. Sellers of foundry 
‘ron here argue that as no practicable concession will 
bring buyers into the market, it is of no use to quote any 
lower prices, but that is perh not a very far-sighted 
met! of looking at things. What needs “to be done as 
quickly as possible is to get prices down to a level from 
which a more confident feeling may spring ; and to main- 
‘ain them at that level until confidence does return. 
The whole range of prices has probably been far too high, 
and in’ some cases one is inclined to believe that it was 
forced up unnecessarily high, and ‘advantage was taken 
of the scarcity when it would have been wiser not to take it. 
The nominal price in Manchester to-day for No. 3 foundry 
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firon seems to be between £10 5s.'and £10 10s, delivered, 
but there is no large business by which it might be tested. 
‘There seems to be a bility that the diminished demand 
for furnace coke will foree the makers to modify the price 
very s00n, and the plethora of small coal just now ought 
to enable the coke ovens to reduce their costs of making. 
Tp any case, it is clear that coke must be cheaper if the 
blast-furnaces are te go on, even if it is not cheap enough 
to bring back into operation those furnaces which have 
already been biown out. With regard to hematite iron, 
it is to be noted that Spanish ore, c.i.f. Teen, is now to, be 
had at 49s, per ton, and there does not seem to be any good 
reason why it should not be still cheaper now that freight 
can. be obtained as low aa 9s. per ton. Hence, East Coast 
hematite may soon be cheaper, and that should react on 
East Coast foundry iron. 


Finished Material. 


There is not much change yet in the British 
prices for finished iron and_ steel, but lower rates are 
evidently foreshadowed. One hears talk of £16 to £17 
for har steel, which, however, would still he £4 to £5 ahove 
the prices for foreign. 


Scrap. 


The market for cast scrap is almost dead at 
present. One does not hear of any buying, but dealers 
are still quoting £15 for the best sorte. Probably less would 
be taken for a substantial lot, but sellers do not think 
there is any use in quoting less until there is a further 
definite fall in pig iron. Wrought scrap ia quoted at £6, 
and steel scrap is not quoted at all, but no doubt it eould 
be bonght at about £5. 


With a view to arousing local interest in aerial 
navigation in its many phases, it has been decided by the 
Royal Aeronautical Society to give a lecture on “ Some 
Problems in the Design and Operation of Aircraft,” at 


the Memorial Hall, Manehester, on Wednesday next, under 
the auspices of the Manchester Association of Engineers. 


Barrow-m-Forness, Thursday. 
Hematites. 


The position of affairs in the hematite pig iron 
trade of North Lancashire and Cumberland is not at all 
satisfactory. Business is at a standstill, buyers showing 
no inclination to place orders for‘tron. The .outlook is 
very depressing, and a betterment is not expected for 
some time to come, certainly not in the immediate future. 
The production of iron is at a very low level, and it is 
quite expected that a further number of furnaces will go 
out of operation shortly, At Barrow there are four fur- 
naces in blast with a view to completing an order. A 
lower range of prices is being pressed for, but. to get it is 
not an easy matter, with prices of raw material so high 
and the existing basis of wages. 


Iron Ore. 


There is just a fair amount of activity in the 
hematite iron ore trade. There is a demand for ore from 
Barrow, and that is keeping the pits at Park, Yariside, 
and Anticross busy, but the mines at Roan Head are 
working on short time. The Hodbarrow mines in South 
Cumberland are again closed down. The importations 
of Spanish and North African ores continue to be fairly 
large, and they are being imported at a much less rate 
than the price paid for native ores. 


Steel. 


In the steel trade there are no new features to 
report this week. There is a fair amount of activity at 
work, but it is not expected to last over the next four 
or five weeks. New business is scarce all round, for there 
is no inclination to place orders. 


Shipbuilding and Engineering. 

These trades are just moderately busy. (Of late, 
many men have been discharged from the Barrow ship - 
yard. The continuance of the joiners’ strike is holdiag 
up the fitting out of the Cunard liner Scythia and the 
eross-Channel packet Biarritz. In the engineering shops 
there is quietness. 


Fuel. 


The demand for fuel is very quiet. Steam coal 
finds but a poor sale, with so many industries closed down, 
and the call for coke is very easy. 


Shipping. 

The shipping trade is moderately employed. A 
fair amount of oi! and motor spirit is coming into Barrow. 
Last week a cargo of steel billets was discharged at the 
Barrow docks for local use. A shipment of pig iron was 
made to Antwerp. 





SHEFFIELD. 


(Prom our own Correspondent.) 
Watching for Revival Signs. 


THERE are no signs yet of the anxiously looked for 
revival of trade in this district ; on the contrary, the per- 
centage of unemployed is still rising, the known number of 
workers actually idle being now about 16,000, beside, I 
believe, men who are only working part time. At one place 
here, interested in the production of certain automobile 
parts, operations will be brought to a complete standstill 
this week-end, unless an extraordinary recovery occurs in the 
meantime, which is scarcely possible. Yet up to a few weeks 
ago this particular firm had enough orders on its books to 
last for about eight months. It is the same story that one 
hears on all handa, viz., that contracts are being stispended 








219 








or withdrawn and no new business is coming forward to 
fil up the gaps—at least, not in anything like adequate 
volume. To some slight extent, perhaps, the felling prices 
of raw materials have borne fruit in the shape of a quickening 
of the otherwise sluggish buying movement, but itis an almost 
imperceptible improvement. Jn the old pre-war days, which 
now seem so very far away, consumers here would often 
pay 208. a ton more for local basic billeta, because foreign 
materia] at, say, 9%. a ton, had to be accepted just as 
delivered, whereas a wagon-load of local billets might. be 
examined on the siding before delivery and, if not up to 
specifications, rejected by the purchaser. Something of 
that spirit is prevailing to-day, and is accounting for a little 
more Vitality in the home markets. The foreiga material 
is too often of the kind that “‘ will do,’ generally speaking, 
but there is not that reliability about it which one demands 
of the home article. Moreover, the foreigners’ terms are not 
always everything they might be. However, whilst there 
are indications that with a little closer approximation of 
British prices of raw material to those of the Continent, 
the home market, at all events, would quickly respond, the 
fact remains that so far iron and steel makers here are still 
suffering very severely from the competition brought 
about by abnormal foreign exchanges, and manufacturers 
in this district are very anxiously watching for signs that 
the Government proposes to do something definitely and 
promptly temporarily to relieve the situation, It is quite 
recognised that artificial measures are only palliatives, 
whieh have a way, sometimes, of costing more in other 
directions, Restoration of international trading on the 
lines of sound economy is what is required, and that will not 
come yet, apparently. 


Production Costs Must Come Down. 


Some rather interesting remarks were made by Mr. 
Robert Armitage, chairman of Brown, Bayley’s Steel Works, 
Limited, at a meeting of that company’s shareholders here 
on Monday, Contending that wages must come down, he 
said business firms did not want to reduce them, but it 
seemed that necessity knew no law. If they could not sell 
their goods at to-day’s costa as against those in Belgium and 
Germany, they either had to stop business or take We 
in England, he added, live on foreign trade, but to do that 
we must be able to sell at world prices. Foreign marketa 
cannot be expected to buy our goods at considerably more 
than the Belgians and Germans, say, ee to accept. 
Mr. Armitage referred to one or two o points of out- 
standing interest. For instance, the very vexed question 
of contracts. In pre-war days it was the case in the iron and 
steel trades, as I believe it was in the woollen districts of 
Yorkshire, that a firm’s letter accepting or ordering delivery 
of certain materials or specifications was a binding contract, 
to be honourably fulfilled. ‘To-day, as Mr. Armitage ob- 
served, there is a sense of uncertainty about everything. 
There seemed, he said, to be a laxity about contracts in this 
eountry and all over the world, so that y thought little 
of giving an order and then, quite ly, cancelling it 
within two or three weeks. Personally, I am often hearing 
of such instances, and no pressure is applied because of a 
threat that any step of the kind would mean no resumption 
of business from that quarter when the trade revival comes. 
I do not believe that in every case it is done wilfully, but 
rather because of the embarrassing position in which so many 
firms are being placed to-day. It seems to them the only 
way out of an impasse, though, of course, they are placing 
another firm in an equally difficult position in all likelihood. 


Railway Rates. 


Another thing Mr. Armitage mentioned was the 
charge for railway transport. He says the high traffic ratea 
are having a damaging effect on trade. They should be 
reduced or definitely fixed. The rate to London from 
Sheffield has risen by nearly 12s. a ton, and to Liverpool 
by 8s. to 9s. a ton. From what I can gather, the railway 
companies’ revised tariffs are so complicated in their detail 
and have so many pluses and percentages that very few 
firms know exactly where they stand in the matter, and in 
many cases I know of they have been glad to seek the aasiat- 
ance of @ friendly railway goods canvasser—who ia, of course, 
an expert in such matters—to straighten out the tanzle. 
A metal merchant who does a considerable traffic business 
with the railways met me the other day with a perplexed 
look on his face. He said he had just been wrestling with an 
account from a railway company and felt tired and com- 
pletely knocked out. Whilst we were chatting we were 
joined by another steel merchant, who said, jocularty, “ Oh, 
I never let such matters trouble me now. It’s quite simple. 
All you have to do is to think of the figure you consider the 
company should have charged, double it, add the charge the 
company has actually made, halve it, subtract the figure 
you reckoned was right and multiply what you have left by 
two—and you find the company is right every time. All 
you've to do then is to pay.” By the way, Brown, Bayley's 
have closed down their Besserner plant, and Mr. Armitage 
says the firm is convinced that in the long run people will 
come to believe that better steel is produced in the open- 
hearth furnace as a rule. But, of course, that opens an 


argument 
What they Work and What they are Paid. 


Regarding the offer of the Sheffield Engineering 
Employers’ body to the Electrical Tradea Union on the 
question of shift work, it is understood that an agreement 
has now been reached between the two sides. The terms 
provide that for the morning shift 47 hours aro to be paid 
for and 43 worked ; for the afternoon shift 47 hours to be 
paid for and 37} worked ; and for the night shift 50 hours 
paid for and 37} worked. Payment is to be made on «a 
47 hour week basis at the present district rate of wagea. With 
reference to the night shift, the war advances are only to 
be paid on a 47 hours week, and not on a 50 hour basis. 


Events in Lincolnshire. 


One or two matters of interest are gleaned from the 
iron, steel and engineering centres of Lincolnshire, It is only 
a week ago that the increasing rate of unemployment was 
being deplored in the North Lincolnshire ironstone area. 
It was then said that only two blast-furnaces were blowing. 
and that 70 cent. of the iron and steel workers of Scun- 
thorpe and Frodingham were idle, even office staffs being 
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under formal notice. In those” circumstances the local 
authorities were busying themselves in endeavours to assuag' 
the suffering caused by this unemployment, and labour 
sehemes were being devised. To a considerable extent, 
obviously, these conditions will continue for some little time 
yet; but when those able to do so were indulging in “ pic- 
tures’ and similar forms of entertai ton & day 
evening they were delighted to hear the official announce- 
ment taade : * Lysaght’s mill resumes rolling at 10 p.m. on 
Monday. Please circulate.——By order of the Management.” 
The belief had generally prevailed that Lysaght’s Normanby 
Park Steel Works had been closed down for an indefinite 
period, so that the announcement created the greatest 
possible satisfaction and revived hopes that a re-commence- 
ment would soon be practicable at some of the other works 
m the district, where operations have been brought to a 
standstill. Another very acceptable piece of news has come 
to hand since my previous letter. It is to the effect that the 
Lincoln rolling stock building concern, Clayton Wagons, 
Limited, has secured an order from the Egyptian State 
Railways for a large number of 30-ton bogie oil-tank wagoris, 
this business having been tendered for by British, American 
and continental firms. Other contracts recently booked by 
Clayton Wagons inelude the repair of 3000 wagons for various 
home railways and the re-conditioning of a number of main 
line corridor cars for the Great Northern. One or two heavy 
engineering departments in the Sheffield district, too, have 
some good orders on hand, and many firms engaged in light 
tool production are continuing very active. Whilst these 
things are so the thick clonds overhead are not without a 
break, 


Mr. Will Thorne—Prophet. 


Of prophets as to our industrial future, particularly 
regarding the date of the trade revival, there is noend. There 
was another one in Sheffield on Sunday—Mr. Will Thorne. 
Mass meetings of local trades unionists on Sunday mornings 
have become a usual thing of late, and Mr. Thorne, who is 
general secretary of the National Union of General Workers, 
addressed a gathering of that body. After mentioning a 
projected scheme for the amalgamation of their union with 
two kindred ones, giving a joint membership of about 
750,000, he proceeded to speak of the problem of the unem- 
ployed. That problem, he said, was costing the union £2000 
a week, but they had a bank balance of £600,000. There 
would, he thought, be a revival of trade in the next twelve 
months—a pretty safe prophecy—and if not there would 
be an awful row in the country. Everywhere notices were 
being put up in the works of reductions of wages, or, as an 
alternative, closing down. Their own union was lucky in 
having a definite agreement for fixed rates until June, but 
then would come a fight by the employers to cut down, and 
they must be prepared to meet the attack, “ A fight,” mind 
you! No idea, presumably, of an attempt to meet the 
employers on terms which would enable them to go with 
renewed confidence into the markets of the world. No; itisa 
“ fight" which Mr. Thorne anticipates. He will t whilst 
foreign rivals steal our trade. Another curious thing about 
Mr. Iborne’s p cies. He is reported to predict that 
trade will suffer similar depressions every four years or so, 
“‘on account of the introduction of scientifie methods of 
production.” his remedy for such a condition of things 
is to organise, so as to secure State control of industry—by 
parliamentary action only. What Mr. Thorne does noi 
seem to have made quite clear is whether State contro] would 
prevent the recurrence of depressions by the retardation 
of scientific methods, and, if so, whether that would be a 
sane policy. 





* 





Drop Forgings. 

On the ceeasion of the fourth technical meeting 
here of the Association of Engineering and Shipbuilding 
Draughtsmen on Saturday, Mr. Charles W. Davis, of Leeds 
dealt in a very interesting manner with the subject of 
economy in drop forgings, with special attention paid to 
output and comparisons made bet ween British and American 
practice. Mr. Davis recommended English manufacturers 
to give more consideration to salient points in American 
practice, urging that the output per man could be increased 
by the adoption of treadle-operated drop stamps and by the 
use of multiple operation dies. The British method of secur- 
ing dies by means of poppets, as well as the design of our 
furnaces, with waste heat boilers, he condermed. On the 
other hand, he thought that while the United States had 
advanteges in oil fuel, development in the utilisation of 
pulverised fuel would in a short time place us in a more 
advantageous position. 


Two Fires. 


Since I last wrote there have been a couple of rather 
destructive fires in this area. One was at the Norfolk Chemi- 
cal Works of Newton, Chambers and Company, of Chapel- 
town. The actual origin of the trouble is not known, but it 
is supposed that a spark from a passing locomotive ignited 
a tankof creosote. For two or three hours the fire raged, 
and for some time there wes anxiety lest the flames should 
spread to other creosote tanks, the pitch beds, and so on. 
Plenty of assistance was at hand promptly, and chiefly by 
means of great quantities of sand the outbreak was extin- 
guished, damage estimated at about £3000 having been done. 
Tt was confined mainly to the stock of creosote salts, though 
some loose naphtha was destroyed, and the company’s 
railway siding burnt for a eonsiderable distance, a co'liery 
wagon, too, being wrecked. The other fire was at the 
Waverley Works of Henry Rossell and Company, the esti- 
mated damage in this ease also, singularly enough, being 
£3000. A block of buildings containing the firm's canteen, 
steel offices, and a storeroom became involved. Nothing 
remains of the canteen and very little of the other depart- 
ments named; but the fire brigade was successful in con- 
fining the flames to that bleck. 


Iron, Steel and Coal. 


The iron and steel markets are very uncertain, and 
a'l quctatiens are purely nominal, for where sales occur 
prices are irregular and subject to bargaining, transactions 
being often at less than cost of production, Bright drawn 
steel is said to have been bought at as Jow as £30 net, whereas 
not long ago it was as much as £45. Many other things are 





in a similar posifion. Everyone is trying desperately to 
counteract foreign competition, though too often with 
indifferent success. The trade in férro-alloys has all but 
ceased, and ferro-tungsten can now be bought at pre-war 
rates, It is not worth making at the moment, but there are 
evidences that the price may experience a sharp recovery as 
soon as demand for high-grade steel quickens. Iron castings 
have been reduced by 308. a ton. Regarding coal and coke, 
there has been no further talk of a reduction in the price of 
the latter, and in spite of the reports circulating from some 
quarters that the price of all coal, including best, is about 
to fall, I learn in authoritative circles that consumers should 
not look for a reduction in the quotation of large coa), as 
an advance is very much more likely ; but the small fuel 

is almost certain to fall, Later on in the year, 
however, it is possible there may be a serious shortage of 
fuel all round. 





NORTH OF ENGLAND, 
(From our own Correapondent.) 
The Trade Position. 


Tue black cloud hanging over the industrial 
horizon shows no signs of lifting. The position this week 
is even worse, and those qualified to read the signs of the 
times declare that matters wil! become even more serious. 
Almost every section of industry is feeling the effects 
of the trade depression, and stoppages are becoming pretty 
general. Tn pursuance of their poliey of restricting output 
the Northern ironmasters are proceeding with their pre- 
parations to lay more blast-furnaces idle. At least four 
more are going out of blast in the Cleveland district. A 
second furnace is being laid idle at Port Clarence, another 
at Newport, which will reduce the number in blast from 
five to three, one furnace at Dinsdale is to be damped down, 
and the last of the three blast-furnaces at the Ormesby 
Tronworks is also in process of closing down, extensive 
reconstruction being contemplated at these works. All 
this is very drastic, and will gravely affect employment in 
this district, but it is the considered policy of the iron- 
masters, who naturally have the best interests of the 
industry at heart. The fact is that much of the iron now 
being produced is unsaleable owing to keem foreign com- 
petition. British consumers find it cheaper to use either 
scrap, offered, it is stated, at as low as £6 per ton, or 
Belgian pig iron selling at £7 per ton, f.o.b. Antwerp, 
in preference to the.jigher-priced home product. Many 
of the steél works are now feeling the pinch, and unless 
there is a revival in business in the very near future, more 
rolling mills will have to be closed down. Consequent 
upon the depression in pig iron trade, several of the ore 
mines in the Cleveland district have been laid idle, while 
others are only working three or four days a week. 


Cleveland Iron Trade. 


The position in the Cleveland pig iron trade grows 
daily more serious. Makers—already selling at a loas— 
feel that they have gone as far as they reasonably can in 
the direction of price reductions, yet their quotations are 
still pounds per ton more than those of continental pro- 
ducers, and as consumers naturally seek the cheapest 
market in which to buy, Cleveland makers see that there 
is nothing for it but to lay idle their furnaces. At the 
end of January there were seventy-two furnaces operating 
on the North-East Coast. Now there are believed to be 
not more than fifty-six. It is obvious that this reduction 
will greatly lessen the quantity of iron available for the 
open market, for the steel market must be kept going, 
and in a week or two it would seem probable that even the 
limited demand would have to be partly met out of stock. 
Most of the makers, however, have stocks to draw upon, 
and will be glad to turn them into cash. It is still difficult 
to book orders for more than trifling quantities, and the 
foreign inquiry is practically dead. Makers, however, 
have not seen their way further to reduce quotations, 


Hematite Pig Iron. 


Following a little buying by Welsh consumers, 
the East Coast hematite pig iron trade has again lapsed 
into quietude, and here also makers are curtailing output. 
Although shipments abroad are offered at the home price 
of 220s. for mixed numbers, there are no “ takers,”’ and 
in all branches of the industry there is settled gloom. 


Iron-making Materials. 


The foreign ore trade is stagnant. Even the 
Cleveland mines are going out of operation, and works 
are so stocked up with foreign ore that, although the Tees 
is congested with steamers waiting to discharge, they can- 
not take delivery. The nominal price of best Rubio ore is 
now 37s. 6d. per ton c.i.f. Fuel prices are the crux of the 
whole matter. At 54s. 6d. per ton, plus carriage, blast- 
furnace coke is much too dear for ironmasters to compete 
successfully with the Belgians and the French, but if a 
substantial reduction could be made in fuel costs there 
might be some hope for industry. The coke makers, 
however. hold out no hope of any concession, and in the 
meantime the prohibitive price is stifling industry. 


Manufactured Iron and Steel. 


Faced with an absolute slump in orders, the 
manufactured iron and steel producers have met the 
situation by making another substantial cut in prices. A 
drop of 30s. per ton in ship, bridge and tank plates, brings 
the price down to £21, a similar reduction in the price of 
angles and sections reduces the figure to £19 10s., and 
40s, reduction has brought the price of steel joists to £19. 
Furthermore, heavy steel rails and fish plates have fallen 
60s., and are now quoted respectively at £18 and £23 per 
ton. Whilst the figures are still above those of continental 
producers, it is hoped and believed that the efforts of 
British manufacturers to meet existing conditions will 
result in a much-needed revival in demand. As an 
example of the extent of the price reductions, it may be 
mentioned that until a couple of months ago heavy steel 
rails were quoted £25, as against £18 to-day ; joists are | 
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£5 cheaper, and plates £3 10s. No alteration has been 
made in billets. Common iron bars are still £25 per ton, 
but they, too, will have to come down. 


The Coal Trade. 


The Northern coal market is not’ materialty 
altered from what it has been for weeks past. The collieries 
in both counties are in a most awkward and embarrassing 
condition, which, for many of them, ‘s6ems to grow worse 
daily. The immediate outlook is very depressing. There 
is only @ poor inquiry for export, and what is offered 
seems more or less to be confined to gas coal. The prompt 
coal position leaves much to ‘be desired. Most of the 
collieries are badly fixed for prompt teems, and are losing 
a great deal of time all round. Many of them are only 
working two or three days a week, while some pits are 
closed down altogether for the present. The Northumber. 
land steam coal collieries seem to be the worst off, and as 
a consequence there are many attempts to bear the market, 
but so far they have met with little success. This fact is 
doubtlessly due to the circumstance that the present low 
figures quoted represent the minimum at which the cost 
of production can be covered, and therefore any further 
reduction will mean a loss to the coalowners, which is 
tantamount to a free gift to the foreign buyers. Sooner 
than face a loss of that kind, they would prefer to close 
down altogether. The bulk of the foreign inquiries just 
now are coming from Scandinaviem countries, which un 
doubtedly prefer British coals, but, owing to low prices, 
the Americans at present hold the field. Exporters, 
however, are not so very despondent. They hold that 
what is hampering the market is the huge American stock 
of coal in Europe, which has to be got rid of somehow. 
Some of the large traders here are of the opinion that 
American shippers have lost money in the past, and will 
not be willing to repeat the experiment, so that if the 
present cost of production can he lowered to any appre- 
ciable extent in this country, there is good ground for 
hope that the coal export trade will soon recover. The 
home trade is quiet, and the coal for the inland traffic 
is appreciably lighter. Best steams are fairly stable 
on the basis of the quotations, but concessions can be 
squeezed in the case of smalls. Gas coals are moderately 
steady for prime sorts, but for seconds and coking there 
is a very poor outlook. Bunkers are very slack, and almost 
anything is possible, with the baser qualities being plenti- 
fully offered at practically the buyer’s own option. There 
is no better outlook in the case of foundry coke. Patent 
oven and beehive are in abundant supply, and most of 
the makers are carrying heavy stocks, for which there is 
no market. Gas coke is also very slow, and is being freely 
offered, but with only poor resulta, 








SCOTLAND. 
(Prom our own Correspondent.) 


Nows#ere is the slowing-down process more 
apparent than in the Clyde district, Partly owing to the 
joinere’ strike and partly to the lack of new contracta, 
work at the shipyards is decreasing to 2 very marked 
extent. Many berths are occupied simply because work 
has been held up and many vessels are still on the stocks 
for the same reason. On vessels held up on the ways, a 
considarable amount of ironwork remains to be done, both 
before and after launching, and the delay in launching 
means unemployment to ironworkers as well as to ship- 
wrights, other artisans and labourers. Launches are 
delayed because vessels occupying the berths are uncom- 
pleted, owing principally to the joiners’ strike. As vessels 
on the stocks are brought as far forward as is possible 
under present conditions, workers are being paid off, and 
the list of the unemployed is constantly growing. The 
process of slowing down is almost general, and in some 
instances unemployment is greater than for many years 
back. At the Port-Glasgow yards unemployment has 
increased about 40 per cent. since before the New Year 
holidays, and practically no new work has been booked. 
It has been said that at the present rate of slowing down 
there should be an almost complete stoppage of work at 
the yards within three to four months, 


New Development at Grangemouth. 


It has been reported that negotiations are pro- 
ceeding between the town authorities at Grangemouth and 
a well-known oil company for the erection of an oil refinery 
on a large scale at that port. If the scheme is finally 
agreed upon, the refinery should be the most important 
in Scotland, and will tap the resources of Linlithgowshire. 
The crude shale oil will be brought direct to Grangemouth 
and refined there, where the large harbour will provide 
splendid facilities for quick dispatch to all parts, The 
erection of the necessary buildings would provide very 
necessary work for the unemployed in the district, and 
when completed employment for a large number in con- 
nection with the industry. It has been also stated that the 
oil company has agreed to build about 3000 houses for 
the accommodation of its employees. In view of the 
possibility of an early ctart with this enterprise ‘it is 
pleasing to note that a number of brickworks in the 
district which have been idle for some time are to re- 
commence operations almost at once. 


Pig Iron. 

Scotch pig iron makers are finding little outlet 
for their production. Some smelters will carry on as long 
as possible in the hope of an early improvement, but 
others have already closed down, The outlook is very dull, 
and in spite of numerous reductions in price, consumers 
make hardly any perceptible movement, Business is 
particularly slack, and prices are tending to become 
easier still. 


Finished Iron and Steel. 


There has been no encouraging feature in the 
Scotch steel and iron trades during the past week, Some 
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of the works do not commence operations until Tuesday 
and stop on Friday afternoon. Many are employed on a 
day-to-day arrangement; while a -few.haye closed di 
entirely. Local makers have been very hard hif by ¢on- 
tinental producers, and despite numerous reductions in 
price home quotations are still well out of the running. 
Not only have Belgium and France been offering cheap 
prices, but Luxemburg has also entered the market with 
cheaper prices still, and many orders are now being diverted 
in that direction. Orders for all descriptions of steel and 
iron products are very necessary, if a wholesale stoppage 
of work is to be avoided. In the malleable iron trade, 
wages will automatically drop with the selling price of 
this material, but this may be a protracted process. Fuel, 
too, is much too costly, and unless relief from costs of 
production is soon an accomplished fact, there will shortly 
be nothing to produce. Orders are running out, and very 
little in the way of fresh business is coming forward. 


Coal. 


The situation in the export department still 
provides a serious menace to the trade in general. Prac- 
tically nothing is being done for shipment, apart from best 
qualities of ells and splints for the Italian market, with 
the possible exception of a few consignments of smalls. 
Inland sales, too, are lagging seriously. Stocks at the 
collieries are increasing, and idle time is mueh more pre- 
valent. Domestic sorts are fairly active, but even this 
department is not so busy as is usual at this season of the 
year, The aggregate shipments amounted to 115,804 
tons against 119,630 tongin the preceding week and 314,563 
tons in the same week in 1913. 





WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


Coal Trade Situation. 


‘THE position in the South Wales coal trade has gone 
from bad to worse, and there is without any doubt more 
unemployment than was the case a week agé. “The irregu- 
Jarity of work isso pronounced that it is difficult to estimate 
the actual number of men who are idle, but it is generally 
computed to be round about 40,000 to 45,000, and it is 
stated by Mr. Vernon Hartshorn, the miner .P., that about 
50,000 men are now under notice to terminate contracts in 
fourteen days. The present blight affecta practically the 
whole ‘coalfield, and it is a matter of daily oecurrence to 
hear of pits being idle in all parts. The position of the South 
Wales Miners’ Federation is a sorry one, so far ds funds are 
coneerned, to help the workmen in their present distress, 
and it is now realised that but for the dissipation of its 
resourees in the strike of last October the Federation would 
be better off now to assist its members. Acknowledgment 
of this fact was made in acircular issued 10 the miners’ lodges 
by the general secretary recently, when referring to the 
subject of unemployment and its unfortunate effects. It 
was stated that the funds of the Federation having been 
depleted during the recent strike, the sum accumulated 
since then had proved totally inadequate to meet the claims 
under the out-of-work scheme and was now exhausted, whi'e 
intermittent stoppages were increasing, affecting a larger 
bedy of workmen, and a number of collieries were under 
notice to close down. A South Wales coalfield conference, 
on Saturday last, discussed the whole question of unem- 
ployment, and decided that the coalowners should be asked 
to deduct at the colliery offices a levy of 6d. per day for full 
members of the Federation, and 3d. per day for half-members 
from every day's pay in order to enable the Federation to 
relieve distress caused by unemployment. The conference 
received intimation from the secretary of the Coalowners’ 
Association that the coalowners were agreeable to this 
course. On the general question the conference passed a 
resolution that,as the Government had refused to put into 
operation the policy of the Labour Party for dealing with 
unemployment, measures should be taken to get the whole 
Labour movement to take drastie steps within fourteen days 
to enforce this policy. 


Notices to Miners. 

lt is highly probable that the idea prevails very 
largely among the rank and file of the miners that the action 
of the colliery owners in serving fourteen days’ notice upon 
so many workmen to terminate their contracts is patt of a 
settled policy— in fact, a deliberate conspiracy—put. in force 
in order to have its bearing upon the wages question, upon 
which a National Committee is engaged to establish a scheme, 
which scheme is to be completed by the end of next month. 
It is, however, a crumb of comfort to the ecalowners to find 
that such a prominent miners’ leader as Mr. Vernon Harts- 
horn has publicly stated that he does not subscribe to that 
view, and that he knows how difficult it is to find markets for 
coal, It is cheering to see a miners’ leader looking at the 
situation with such an impartial view, and being fearless 
enough to announce his judgment, even though it be very 
unpalatable, to the more extremist members. It will, no 
doubt, take a good deal to convince many miners that the 
coalowners at the present time are rtinning the mines on a 
most expensive plan by keeping them open for a day or two 
each week, and that this course is solely in the interests of 
the workmen. According to a correspondent, 90 per cent. 
of the colliers are now necessarily working on the minimum 
wage. If a collier works only one day in the week and is 
idle during the remaining five through no fault of his own, 
owing to trade depression, &c., he is nevertheless entitled 
to claim the 3s. per day war wage for each of the five days. 
Thus, if colliery employs its men for one.day only in the 
week, each collier on the minimum wage gets 10s: 3d., plus 
the war wi of 3s. per day for each of the other five days, 
making a total of £1 14s. 3d. per man for one day's work 
only. For every collier employed for the one day there must 
be two other day-wage men employed also, who must also be 
paid the 3s. per day war wage for each of the remaining five 
days. Taking the lowest minimum rate for any workman, 
the money paid to each of the two w ily 
employed for every collier amounts to £1 lls. 4d. for one 


single day a week only, the total wage bill is £4 16s. 11d. 
It is questionable whether,an average of 18 cwt. per man per 


day could be shown for South Weles coalfield, and in 
view of the present price of coal for export it is evident that 
the coalowners are losing considerably. 


Wages Adjustment. 


There is no question that the miners will be the 
fiercest opponents to the Government proposal to de-control 
financially the coal industry, the date for which is mentioned 
as March 3st. It is on'y by the continuance of financial 
control and guarantee that the present miners’ wages can 
be maintained. The miners’ leaders fully recognise this 
fact. 


Effects of Depression. 


There is no change to record regarding the situa- 
tion as it affects the iron and steel, tin-plate and other 
industries in this district. Unemployment is still very 
much in evidence, and there is as yet no evidente of a 
better outlook. The shipping trade is also bad, there being 
over 150 steamers laid up in South Wales ports. This fact 
naturally means that many officers and seamen are out Of 
work, while at the docks generally operations are very 
much curtailed. The Cardiff Railway Company has served 
a month's notice to its tippers at the Bute docks, these 
men numbering about 250. The men contend that the 
notices are ulira vires, and that the minimum wage agree- 
ment provides for the retention of the men until the 
expiration of the war or the end of Government control. 


Enhanced Transport Costs. 


Mr. W. Heward Bell, the chairman of the 
Rhymney Railway Company, gave some interesting infor- 
mation as to the increase of costs affecting railway com- 
panies at the annual meeting of the Company at the end 
of last week. He said the wage of a signalman in 1913 
was 35s. a week; at present it was 88%. a week. A boy 
under 18 years of age was paid 41s. a week, but if. he was 
only one day over 18 he-had to be paid for doing exactly 
the same class of work, 72s. 6d. per week. A porter in 1913 
had 22s. a week ; to-day he received 68s. a week. Engines 
in 1913 cost £2950 each, while at present they cost £10,000 
each. Wagons in 1913 cost £100 each, but to-day cost £300 
to £350 each. Carriages, which in 1913 cost £1000, now cost 
£3000 ; sleepers were lds. 6d. against 6s. 3d. in 1913 ; 
rails £12 12s. 6d. from Belgium and £24 5s. in England 
compared with £6 per ton; fish-plates £12 12s. 6d. from 
Belgium and £30 in England as against £8 10s.; iron 
castings £31 as against £7 7s. 7d., and bolts and nuts 
£52 10s. as compared with £21 10s. 


Colliery Company's Developments. 

It is something exceptional in these depressed 
times to hear of a colliery company contemplating develop- 
ments, but it is reported that the Powell Duffryn Steam 
Coal Company, Limited, proposes to erect extensive engi- 
neering works and wagon sheds in connection with the 
Penalita Colliery. The excavatory work is now well in 
hand, and a considerable number of men is employed. 
Arrangements are in progress to connect up the company’s 
electric power scheme with the proposed new works, 
while the Rhymney Railway Company has. effected 
an additional junction so as to facilitate the transport of 
heavy material for the new premises. When the work is 
completed it is expected that about 500 or 600 additional 
workmen will be employed. 


Current Market. 


Operations on the coal market are still within 
very narrow limits, and so far as stéam coals. are con- 
cerned prices are on the basis of the minimum f.o.b, prices, 
viz., 59s. for best Admiralty large and 20s. for best steam 
smalls, with other grades at proportionate values. The 
coalowners, however, have had under consideration the 
question of reviewing the prices, and although not at the 
moment officially announced, it is understood that the 
minimum f.o.b. prices for large coals are to be reduced by 
2s. per ton and through coals by Is. per ton, but that 
small coals are to remain unaltered. Orders for coals are 
still comparatively few, especially for France, and in the 
case of anthracite coals, which are not subject as yet to 
minimum prices, values have fallen away. It is reported 
that colliery companies have madela ring so far as rubbly 
culm is concerned, and the price quoted is 17s. 6d., but 
it is doubtful whether this price is or will be maintained. 
Outward freight rates are steadier for the Mediterranean, 
particularly on account of so much tonnage being laid up. 








Latest News from the Provinces, 


WALES AND ADJOINING COUNTIES. 
Coal Prices. 


It. is now officially announced that the minimum 
prices of all steam and large coals are reduced by 2s. per 
ton, thus making best Admiralty large 57s. and other 
grades in proportion, while through coals are fixed at a 
shilling less. These tiew minimum prices are to operate 
until March 31st next. 


Dismal Outlook. 


The prospects at Ebbw Vale are very gloomy. 
Everything is at a standstill at the great iron and steel 
works except for one order at the steel works. The by- 
product plant and the furnaces at Victoria, including the 
million-pound furnace, are at a standstill. The notices 
served on the Ebbw Vale miners expire on Saturday, 
as also do those upon the miners in the Blaina and 
Abertillery districts. . If the»collieries close, 6000 men in 
the Ebbw Vale distriet will be added to the unemployed 
list, while should work stop at the pits at Blaina and 





Swansea Metal Exchange. 


The situation in the Welsh tin-plate and steel 
trades is, if anything, wore. Business is bad, and prices 
of tin-plates are weaker. Barely a quarter of the tin-plate 
mills are working. The market for galvanised sheets 
continues dull. Sheets and tin bars are nominally 
£14 10s., but it is likely makers will make another cut 
in prices shortly. 


SHEFFIELD. 
Iron and Steel Prices Falling. 


As reference to the list of “ Current Prices *' will 
show, there has been a fall of 30s. in the official quotation 
of both Siemens and Bessemer acid billets, but no official 
change in hard basic, soft basic being an open market. 
One heais, however, of business being done at much lower 
srices, Siemens at below £20 and Bessemers below £19 ; 
but there is no certainty,busimess apparently being a 
good deal subject to bargaining. There is practically no 
market for basic billets, but 30s. below the official figure is 
occasionally heard of. Foreign billets appear to be offered 
at £12, with angles and joists about £16, mést of. the 
foreign material being still about 30 per cent. below the 
English. Derbyshire pig iron is now £10 Ss. for No. 3 
foundry. at the furnaces, and Lincolnshire foundry has 
dropped to £9 15s., but there is no market for basic or 
forge iron. 








Institution of Electrical Engineers. 


Iv an address deliveréd before the Students’ Section 
of the Institution of Electrical Engineers on February 
18th, the President of the Institution, Mr. Liewelyn B. 
Atkinson, gave some useful advice to young engineers. 
Dealing with the reward received for services»rendered, 
Mr. Atkinson said that although a commercial engineer 
generally obtained more than a purely scientific engineer, 
he did not think that the latter had much cause for com- 
plaint, as he was engaged upon work which gave great 
mental and intellectual pleasure. He nevertheless urged 
engineering students to study the principles of business, 
finance and economics. Some thirty years ago, the 
speaker said, methods of organisation, both inside works 
and on outside contracting jobs, were in 4 very crude and 
chaotic state, and little information was available relative 
to the cost of doing work or the output of tools and plant. 
In these days, however, costs were accurately, ascertained 
and checked by a special staff, and young engineers should 
on no account neglect that side of their profession. 

Outside contracting work was originally lft very 
largely in the hands of foremen, and on the whole the 
system worked well, as the men usually stayed nearly 
all their lives with one firm and they took a great pleasure 
in their jobs. The machinery they had formerly to erect 
was also fairly simple, but in these days it wes mutch larger 
and heavier and more complicated. The erecting work 
was, therefore, now frequently planned at the head office, 
and the control of the erecting operations was often left 
to a young, but well-trained, engineer. Outside work 
offered very valuable experience, and it gave excellent 
training in initiative as well as in overcoming unforeseen 
difficulties. There was no better way in which a young 
engineer could distinguish himself, than by successfully 
completing a difficult erecting job. 

The training which engineers received, Mr. Atkinson 
said, should lead to accuracy in thought and expression, 
but there were little lazy habits of thought and expression 
which often spoilt otherwise useful work. Language vas 
made to express ideas and thought. The English language 
was not so full of fine shades of meaning as the, French, 
but it nevertheless offered a great choice of words suited 
to express kindred ideas. The taking of trouble in thinking 
out and framing expressions was rather out Of fashion, 
but that made it easier to acquire distitietion. When 
writing letters or reports, young engineers onghtto read 
them over several times im order to be sure that each 
phrase had only one meaning. It was a good plan.to con- 
sider oneself as being the receiver of the report or letter 
and as knowing nothing about the matter. Care came with 
age aiid experience. He remembered reading in his 
father’s diary in which he wrote of his engineering work : 
‘‘ It is a pity X. is so careless ; we had to re-level a whole 
section of the railway again, owing to his inaccuracy.” 
Such carelessness might easily have lost X. his advance- 
ment at some critical moment, but, as a matter of fact, he 
became a celebrated engineer and a president of one of the 
engineering institutions. 

As far as possi-le young engineers should make the 
acquaintance in propér ways of men of ability and position 
in their own and altied professions. Such nien were usually 
anxious to help young engineers m their profession, 
especially if they knew. that they were working seriously 
at the problems of science and industry.. One of the 
greatest powers to be cultivated was an unfailing good 
temper in times of difficulties and annoyance, A good 
temper not only saved nerve strain and exhaustion to 
oneself, but it also helped others to accomplish difficult 
tasks. Few men realised the power that lay in a smile. 
It was also good to take part inthe social amenities of one’s 
work and the activities of proféssiénal societies. The latter 
afforded’# means of bringing’ young engineers into touch 
with men they might not otherwise meet, and of opening 
up new channels of thought. , 

It was important to realise, Mr. Atkinson said, the 
immense influence of personal character and regularity of 
work and life. He remembered hearing a stccessful 
engineer express the opinion that a man of average 
ability who worked reasonably hard and had*a good 
character and good health could not fail to get on. Another 
man of position had said that there was very small 
apparent difference between the man worth £100 and one 
worth £1000 a year. The first was at his work a minute 
or two late and at closing time put everything away and 
was ready to go. The man with the £1000 a year finished 
when the job was done, and bad prepared in his mind the 
day's work by the time he arrived in the,morning. , It 








day's work, Jp short, for one man's output in a pit working a 





Abertillery this will mean another 10,000 men. 


was the attitude of mind that led to the great difference. 
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French Engineering, Notes. 


(From our Correspondent in Paris.) 
Tractors. 


Tux agricultural tractor industry is in the 

I of being to & large extent destitute of 

orders at @ time when those vehicles are urgently needed 
for the cultivation of vast tracts of territory that have had 
to be left untilled through insufficient labour. “While the 
high tost of tractors the inability of the Government 
to pay subsidies mend are mainly responsible for this 
state of things, the absence of any real tical develop- 
inent of ploughing vehicles has done much to deter farmers 
from investing money in their p: The annual 
spring show of tractors in the Cours de Vineennes, Paris, 
held during the past week, was distinctly disappointing, 
for the reason that many firms which have created types 
of vehicles are unable to adapt them to a wider range of 
requirements, and agriculturists, who are beginning to 
understand the limitations of the usual types of tractor, 
are not disposed to buy them when they fear they will 
be unable to use them under all conditions of soil. That 
is to say, while'the average tractor is quite satisfactory on 
medium soils, it is frequently helpless on dry and hard 
clayey land or in localities in which the ground is par- 
ticularly soft. This necessity for working over a wide 
range of conditions has given particular prominence to 
the chain track type of vehicle, which.is, on the whole, 
found more suitable for all-round requirements, and the 
construction of that type of vehicle is being further 
encouraged by the proposal to unify agricultural tractors 
as much as possible, or at least to reduce them to a limited 
number of types, so that they can be employed, if required, 
for military purposes. In that way it is suggested that 
the Government would be able to pay subsidies for all 
agricultural vehicles that would be liable to mobilisation, 
and while the military authorities would be always 
assured of sufficient tractors, the farmer would be able to 
acquire vehicles under conditions that would be par- 


lose iti 





vehicle is favoured for military uses, it is receiving a great 
deal of attention just now from French makers. The 
Renault type of tractor is extensively employed for a 
variety of purposes, such as the clearing of Jand, for which 
the ordinary vehicle is not suitable, and on account of its 
adaptability and of the probability of the ehain-track 
tractor being specially favoured by the conditions of the 
proposed military subsidy, that type of vehicle is bei 
introduced by new firms. One of the best desi 
vehicles of the type is the one constructed by Messrs. 
Delaunay-Belleville, in which the rear, axle has the 
ordinary pattern differential that permits of the tractor 
turning without the endless track ekidding unduly on 
the soil. It is to be remarked also that the tractors are 
nowadays constructed to a much higher standard, and 
that while the earlier machines built specially for agri- 
cultural purposes were often, erude, the latest patterns 
exhibited in Paris were fully equal to the best average of 
automobile practice. The powers of most of the machines 
have also been increased, from which it may be concluded 
that makers have learned from a the short- 
comings of under-powered tractors which are required to 
work under conditions of maximum and continuous load. 
This increase of power and weight has the effect of limiting 
the use of big tractors to large estates, and of necessitating 
much smaller yehicles for ordinary farm work. Conse- 
quently makers have abandoned their efforts to create types 
of general tractors, and are satisfied if they can 
produce i capable of meeting special 

which they now find themselves confronted with the 
difficulty of adapting the vehicles to the requirements of 
pational defence. 


The Tractor Programme. 


Judging from the tractors exhibited at the Paris 
Show, there to be an cntire of any fixed 
pelley, as regard the futare designs of : for mecha- 
nical cultiva’ \ problem is seriously complicated 
by the latge variety of conditions that have to be satisfied. 
The only classes of machines in which real progress has’ 
been made are the chain-track vehicles, the ordinary auto- 
mobile type of tractor, and the small cultivating machine 
designed specially for superficial tillage, The old type of 
heavy tractors with horizontal engines has been steadily 
losing ground, and there is mueh more promise for machines 
with the whole of the mechanism enclosed in, housings 
that constitute a compact and rigid chassis. In this class 
are the Austin, Fiat and Fordson, which have always done 
well in trials and render useful service.in conditions in 
which it is necessary to protect the mechanism from dust 
when cultivating dry soils. Both American and French 
firms are now specialising in light machines for 
use with a variety of implements, thesé being; as a rule, 
rigidly attached to a low-powered vehicle in which the 
mechanism is carried between two driving wheels. There 
is a considerable demand for this class of machine. A 
new American machine; known as the Utilisor, is par- 
ticularly interesting. It has a 4 horse-power engine carried 
between two driving wheels, with a draw-bar behind 
running on swivel wheels. The light plough or other 
implement is attached to the adjustable draw-bar, and 
the vehicle is controlled from the steering bar at the rear, 
the machine being turned by deelutching one or the other 
wheel. It is, nevertheless, characteristic that one of the 
most successful French machines of this class has been 
considerably increased in power, and while originally 
designed for light tillage is now built for use with large 
four-furrow ploughs. For the «moment, agriculturists 
seem to take the greatest interest in the medium- 
tractor, built up with units rigidly boligd together to 
form the chassis, and in the light cultivating machine for 
viticultural and similar work. For heavy motor ploughs 
and gib tractors there is only a small demand, although 
there is undoubtedly a future for machines of 
doing the heaviest work. Some of the big American 
tractors have done well in the devastated regions, but 
there is a general impression that wheels are not always 
suitable on land that may be either too soft or too hard, 
and in view of the mili subsidies, several 
makers are aiming at the development of the chain-track 
type of vehicle, 
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British Patent Specifications. 
When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification is 


without drawings. 
Copies of Specifications may be obtained a the Patent Office 
Sales Branch, 25, Southampton-buildings, Oh y-lane, W.C., 





at le. each. 

The Som Spe given ta Os dees al por haais ion * the second date 
at the end of the abridgment, is of the acceptance of the 
complete Spect fication. 


156,868. October 2nd, 1919.—JMPrRnovEMENTS LN AND RELATING 
TO ALTERNATING-CURRENT DyYNAMO-ELECTRIC MACHINES, 
The British Thomsop-Houston Company, 83, Cannon- 
street, E.C.4, and Henry William Taylor, of St. Mark's 
avenue, Old Bitton, Rugby. 

Tu1s invention relates to circuit connections and switching 
arrangements for the suppression of the field of alternating 
current electric rators on the occurrence of a fault on the 
system supplied by the generator. In the case of the particular 


N°IS6 286 
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ment illustfated @ switéh B is provided, whieh under 
no conditions is open, but which, = the occurrence of « 
fault, is caused by « relay operated by the generator protective 
gear to close a i , thus short-cireuiting a séries wind- 
ing A on the exciter.—Je@nuary 20th, 1921. 


arr 


ELECTRIC PURNACES. 


141,352. April 6th, 1920.—IMPROvVEMENTS IN OB RELATING TO 
srnto Fwunaces, Elie Arsié, of Jarrie(Istre), France. 
The furnace, which is intended for the manufacture of abrasive 
or refractory products, comprises a hearth A and a shaft B, 
having an outside lining C of ten graphite and an inner lining 
D. A quarter of this lining is composed of calcined magnesi 
a quarter of dehydrated bauxite with the quantity of 
carbon required to reduce any oxides in the bauxite, whilst the 
remaining half of the lining is composed of the waste of the 
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material to be manufactured, such, for instance, as inutilisable 
artificial corundum dust. When the furnace is in normal opera- 
tion the molten material is protected from external cooling by the 
two linings, but in the event of the molten matter offering such 
ar © to the passage of the current as to prevent it passing 
through the thickness of the material in between the 
mov electrode and the hearth, a superheating effect takes 
lace which partly melts the inner lining, thus making it conduct 
he current. The circuit is then closed by the current passing 
through the graphite lining.—January 20th, 1921. 





MACHINE TOOLS AND SHOP APPLIANCES. 
133,700. October 9th, 1919.—IMPROVEMENTS IN OR RELATING 
to Eecraican Seim Wetpine Macurnes, Edmund 


Schroder, of 88, Belle-Alliancestrasse, Berlin. 
The top roller of the seam welding machine described in this 
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is moved by a step-by-step motion obtained by 

means of a ratchet wheel A and 4 pawl B. The movement of the 
wl is derived from an excen C and a connecting-rod D. 
point of attachment of the connecti ‘40d D can be brought 


more or less radially to the point of oscillation of the shaft E, 





earrying the paw! by means of the rod F and the screw G so that 
the advance can be adjusted.—January 20th, 1921, 








November 5th, 1919.—Comrosits Roiis ron Rowse 
G. Brehr, B.F.D. No. 1, Corapolis, Pittaburg, Penn., 


costions 6 inet ap.amn sees Sa Fantinoing epnaeeie, 
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against the 


other. A spacing ring A of bronze or other metal” 
with a hi ficient of ion, is 


between the sets 
of ts. The whole s mped t by the 
nut B, which is tightened by rotating the rol] while the nut is 
held by the band brake shown.—Janwary 20th, 1021. 
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AERONAUTICS. 
156,960. November llth, 1919.—Lanpine Gear ror Agro 
Limited, 60, Queen Victoria- 
over @ pair o 
pulleys C, whic 


gear takes the form of a pair of belts running 
wheels A, jockey pulleys B, and driving 
latter are connected with the propelling engine. 


N°156,960 











The forward portion of the belts between the pulleys A and B 
provides an upwardly inclined stretch which helps the machine 
to travel over soft ground or to traverse ditchos.—January 20th 
1 ° 


WIRELESS TELEGRAPHY. 


156,876. October 6th, 1919.—IMPROVEMENTS RELATING TU 
Transmrrtine Arraratus Usep iw Wieeless TeLecrarny 
AyD Tensruony, John Bruce Bolitho, of 13, West Park, 
Eltham. 

This invention relates to a method of generating modulated 
oscillations as used in wireless telephony and some forms of 
wireless telegraphy, by means of which the reaction of the plate 
or generating circuit can be reduced or reversed. In the diagram 
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the piate A of the generating valve is joined through the tuning 
inductance B to the aerial and a source of high vo C to the 
filament D. The grid E of the valve is connected to the filament 


through an inductance F, this inductance being inductively 
reaction between the grid E and 


coupled to the aerial, and the 
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the plate A sustains the oseillation’s in the aerial circuit B and G. 
The grid H of the control valve is joined di to the grid E, 
whilst the filament K is joined in series with the filament D. 
The plate L is c ited to its fil 
M, which may be tuned to the same frequency as the circuit 
B and G by « capacity O and a source of modulatirig high 
voltage P, such as an alternator or a three-electrode valve 
generating the necessary frequency. The method of operating 
the apparatus is fully described.—January 20th, 1921. 





TRANSMISSION OF POWER. 


157,020. April 9th, 1920.—.RESTEMN? GEAR Wheres, G. A. F- 
Wallgren, Norra Kyrkogatan 23, Harnésand, Sweden, and 

W. R. Ugela, Képmangatan 4, Harnésand. 
This gear wheel is intended for serviee where the train of gears 

is liable to shoeks. The toothed rim A is carried by a series of 
arms B, but is free to slide circumferentially onthem, Plate 


N°I57020 





springs C fixed in the boss and in grooves in the rim transmit the 
torque. Overloading of the springs is prevented by the T heads 
of the arms abutting against the springs.— January 20th, 1921, 


BUILDING. 
156,992. January 16th, 1920.—CHimney Sracks, A. E. H. 
Bayer, Wengeln-Jacobsdorf, Bezirk, Liegnitz, Germany. 
In cases where one chimney stack is used to carry away both 
the hot gases from furnaces and the moisture-laden vapour from 
other plant it is often difficult to maintain an adequate draught. 
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The inventor thus proposes to prevent the admixture of the two 
streams of gases until they have been brouglit to the same 
temperature by passage through a tubular heat exchanger. The 
drawing is self-explanatory.—/anuary 20th, 1921. 


TRAMWAYS AND RAILWAYS. 


156,983. December 15th, 1919.—Senr-prorettep Raitway 
Veniciys, W. Barrington, Clare Chambers, LO, George- 
street, Limerick, Ireland. 

The object of this invention is to provide a self-propelled 
railway vehicle capable of accommodating, say, sixty to eighty 
passengers, which can be run on lines having curves of small 
radius. With this object the coach is carried by two bogies and 


N? 156,983 
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Limited. 





the propelling machinery arranged in the middle, where the 
driving wheels are also situated: The driving wheels have no 
flanges, so that they can move laterally in rounding eurves. An 
alternative is suggested, with flanged driving. wheels to a 


t K through an inductance 


a few turns of wire F wound on the same core as the primary 
winding A, and a separate source of current for heatin 
ment is therefore unnecessary. E is the a 

the rectified current.—January 20th, 1921. 


water softening plant, which was referred to in our iasue of last 
week as being installed at the new power station on the Mersey 
of the Uni Alkali Company, was a double-unit Lassen-Hjort 


The 
Waterworks Association has now completed the revision of the 


late Incorporated Joint Committee on 
was wound up in volun 
That Joint Committee issu 


revised in 1912 and supplemented. in 1913. These specifications 
have been under revision during the past twelve months, and 


the first issue of the 1921 revised edition of the ifications is 
now available on application to the Secretary, British Water- 
works Association, Metropolitan Water Board Offices, New 
River Head, 173, Rosebery-avenue, London, E.C. 1, at 5s,, per 
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157,023. April 19th, 1920.Srrine Suspension oy Wacons, ; 
A, COOtte, Kuoear Ville | * yd Indis. » Forthcomir 
This system of springing is devised to vary the effective ng Engagements, 

s of the in acco with the ied. 

Smal roller carriages A'A are arranged between the tunderirame 

and the spring, e carriages are connected with bell cranks B B TO-DAY. 

Junion InstrruTion oF Encmverrs.—Caxton Hall, West- 

minster, S.W... Lecture, **M nts of Precis in Engi- 





box is connected to the other arms of the bell cranks. 
ss 

th 
working span of the spring 
strength correspondingly increased.—January 20th, 1921. 


CRANES AND CONVEYORS. 


156,920. Ovtober 17th, 1919.—PnNeumartic Loap 
and F. B. Waldron, Eecleston Park, Prescot, Lancashire. 
This invention relates to the suckers used in picking up 


of material such as glass. The sucker comprises a base 
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a holds the sucker on to the plate, so that the latter can 
lifted. The chief claim is for the subdivision of the rubber 
ring, by means of channels, as shown in the illustrations, in order 
to make it sufticiently flexible to accommodate itself to inequali- 
ties in the surface of the plate to be lifted.—January 17th, 1921. 














MISCELLANEOUS. 


143,929. January 20th, 1921.—ImMPprRovEMENTS IN OR RELATING 
To THe ReorigicatTion oF ALTERNATING CURRENTS, Société 
Anonyme des Etablissements H. Pilon, of 63, Rue de Paris, 
Asnieres, France 

This invention relates to the rectification of high-tension 

alternating currents by means of a transformer and one or more 

electric valves, such as ‘‘ Kenotron,” “ Tungar,” or “ Pliotron ” 
valves. In the diagram A is the primary of the transformer 
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which supplies current to the kenotron C through the secondary 
B. The filament-of the-kenotron,-it-w il be noted; is heated by 


the fila- 


tus whieh receives 





Water Sorrentnc PLant.—We are asked to state that the 


nstallation, and that it was supplied by United Water Softeners, 


SrsciFications oF STANDARD WaTER Pires anv Firriyes.— 
Standing Committee on Water Regulations of the British 
ifications of standard water pipes and fittings. The British 
aterworks Association took over the powers and duties of the 
ater lations, which 
liquidation in November, 1919. 
specifications in 1908, which were 


on the underframe by meansof links. A pillar bolted to the axle 
As the 
ring is deflected by the load the bell cranks are rotated and 
© carriages AA drawn together, with the result that the 
is reduced and its effective 
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Means, Pilkington Bros., Limited, St. Helens, Lancashire, 


poten 
plate A 
and a vuleanised rubber ring B. Air is exhausted from the 
internal space by any convenient means, and the atmospheric 


neering,” by Mr. H. T. Davidge. .. 8, p.m. 


Tux Rovar Sasrrary Lysrrrure —College of Technology, 

r. ; ions ‘on “ The Use of Open Fires for 

Domestic Heating,’’ to be opened by Mrs. Margaret Fishenden, 

D,Se.; “The Present Position of Smokeless Fires,”” by Captain 

F. 8. Sinnatt; and on “ Air Pollution,” by Professor J. Rad- 
eliffe. “7 p.m. 

Royav Instirvution or Great Briraiw.—Albemarle-street, 
Piccadilly, W. 1. Discourse on “* The American Civil War,” by 
Dr. John Buchan. 9% p.m. 

INSTITUTION OF Mercnanicat EnoineERs,—Storey'’s Gate, 
St. James's Park, 8.W. 1. Informal meeting. Postponed. 

Puysicat Society or Loyponx,.—Imperial College of Science, 
Imperial Institute-road, South Kensington. “On Tracing 
— through an Optical System,” by Mr. T. Smith; “‘ On the 

xetry of Prisms,” by Mr. J: Guild; “ A Note on the 
Het Wire Inclinometer,” by Mr. R. H. Humphry; “ The 
Magnetic Susceptibility of Certain Natural and Artificial 
Oxides,”’ by essors E. Wilson and E. F: Herroun. 5 pan. 


SATURDAY, FEBRUARY 2b6ru. 
MANOMESTER AssOcraTION oF ENGINEERS.— Memoria! Hall, 
A uare, Manchester. Paper: ‘Cleaning and Dressing 
Castings,”” by Mr. F. W. Wilson. 7 p.m. 


MONDAY, FEBRUARY 28ru. 


INstrTUTe OF TraNnsport.—Institution of Civil. Engineers, 
Great George-street, 8.W.1. ‘Electrification of Main Line 
Railways in relation to Traffic Working,” by Sir Philip Nash. 
5.30 p.m. 

Braprorp ENGINEERING 
Technical College. Paper: “ Electric Welding,” by Mr. 
Woodburn. 7.30 p.m. 

RoyAdt Socrery or Anrts.—John-street, Adelphi, W.C. 2. 
Cantor Lecture IIl.: ‘‘ Applications of Catalysis to Industrial 
Chemistry,” by Dr. Eric K. Rideal. 8 p-m. , 


Socrery.—-Hall of the Bradford 
R. F. 


TUESDAY, MARCH Isr. 
InsruruTse. or Manine Enoincers.—The Minories, Tower Hill, 
E,1. “The Internal Combustion Engine,” by Colonel D. P. 
Lamb. 6.40 p.m. 


WEDNESDAY, MARCH 2np. 
INstrruTION OF AUTOMOBILE ENGINEERS. 
Mechanical Engineers, Storey’s Gate, 8.W. 1. 
mobile Steels,” by Dr. W. H. Hatfield. 8 p.m. 
LiverrooL Engixkerine Society’—Royal Institution, Col- 
quitt-street. “Cowlyd Waterworks,” by Mr. C. ¥. Farrington. 
8 p.m. 

MANCHESTER AssoOCctaTION OF ENGINEERS.— Memorial Hall, 

Albert-square, Manchester. Lecture: “Some Problems in the 
Désign and Operation of Aircraft,” by Air-Com R 
Brooke-Popham. 7 p.m. 
InstiTuTion OF AUTOMOBILE ENcINeERs : WoLVERHAMPTON 
CenTre.— Hotel, Wolverhampton. Paper: “ Change 
Speed Control Mechanism,” by Mr. D. 8. Heather. 7.30 p.m. 
Royat Soctety or Arts.—John-street, Adelphi, W.C. 2. 
“The Re-education of the Disabled,” by Captain J. Manclark 
Hollis. 8 p.m. 


Institution of 
Paper: “ Auto- 


Tuk Newcomen Soctery.—Marconi Hous, Strand, W.C. 2. 
Paper: “ ystery of Trevithick’s London Locomotives 
of 1803 and 1808," by Mr. Loughnan St. L Pendred. 5 p.m. 
Institute or Cost anp Worxs AccounTaNts,.—Institute of 
Patent Agents, Staple Inn-buildings, Holborn. 
Lecture: ‘‘ Some Deviations in Costing Principles,” by Mr. 
R. J. H. Ryall, 7 p.m. 
InpusTriaL Leacue anp Councit.—Caxton Hall, S/W. 
“* Scientific Management, &c.,"’ by Sir Harry Brittain. 7.30 p.m. 


THURSDAY, MARCH 3zp. 
Ixstrrution . or. Exvecrnica Enoixeers.—Hotel Cecil. 
Annual dinner. _ 7 for 7.30 p.m. 
Royat AspremauTical Socisty.—Royal Society of fai 
Johu-street, Adelphi, W:C.2. P: 3» tae utes,” hy 
Major Orde-Lees, and “ Airship Febrice,” by Mr. J. W. W, 
FRIDAY, MARCH 4rs. 


Dyer. 5 p.m. 

Justorn InstirvuTi0s’ or Encinexns.—Caxton Hall, West- 
minster, 8.W. 1. ‘Lecturette: “‘ Manufacture of Gun-cotton,” 
by Mr. W. Hall Simmons. 8 p.m. 

Joust Meerine oF THe Soctery or Carmicat INDUSTRY AND 
or Tae InstrruTion Or MecnanicaL ENGINEERSs.—Storey’s 
Gate, St. James's Park, 5.W. 1. Paper on “ The I g and 
Purification of Boiler Feed Water,’’ by Monsieur Paul Kestner. 
6 p.m. 

Royvat Iwnerrrvtion or Great Barrain.—Albemurle-street, 
Piccadilly, W.1. Discourse: “Severn Crossings and Tidal 
Power,” by Mr. W. A. Tait. 9 p.m. 

West Bromwicn Excinerrine Sociwry.— Technical School, 
; “The Value of Scientific 


West Bromwich. Paper 
to the Iren Foundry,’’ by Mr. Thomas Vickers. 7.30 p.m. 
Unsiversiry CoL_tece, Lonpow, Enorverrine Soctery.— 


Botanical Theatre, University College, Gower-street. ‘* Joule, 
and the Mechanical Theory of Heat,’ by Sir Dugald Clerk. 
5.30 p.m. 


SATURDAY, MARCH 65ru. 


Rovat Instrrution or Great Brrram.—Albemarle-street, 
Piceadilly, W. 1. “ Electricity and Matter” (Leeture 1.), by 
Sir Ernest Rutherford, D.Sc. 3 p.m. 


TUESDAY, MARCH &rx. 
Tux Royat Sanrrary ixertruts.—90, Buckingham Palace- 
road, 8.W.. 1... Discussions on ‘‘ The Sani Side 


ot Town Planning,’ to be opened by Mr. Edward Willis; and 
“Town Planning of Built-on Areas,” by Mr. George Pepler. 
5 p.m. 

WEDNESDAY, MARCH 9ru. 


Ixpustmat Leaaue axnp Counci.—Caxton Hall, 5.W, 1. 
“The Ex-Service Man, &c.,” by Sir H. E. Morgan. 7.30 p.m. 


FRIDAY, MARCH 1irx, 


Justor Instrrution or Exciuncers.—39, Victoria-street, 
S.W. 1. Lecturette: “Electrical Drive in the Cotton Trade,” 








separate bogie in the centre capable of transyerse movement as 


regards the main frame of the coach.—January 20th, 1921, € 


opy. 


by Mr. A. T. McGuire. Slides. 8 p.m. 
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FEBRUARY. 


The Advisory Committee for Aeronautics. 


THE report of the Advisory Committee for 
Aeronautics for the year 1919-20-the last report 
that the Committee will issue before its duties are 
taken over by the recently formed Aeronautical 


Research Committee—reflects something of the 
diminished activity characterising the country’s 
aeronautical industry at the present moment. All 


things considered, however, the research work and 
investigations covered by the report are satisfactory 
as regards both extent and object. If any portion of 
the work undertaken is open to criticism it is that 
devoted to the investigation of airship hull forms, a 
subject on which a considerable amount of time seems 
to have been spent, yet which, in view of the virtual 
abandonment of the airship for naval and military 
purposes, cannot be of immediate importance or value. 
As regards research in aeroplane matters, the report 
Close 
attention, it seems, was devoted to experiments with 
aeroplane models of bird-like form under the;sugges- 
tion that such forms would be efficient for moderately 
large-sized machines with the engines housed inside 
the body. The results, we gather, were encouraging, 
and the complete design of a machine of the type is 
now being prepared. Air screws and engines absorbed 
a considerable amount of attention. In connection 
with the chiefly 
directed towards investigating the conditions that 
arise when the tip speed is equal to or greater than 
Variable pitch propellers 
were, in addition, studied, primarily with the object 
of being able to foreeast the performance of machines 
titted with them. On the engine side, one of the chief 
mattérs considered was the question of ‘‘ detonation ” 
with fuels of higher flash point than petrol. Experi- 
ments on this subject have been begun at the National 
Physical Laboratory. Other 
the capability of the Rateau supercharging turbo- 
compressor to permit ground power to be developed 
at altitudes up to 15,000ft., while still others demon- 
strated the fact that air-cooled engines can be so con- 
structed that they can equal, if not surpass, the per- 
formance, under full load, of the most efficient water 
cooled engines. : 


records several very interesting developments. 


first-named, experiments were 


the velocity of sound in air. 


researches established 


The Railway Meetings. 


THE annual meetings of the principal railway 
companies were held during the month. They opened 
with the Great Eastern on the llth, and closed with 
the London and North-Western and the London and 
South-Western on the 25th. At al] the meetings the 
to expenditure and _traffie 
receipts were dismissed in a few words, and attention 
was, instead, concentrated on the future of the rail 
ways. Under the 
Act of 1919, the period of control expires on August 
15th next, but, with growing expenditure and a 


usual observations as 


The prospect is, indeed, serious. 


decreasing traffic, the financial position is not satis- 
factory, whilst, if the rates and fares were to be 
advanced to meet the higher expenditure, the traffic 
that would leave the railway because of the higher 
The 


companies want, in particular, to be able to make the 


costs would rob the increases of any benefit. 


hour, and pay of their men more in conformity with 
railway conditions. They do not ask nor expect that 
pre-war wages shall again prevail, but there is no 
doubt that in many cases the cost is greater to-day 
than White Paper Cmd. 787, issued 
last June, with the outline of the policy proposed by 
the Ministry of Transport and of the reply thereto 


is necessary. 


last December of the Railway Companies’ Associa- 
tion, were mentioned, and, of course, the report of 
the Colwyn Committee was touched upon—in some 
cases with a good deal of feeling. A matter that 
deserves notice was the suggestion of Mr. Henry 
Allan, the chairman of the Caledonian Railway, that 
“The present strong opposition to any proposal of 
nationalisation is based chiefly on a well-founded 
distrust management of business. 
It is possible, however, to avoid this objection by 
retaining the existing company organisation and 
methods of management, while the Government 
acquires a shareholding interest. The Anglo-Persian 
Oil Company is a well-known instance of such an 
arrangement. Let the Government purchase, on fair 
terms, the ordinary stocks of the railway companies 
and guarantee the debenture and preference stocks. 
Then the can preserve the existing 
company system of management; it can group the 
railways in any way it pleases ; it can appoint working 
men and traders to the group boards ; and it can do 


of bureaucratic 


Government 





| report 


everything else which is proposed in the White ‘Paper, 
without doing any injustice to any class of share- 


’ 


holders.’ 


British Industries Fair. 


Wrru the opening of the Glasgow section on 
Monday last the three exhibitions which constitute 
the British Industries Fair are now in progress. The 
interest taken in the Fair increases year by year, and 
a larger number of firms is participating than ever 
The largest section is that at the White City, 
London, but except for scientific glassware and scien- 
tifie and optical instruments, none of the London 
exhibits are of an engineering character. The bulk 
of the engineering firms are showing at Birmingham, 
and since the exhibits are confined to articles which 
are bought by retailers for stock and re-sale, heavy 
engineering is quite unrepresented. The principal 
engineering exhibits are weighing and measuring 
appliances, small machine and hand tools, machinery 
belting, steel ropes, cycles, aeroplane and motor car 
accessories, and goods of a somewhat similar character. 
The light and heavy chemical trades are represented 
at Glasgow. The Department of Overseas Trade and 
the municipalities of Birmingham and Glasgow, which 
are responsible for the organisation of the Fair, are to 
be congratulated on the results achieved. It 
possible that this may be the last year in which the 
Fair will be held in different centres. It is known that 
the report of the Committee; which, under the chair- 
manship of Sir Frank Warner, has been considering 
the policy to be adopted in future years, has presented 
its report. It has not yet been published, but it is 
that after hearing evidence all 


before. 


is 


understood from 
branches of trades interested, the opinion has been 
reached that while the Fair is proving of real service 
to British imdustry, the plan of concentrating the 
exhibits in London or in one of the other great cities 
is to be preferred to separate concurrent exhibitions. 
The real difficulty in this connection would be that of 
finding a suitable site, although it has been suggested 
that it might be possible to secure such additional 
space at Shepherd’s Bush as would enable the whole 
of the trades represented at London, Birmingham and 
to be accommodated. The continental 
method is to house great. exhibitions in a number of 
buildings in the same town, but it is not probable 
that that policy will be adopted by the Department 
of Overseas Trade. 


Glasgow 


The Colwyn Report. 


On the 11th of the month was published the 
Cmd. 1132—-of the Departmental Committee, 
appointed, with Lord Colwyn as the chairman, to 


consider the nature and terms of the agreements 
between the Government and the railways; the 
possible extent of the outstanding liabilities, and 


whether any further steps should be taken to secure 
that the interests of the State are adequately safe- 
guarded. The matter under review is a very important 
one, as, in the opinion of the Committee, claims to 
With such 
a sum at stake the State cannot afford to be generous, 


the amount of 150 millions are possible. 


and every care must be taken to see that each item 
is fully justified.. On the other hand, the State has 
had the benefit of the use of the property of the 
railway companies for nearly seven years, and has 
seen it managed with success but without any of the 
war profits that have to other commercial 
concerns falling into the lap of the shareholders. 
The report implies that the companies have done 
well out of the control, and claims that all the bar 
gains struck have favoured the railways. 
mittee thinks that enough has been done and, in the 
event of the agreements being interpreted in accord- 
ance with its recommendations, the amount of 150 
millions will be reduced to an insignificant figure. 


First, the rail- 


come 


The Com- 


But two facts must be remembered. 
ways have not, as yet, made any claims, and it is 
not, the will 
Possibly, the report may influence the statement of 
claims, and the Committee’s labours would then be 
justified. Secondly, the Act of 1871, under which 
the State has had possession of the railways, laid 
down that the companies were to have full com- 


therefore, known what amounts he. 


pensation, but the report, in its opening seritences, 
observes that no attempt had been made to deal with 
questions of legal construction. 


London University Site. 


Arrer protracted delays the Government 
completed last month the purchase of the Bloomsbury 
site, which it is hoped may be utilised for the exten- 








sion of London University. This course has, however, 
not yet been definitely determined upon, and it is 





understood that the Bloomsbury site would have been 
purchased by the Government in any event. There is 
still a conflict of ‘opinion as to, whether the London 
University extension scheme should be carried out at 
South Kensington, at Bloomsbury, in Holland Park, 
or elsewhere. The advocates of the Holland Park 
scheme are continuing their efforts on the ground that 
a larger site than that. at Bloomsbury could be ob- 
tained at a smaller capital cost. The financial problem, 
however, relates not to the site, but rather to the cost 
of the buildings. This aspect of the subject has 
received attention at.the hands of the London County 
Council, which would be called upon to make a 
considerable contribution to the building fund. The 
Government would not, it is understood, accept any 
financial responsibility in that connection. It 
been definitely stated, indeed, by. the Chancellor of 
the Exchequer, in answer to @ question by Sir J. D. 
Rees, that for the funds required for building the 
University headquarters the Senate must look pri- 
marily to private generosity, although it will, of 
course, be open to the University Grants Committee 
to supplement local contributions if the funds at its 


has 


disposal allow, In answering the same question, the 
Chancellor stated that the University had accepted 
the offer of the Bloomsbury site, but some doubt 
appeared to exist whether the acceptance was not a 
conditional one, so that it may still be open to the 
Senate to consider the advisability of choosing another 
site should one become available at an early date, 


The Welsh Railway Disaster. 


THE coroner’s inquest into the deaths of 


fifteen passengers and three servants—as a result 
of the Abermule collision of January 26th 
opened on the Ist of the month and concluded on the 
following day. The evidence showed that Signalman 
Jones, at about 11.50, gave permission for the down 
local to leave Montgomery, and followed it by « 
telephone inquiry as to where the express was. After 
being told that the express had just left Moat-lane, 
he went to the signal-box with the knowledge that 
the express, being ‘“‘ on time’’ would cross the local 
at Abermule. Porter Rogers left the booking office 
at about the same time in order to go to the west end 
of the station to set the points so that the express 
could pass through. Thomson, the booking youth, 
who had also been in the office, went on to the plat- 
form, and, seeing the local approaching, stood on the 
‘six foot ’’ to receive the tablet from the engineman. 
This he took to the office to insert in the instrument, 
but, meeting the stationmaster, he gave it to him 
and went to collect the tickets and pick up some 
newspaper parcels off the local train. On his way 
back to the office, Thomson saw the stationmaster, 
with a tablet in his hand, on his way to the engine 
of the down it handed to the 
engineman, shouted to the signalman to “ pull off 
for the local. This the signalman did. Furthermore, 
the porter at the west end of the station, who knew 
that the express was “on time,’’ lowered his signal 
when he saw the tablet given to the local train. The 
main causes of the disaster were that the station- 


was 


train, and, seeing 


master, coming on to the station in a hurry and being 
anxious that there should be no delay to the express, 
did not stop to understand clearly what Thomson, 
who had an impediment in his speech, said, but hastily 
concluded that the tablet Thomson had handed him 
He failed to look at 
the also 


was for the Newtown section. 
the and, unfortunately, 
omitted to examine it. The jury at first returned a 


lettering driver 
verdict that was equivalent to manslwughter against 
the signalman and stationmaster, but, on reconsidera 
it that the 
censured instead, 


tion, amended men were sevore ly 


80 


Canal Committee's Report. 


Tue first stage of the work of the Canals 
Committee, which, under the chairmanship of Mr. 
Neville investigating the 
possibility of reviving inland water transport, has been 


Chamberlain, has been 


completed. In order to expedite the inquiry it was 
decided to limit the work to a consideration at least 
in the first instance of the principal river navigations, 
and a number of sittings have been held and evidence 
taken on this subject. Although no official publication 
has yet been made, it is known that an interim report 
was presented by the Committee to the Ministry of 
Transport at the close of last month, and that it deals 
with a scheme for the improvement of the Trent 
Navigation. 
access by waterway to Nottingham has been under 
discussion for some years past, Plans have now been 
put forward by the Trent Navigation Company and 
the Nottingham Corporation, and powers have been 
The section of 


The desirability of giving improved 


obtained to give effect to the idea. 
the Trent which, it is understood, has been dealt 
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with in the report, and which is in most urgent need 
of improvement, is that between Nottingham and 
Newark. Plans put forward in the year 1918 included 
new locks at Holme, Stoke Bardolph, Gunthorpe, and 
Hazleford, as well as an increase in the dimensions 
of the existing Newark Nether Lock, At the present 
time, although boats of 300 tons can use the lower 
reaches of the Trent, it is necessary to tranship 
cargoes for Nottingham and other towns. If the 
scheme which received approval in the year 1918 were 
carried out, the dimensions of the new locks would be 
such that a tug and a train of boats, loaded at the 
Humber ports, could be passed together and avoid 
not only transhipment but the separate locking which 
is the practice under existing conditions. It is hoped 
that a modest scheme of the character, which it is 
believed has been recommended by the Committee, 
may be authorised by the Ministry of Transport. 


An Institution of Production Engineers. 


A SPEcIAL meeting was held in London on 
the 26th of the month to discuss the desirability of 
forming an Institution of Production Engineers. The 
meeting was the result of a good deal of discussion 
that has been going on for some time regarding the 
matter, and the reasons put forward for the sugges- 
tion that an Institution of Production Engineers 
should be formed were that that class of engineer, 
who has come into considerable prominence as the 
result of the war, has at present no means for dis- 
cussing the essential practical aspects of engineering 
which come within his sphere. Whilst the great 
majority of those present were in favour of the 
formation of a separate institution, one or two 
speakers suggested the desirability of forming a 
Production Engineers’ Section of some existing insti- 
tution, such as the Institution of Mechanical Engi- 
neers, with a view to avoiding the overlapping both of 
expense and of effort. The reply to this suggestion 
was that such bodies as that mentioned have made 
no effort to provide facilities for the discussion of pro- 
duction problems in engineering, and that, even if a 
separate branch were formed, it would not be possible 
to obtain as members of it those practical men engaged 
in production work who are essentially practical, 
and have little or no knowledge of theory. Such 
men, it was contended, could not pass the necessary 
examination to become a member of the Institution 
of Mechanical Engineers, and the whole trend of 
opinion was favourable to the formation of a separate 
institution which would be run on practical lines, 
affording means of informal discussions, as distinct 
from what were referred to as the “starchy ”’ meet- 
ings of many of our leading engineering institutions 
at the present time. 


zy 








The Lochaber Hydro-Electric 
Scheme. 


An interesting hydro-electric power project has 
been developed by the Lochaber Water Power Com- 


pany, which, though a separate entity, is, in reality, | 





Order, is of Considerable magnitude, and the power 
developed, if the proposals are given effect to in 


at work in this country. It is intended to generate, 
when the plant is working at full capacity, at any rate 
from 70,000 to 75,000 electrical horse-power contin- 
uously.. Now, although the actual head is fairly high, 
—it may be as much as just over 800ft. and it can 
never be less than 680ft.—yet, even so the volume 
of water required is very large 


is the cornipany that there is available, not only 


install plant in excess of that actually required to 
generate 75,000 electrical horse-power, so that ad- 
vantage may be taken of specially wet. periods. 

Let us for a moment consider the actual figures. 
Supposing an allowance of 25 per cent., so as to 
provide for losses in friction in the conduits and in 
turbines and generators, be made between theoretical 
water horse-power and electrical horse-power delivered 
at the terminals of the generators. That would mean 
that the theoretical horse-power—that is to say 
weight of water in pounds multiplied by the height 
of fall in feet, and divided by 33,000-——-would have 
to be 100,000. Roughly speaking, the quantity of 
water required to produce that amount of power 
will be rather over 640,000,000 gallons per day, with 
an average head of 740ft. That is a vast amount of 
water, but the drainage area over which it is sought 
to obtain control is 303 square miles inextent, and over 
by far the larger portion of it the average annual rain- 
fall to be expected is, according to Dr. Hugh Mill, 
who has specially looked into the matter on behalf 
of the British Aluminium Company, no less than 
78in. 
is, we understand, 66in. per annum, and that, without 
further deductions, would mean an average of nearly 
800,000,000 gallons per day. In the calculations 
which have been made, however, a deduction of 
30 per cent. from the 66in. has been made in the 
case of a comparatively small area over which the 
rainfall is not quite so heavy as it is in the rest of the 
gathering ground, and there will, doubtless, be a 
certain amount of loss by reason of “ spates’’ in 
times of particularly heavy rainfall. Then, too, 
there is the question of compensation water, but 
taking everything into consideration, it is estimated 
that there will be available, at any rate, enough 
water to permit of the continuous generation of 
75,000 electrical horse-power, with the possibility 
of being able to produce more than that when the 
rainfall is particularly heavy and. concentrated. 
Of course, one essential to the success of the under- 
taking is a large storage capacity, and for that 
purpose it is proposed, as we shall show later, to 
utilise two locks as reservoirs. 

The largest user of the current generated will be 
the British Aluminium Company, but the company 
will not supply it, alone, with energy. At least 
2500 horse-power is to be reserved for other industrial 


immediate neighbourhood of the proposed site for 
the power station only a diamond-cutting establish- 
ment and three distilleries, but, with electrical energy 
purchasable at a low rate, such as should be possible 








industries will spring up in the vicinity, or, at all 





if it be intended, | 
as we gather that it is, that the plant shall be run | 
continuously at full capacity. So confident, however, | 
| south to make a junction with the river Pattack 
the necessary quantity of water to do that, but even | 
more, that it is quite possible that it may decide to | 


The mean equivalent run-off to be anticipated | 


consumers. At the present time, there are in the | eighths of a mile. 


in the present case, it is anticipated that other | 


Burn, about 24 miles to the westward of Laggan 
Bridge in Inverness-shire. The effect of the Weir 


their entirety, will be a.good deal greater than ‘hat | will be to raise the level of the Spey at that point 
produced in any single hydro-electric stationat present | during floods by some 30ft., with the result that 


a small reservoir nearly 2 miles long and just under 
half a mile wide in its widest part will be formed, 
the reservoir reaching to and being connected with 
Loch Crunachdan. It is only proposed to take water 
from the Spey when the flow in that river is in excees 


| of the normal ; in other words, during times of flood. 


We shall refer to that point later. The water so derive 
will be led through a conduit nearly 3 miles in lengt}, 
and having a general direction of a little west o; 


near the point where it turns westward to flow int. 
Loch Laggan. Some five-eighths of a mile before i: 
reaches that junction the conduit will be joined b, 
another conduit, which will bring into it a certain 


| proportion of the flow of the river Mashie, an intaky 


being formed on the stream for that purpose. 

The Mashie at present flows into the Spey at a 
point nearly midway between the proposed weir 
and Laggan Bridge. The waters of the Spey, tho 
Markie Burn, and the Mashie, naturally flow east 
wards through Inverness-shire to discharge eventual, 
into the Moray Firth and the North Sea. If the pre 
sent. proposals are sanctioned, a proportion of tho 
waters of each stream will be diverted westward. 
through Inverness-shire, so as to discharge into the 
Atlantic by way of Loch Linnhe. Ordinarily, such 
a course would not, perhaps, be permitted, the diver- 
sion of water from one gathering ground to anothe 
being discountenanced. In the present instance, 
however, there is reason to hope that the schenx 
will be allowed to go through, for the river Spey, 
for a number of miles below its junctions with the 
Markie Burn and the Mashie, is subject to very serious 
flooding, and anything which would mitigate that 
evil would be welcomed by the riparian owners. Th: 
formation of the proposed weir on the upper Spey, 
and the diversion of flood water from the Spey and 
the Markie Burn, as well as of a proportion of th: 
flow of the Mashie into Loch Laggan, would certain|, 
have an appreciable regulating effect on the flow oi 
the upper Spey, and would nearly certainly do awa, 
with the flooding entirely. It would do so, moreover, 
without interfering with the general flow of the river. 
and it is alleged that the fisheries interested would 
not be injuriously affected. Two of the streams in 
question—the Spey and the Mashie—are recognise:| 
as being good spawning grounds for salmon, and ever) 
possible precaution is to be taken so that the free 
movements of the fish may be safeguarded. Th: 
crest level of the weir on the Spey is to be 880ft. 
above Ordnance Datum. The lowest level at whic! 
it is proposed to draw off water from that river i- 
860ft. above Ordnance Datum, that being the invert 
level of the conduit leading to the river Pattack 
The invert of the conduit at its point of discharg: 
into the river Pattack is 840ft. There is, therefore, 
a fall of 20ft. in the three miles or so of conduit. 

Loch Laggan is a fine sheet of water roughl) 
7 miles long and varying in width from a minimum 
of about a quarter of a mile to a maximum of five 
For the purposes of the present 
scheme, it is rather a pity that it does not stan: 
a hundred feet or so higher than is actually the case, 
for then a much larger proportion of its contents 
could be drawn upon, since it is in parts a deep loch. 
As it is, it is not proposed to raise its level above the 
point it reaches in winter time, which is 820ft. above 
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PROFILE OF THE HYDRAULIC ARRANGEMENTS OF THE LOCHABER SCHEME 
an off-shoot of the British Aluminium Company. The | events, within economic transmission distance. , Sea-level, or 16ft. above the lowest level down to 
latter, it may be mentioned in passing, was formed | That, however, is a question for the future to answer. | which the water can be drawn. That small amount 


in the year 1894, and commenced operations with the 
comparatively small plant at the Falls of Foyers. 
It added the much more important installation at 
Kinlochleven in 1909, and having, in addition, 
factories in Norway, is 
3ritish producer of the metal, but one of the first 
of the four groups in the world which are engaged in 
smelting aluminium. 

The Lochaber scheme, 


sanction to carry out 


now not only the leading | 


As a matter of fact, we gather that the British Alu- | of raising is to be effected by constructing a dam, 


minium Company could, of itself, absorb all the 
current which it would be possible to generate in the 
proposed power- house. 

The hydraulic works which the scheme entails 
possess many features of interest. A rough outline 
| of what they are may be gathered from the map 


not at the actual outlet from the Loch, but at a point 


| some 3} miles, as the crow flies, down-stream on the 
| river Spean, which drains the Loch into the river 
Lochy, and thence into Loch Linnhe, an arm of the 
| sea. The result of building the dam will practicall) 

| be to lengthen Loch Laggan by the formation of a 


| given on page 227, and the section given above. To| new reservoir, to be called the Spean Reservoir, the 
begin with, it is proposed to form a weir just below | waters of which will join up with those of the loch. 


which is now being sought by mean s of Provisional ' the confluence of the river Spey and the Markie 


From the dam it is proposed to drive a tunnel 
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ILLUSTRATING THE LOCHABER HYDRO-ELECTRIC POWER SCHEME 
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rather more than 3} miles long, so as to connect up 
with Loch Treig. The inverts of the tunnel at its 
inlet and outlet ends are 792ft. and 75lft. above 
Ordnance Datum respectively, so that the difference 
in level is 41ft., and the inclination of the tunnel 
1 in 493, or nearly 10ft. 9in. per mile. On the route 
of the tunnel it is proposed to take in the waters of 
three streams, vertical shafts leading down to the 
tunnel being sunk for the purpose. 

Loch Treig, which is rather over 5 miles long and 
§ of a mile wide in its widest part, has a normal 
level at the present time of 783ft. above Ordnance 
Datum, that is to say, 37ft. below the top water 
level of Loch Laggan. It is proposed, however, to 
raise its level to 819ft. above Ordnance Datum, or 
lft. below the top level of Loch Laggan, by means 
of a dam. It will thus be observed that the water 
coming down from the rivers Spey and Mashie, the 
Markie Burn, Loch Laggan, and the Spean Reservoir, 
will gravitate into Loch Treig, which will, in fact, 
act as a forebay of the power-house, for the water 
from it will be continuously under pressure until 
it issues from the turbines. It is a deep loch having 
& maximum depth of some 436ft., and one of the 
most interesting features of the whole undertaking is 
that, by means of a tunnel it is proposed to place 
the invert of the outlet at 680ft. above Ordnance 
Datum, or no less than 139ft. below the raised top 
water level of the loch. At present no details of how 
the work of driving the tunnel into the loch is to 
be carried out have been made public, but it. will 
be an interesting operation. 
the lowest permissible level down to which the lake 
can be drawn is 695ft. above Ordnance Datum, 
but even so there is a depth of 124ft. of water on which 
to draw. 

As Loch Treig has, roughly, a length of just over 
five miles and an average breadth of 0.47 of a mile, 


water from Loch Treig to the power-house, which 
is to be situated on the banks of the River Lochy 
just above Fort William, is to be no less than 15 
miles in length. Its exact dimensions have not, we 
believe, been settled as yet, but it will probably be 
some 15ft. in diameter at the inlet end and made 
rather larger as it goes along. The reason for the 
enlargement is that the waters of quite a number 
of small streams are to be picked up on the way. 
No less than fourteen streams are to be tapped for 
this purpose, and in each case the work will entail 
the sinking of a vertical shaft. The shafts will be of 
varying depths, the shallowest being as much as 
175ft. and the deepest about 350ft. Roughly speaking 
the combined lengths of all the shafts will be some 
3000ft. There is to be a further shaft near the outlet 
end of the tunnel just before the commencement of the 
pipe line running down to the power-house. It is to 


| act as a surge chamber, and it will be about 200ft. deep. 


The total depth of shaft-sinking required will, there- 
fore, be somewhere in the neighbourhood of 3200ft. 
It will be observed from the map that the tunnel is 
by no means straight in plan. It has been so laid out 
mainly for ease of access during construction, but 
also with the object of intercepting the various 
streams at the best possible points, and of having 
all the intakes well above the top water level in 
Loch Treig. 

The invert of the tunnel at its outlet end will be 
640ft. above Ordnance Datum. The level at which 


| it is proposed to fix the turbine nozzles is 15ft. above 


As a matter of fact, | 


Ordnance Datum. The difference in level between 


| the invert of the tunnel and the turbine nozzles will 


its water area is about 67,500,000 square feet. The | 


available storage that could be drawn upon, if the 
walls of the loch were vertical, which they are not 
though they are sufficiently near to be taken as being 
so for the purposes of the present rough calculation, 
would be. some 52,000 million gallons, That quantity 
would permit of a daily discharge of 800 million 
gallons for a period of, say, sixty-five days, 
some sort of an idea what an enormpus quantity 
of water there would be, we may say that it represents 
more than three times the combined capacities of all 
the reservoirs under the control of the Metropolitan 
Water Board, and that it would be, sufficient to 
provide for all the requirements of the total popula- 


tion in the area supplied by the Board with water | 


for some 187 days. 
The turinel through which it is proposed to lead the 


therefore be 625ft. The horizontal distance between 
the end of the tunnel and the power-house is just 
over a mile, but by far the greater proportion of the 
fall in the ground takes place within a horizontal 


distance of a few hundred feet of the end of the | 


tunnel. The water will, of course, be led from the 
tunnel to the turbines through pressure pipes, but 


| at the present moment we have no detailed particulars | 


concerning them: The invert levels of the tunnel 
at its inlet and outlet ends are 680ft. and 640ft. 


| above Ordnance Datum respectively. That is to say, 


| there is a fall of 40ft. 
To give | 


As the length of the tunnel 
is 15 miles, it will be seen that the inclination is 1 in 
1982. 

The scheme appears to have been worked out with 
great care, and there seems to be no reason whatever 
why it should not be successfully carried out. It 
will, without doubt, be an expensive undertaking, 
but it would utilise to good purpose a large amount 
of water power which is at present running to waste, 


| and it would certainly add to the prosperity of the 


neighbourhood of Fort William. 


We may add that the engineers to the scheme are 
Messrs. C. 8. Meik and Buchanan, and Sir Alexander 
Binnie, Son and Deacon, and that the Provisional 
Order was initiated by Mr. W. Murray Morrison, the 
General Manager of the British Aluminium Com- 
pany, Limited. 








New American Warships. 


SEVERAL circumstances combine to impart a 
peculiar interest to the major warships now being built 
for the United States Navy. There is, first, the fact 
—not yet published, but an open secret for all that— 
that Mr. Bonar Law’s sub-committee of tne Imperial 
Defence Committee, which inquired into the question 
of heavy ships versus smaller craft, has found an 
overwhelming consensus of Service opinion to be 
strongly in favour of the capital ship, thus vindicating 
the judgment of the Naval Staff as expressed in the 
Admiralty memorandum of last March. Further- 
more, the General Board of the United States Navy, 
a body composed of the ablest and most experienced 
officers in the service, has avowed, with even greater 
emphasis, the continued primacy of the capital ship. 
And, finally, we have the recommendation put for- 
ward recently by the Senate Naval Affairs Committee 
that the American shipbuilding programme should 
be proceeded with irrespective of movements now 
on foot to restrict international armaments. These 
facts, taken together, point very clearly to the 
survival of the great armoured ship as the chief 
unit of sea power, This conclusion may be un- 
palatable to the economists, who have been consoling 
themselves with the idea that fighting strength afloat 
will in future be represented by submarines and 
aircraft, both of which are cheap to build in com- 
parison with battleships. But realities, however 
unpleasant they may be, have to be faced; and 
public opinion in this country must reconcile itself 
to the truth that equality in naval power, not to 
say supremacy, can be maintained only at the price 
of - building capital ships, each of which may cost 
anything from ten millions upward. 

In the memorandum promulgated early in February 
the U.S. General Board formally records its opinion 
that the battleship remains the dominant factor 
in modern naval warfare. ‘“* To-day,” continues this 
document, “the opponents of the battleship are 
basing their arguments upon the present and pro- 
spective—especially the prospective—development 
of submarines and aircraft. It is the old battle of 
words over again, like the torpedo against the big 
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| 
ship, the gun against armour, speed against fighting | of a series of nine I4in. gun battleships which | criterion of underwater protection. From the Penn. 


power. 


Concentration of power in attack, is the | differ in displacement but in .ne other essential 


fundamental basis of all warlike operations, ashore | feature. The series began with the ~Oklahoma, 
and afloat. Naval concentration of power has resided | whose keel was laid in 1912, and in which an entirely 
in the main fighting ships of the fleet from the ancient | new principle of gun disposition and armour pro- 
galley period. The strength of a navy has always | tection was embodied. Descriptions of this vessel 
been based on the power and number of ships in the | have previously appeared in our columns, so that the 


fighting line.” 
acknowledge the remarkable progress in the last 
fitty years of shipbuilding, ordnance, armour, and 


The authors of the memorandum | barest résumé of her features will suffice. 


torpedoes which has made the construction and | like them, she was armed with ten l4in. guns. 


Her 
dimensions were practically the same as those of the 
two preceding ships—Texas and New York—and, 
But in 


upkeep of great ships such @ costly business, and they | her case six of these weapons were mounted in triple 
consider it natural that enthusiasm should be aroused turrets; the side armour was reduced in area but 
by “any proposition which appears to offer a less | increased in strength on the water-line and gun 


But they also recall 


expensive road fo victory.” 


the discouraging experience of certain navies which 
orthodox 


temporarily forsook the 
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principles of | of all the uptakes being led into a single funnel, the 


positions, leaving the rest of the hull bare of vertical 
armour ; and the boilers were re-grouped to permit 
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strategy and devoted their energy to the building | base of which was enclosed, in a massive armoured | 


of “mosquito” craft and commerce destroyers. 
They remind us, also, that the death-knell of the 
battleship was sounded forty years ago, soon after 
the automobile torpedo had made its appearance. 
“ The answer,”’ they write, *‘ was found in increased 
underwater protection, anti-torpedo batteries, and 
larger, faster, and better-armed destroyers, which 
drove the torpedo-boat from the sea. Much was 
expected in the late war from squadrons of fast, 
large, and well-drilled destroyers which could launch 





@ flock of torpedoes against capital ships in battle | 
formation. At the battle of Jutland these tactics | 
were tried, and failed. Several ships were hit, but | 
were not destroyed.”” As for the submarine, “ the | 
most successful weapon in qualities of concealment 
and surprise,” it came, we are told, “very near | 
winning the war for Germany. But, as always, 
necessity and invention combined and found means 
to meet the menace and reduce it to controllable 
limits.” Stress is laid on the Grand Fleet’s im- 
munity from loss, and even from serious damage, 
through submarine attack, although its cruising | 
ground was continually infested with those vessels. | 
Aircraft, also, are denied a place in the first category | 
of naval weapons, it being the General Board's | 
opinion that they will continue to be nothing siare | 
than adjuncts to a well-found fleet. Since a state- | 
ment very similar in tenor was made last autumn 
by the Japanese Minister of Marine, it may be said | 
that the representatives of the three leading navies 
of the world are unanimously of opinion that the 
capital ship remains the backbone of sea power, | 
notwithstanding the development of submarine and 
air attack. 

So firmly do the United States and Japan hold to 
this conviction that they are now at work on capital | 
ships which represent a concentration of money | 
value and fighting power far in excess of any existing 
type. 








Hitherto the injunction against placing too | 
many eggs in one basket has tended to keep warship | 
displacements within fairly reasonable limits. The 
British Admiralty was thought to have taken an | 
over-bold step when it designed the Hood, of 41,200 
tons, and in some quarters a sigh of relief was uttered 
when the remaining three ships of that class were 
cancelled, leaving the Hood el solitario so far as the 
British Navy is concerned. The Americans have, 
however, gone very much farther in this direction, 
for they are building no less than twelve vessels— 
six battleships and six battle-cruisers—which are 
from 2000 to 2300 tons heavier than the Hood; 
and if the latest intelligence from Japan is to be 





| glacis. 
| Oklahoma, which, with certain modifications, have | 


Speed 2! knots. 


Armament /2-/4in.,/4 -§ in. 


THE U.S. BATTLESHIP CALIFORNIA 


Swan Sc 


Such were the salient characteristics of the | 


been perpetuated in each succeeding class, including 
all the battleships now on the stocks. Following the | 
Oklahoma came the two “ Pennsylvanias,” in which | 
the legend displacement was increased from 27,500 | 
tons to 31,400 tons and the armament to twelve | 
l14in. guns, all in triple turrets, but which conformed | 
to the Olkahoma model in all other features. The | 
New Mexico, Idaho, and Mississippi, laid down in | 
1915, were replicas of the Pennsylvania, save that 
the first-named was fitted with the electric drive 
which has now become the standard method of 
propulsion for U.S. capital ships, and the California 
and Tennessee, begun in 1916-17, are slightly 
improved versions of the New Mexico. The Mary- 
land, laid down in 1917, and her sisters, Colorado, 
Washington, and West Virginia, have the same 
measurements—excepting only a difference of 300 
tons in legend displacement—-as the California, and 
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sylvania. onward all battleships, have been. given 
a minimum breadth of 9$7ft., which, as we shall sec, 
has been materially enlarged in the latest class. 
Turning now to the six ships of the “ Indiana " 
class, we find a sudden and very considerable jump 
in dimensions. Compared with the Maryland, th. 
displacement has increased by no less than 10,600 
tons, the length by 60ft., beam by 7}ft., and spec 
by two knots. A detailed contrast between th. 
types is drawn in the table which is given on page 229. 
The six ships in question—Indiana, South Dakota, 
Montana, North Carolina, Iowa, Massachusetts 
were authorised in 1917-18. Four of the six wer 
assigned to navy yards in July, 1918, but no im. 
mediate work on them was contemplated. The 
remaining two were finally placed, after a failur: 
to secure satisfactory tenders, with the Newport 
|News Company and the Bethlehem Company re. 
| spectively in July, 1919, on the basis of actual cost 
| plus a fixed profit of 1,650,000 dols. When first 
authorised the cost of each vessel was estimated at 
15,500,000 dols. Congress subsequently authorised 
an increase in the limit of cost to 21,000,000 dols., and, 
| prior to the issue of plans, a number of modifications 
| were made in order to inciude such features as 
| experience during the war had demonstrated to bv 
advisable. This necessitated larger dimensions to 
| provide for the powerful battery and other charac- 
| teristies indicated below, together with better pro 
| tection against attack from torpedoes and aircraft. 
The six ships are now under construction, as follows: 


| 





Percent.of Estimated 
com ion on of 
Jan. lst, 1921. completion 


South Dakota, at Navy Yard, New 
York 


SPER She 0s Kee ee IBA, 1924 

| Indiana, at Navy Yard, New York .. 7.8 X% . 1924 

| Montana,at Navy Yard, Marelsland 8.3 . 124 
North Carolina, at Navy Yard 

6S Set AE ae 12.1. . 1924 

| Iowa, at Newport News . 8.6 .. 1924 

| Massachusetts, at Quincy, Mass. —* . 1924 


| * Massachusetts was only laid down in January, 1921. 
The principal dimensions, <c., are :—Length be- 
tween perpendiculars, 660ft.: length over all, 684ft. ; 
breadth on load water-line, 105ft.; mean draught, 
33ft.; normal displacement, 43,200 tons; tons pe 
inch immersion, 117; displacement at full load, 
45,000 tons; designed maximum speed, 23 knots. 
The propelling machinery consists of turbines 
Westinghouse in some ships, General Electric in 
others—of the complete expansion, impulse-reaction 
type, developing full power at 265lb. of steam 
pressure, with 50 deg. superheat and 28}in. vacuum. 


| The electric drive is by means of two turbo-alternators 


rated at 28,000 kilovolt-ampéres—two-phase, 500() 
volts, 1800 revolutions per minute—serving one 
induction motor on each of the four shafts. Each of 
the induction motors develops 15,000 horse-power 
at 223 revolutions per minute with 16 poles. Frac- 
tional speeds are obtained by arranging motors 
for 24 poles, each giving 3600 horse-power at 150 
revolutions per minute. The total weight of the 
machinery is estimated at 2778 tons. Three different 
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are uniform with her in all but armament, which in 
their case has been altered to eight I6in. 45-calibre 
guns in four two-gun turrets. The general arrange- 
ment of the California and the Maryland, including 
the distribution of their vertical armour, may be | 
seen from the official sketches given above. There | 


32600 Tors 
Armement, 8-/6 in, /4- S10. 


THE U.S. BATTLESHIP MARYLAND 


Speed 2/ knots 


types of boilers are represented in the class, the 
Indiana, Iowa, and South Dakota having the White- 
Forster type, the Montana and North Carolina 
boilers of the “ Bureau-Express ” pattern, while the 
Massachusetts has Yarrow boilers. Twelve boilers 
are installed in each ship, those of the White-Forster 





credited, that country is also at work on capital | is no certain information as to the underwater pro- 
ships which outclass the Hood in size, power, and | tection of these ships, some reports crediting the 
| ““ Maryland” class with bulges, while other accounts 

The illustrations we publish as a supplement | imply the absence of this device. In any case it may 
to this issue, based as they are on official sketches | he assumed that their subdivision accords with the 
and data, give # faithful representation of the new | most modern practice, for the “‘ Marylands ” were 
American leviathans as they will appear when in| not designed until the war in Europe had been in 
service. For comparative purposes we reproduce | progress two years, and when, consequently, the 
the official plans of the California and Maryland, | gravity ot the submarine menace must have been 
which exemplify the apex of American capital ship | fully appreciated. In this connection the generous 


cost. 


development in the pre-war period. The California, | breadth of all modern American battleships should | 
which is now being prepared for her trials, is the last | be noted, for beam is generally accepted as the main | 





| type having a total heating surface of 82,800 square 
| feet and a superheating surface of 8940ft.; the 
| corresponding figures for the “‘ Bureau-Express 
| type being 74,040 and 12 192 square feet. Those for the 
| Yarrow boilérs are not yet available. The machinery 
| is designed to work up to 60,000 horse-power for a 
| speed of 23 knots. Each ship is fitted with eight sets 
|of 500 kilowatt 240-volt turbo-generators. In 
common with all American battleships of recent 
design, they burn oil only, but the stowage capacity 
of the class has not yet been disclosed. Apart from 
their other characteristics, they are noteworthy as 
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being the first American battleships designed to 
steam at more than 21] knots. 
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A full broadside from the Indiana will represent 
a weight of 25,200 Ib. or 11} tons of projectiles, and 
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The beam, it will be observed, comes perilously | an aggregate muzzle energy of 1,200,000 foot-tons. 


near the limit imposed by the locks of the Panama | As the four triple mounts are designed for a maximum 
Canel, which have a clear width of 110ft. Conse- | elevation of 30 deg. the extreme range of the heavy 
quently, when ships of the ‘“‘ Indiana” class pass | guns will, it is estimated, exceed 45,000 yards, which 
through the canal the clearance on either side of the | is, of course, beyond the limit of visibility from the 
locks will be only 50in., and if ships of much greater | firing ship. The rate of fire, as shown by tests, will 
width are built they will be denied the use of this | be one round a minute, or twelve rounds per minute 
‘short cut” between the two oceans. It is not | when all guns are in aetion. These figures should 
surprising, therefore, that plans for the construction | convey some idea of the extraordinary fighting power 
of a second canal, designed on a larger seale than the | which the new American battleships will 

first, should be fiow” under consideration in the | They will, of course, be fitted with the most up-to-date 
United States. With regard to the underwater | system of fire control, based on the director method, 
protection of the ‘‘ Indiana ” class the only informa- | which has been in use in the United States Navy for 
tion as yet available is published in the Scientific | the past four vears. The main director station will 
American, which states that particular attention | be on the fore-cage mast. The station is a two-storied 
has been paid in these ships to the preservation of | structure—the lower portion containing the secondary 
their stability and flotation. To minimise the effect | armament director—and is specially built to afford 
of explosions below water the space between the skin- | the greatest possible shelter to the instruments and 
plating of the ship and the interior hull, containing | fire-control staff. The eage-masts in these ships are 
the magazines, boiler-rooms, engine-rooms, and | stronger and of closer mesh than in earlier types 


steering gear, is subdivided by several continuous 
water-tight vertical bulkheads of steel, which extend 
unpierced practically from end to end of the ship. 
The whole of the elements which are essential to the 
proper working of the ship, both as to speed, 


|in order to overcome the vibration and “ whipping ” 
| motion which is set up by gun concussion. It may 
| here be added that many American naval officers 
| prefer the British tripod, which gives superior rigidity 
and steadiness, but the cage mast is retained because 


mancuvring, and use of the armament in action, 
are enclosed by ‘‘a vast multi-cirewlar, water-tight, 
and immensely strong steel cofferdam, which, it is 
believed, is so efficient that the new Indiana can take 
the blow not only of one, but several torpedoes, 
without being sent to the bottom.” In addition, 
a pumping plant of unusual power and capacity 
is installed, with connections which enable any 


of its supposed invulnerability to shell -fire. 

The secondary armament will comprise sixteen 
| 6in. 53-calibre quick-firing guns, throwing a 1065 Ib. 
shell. Eight of these guns are mounted forward and 
| eight aft, all save four being housed in unarmoured 

easemates. The four guns on the shelter deck have 
|no shields. Four 3in. guns constitute the anti-air- 
| craft battery, and the same number of 6-pdr. saluting 
portion of the ship to be drained of inflowing water. | guns will be carried. There will be two submerged 
Tt is not altogether clear whether the bulge system, | 2lin. torpedo tubes, one on each beam, situated in 
as understood on this side, has been adopted in these | the forward part of the ship. Externally the most 
six battleships. There is a pronounced difference | noticeable feature of the Indiana is the quadruple 
between the armour arrangement of H.M.S. Hood | funnel. The boiler uptakes are led into two large 
and that of the Indiana; for whereas the main belt | transverse flues at each end of the boiler-rooms, and 
of the former is surmounted by two thinner strakes, | from the centre of these rise two semi-circular curved 
which carry the plating up to forecastle deck level | funnels which unite in one large casing situated 
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suspended on. March 7th, 1919, and» the details in 
question were thoroughly investigated by the 
Secretary of the Navy and the chiefs of the technical 
bureaus who accompanied him abroad in the spring 
of 1919. The whole matter was: subsequently re- 
viewed by the General Board, including the advisa- 
bility of building battle-cruisers as a distinct type, 
which the Board recommended, but with modifica- 
tions to provide materially greater protection against 
gunfire and underwater attack, with increased 
displacement and corresponding loss of speed. One 
section of American naval opinion favoured the fusion 
of the battleship and battle-cruiser types, but after 
mature reflection the ‘‘ composite capital ship’ was 
rejected. The Act of July Ist, 1918, ordered the 
construction of vessels remaining to eomplete the 
three-year programme, and the sixth battle-cruiser 
was assigned to the Navy Yard, Philadelphia, on 
the day following, under the same conditions as those 
which preceded it. The Act of July ith, 1919, 
increased the limit of cost to 23,000,000 dols. per 
ship,t and revised plans, as approved by the Navy 
Department, were issued to the contractors and to 
the Navy Yard on September 5th, 191% The six 
battle-cruisers are now being built as follows :— 





Estimated 
date of 


Per cent. of 
completion on 
Jan. Ist, 1921. completion. 











Lexington, at Quincy, Mass. .. 5 .. bO24 
Constellation, at Newport News 2.1 . We2¢ 
Saratoga, Camden, N.J. .. . 5.6 . 1924 
Ranger, Newport News... 3 1924 
Constitution, Navy Yard, Phila. : 6 1924 
United States, Navy Yard, Phila. .. .6 . 924 


The dimensions are :—Length on designed water- 
line, 850ft. ; length over all, 874ft. ; breadth on load 
water-line, lOlft. 8}in.; extreme breadth, 105ft. 
5hin.; mean draught, 31ft.; normal displacement, 
43,500 tons ; tons per inch immersion, 133; designed 
speed, 33.25, knots. The machinery consists of 
four sets of steam turbines—-Westinghouse or General 
Electric type—each operating a 4000-kilovolt-ampére 
three-phase, 5000-volt main generator at 1835 revoln- 























Battleships. Battle-cruisers. 
U.8.8. Indiana. H.1.J.M.8. Nagato. |H.M.8.Royal Sovereign| U.8.8. Lexington. | LL.M. Amagi.t H.M.8. Hood. 
Berens returvated & S tu EE AM Bk relearn bse) SOR eer aie ie: Ane ee 
Laid down 1920 1917 1914 1920 1920 1916 
Launched ... .. 1922 1919 1915 1922 1922 a 1918 
Length overall, feet 684 700 624} 874 850 860 
Breadth, extreme, feet 105 95 . 883° 105ft. 5}in. 102 104 
Mean draught, feet .. 33 30 a ae 31 _ 284 
Norma! displacement, tons 43,200 $3,800 25,750 * 43,500 43,500 41,200 
Designed horse-power . . 60,000 46,000 40,000 180,000 170,000 144,000 
Designed speed, knots 23 23 23 33} 33 31 
Armament oh : 12—16in. 50-cal., 8—16in. 45-cal., 6—lb5in. 42-cal., 8—Il6in. 50-cal., | 8&—Il6in. 50-cal., &8—1 Bin. 45-cal., 
16—6in. 53-cal., 20—5.5in. 50-cal 14—6in. 50-cal., 16—6in. 53-cal., 20—5. Sin. 50-cal., 12—5. Sin. 50-cal 
4—3in. A.A., 4—3in. A.A | 2—3in. A.A., | 4—3in. A.A., oo 4—4in. A.A., 

: 2 torpedo tubes. 8 torpedo tubes. 4torpedotubes. | 8 otubes. | 8 torpedo tubes. 6 tarpedo tubes. 

Pretection 16in. belt, 12in. belt, 13in. belt, 5in. (7) belt, | l2in. belt, l2in. belt, 
18—9in. barbettes, l4in. barbettes, 10—13in. barbettes, | om 1l—15in. barbettes, 
4in. (1?) deck. 3}in. protective 2—4in. protective | — — 1jin.-3in. protective 
deck. deck. ! bulges. bulges. deck, bulges. 
Weight of broadside (main ar ent only), p d 25,200 17,600 (approx. ) 15,200 (approx.) 16,800 17,600 (approx. ) 15,200 (approx. 
Cost complete J Py m a6. os” Co £8,000,000 £7,500 £3,000, 600 | £8,500,000 to £10,000,000 £6,025,000 
/ £9,000,000 | 


* In three later ships of this class, Ramillies, Resolution, Revenge, extreme breadth has been increased to about 102}ft. by addition of bulges. 
t All details of Amagi are unofficial, and, having been compiled from Japanese Press reports, must be secepted with reserve. 


between the two extreme barbettes, the American | amidships. This odd-looking arrangement was 
ship has no vertical armour on the hull above the | adopted to keep the navigating and fire-control 
main belt. This belt, which extends from a point | positions clear of smoke, apd will doubtless answer 
well forward of the first turret to within 150ft. of the purpose; but from the artillerists’ point of view 
the stern, has a maximum thickness of }6in., and | it will commend itself on account of the magnificent 
may, therefore, be considered impenetrable except | target it offers ! 

at short range. It appears to be about 16ft. deep, | ed as a whole, the “Indiana” design is 
7ft. of the belt being submerged at full-load draught. | g truly remarkable conception, which, although 
It is continued aft for 70ft. at a reduced thickness | perhaps open to criticism on certain points, reflects 
of 8in., but at the forward end it ceasés abruptly, | great credit on the ingenuity, enterprise, and technical 
leaving the bow section of the hull innocent of vertical | skiJ) of its authors. The six ships, when completed, 
armour. As protection against plunging fire there will form a homogeneous battle squadron of un- 
are several steel decks, “‘ designed to exert sufficient | rivalled power, capable of steaming into action at 


retardation to set off the delay-action fuses and reduce | 23 knots, and bringing to bear a combined broadside | 


the shells to fragments before they reached the | of seventy-two 16in. guns. As revised in accordance 
protective deck.” The disposition and thickness of | with the latest scale of prices, each ship of the class 
this horizontal armour are unknown. The triple | will cost over £8,000,000. The complement will 
barbettes are massive structures built up of 18in. | number 1615 all. told. 


armour. The front plate of the gunhouse is of equal | In modern times ‘no warship design has been the 


thickness, while the rear portion, which is the least | 
exposed in action, is from 12in, to Sin. thick. The | 
conning-tower is built of 16in: armour. Com 
with the Hood, the Indiana has better protection 
against direct flat-trajectory fire, te which, indeed, 
her vitals are practically invulnerable. But in view | 
of the extreme distances at which future naval engage- | 
ments will probably take place, the belt and barbette | 
armour seems unnecessarily thick, and the abnormal | 
percentage of unarmoured side would not be | 
approved by British opinion. 

The main armament of the Indiana is by far the 
heaviest which has been mounted in any vessel 


subject of so much discussion as that of the six 
American battle-cruisers—Lexington, Constellation, 
Saratoga, Ranger, Constitution, and United States. 
They were provided in the three-year programme 
authorised by the Act of August 29th, 1916, four 
of them, at a cost, exclusive of armour and armament, 
not exceeding 16,500,000 dols. each, to be laid down 
as soon as practicable. ‘The construction of the fifth 
vessel, at a cost not exceeding 19,000,000 dole:, was 
ordered in the Act of March 4th, 1917. This vessel 
Was assigned to the Navy Yard, Philadelphia, on 
| March 19th, 1917, and contracts were placed, during 


| the April and May following, for the first four-versels 
|on a cost plus 10 per cent. basis. Owing to the 
necessity for concentrating shipyard resources on 
destroyers and other smaller craft, no work on the 
battle-cruisers was undertaken prior to the Armistice ; 
and it was then determined to reconsider their design, 


designed up to the present, consisting as it does of 
twelve 16in. 50-calibre guns, as against eight 16in. 
45-calibre in the preceding, “ Maryland,” class. 
It is interesting to compare the 15in. gun, as mounted 
in H.M.S. Hood, with the new American weapon :— 


US., British, { a | 

16in., 50-cale 1Sin.,45-cal. | Which had originally contemplated vessels of about 

of bore, inches 800 .. 75 35,300 tons and 35 knots speed, so as to provide 

Weight of gun,tons.. . » i -:: 97 better protection against attack and other features, 

peng of Shell, pounds Tame - .s9 the importance of which had been demonstrated by 
Muzzle velocity, foot-seconds .. 2,800 .. . Work f 

Muzzle energy, foot-tons . . 100,000 .. 83,000 naval experience during the war. ork was ormally 





tions per minute. There are four propeller shafts, 
each connected with two three-phase induction 
motors of 23,000 horse-power, 22 poles, and running 
at 331 revolutions per minute. For half-speed these 
motors are operated on 44 poles, developing 6800 
horse-power at 170 revolutions per minute. Steam 
is supplied to the turbines by sixteen oil-fired boilers- 
of a type not specified—with a total heating surfece 
of 198,000 square feet and 18,000 square feet super- 
heating surface. The estimated shaft horse-power 
of the main engines is 180,000, equivalent to 33.25 
knots, and the total weight of the machinery jis 
6172 tons. One of the most important modifications 
made in the plans concerned the disposition of the 
boilers. In ‘the original design eight generators 
were placed above the water-line, where their only 
protection from gunfire was a thin steel deck. As 
revised, the design provides for the housing of all 
boilers on a common level, ¢.¢., below the water-line. 
The beam, it will be noticed, is 5}in. in excess of that 
of the Indiana, so that the remarks made above 
concerning the passage of that ship through the 
Panama Canal apply with even greater force to the 
battle-cruisers, These latter have bulge protection 
against torpedo attack, the bulges extending prac- 
tically the whole length of the ship. This device, in 
conjunction with careful subdivision and the with- 
drawal of boilers and machinery as far as possible 
from the outer hull, are said to render the ships proof 
against disablement by less than four torpedoes. 
There is no official information as to the strength 
and distribution of the armour, but statements in 
the American Press indicate that the vertical armour 
on the hull is very much thinner than that of H.MLS. 
Hood, one report giving it as only Sin. It does not 
seem probable, however, that American designers 
would fall into the error of building such huge and 
costly vessels without providing them with the means 





of resisting gunfire at long range, Each battle-cruiser 


+ According to unofficial reports in the American Preas, the 
actual veer NA battle-cruiser is now estimated at £8,500,000 
to £9,000,000. 














































shows, they will be distinctly handsome ships, and, 
in this respect at least, a marked improvement on 
the original design, which provided for no less than 
seven funnels. Reports current a few months ago, 
to the effect that Saratoga and United States were to 
be re-designed for an armament of 18in. guns, have 
not been confirmed, and the foregoing particulars 
of these vessels, as well as of the battleships, based 
as they are on official data, may be accepted as 
accurate. As the United States Navy does not as 
yet possess a single battle-cruiser, and would therefore 
be gravely handicapped in the event of a conflict 
with a naval Power which had vessels of that type at 
Sea, it is expected that the six ships will be pushed 
on as rapidly as cireumstances permit. The official 
date of completion for the Saratoga and United States 
is 1923, but, judging by the progress made up to now, 
neither ship is likely to be of service before the 
following year. The tabular statement subjoined 
enables a comparison to be made between these ships 
and foreign contemporaries, but the absence of data 

* relating to ion in the American and Japanese 
types renders it difficult to determine their precise 
tactical value vis-a-vis the Hood. 








Severn Barrage Scheme. 
No. TI.* 


Ar the second day’s session of the joint meeting 
of the Midland branches of the Institutions of Civil, 
Mechanical, and Electrical Engineers to discuss the 
Severn barrage scheme, which was held in Birming- 
ham on the llth ult., the proceedings were opened 
by Mr. G. L. Addenbrooke, MLLER. who, in dealing 
with the history of the Severn scheme, said that the 
public were chiefly acquainted with the project 
through the proposals which were blazoned forth 
at the end of last November by the Ministry of 
Transport and, in a less degree and within a much 
more restricted circle, by the third interim report 
on tidal power by the Water Power Resources 
Committee, which was dated December Ist, 1920, 
but was not actually issued until two or three weeks 
later. The Committee was appointed by the Board 
of Trade on June 20th, 1918, and Sir John F. C. 
Snell was chairman. It was desirable to remark 
that Sir John Shell was appointed chairman in: his 
private capacity, and had remained chairman in 
that capacity since. He was appointed Chief 
Electrie Commissioner some six months later, but 
that was, so to speak, an accidental circumstance. 
The Committee, to commence with, consisted 
originally of about fifteen members. Five members 
were added later, when the Government decided to 
include the question of water supply, as well as 
power supply, within the terms of reference. This 
large Committee of twenty members included men 
representing very varied interests, and by no means 
consisted ex-lusively of engineers. The first hearing 
before the Committee was held on December 5th, 
1918. It was impossible to deal with all the evidence 
at one hearing, and the matter was adjourned until 
May 29th, 1919. Two days later he and his colleagues 
received a letter from the Secretary stating that 
they had made out a prima tacie case, but asking 
for certain further fundamental data to enable the 
Committee to carry our independent calculations. 
A long series of correspondence and interviews 
with the Secretary and an interview with Professor 
Gibson, extending over some months, followed that 
communication. On February 24th, 1920, they 
received a letter from Sir John Snell asking permission 
to place all their evidence at the disposal of the 
Ministry of Transport. A conference of the Water 
Power Resources Committee and tatives 
of the Ministry of Transport took place on March 11th, 
1920, and was adjourned at Sir Alex. Gibb’s sug- 
gestion to discuss matters further with him privately, 
the adjourned meeting taking place about a week 
later. Beyond the forwarding of a geological report, 
only two or three unofficial interviews took place 
between himself—Mr. Addenbrooke—and . the 
Ministry during the next nine months, and then, 
without a word of warning, the Ministry launched 
the now familiar pro; in the newspapers. More 
could be said on that disagreeable part of the subject, 
but what he had said he had said with reluctance, 
believing it in the interests of the engineering pro- 
fession that the facts should be, at any rate so far, 
publicly known. He did not think it was wrong to 
assume that should such procedure be repeated by 
Government departments, the confidence of inde- 
pendent engineers in placing proposals before them, 
either on their own behalf or on that of clients, would 
receive a rude shock. On behalf of himself and his 
Committee, Sir John Snell authorised The Electrician, 
a short time since, to state that neither he nor his 
Committee had any part in those proceedings. He— 
Mr. Addenbrooke—thought it was due to Sir John 
and to the Committee to take that opportunity of 
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publicly thanking them for the patience: and care 
with which .they. had investigated the somewhat 
novel proposals which had been put before them, 
and to point out to the engineering profession what 
an advantage it would be if there were some private 
tribunal of a more permanent character before 
which engineers could place proposals connected with 
public utilities before incurring the vast expense 
and uncertainty of putting the matter to the test by 
private Bill. After outlining the scheme and giving 
extracts from a report to him by Professor W. C. 
Unwin, Mr. Addenbrooke said that further inquiries, 
Parliamentary procedure, and the raising of the neces- 
sary finance would almost certainly make it impossible 
that the first sod could be turned under four years. 
It would take at least another two years to get in 
the foundations of the barrage and to get it up to 
@ point at which the final specification of the exact 
method to be used for electric generation need be 
absolutely settled. While, therefore, practical 
methods were available now, there are six years at 
least in which these matters could receive further 
consideration. 

Mr. N. B. Rosher, M.I.E.E., dealt with the problem 
of transmission to Birmingham, a distance of 
approximately seventy miles. If that could be 
shown to be economical then the remaining trans- 
mission lines certainly would be so, as they are all 
very much shorter. The problem was how best to 
transmit. a maximum load of 100,000 kilowatts from 
the Severn barrage to the Birmingham district. 
On the question of cost, the advantage was heavily 
in favour of overhead transmission. The cost of a 
system of buried cables would be approximately 
four times that of an overhead system for the same 
section of copper. He suggested that two double- 
circuit lines should start from the generating station 
and be earried either together or, preferably, at a 
distance of several miles apart to two separate sub- 
stations at points convenient for feeding into the 

in and around Birmingham and. district. 
Supply could be given to towns and large consumers 
en route. Each circuit would transmit 25,000 kilo- 
watts or 50,000 kilowatts per tower line. The con- 
ductors would be spaced at 6ft. centres, three on 
either side of the tower. The towers would be steel 
structures approximately 65ft. high, and spaced ten 
to the mile, or 525ft. apart. The clear height above 
the ground of the lowest conductor would be about 
22ft. At intervals of 20 to 25 miles switchgear 
would be provided so that in the event of a break- 
down occurring on one circuit the other circuit 
could take the load until repairs had been effected 
in the faulty circuit. There would also be change- 
over switchgear at both the generating and receiving 
end. As regards the material to be used for the 
conductors, at present-day prices the advantage was 
with copper as against aluminium, and therefore a 
copper line had been assumed in his calculations. 
The load factor had been assumed to be 40 per cent. 
The total cost of two transmission lines capable of 
transmitting 100,000 kilowatts a distance of seventy 
miles, and including two sub-stations with switchgear, 
step-down transformers and induction regulators, 
he estimated at £1,000,000. Allowing interest at 
7 per cent. and depreciation at 5 per cent., the capital 
charges amount to £120,000. The units transmitted 
to. Birmingham would amount to 350,400,000 per 
annum, therefore the capital charges per unit would 
be 0.081d. The units lost’ in the transmission line 
would be 35,000,000; assuming a generating cost 
of jd. per unit, this amounted to .05d. per unit. 
The total charges were, therefore, .131d. per unit, 
which had to be added to the assumed generating 
cost of 4d. per unit, making the price delivered into 
the Birmingham mains .631d. per unit. Ain addition 
of .16d. per unit should be made to cover the cost 
of distribution and supply to local consumers; 
the selling price would therefore be .791d: per unit 
or, say, . 8d. per unit. 

As the present average price of electricity sold 
in Birmingham and district was 2d. per unit, it 
would appear from the figures given above the trans- 
mission of energy from the Severn barrage was 
justified. 

After some remarks by Professor F. W. Burstall 
on some experiments he had been making in con- 
nection with gas producers and internal combustion 
enginés, Mr. W. Willet, M. Inst. C.E., said that some 
prejudice had been created against the schemes 
by the way one of them, at least, had been announced 
to the public by reason of the fact that Government 
departments had been responsible for the suggestions, 
He thought, however, that the interest that had been 
created justified the rather sensational announcement. 
It seemed to him that something was to be said in 
favour of constructing a road and railway viaduct 
first. Experience in the nature of the ground for 
the foundation of a barrage would thus be gained, 
and, perhaps, the viaduct, itself might be useful for 
conveying material and workmen to the barrage 
when it was being constructed if the two structures 
were arranged sufficiently near to one another. The 
amount of. water run off through the shoots to 
generate a maximum of 1,000,000 horse-power 
would be very large, and would cause a swift current 
in the comparatively narrow channel between the 
barrages. That would render navigation very diffi- 
cult, and very, deep geal yo would be needed, 
Possibly a short ship round one end of the 
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barrage would be necessary to avoid” this” current. 
The construction of the sluices would require much 
thought, as it seemed to him that the situation of 
the dam exposed them to severe stresses from waves 
in a storm, He thought the scheme was, on the 
whole, very desirable, and, if successful, would be 
@ stimulus to industry and production which was 
most desirable. Probably, however, it would be 
beneficial if a smaller scheme at another estuary 
were tried first with a view to gaining experience. 
As to the development of inland waterways in 
connection with the pro new Severn port, 
the success of the latter would no doubt lead to the 
former. 

Mr. C. M. Shaw, M.1L.E.E., said he proposed to speak 
aS an engineer who had had control of a small hydro- 
electric scheme for about sixteen or seventeen years. 
At Worcester, some twenty-five years’ ago, on the 
advice of Sir William Preece, the Corporation decided 
to harness the water of the Teme, a river the flow 
of which varied from about 10,000 cubic feet per 
minute in a dry summer season to about 100,000 
cubic feet per minute during the winter months, 
excluding flood» periods. Very great things were 
expected of the seheme in its early days, and it was 
exploited and spoken of in the Press as being capable 
of serving the whole of the needs of Worcester and 
the surrounding district just as this large Severn 
barrage scheme had been exploited by the Ministry 
of Transport. Instead of getting at Worcester 
the results they expected, they only realised about 
one-tenth of what should have been obtained. One 
of the greatest difficulties they e i in 
obtaining the best and most efficient results had 
been the existence of vested interests, which had 
prevented the proper development of the water 
power. For the past fourteen years he had been 
striving against those vested interests. Another 
difficulty they were faced with was the extraordinarily 
high cost of the civil engineering section of the work. 
Their experience had been that the civil engineering 
cost might be put at 150 per cent. of the electrical 
section of the undertaking. A detail in itself, but 
& very important one in dealing with a water-power 
scheme, was to prevent any brash, &c., getting on 
the up-stream and down-stream currents. Another 
important factor had only come to his notice the 
previous night, when he found that the pumping 
station was to be situated some miles up the river 
Wye. Assuming that the barrage was at or near the 
confluence of the Wye and the Severn, and the Wye 
was left in its present state, a vast quantity of water 
would have to be pumped; and he was inclined to 
think the result would be a reversal of the flow of 
the Wye at certain states of the tide, because anyone 
who knew the conditions of the flow down the river 
in summer recognised that there was an insufficiency 
of water during that season coming down to provide 
any surplus of power for this purpose during the 
flood tide, consequently there must be an up-stream 
flow. This possibility must also be related to the 
salmon-spawning season, when the fish were heading 
up stream. 

Mr. H. C. Young, A.M.I.E.E., deprecated the whole 
scheme on the ground that the estimated saving of 
24 million tons of coal per annum did not justify 
the heavy capital expenditure involved in the Severn 
barrage. He pointed out that the estimated saving 
of coal was but a small fraction of the total quantity 
of 264 million tons annually raised im this country. 
If the Government would offer a prize of £1,000,000 
to. anyone who could show how the overall efficiency 
of our coal consumption could be increased by 2 per 
cent., it would be a much less costly expenditure 
than that proposed, and would give a greater saving 
of coal. He also thought that the overall efficiency 
of the country’s coal consumption could be increased 
by suitable legislative enactments. 

Professor W. Cramp, M.I.E.E., said he would like 
to deal with the subject from the point of view of 
the consumer. In a well-known cookery book there 
was a famous recipe tor cooking a hare. In connection 
with the proposed scheme, he regarded the consumer 
as being in the position of the hare. There was only 
one way of catching the hare in the present instance, 
and that was by attracting him by an offer which 
should have something in it of value beyond that 
which he had hitherto been paying. He did not 
stiggest that there was not another point of view, 
namely, the national one. It was quite certain that 
it might be worth while expending a large sum of 
money for the purpose of conserying the coal 
resources of the country ; but the economic 
was the only one the consumer would consider. 

In Scotland there was a scheme very much smaller, 
but of the same type, as the proposed Severn scheme, 
at Walker Burn, on the Tweed. There was a water- 
fall of 12ft. there, and a certain firm had been using 
the water for about sixty years past. Recently the 
scheme had been extended so as to provide for pump- 
ing the water in the night hours a height of 1000ft. 
to storagé, in order to double the horse-power capacity 
of the installation: That had cost £100,000, and on 
that basis he arrived at an outlay of £50,000,000 
instead of £40,000,000 as an estimate of the cost of 
the Severn barrage scheme. For interest and 
depreciation alone on such a large outlay the burden 
would be very heavy. Taking into consideration 
the number of units which would be produced, the 
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price per unit at which the energy could be sold 
to cover the expenditure and running costs, the bait 
they were, holding out to catch the hare was not 
very much better than 1}d. per unit, under the best 
conditions. Further, they had not sufficient definite 
information as to the amount of storage which it 
was proposed to provide. Was it necessary for the 
scheme to provide for such large storage as would 
enable the ‘maximum power to be given day and 
night all the year round? That was a question 
worth looking into. They knew electrical under- 
takings were obliged te provide the whole of the 
power required by their customers at any hour of 
the day or night. He did not think that would be 
necessary in the case of the Severn scheme; and 
even if it were necessary he very much doubted 
whether the system of putting the power in a high- 
level reservoir was quite the right way of doing it. 
He suggested another possibility. It seemed to him 
that, although it would be impossible to put down 
a storage battery to store anything like the 
proposed to be generated, it would be, and should be, 
possible to make arrangements in the large centres 
of industry, and, possibly, with large individual 
customers, to put down storage batteries to give 
them such energy as they might require during the 
periods when they were not having the full direct 
load, and it might be that it would pay the Govern- 
ment to make allowances, or even to pay for such 
storage batteries, rather than build - enormous 
reservoirs. If they looked at the scheme from a 
national point of view, he also thought they would 
see that in an economic sense it was unsound. Some 
compulsion would be necessary to get districts to 
take the power, and to his mind that compulsion 
was unthinkable. Could they produce power so 
cheaply at the Severn barrage that when they added 
the expense of transmission the cost to the consumer 
would be leas than that which would be charged by the 
average central station ? The answer, in his view, 
was distinctly in the negative. In fact, he did not 
think this Severn barrage would hold water. To put 
the matter in a nutshell, from the customer's point 
of view the only word they could use in connection 
with this Severn barrage scheme was that which was 
so often used in France during the war—‘‘ Napoo.” 

Mr. W. Wilson, A.M.1,E.E., speaking from exper- 
ience of successful hydro-electrical schemes in distant 
parts, said they had suffered too much in this country 
from the multiplication of small-power schemes. 
The tendency seemed to be to keep the power stations 
lagging behind the times. He had not known a 
single hydraulic scheme to be a failure. However 
hopeless a scheme might seem, the first and greatest 
step was to get down to the practical operation of 
making a start. This Severn proposal provided an 
opportunity for taking that course. It was none too 
early ; indeed, it was late in the day, and he con- 
sidered that the scheme should be given their most 
favourable consideration from a national point of 
view, as the need for such an alternative to the 
consumption of coal was e very vital necessity. 

Mr. F..J, Moffett, M.1I.E.E,, said that as a result 
of the diseussion he had got the impression that the 
proposal was altogether in the nature of an experi- 
ment, and urged that, if they were going to make 
an experiment, they should make it on a small scale. 
There were several tidal basins round the coast which 
could be used for experi ts on a small scale. 
He instanced a piece of land, about 800 acres, which 
had been reclaimed by a sea wall. Recently the sea 
had made a breach in the wall, as though to show 
a way to the Government for an experiment. That 
breach could be used for the construction of an 
experimental power house, the holes varying from 
12ft. to 16ft. There was 700 brake horse-power 
available for four working periods of two and a-half 
hours each per day, making in all ten hours per day. 
The units developed per annum would be 150,000,000. 
The capital cost was £350,000. Taking interest and 
depreciation at 10 per cent., representing £35,000, 
and estimating that 120,000,000 units would be 
utilised, that would amount to a charge of about 
0. 7d. per unit, to which must be added transmission 
and distribution losses. But even with those added 
the energy could still be supplied at something like 
ld. per unit, aSSGat Ss Ne Sens ae 
be quite a moderate price 

Dr. Gisbert Kapp said that the iihainten had been 
put forward that the idea of a hydro-electric station 
should not be dismissed merely on the ground of 
expense ; but it was important, in considering the 
idea of such a station, to be clear in their minds of 
certain difficulties. He was at first much impressed 
with the idea put forward in favour of the Thury 
system, but, on closer consideration, he believed 
the system to be impossible. 

Mr. Addenbrooke, in replying on the discussion, 
said he would like to say that as designers they A oe 
the whole matter before the Water Resources Com 
mitter for investigation. They had not.said that 
theseheme was practicable or not ; they had simply 
said that as far as their figures went the matter 
was, worth inquiring into further. The report of 
the Water Power Resources Committee showed 
that, practically, it had taken that view. The 
figures and data ‘they put before it would "lead 
to the view that the project was more practicable 
and less difficult than the Committee had acknow- 


a Parliamentary Committee to take ; it must always 
exercise a certain caution. Of course it was most 
unfortunate from many points of view that the 
Ministry of should have dragged that 
sort of red herring across the trail in almost every 
direction. 

Owing to the number of speakers, time would not 
allow of the reading of any written communications, 
including one received from Mr. Dunbar Kilburn. 
the President of the Junior Institution of Engineers. 





Standardisation in the Testing of 
Welds. 


In the absence of the author, Mr. F, M. Farmer’s 
paper on ‘“‘ The Desirability of Standardisation in 
the Testing of Welds” was read by Mr. W. H. 
Patchell at a meeting of the local branch of the 
Institution of Mechanical Engineers which was held 
at the Engineers’ Club at Manchester on Thursday, 
February 24th. It will be remembered that the same 
paper was read and discussed in London on 
February 8th 


Mr. D. Adamson, who presided, said that it seemed 
to him that the paper emphasised the necessity of 
giving consideration to the subject from the metal- 
lurgical point of view. To many of them it did not 
come easy to appreciate microscopical photographs, 
and they could not have papers of this type put before 
them too often, because eyery time they learned 
a little more, until at last they were able to obtain 
safe and practical results. But he wished to 
emphasise the necessity of looking at the subject 
from what a few years ago would have been thought 
a highly scientific point of view as compared with 
ordinary workshop practice. Some care must be 
taken in the design and situation of the welds in 
the objects to which they were to be applied. A 
workshop test which had not been alluded to in the 
paper, but which was applied in his own trade, was 
known as the hot-board test. A small piece of plate 
was fixed and welded across the centfe, and then 
pressed or forced out to various shapes. They were 
able to test according to their lights the various 
methods of welding—electric welding, gas welding, 
welding on coke fires—and ascertain their suitability 
for forging under those conditions. In many 
instances the plates had to be joined together, but 
they could not get plates sufficiently large for the 
purpose in view ; therefore they were always on the 
lookout for some means of uniting two large pieces 
of plate so that they might be flanged into the shape 
required. Very often electric welding was resorted 
to in order to remedy the results of corrosion. 
Difficulty was caused by the varying electrolytic 
Qualities of the two meteals—the added material 
differing from the original material—and corrosion 
was accentuated. 

Mr. C. E. Stromeyer asked which E corroded 
more rapidly—the weld itself or the plate adjoining 
the weld ? and the Chairman replied that he believed 
that it was the plate rather than the weld. 

Mr. 8. Boswell remarked that the paper opened up 
® question or two which had not yet been grappled 
with, particularly with regard to boiler repairs. In 
any structure which had got to carry pressure the 
slightest trace of local heating should not be allowed ; 
but, when it came to electric welding, they got local 
heating intensified. He thought, he said, that cor- 
rosion occurred generally just over the edge of the 
weld where it had been welded. For other than 
pressure purposes electric welding was no doubt 
quite the thing ; but, in his opinion, the process was 
not in a satisfactory state to lay before the public 
for making anything which was to go under pressure. 
Electric welding was a science which was capable of 
further development, and the sooner it was developed 
the better it would be for manufacturers; but he 
was afraid they would have to wait a long time before 
it was satisfactory tor boiler purposes, particularly 
for those parts of the boiler which suffered from 
chemical action or which were in tension. 

Mr. Stromeyer observed that the welds being very 
hard occasionally might be explained by what hap- 
pened in connection with one of the specimens in the 
museum of the Manchester Steam Users’ Association. 
One of the welders suggested that some leakage of 
@ tube end could be repaired by having the cireum- 
ference welded. In order to show that he could make 
@ good job he took up a piece of steel from the yard, 
drilled ‘a few holes in the tubes, and then welded the 
circumference. They tried to saw through them, 
and found that along a line— indicated by a sketch— 
the metal was quite hard. They found out afterwards 
what had happened to the piece of steel which was 
picked up. The flat material was constantly in con- 
tact with the cold steel, and as soon as the electric 
are was taken away the cold struck into the metal 
and hardened it. He thought that was quite a simple | / 
explanation. It suggested that the cold steel would |! 
yn likely appear in hard spots atter Bacteria 

The Manchester Steam Users’ Association had asked 
its inspectors to take special notice of anything they 
did find about work on boilers which had been welded, 
and, , in & year or two they might get some 
results, but as yet they did not know whether electric 
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welds were as good as they professed to be, or were 
not. They were not sure. there had been 
cases of plates cracking which had heen welded, and 
if that was due to the weld it was, of course, 4 serious 
matter, but if it was due to the material used, or the 
material in the boiler, the matter was not 80 serious, 
because they might then get over the difficulty by 
using good welding material or to weld 

plates which were unsuitable. Mention had been 
relia of local heating. It was a common charge that 
inspectors objected to local heating, and yet they 
allowed welding, which was somewhat absurd. He 
er ne he was the culprit in the matter, and that 

was due to his paper—read, he thought, in 1885— 

on "the effects of new heat, which really meant local 
heating. The practice of not allowing any local 
heating in a boiler had since been adopted generally, 
although, he believed, there were boiler makers 
who still employed it, but he had never felt quite 
sure that it ought to be absolutely stopped. He had 
certainly seen local heating carried out in boilers 
which did not result in failure, and now that people 
were going in for electric welding he did not think 
it should be absolutely stopped, although he must 
say that he thought it better to have a uniform 
metal under uniform conditions. 

Mr. E. F. Lang said that one had to consider not 
only the question of the standardisation of the tests, 
but also the standardisation of each kind of weld. 
In & resistance weld the metal was slowly brought 
to the welding temperature, then pressure was applied, 
and when the two bodies intermingled they got a 
perfect union. In the first micro-photograph shown 
on the screen the members would have noticed a 
difference in the structure of the metals, but the one 
was intermingling with the other in such a close 
and perfect way that it could hardly be observed 
where one began and the other left off. 

Mr. Patchell said that the description referred to 
aided metal, and, as he understood it, there was no 
added metal in a resistance weld. In connection with 
the slides shown added metal was referred to, and he 
took it they were all examples of one or other of the 
systems of electric arc wéenximg. He did not think 
there was a pure resistance weld there. Mr. Lang 
went on to say that, in a paper he read some little 
time ago—March, 1918—upon the subject of steel 
castings, he introduced, when dealing with the 
question of the electric welding of steel castings, a 
reference to some e¢ i (ts described in detail 
ina r by Messrs. Stanton and Paunell before the 
Institution of Civil Engineers in 1912, which showed 
that the mean tensile strength of hand-welded iron 
bars was 89.3 per cent. of the strength of the original 
bar, and that the percentage in the case of the hand- 
welded steel was 81.6, with -welded iron 
89.2, and with electrically-welded steel 93.4. Joints 
made by the oxy-acetylene process were submitted 
by two makers, but the results obtained were not 
comparable with those obtained by hand or elec- 
trically: They would see that when they had resist- 
ance welding they were going into quite another 
category from what one might call the deposit of 
molten steel without any work upon it. Personally, 
he thought the instinct to have a suspicion of any 
kind of electric welding—except, perhaps, resistance 
welding—was really a very sound one. Recently 
he had been watching some experiments im the use 
of covered metal electrodes. The claim was made 
for the latter that they gave a far more perfect weld 
Benardos method. They tried covered 
electrodes with the help of the best expert from the 
people who wanted them to introduce that method 
of welding into the works, and they gave him exactly 
the same work to do that their own welder, whe was 
working on the old Benardos system, was 
The result was that the new method altogether failed 
in comparison with the old. 

Mr. H. Carrington said it rather surprised him that 
the Sankey bending test had not been referred to. 
This test covered the tensile strength and the yield 
point to be obtained, and also the number of bends 
to fracture, as well as the work done ‘to fracture. 
As a matter of fact, the test seemed to combine 
broadly the three requirements mentioned in the 
paper, namely the tensile test, the bending test, 
and—to some extent—-the fatigue test. Did Mr. 
Patchell know whether it had ever been used for 
testing welds ? 

Mr. E. M. Ginders said that a representative from 
the Home Office had told him that the advisability 
of prohibiting welded vessels for use as pressure 

material had been considered. He explained to 
that gentleman that would be very arbitrary. Many 
people could make good jobs of them, whereas other 
people failed. A point in connection with the testing 
of structures had been omitted from the . It 
was that the question of grooving should be taken 
into account, and that there should be no articulation 
of the welded joint. The welded structure should be 
tested at a heavier pressure than the material. 
Another point was that the weld was often deficient 
n elongation. For that reason, particularly, they 
Cut have no articulation on the part of the weld. 

After some remarks from Mr. W. N. Jackson 
concerning the training of operatives for oky- 
acetylene welding, Mr. A. H. Goodyer said that, 
to his mind, it was rather doubtful if it was necessary 
as yet to standardise tests. First of all one could 








ledged in the report, but that was a proper view for 
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not apply any satisfactory test to a vessel which was 
made commercially to, do certain work without 
destroying it. ‘There were no means by which know- 
ledge could be obtained of a weld without cutting it 
out; so it was hardly desirable as yet to proceed 
beyond the ordinary mechanical tests, which .were 
quite satisfactory when applied to ordinary steel 
plates, except, of course, in the case of research work. 
As. was remarked in the paper, the bending test was 
one of the most satisfactory that could be made 
in connection with oxy-acetylene or electric welding, 
The majority of the electric welds he had come across 
had been red short. In some measure that was due 
to greater or less oxidation of the weld metal ; 
possibly it might be due in some degree to the presence 
of nitride. In the majority of cases one found nodules 
of nitride. But it was a point which was rather vague ; 
some people denied that there was. nitride, but he 
thought it was possible to have it in a weld. In the 
absence of nitride the metal being welded could not 
be oxidised, and the micrograph would show there 
was no oxide present at all. A test ought to be 
included in order to determine whether the metal 
was red short or not. That was, he thought, a very 
important point. 

The next point brought out in connection with tests 
was. this. The author said, ‘In the case of a weld 
made with metal deposited in a ‘V’ the specimen 
was always tested with the load applied to the side 
of the speeimen whieh shows the least filled in metal.”’ 
He, Mr. Goodyer, did not think that was quite fair. 
The weld might well be perfect on one side and 
imperfect on the other side because the welder was 
working at the bottom of the groove. Generally 
the bottom of the weld was the least, filled—it was the 
most defective part of the whele. Often the result 
was to show that there had been an incipient fracture 
of some sort there. When a bending test had to be 
made the best. thing of all would probably be to make 
@ test of beth the fracture and the bend on both sides. 
That was a practice which he had adopted himself 
in. cennection with weld tests. A lot of people 
seemed doubtful about welds.. He would like to 
point out that quite recently he had done about 
forty tensile tests of welds on bars almost exactly 
of ‘the standard. described in the paper, the welds 
having been made by a welder without any particular 
precautions—just ordinary co ial weldi In 
no case did the result come out. lower than 25 tons 
per square inch, The average was 28.tons, the highest 
31 tons... He should think, about 25, per .cent, of 
the bars broke outside the weld: He agreed with 
the author that, the elongation in. the weld). was 
of very, little use, beeause they got. there. a. com- 
plication of two. elongations. An elongation. test 
should really be carried out on a bar made. entirely 
of weld metal, |The method of cutting strips out of 
one plate for testing was undoubtedly good, and was 
one that he had emaployed himself. Before standard- 
isation of welds became an accomplished. fact. the 
right thing to do was to help the welder.,,, The lines 
to go on were to eliminate the difficulties under which 
the welder worked, give him the, best. possible 
apparatus, and give him appliances and) materials 
which would make it possible for him to make a good 
weld even it he was a little bit careless. With regard 
to testing the actual weld, the only. test that he 
thought might be developed which would be of any 
use was a test for a sort of combined hardness and 
soundness of the weld in whieh, to get a sort of 
autographic record of the real factors, they drilled 
through the weld metal and through the base metal 
near the weld—through all the heated metal.. They 
got a record of the hardness through the weld; they 
got a note of any cavities or any voids in the weld; 
and they got a comparison right through to the cold 
plate. 

Mr Rich said that the firm of which he had been 
the manager for a great number of years took up 
acetylene welding in the first instance for repairs to 
boilers. As tar as_acetylene, welding was concerned, 
the weld itself was quite in order, but the local heating 
gave them trouble. When contraction took place 
a crack developed alongside the weld, and very often 
in the weld. Therefore they dispensed with the 
acetylene welding and took up electric . welding 
ten years ago. Mr. Rich also gave some account 
of the methods of testing he had employed. 

Mr. Patchell said that evidently Mr. Rich and 
Mr. Jackson had both done a good deal of testing, 
and that if they would. state what their tests had 
been they would help the author of the paper in 
settling, a proposal for standard tests. He was 
afraid the diseussion had rather drifted into the 
question of electric welding against acetylene or gas 
welding. As a body they were out to test every weld. 
He might say on that point that there was this 
difference between the two, as Mr. Rich had just 
put it to them—that it local heating, or rather expan- 
sion, of the part did not matter, one could have gas 
welding ; but if they wanted to get as little expansion 
of the broken part as possible they should.go in for 
electric welding. He was not. a, metallurgist, and, it 
was difficult to say where they were, to stop between 
the changes which went on in steel chemically and 
the changes which were looked upon as mechanical. 
Could they get an electric weld without local heating ? 
He did not think that was possible. "They must heat 
the thing that was going to be welded, otherwise 


the weld would not stick—it, would fall out, as some- 
body had said, like a hard, marble, 
had referred to the Sankey bending test. ..Of course 

they eould not expeet it American friend, the | 
author, to be as familiar with the test as they them- 

selves were. It was one of the simplest possible 

tests, and one of the cheapest possible tests, and he 

had. no doubt that when it, got better known. there 

would be more confidence in it. Mr. Ginders had said 

that, someone had told, him, the Heme Office had 

considered the advisability of prohibiting welding 

for certain vessels. He did not know to what extent 

it was possible. The Steel Barrel Company at Ux- 

bridge did an enormous amount of electric welding. 

It made quite ® speciality of it, and. the, manager of 

those works read a very interesting paper upon it 

not long ago before thé Institution. Unfortunately 

he had had a breakdown in health, otherwise he would 

have bégun the discussion in London: He had got 

a varied assortment of tests. It occurred to him—Mr. 

Patchell—that they ought to get some of the testing 

people to deal with the tension-bending and mech- 

anical testing of thé welds. ‘The Chairman’ had told 

them that evening that he could get some specimens 

if someone could be got to test them. ~Then the 

Steel Barrel Company, which was working largely 

on thin work, might provide a certain amount of 

thin specimens. If everybody did a little bit in that 

way they could get a lot of’ useful work done at a 

minimum joint expense. 








The Humphrey Pump. 


———- 


Just before the war the Humphrey pump seemed to 
have before it an extraordinarily wide field for employ- 


ment. Its grea; novelty and its adaptability, whieh 
had been ably demonstrated both scientifically and com- 
mercially, had already obtained for it world-wide publicity. 


The early tests by Professor Unwin on quite a small 
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Humphrey Pump Cycle. 
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) protected wells—and the discharge through 4ft. diameter 
ipes from two of the large pumps. Each pump is deliver- 
img approximately 34,000 gallons pér minute. This 
installation was described fully in our issues of March 14th, 
2ist and 28th, 1913, but it will be of interest to recapitulate 
the fundamental factors. which account for the high 
efficiency of the Humphrey pump. They are >— 

(1) The very large expatision stroke as compared with 
charge-volume expansion of the ordinary internal com. 
bustion engine. This comparison is shown in Figs, | and 2 
below. 

(2) The combustible charge is considerably stratified ; 
that is, rich and rapid burning at the upper part of the 
combustion chamber. Hence, there are less heat losses. 

(3)' The pressure set up by the burning charge and sub. 
sequent expansion acts directly on the water pumped 
without the loss of power due to intermediaries, 1.¢., the 
piston, connecting-rod, bearings, gear, &e., in other 
systems. 

Itis unnecessary to do more than recall these advantages, 
for all who are familiar with the action of the Humphrey 
pump know how they are attained. 

But another interesting point which experience could 
alane decide definitely was the cost of labour and main- 
tenance. Unfortunately, we have been unable to obtain 
actual figures on this point, but we are satisfied from 
inquiries made at Chingford that the cost of up is 
very low, and the absence of labour is, of course, obvious 
to anyone visiting that pump house. During our visit 
two of the. pumps were workmg—there was not enough 
water in the Lea to supply more—and at our request one 
of them was stopped and restarted. This operation was 
performed with ease and certainty. 

It will be noted that, in the best test of No. 56 pump in 
the table of teste given wbove, the high over-all thermal 
efficiency of 27.4 per cent. was obtained, the maximum 
compression pressure poss ble was only 40 lb, per square 
inch, and actually ignition was.timed for a pressure of 
about 20 lb. per square inch, owing to the very large 
volume of mixture to be ignited, 

When working on the two-stroke cycle—and it is on 
thesellines that Wn Beardmore and Co., Ld., are developing 
the pump—a much higher compréssion pressure is possible, 
and there appears to be no reason why the overall thermal 
efficiency should not rise to as much as 40 per cent. Allow- 
ing for & producer efficiency of 80 per cent., that would 






Fig.2. 


Gas or Oi! 
Engine Cycle. 
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A A 
Work of Humphrey Pump Cycle. Area = ABCDEA. (F/g1). 
Work of Otto Cyclelordinary gas.or oi/ engine.) Area = ABCDA, (Fig.2.). 
Extra work from Humphrey Pump Cycle. Area = ADEA... (Fig. 4). 
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pump had‘revealed its high intrinsic economy. Moreover, 
so thoroughly had the initial experiments and theoretical 
calculations been carried out, that, when the large Hum- 
phrey pumps for the Metropolitan Water Board at Ching- 
ford were installed, they not only worked very satisfactorily 














but in all sveporte improved on, the teed figures. | 
A summary of the results obtained at the official teste is | 
given below :— 
Average results. Best results. 
fl ipet) 2 ES sine) of 
No. of pump. Gals. | Thermal) coal, | Gals. | Thermal) coal, 
per effici- | per per effici- 
min ency. |P.H.P, min. ency iP. -P 
hour. t hour. 
owes had | ; 
1 33,407) 22.30 | .946 | 32,407) 23.0 922 + 
2 32,773) 22.19 | «957 , 33,511 23.0 | +922 } 
3 133,047 22.33 -949 | 31,514) 22.5 . 941 
‘ ..| 32,663) 24.07 | 881°! 82,605) 25.2 | 840 
5 .-$28,196) 25.63 | .796 )48,726), 27.4 {| .778 
Average of four! — To) a 
large pumps | 32,975) 22.7 | .933 ''a8,534)° 99/4) ‘908 | 
Average of all } | | 
five pumps..| — | 23.4. }..905, — 24.h) | ~880,.) 
The pump appeared to have an assured future, and plans | 


were out for an enormous plant at Mex for the Egyptian | 
Government, when the war intervened and stopped all 
progress. But, as stated in our annual review, the inven- | 
tion has now been taken over by Wm. Beardmore and Co., 
Limited, and its development will be contintied. 

Through the courtesy of Mr. Henry Stilgoe, M. Trst. 
C.E., chief engineer of the Metropolitan Water Board, we | 
have lately paid a visit to the pumping station at Ching- | 
ford, which has now been in use since 1913, and have again | 
seen some of the Humphrey pumps at work. The pumps, | 
we were told, were working even better than in. 1913, | 
owing in a large measure to the efforts and, practical skill | 
of Mr. J. M. Wood, the engineer for the Water Board’s | 
northern district, and his assistants, Mr. Morris and Mr, | 
Whinnersh, who have given ‘¢lose study ‘to the ptimps | 
under their care. i 

The photographs reprod 
recently, and show respectively the interior of the purhp 





house—the tops of the pumps showing in_ the jrailing- 





"| will take 


A 
' the 9th, the party will proceed by 
or 


uced on page 238 were takon | 


mean that the consumption of fuel would be reducetl to 
about .55 lb. of coal per W.H.P. hour. Given a coal eon- 


}sumption of that mature, it appears a very attractive 


proposal to use the water pumped to generate power, 
more especially as we gather the pumps will operate 
against a lift as high as 100ft. to 150ft. Messrs. Beardmore 
are also adapting the pump to’ ‘work on oil fuel, and we 
look forward to some further interesting results. 








Tux Instrrution or Extermicat’ Enotnerns..-The next 
summer meeting of the Institution of Bleetrical Engineers 
lace in. Scotland from,June 7th to June 10th. The 
first two days will he spent in Glasgow, when visite will be paid 
to the new power station at Dalmamock and to works and other 
places of: interest. There will alsa’ be papers on that power 
station and om the hydro-electric power r ces of Scotland 

ments have been made for a Clyde trip on the 8th. On 
I train to Fort William 
on ‘the following day a 





Banavie—Inverness Canal—an 


| steamer will take the Visitors down Joch Lisinhe to Kinloch- 


leven,; where the hydro-electric installation,of the British 
Aluminium Company will be visited, In the afternoon, the 

wi tinne its journey southwards and land the 
party at Oban, where the visit will end on Friday evening, 
June 10th. 


University or Loxpon.—A course of six publie lectares on 
** Recent Engineering Works in Italy,’ will be given at the 
Institution of Civil Engineers, Great George-street, 8.W., by 
kind permission of the Cowincil, by Professor Luigi Luiggi. 
Di8e., at.5.30 p.m, on March 7th, 9th, 11th, 15th, 16th and 
18th, 1921. The syllabus is as fellows :—First Lecture, March 
7th: Sanitary Engineering and Water Supply—The Apulian 





' Aqueduct. Second Lecture, March 9th: Agri ural Hydraulic 
Engineeri Irrigation Canals; Reservoirs and Reclamation 
Works. ird Leeture, March 1th: Industrial Hydraulic 


Engineering—Hydro-electrical Power Development in the A 
a Apennines. Fourth ‘Lecture,’ Mateh 15th: Ind 1 
Hydraulic Engineering (continued)—-Hydro-electrieal. Engineer - 
ings Applications of Electricity to Steel and Copper } 
orks ; Chemical Engineering. Works ; Utilisation of Voleanic 
Heat for Steam Raising.’ Fifth Lecture, Mareh 16th: Trans- 
ape Engineering—Ttalian Canals, Breakwaters and Docks. 
ixth Lecture, Mareh 18th: Trang i ering (con- 
tinued)—Italian Roads, Reilways, Tel ystems, and Air 
Transport. The lectures will be fully illustrated with lantern 
slides, and are addressed to advanced students of the University 
— others interested in the subject. Admission free, without 
ticket. 
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Future of Ministry of Transport. 


THe definite statements, which have not been 
contradicted, as to the impending retirement of 
Sir Eric Geddes not-only-from the Ministry of Trans- 
port, but from politieal life, have led to speculation 
as to the future of this much eriticised | Ministrv. 
There is an impression in circles which are usually 
well informed that the Ministry will; when the 
railways are handed back to private ownership at 
the end of August, be merged in one of the existing 
Government departmente. It is assumed that the 
Board of Trade, which has always possessed certain 
powers in connection with railways, would be the 
Department to absorb the Ministry of Transport. 
Confirmation of these views as to the future of the 
Ministry is given bv the resignation of prominent 
officials, to which reference was made in last week's 
Journal. Tn face of the rumours which. hawe heen 
in circulation as to the new sphere for his abilities 
which may be sought by Sir Erie Geddési»he has 
issued an official statement to the effect that there is 
no shadow of foundation for the suggestion that he 
intends to renew his connection with British railways. 
He very proverly indicates that such a course of 
action would, in the circumstances, be highly 
improper. 


Vickers Resignations, 


Some concern has been manifested at the news that 
following the resignation of Mr. F. Dudlev Dogker 
from the chairmanship of the Metropolitan Carriage, 
Wagon and Finance Company and his seat on the 
board of Viékers, Limited, bis successor. Sir Ermest 
Hiley, has now resigned. No explanation of the 
causes underlying this latest resignation has been 
given up to the time of writing, and a hone hes been 
expressed in many quarters that the board of Vickers; 
Limited, will issue » statement on the Subject. The 
incident to which reference is made has been associated 
with a further decline in the quotetion for Vickers 
ordinary shares. It is reported that Sir Douglas 
Vickers will be the new chairman of the Metropolitan 
Carriage, Wagon and Finance-Company. A rumour 
that Armitrongs were about to amalgamate with 
Vickers is denied. 


Conditions in Mining Industry. 


THE statement made by. Mr. Evan Williams, Presi- 
dent of the Mining Association of . Great. Britain, 
at the Conference held in London on Wednesday, 
gave the salient features of the owners’ case, in 
connection with the wages and other, problems now 
under discussion, The main points are: (1) An 
offer of standard wages and a division of profits 
between owners and miners; (2) refusal to pool 
the colliery undertakings of the country—each 
undertaking must be regarded as a separate concern : 
(3) profits to be ascertained by joint audits; 
(4) owners to have a minimum profit, and miners’ 
wages to be based on the capacity to pay them ; 
(5) standards of 1914 to be the basis of calculations 
as to wages and profits. 


Railway Deficit. 

THE financial situation disclosed in the 
issued by the Ministry of T 
For the month of December @xper 
receipts by nearly £3,000,¢ id the to 
which the Govermiment will have to m 
order to bring the r revenue 

3 is ov Atha, 


guarantee level of the year 7 io 10,00 
year a the Pepe Be s ut 





This raises the Gove 
months for the finane 
to £32,525,868. 

on 


Wages of Cleveland Miners. 


At a conference between the Clevelgnd ironstone 
mineowners and the men’s representatives, which was 
held at Middlesbrough on Monday last, an agreement 
was reached that the 2s. per day awarded to the men 
after the coal strike in November last should be with- 
drawn, and that the war wage of 3s, per day should 
not in future be paid for days on which the mines are 
idle, Notice is to be given. to terminate at the end 
of the present month the war wage of,3s. per shift, 
the Sankey payment of 2s. per shift, and the 20 per 
cent. advance given in March last. 


Road Transport Developments. 


Many of the large business firms are inaugurating 
extended road transport services in preference to 
making extended use of the railways. An account of 
one service of this character was given by Mr. W. H. 
Gaunt in a paper read at the Olympia Exhibition 
within the past few days, and it’is known that another 
large London firm has organised an improved system 








ties, embracing an area of 21,000 square miles. The 
district covered in this ease extends from the east 
coast to the Bristol Channel and from the south coast 
to Derbyshire and Staffordshire, and the inauguration 
of services to more distant points is under considera- 
tion’ “Experience has indicated’ that for regular 
distance working petrol vehicles of ‘about 2 tons 
cavacity are no cheaper to operate than steam vehicles 
of 4 tons and 6 tons. Some users are giving considera- 
tion, therefore, to the employment of steam vehicles 
of high capacity with a big reserve of power rather 
than 3-ton or 4-ton petrol vehicles with no reserve 
for emergencies. 


Lincolnshire Iron Mining. 


THE news that the Frodingham bed of ironstone 
has been reached in boring operations near Brigg at 
a depth of 475ft. is now confirmed. It is stated that 
the thickness of the seam is 29ft. 6in., and if more 
extensive exploratory work proves the correctness 
of this estimate it is clear that a discovery of real 
commercial value has been made. It is understood 
that a larger bore will now be sunk, and further 
information on a subject of the greatest interest to 
the iron and steel industry will be awaited with keen 
anticipation. 


Research in Wool Trade. 


REFERENCE was made at this week’s meeting of the 
British Research Association for the Woollen and 
Worsted Industries to the important research work 
now in progress. The work in hand inéludes an in- 
vestigation of difficulties which arise in the ordinary 
eourse of manufacture, research into processes with a 
View to their improvement, and investications. 
physical, chemical, and biological, of the nature of the 
materials emploved; It was stated by Mr. Henry 8. 
Clough, who presided at the meeting, that as the result 
of experiments now in progress, it should be possible. 
before long, to report some valuable improvements in 
one of the main branches of the industry. 


Italian Railway Electrification. 


Tae decision of the Italian Ministry of Public 
Works to complete the electrification of a number of 
important railways opens up a prospect of some im- 
portant contracts for British firms of hydro-electric 
plant. The railways which are to be converted include 
the main line from Genoa tia Turin and Pisa to Flor- 
ence; Turin-Milan-Trieste; Tutin-Modane; | and 
Rome to Naples, Reports from Italy indicate that 
there will be intense competition to, be faced from 
German firms who are making strenuous efforts to 
régain their pre-war standing in Italy. 


Battleships and Aerial Attack. 


Mvc# interest attaches.to the decision of the Joint 
Army and Navy Board United States to use 


stimulating treffic has been of a somewhat phenomena 
character, and it was hoped that the conversion trom 
steam to electric working of the Cobham and Leather- 
head lines woyld have been in hand by this time. 
It was found, however, that whereas the pre-war 
cetimate for this seetion ‘of the work was £250,000, 
prices of eleetrical equipment have advanced to such 
an extent that it is doubtful if the contracts could be 
placed to-day for £1,000,000. Tt has been decided, 
therefore, that the scheme must be deferred. 


Demand for University Training. 


THE report of the University Grants Committee 
contains some facets which are of general interest in 
connection with the increased demand for the educa- 
tional facilities provided by universities. The Com- 
mittee was, it will be recalled, appointed to inquire 
into the financial needs of university education in the 
United Kingdom and to make recommendations on 
the subject.of grants. It is pointed out that whereas 
in the academic session 1913-14 the number of full 
time students at State-aided Universities and colleges 
was 23,872, the total for the session 1919-20 is 
37,748. The Committee has been impressed by the 
greatly increased demand for University trained men 
in industry and commerce. The Universities are, it 
is said, quite unable to fill this demand, and even 
allowing for the abnormal circumstances which have 
swelled the numbers of students to-day, the opinion 
is expressed that University authorities must make 
permanent provision for larger numbers of students 
than in past years. 


Holyhead Harbour Improvement. 


REFERENCE was made at the general meeting of 
the London and North-Western Railway to the im- 
nrovements scheme which has been authorised at 
Holyhead Harbour. Travellers by this route will 
remember that the Admiralty pier is situated at the 
entrance to the harbour, and trains are worked 
between that point and Holyhead station, a distence 
of about a mile, over a single line of rails. It has been 
found that in times of traffic pressure it is not possible 
to ensure economical and punctual working over this 
single line, and it has, therefore, been decided to 
deepen and improve the inner harbour. When this 
work is completed—and it is estimated that it will 
occupy from one and a-half to two years—it will be 
possilile for the new steamers which have been built for 
the Trish mail services to berth alongside rail at 
Holyhead station, where there is ample accommoda- 
tion for the traffic. The London and North-Western 
Railway has in contemplation the acquisition of the 
old harbour, Admiralty pier, land and buildings on 
Salt Island, ahd a graving dock at Holyhead. 


Research Work at Bristol: 


Ir is announced that the University Colston Society 
Committee has changed its name to Colston Univer- 





ships to aerial attack no fewer than eleven @ 
ships. of these ships ane ex-German and® 
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reminded, blind our eyes to sent_di 
for the shipbuilding ind : o ne 
orders have been placed to occupy the berths being 
vacated as present contracts are completed. § i 
at Belfast on thé @@casion of the launch of the Holt 
liner Vandyck a few days ago, Mr. William Boyd, 
the menaging director of Werkman,y Glark and Co, 
Limited, said that the rise in wages, high prices of 
materials and decreased production by the men had 
made ships so costly to build that shipowners were 
beginning to fear they would receive no return on 
their investment. It was for the men seriously to 
consider the question of giving @ reasonable output 
for high wages, and also the question of a reduction 
in wages, which he feared must come about owing to 
the condition of the market for new ships, 


Effect of Restrictive Prices. 


THE effect of high prices of the materials employed 
in engineering works in restricting the placing ot con- 
tracts is illustrated by the decision of the board of the 
London and South. Western Railway to defer the 
éomplétion of the suburban electrifieation scheme for 
this reason., The success of the electric services in 
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Research Society. This alteration is the result 
Mdecision to devote the funds available entirely 
h work in the University instead of making a 
ellocation towards the expenses of upkeep, 
of the College, and, more recently, of the 

y, which has been the practice until a recent 
Sir William Bragg will be the chief guest at 
nual dinner of the Society in May next. 







Women Engincers. 
7 \ CONFERENCE was r 


y between the 
as 1 ional Federation 
Phe chief subject of discussion 


yed in the engineering 






Caltimercial Aviation Failure. 


Tue discontinuance by Messrs. Handley Page, the 
last survivors of the British aerial transport com- 
panies, of their service between London and Paris is 
regarded in many quarters as a national calamity. 
In discussing the situation, Mr, Handley Page stated 
that it .was impossible, having regard to the lower 
rates charged by the heavily subsidised French air 
transport. companies, for British undertakings to 
compete. Even if the 25 per cent. subsidy on earnings 
were added to the English fares, it would be impractic- 
able to make the services pay if rates were cut to meet 
the French competition, It must be quite obvious to 
those who are acquainted with the facts, that the 
English services have ceased because France has 
allotted to these services a subsidy ten times as large 
as our Government. was prepared to give It is a 
fortunate. circumstance that the discontinuance of the 
Handley. Page services takes place at a time when 
the Air Estimates are before Parliament and_ the 
policy of the Government ,in connection with com- 
mercial aviation could be challenged. 
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Electric Trucks and Industrial 
Locomotives. 
No. IL. 


Few things that have béen invented with a view 
to saving labour have proved more useful in practice 
than electric trucks and small industrial locomotives. 
For more or less diverse and intermittent traffic in 
works and so forth battery trucks are admirably 
suited, and within the last few years they have made 
very rapid headway. Many of the railway companiesure 
now utilising these trucks for carrying goods on station 


|must be fairly near the ground, but when a low | punched nickelled steel frame, and are subjected to a 
; platform is not essential t 


ttery is usus | Heavy die pressure which firmly secures the pockets 
% are \im, position. During the pressing process the 
not, however, ‘the only trucks with low carrying plat-| pockets are corrugated in order to increase thei: 
forms. Innumerable vehicles have been made with | mechanical rigidity. The plates are insulated from 
| platforms arranged very near the ground so that | one another and from the nickelled steel container, 
| heavy objects, such as bales of cotton, &c., can be | which is filled with an electrolyte composed of a 
tipped on to the platform without the aid of a crane. | solution of potash mixed with a small quantity ot 

The batteries that are mainly used for working | lithia. Edison cells can be charged at five times their 
electric trucks and small industrial | tives are normal rate for 5 to 10 min., at four times their norma! 
Exide Ironclad batteries“and Edison batteries, both | rate for 10 to 15 min., three times their normal rate 
of which have proved exninently suited for the work. | | for 15 to 30 min.; end at twice their normal rate fo. 
Some makers fit Exide Ironclad cells exclusively, 30 to 60 min. Generally speaking, a single charge. 
whilst others are prepared to adopt either type of | given at the end of the day, is ample for working « 








platforms. 


They are also rapidly displacing hand | battery, according to purchasers’ requirements. The | truck during the day following, but when the con 


trucks in factories of various kinds, in warehouses | essential variations in the two designs are now pretty | ditions are exceptionally arduous the ability of th: 
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PIG. 1—ELEVATION OF HEENAN AND FROUDE ELECTRIC 


| well understood. Briefly, the Exide Tronclad battery 
is a lead battery constructed on exceptionally robust 
lines. The positive plates are composed of vertical 
lead cores surrounded by slotted ebonite tubes, and 
the spaces between the lead cores and tubes are filled 
with the active material, peroxide of lead. Experience 
shows that batteries having positive plates made in 
this way and flat negative plates of exceptional thick- 
ness will withstand a great. amount of rough treat- 


and at docks, and in consequence of the large demand, 
several of the most important engineering firms have 
embarked upon electric truck manufacture. Small elec- 
tric locomotives are employed mainly for the heavier 
class of service in steel works and the like, as well 
as for haulage work in connection with contracting 
jobs, such as building and drainage. In the majority 
of cases electric trucks run on ordinary floors and 
the wheels are fitted with rubber tires; but flanged 
wheels can, of course, be provided to enable trucks 
to rum on rails. Frequently, electric trucks haul 
trailers in the same way as electric locomotives, the 
number of trailers that can be drawn naturally 
depending upon the power of the motor and the 
steepest. gradient. Besides ordinary trucks with 
fixed platforms or dump bodies, there are also! imperfectly. 


electric vehicle service. 
constructed on totally different lines, and are guaran- 
teed for a number of years, The active material of 
the Edison depolarising or positive electrode is nickel 





In order to lessen this defect it is 


ment, such as the jolts and jars inseparable from | 
Edison cells are, of course, | 


hydroxide, which, like all oxides, conducts electricity | 


TRUCK 


cells to take a heavy charge for a short period is very 
advantageous. The speed of all electric trucks and 
small industrial locomotives is, of course, low as 
compared with that of other battery vehicles, 7 or 8 
miles per hour being™as a rule the maximum. In 
most cases the controller gives two intermediate 
| si s in addition to the top speed, and any one of 
these speeds can be obtained when the truck is 
travelling in-either direction. 

Among the firms whieh have recently taken up, the 
manufacture of electric battery trucks is Heenan and 
| Froude, Ltd.. of Worcester. Trucks are made by this 
firm for carrying loads ranging from 15 ewt. to 2 tons, 
and in a variety of forms to meet different conditions 
of service. ‘The turning radius varies from 7ft. to 
10ft., according to the design, so that goods may be 
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FIGS. 2 AND 8—HEBNAN AND FROUDE ELECTRIC TRUCK 


elevating platform trucks and jib crane trucks fitted | mixed with a better conducting material. Tubes | 
with two independent motors, one for propelling the | made of finely perforated nickelled steel strip are 
vehicle and the other for working the crane. Thé| filled with alternately arranged layers of the nickel 
elevating platform truck differs from other trucks | hydroxide and fine metallic nickel flake, each tube 
in that the platform which carries the load can be | | being about 4in. long by }in. in diameter, and 
raised electrically a distance of about 3in. The goods | surrounded by eight equally spaced steel rings, which 
to be carried are first placed upon a wooden skid, | improve the conducting power of the tubes and help 
supported on short legs, and when the skid is fully | to consolidate the active material. A complete 
loaded the truck platform is run under the skid. The | positive plate consists of a number of these tubes 
platform is then raised by an independent elevating | assembled in a light punched) nickelléd steel frame. 
motor, and the skid and load are lifted off the ground, | The construction of the negative plates is similar, 
thus enabling the truck to carry the load to its | but. the pockets are oblong. Iron oxide prepared 
destination. The obvious advantage of a truck of | in a special manner and mixed with a trace of mercury 
this sort is that no time is wasted in loading it, for| to improve the conductivity is enclosed in flat steel 
the goods can be placed upon one skid whilst the truck | pockets, which, like the tubes in the tive plates, 
is conveying another. On all elevating platform | are made of finely perforated nicke steel strip. 
trucks the battery is fixed above the platform, which | These oblong pockets are also mounted in a light 





moved with éase even in the most awkward places. 
To facilitate the removal of the working parts, the 
makers have adopted the plan of building their 
trucks in independent units, so that the motor, for 
example, can be detached froma truck without 
having to dismantle other parts. Similarly, the 
driving axle may be removed or a wheel taken off 
and a spare wheel fixed with little difficulty /or i in the 
event of tire trouble a spare rim and. tire may be 
attached in a few minutes, as all the wheels are pro- 
vided with detachable rims. All the parts, moreover, 
are interchangeable and made to template and 


sag). feature, to which the makers direct par- 
ticular attention, is that in the assembly of these 
trucks no make-up casings are employed, as, in the 
past, such casings have often proved a source of 
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trouble, to. truck users, Moreover, as most of the 
parts of these Heenan and Froude trucks are stan- 
dardised, irrespective of size, it followsethat the 
number of spares needed in places where a fleet of 
trucks is in use can be reduced to a minimum: In the 
design of the truck ‘frames the makers ¢laim to have 
adhered to the best automobile practice. The longi- 
tudinal and cross members consist of pressed steel 
sections composed of. .2 carbon steel, made to British 
standards and devoid of corner pieces or castings, 
Fittings attached to the frames for the purpose of 
carrying moving parts.are of cast steel, while those 
for supporting other parts are of malleable iron. 
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| "The driving axle, which is of the ‘floating type, is) 


made of chrome-yanadium steel. 

All these trucks are driven by a multiple steel- 
threaded worm, engaging with a phosphor-bronze | 
worm wheel enclosed in a dirt and demp-proof casing | 
and running in an oil bath. The worm drive is | 
connected with the wheels through a floating shaft | 
and universal joints. The motor is invariably series- 
wound, and the coils are split into two sections for 
series parallel control. The overload capacity is 300 
per cent. for short periods. For controlling these 
trucks two separate control drums are provided, one 
serving for changing the speed and for starting and 








mity of a rigid support, so that the seat can be 
reversed to enable the driver to run the truck in either 
direction, and always face the direction in which the 
truck is travelling. Immediately the driver takes his 
seat the levers glready referred to release the brake 
| shoes and the automatie controller drum completes 
the main cirenit. In order that uneven roads may 
|not cause the driver discomfort, the saddle seat is 
spring supported. This spring support, the makers 
claim, is of importance, and constitutes a special 
feature of their ign. ‘The brakes are mounted on 
the front 6nd of the worm spindle. The brake shoes 
are of the external contracting type, Ferodo lined, 
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FIGS, 4 AND 5—-RANSOMES, SIMS AND JEFFERIES ELECTRIC TRUCK AND ELECTRIC LOCOMOTIVE 


An elevation of one of the Heenan and Froude trucks, 
with a capacity of from 15 cwt. to 20 cwt., is shown in 
Fig. 1, whilst Figs 2 and 3 show an actual truck 
ready for operation. On all the trucks built by 
Heenan and Froude the steering gear acts upon all 
four wheels, which are made to move differentially 
in order to give the shortest possible turning radius. 
The steering gear is operated by a worm and sector 
and a hand wheel, clearly shown in Fig. 2. The wheel 


is moved in the direction in which it is desired to turn | 


the truck, and for the shortest turning radius the 
movement ofthe wheel does not exeeed three- 


stopping, whilst the other serves for cutting off the 


current automatically. The terminal pillar is placed | 


| at the back of the speed control drum, which has 
renewable contacts. 
| matic cut-off drum is connected with the brake and 


| the driver’s seat, with the result that the truck cannot | 


be set in motion unless the driver has taken up his 
position as shown in Fig. 3. Moreover, unless the 
brake has been released it is impossible for the driver 
to operate the main controller, and in the event of 
the driver stopping the truck whilst the controller 
is in the second or third position he cannot, on 








By means of levers the auto- | 


and provided with automatic gear, so devised 
that wear on the shoe face is automatically com- 
pensated. Very careful attention is said to have been 
paid to the wiring, all the wires having been arranged 
so that they can easily be inspected. Another note- 
worthy feature of these trucks is that the batteries 
are carried in spring-supported containers, so that 
all shoeks are absorbed and the cells are unaffected 
by uneven roads. Moreover, the batteries are mounted 
so that they can readily be removed from the truck 
without disturbing any of the working mechanism. 
As a rule the batteries are of the Exide Ironclad 














































































































es . ) Control == 
; as ae Lever x £ tJ ; 
Gyo ---- pessennsnr-----==-3 wp f=anp=b = --=--- — eae Smee meas eae om 
rf a a SS att ~pel..--4 . $s \] 5 
: ‘Motor. © os 
@ Si... _ ) Seeen4- ~ . : S 
P de | -----4--=> r ,__ Gattery | 4s, ; Sathery — —t 8 
7 * oe “ .* — Reese Lu ' v 
ie a RR ho a o @ 
: i ie og i Ml ee bdo tt ae 
Soe ae eit SE | pains nen an ae neneee ame 
sept 7 Control GE a LP apse Oe 
: rene rae ; + 
Turning Radius 8-0 ppoorias 
; Srey 4 b 
db. ’ 
3] || Battery 
~~ 
Pedal D. Va 3) 
a r) 
3? Mot |__| Loading Area 7:0x3-4 
33 ; | 
<5 al 
52 ; \ , =< = 
¢ w& i 
OF ; - a 
: a 
i + - = a <7 
” } s 
\ —8-11 Overall Length— - 16x3y 5-9" Centres —— , 0x4 
7-10° When closed—— . #1. --— 11-1 " 
Tut ENGINEER Swaim Sc 


FIGs. 6 AND 7--THREE-WHEEL AND FOUR-WHEEL RANSOMES, SIMS AND JEFFERIES ELECTRIC TRUCKS 


quarters of a turn. Ackerman knuckle joints are 
employed throughout and all four wheels move on 
exactly the same principle as that adopted for the 
steering wheels of motor cars. The diameter of the cast 
steel wheels varies with the truck capacity, but in all | 
cases the diameter is sufficient to ensure that the 
trucks run smoothly. The bearings, which are of the 


releasing the brake, move the truck unless he 
| first brings the controller handle back to the zero 
position. When the controller is placed in the initial 
position all the motor windings are connected in 
series and a small amount of resistance is inserted 
|in the main circuit to minimise the initial rush of 
| current. The second movement of the controller 


ball or roller pattern, are carried in robust and dirt- cuts out the resistance, but leaves the motor connec- 
proof housings. All the wheels are fitted with detach- | tions unaltered, whilst when the controller is moved 


able rims, and upon these rims solid tires are mounted 
on serrations on the outer face, each tire being guaran- 
teed to run 12,000 miles. In the event of tire trouble | 
it is merely necessary to detach the rim and fix the 

spare rim, when the truck-is again ready for service. 








to the third notch the two sections of feed winding are 
connected in the seri el fashion. When 
released, the controller handle returns to the: off 
position of its own accord, The driver’s seat, which 
-8 of the saddle pattern, is hinged to the upper extre- 





pattern, but other batteries are fitted if desired. 

In order that the operator may gauge the state of 
the battery whilst a truck is at work, an ampére-hour 
meter is fitted, and the times when short boosting 
charges or ordinary charges are necessary are, there- 
fore, easily ascertained. 

An adjustable end gate is sometime useful when 
bulky articles have to be carried, for by lowering this 
gate on to the ground the goods can be rolled or 
otherwise moved up the slanting gate on to the load- 
carrying platform. All the Heenan and Froude 
trucks are provided with these gates, and there are 
special fittings to enable the gate to be placed in three 
distinct positions—vertical, horizontal, or slanting— 








THE ENGINEWR 








— 


as shown in Fig, 1, In all, cases, the gates are 
made of high-grade steel, and are yery substantial, 
A tow hook is attaghed to the gate for hauling trailers, 
the hook having two jaws. into which the handle 
of the trailer may be dropped, A coyering flap 
closes on the jaws and. is. held rigidly in place 
by a cam-operated Jever. The loading platform of the 
Heenan and Froude truck illustrated is 7ft, long. by 
3ft. din. wide, and is composed of Yin. by Tin, section 
well seasoned timbers, whieh are bolted to the'steel 
frame. The capacity of the Exide Ironclad is 129 
ampeére-hours, at the five-hour rate. The motor— 
built by Newton Bros., of Derby—is rated at 1 brake 
horse-power at a speed of 1600 revolutions per 
minute. The controller gives three speeds in either 
direction. As a precautionary measure a resilient 
clutch of the dise type is fitted between the gear and 
motor in order to avoid overloading. The Weight of 
the truck co 

Several types 6 tricks are ‘by Ran- 
somes, Sims and Jefferies. The vehicle shown in Figs. 


blanks, run in grease, and are gree by dust-proof 
shields. . The carrying capeey. of the truck is ‘the 
same as that of the vehicle shown in Fig. T, hamely, 
4000 Ib. Four speeds can bé obtained in’ either 
direction by shifting the handlé of the controller, 
which, when the circuit, is broken by the foot pedal, 
returns to the neutral position. When this pedal is 
depressed the brake is also released. “ The’ load- 

carrying platform is composed’ of Wwell-seasoned’ hard 


| wood, steel banded, and is llin. above the ground. 


| *peeia 


This type of truck can, however, be fitted with an 
elevating platform and a small independent elevating 
motor for enabling the truck to pick up a loaded skid 
in the manner described at the outset. The truck can, 
in fact, be supplied in a variety of patterns to suit 
different requirements. The steering gear, for example, 
can be made to act on two or four wheels. 
Moreover, the wheel base can be altered to meet 

jal conditions. The battery equipment may 
consist of twenty lead cells or thirty-two nickel-iron 
cells, those numbers of cells having been selected in 


4 and 6 is a three-wheel truck specially defigned for | order that the batteries may be charged at a pressure 
factory use and having a fully sprung platfofm with a | of 55 volts in either case. 


carrying capacity of 40001b. The platform is com- 


The 2ft. gauge industrial locomotive shown in Figs. 


posed of well-seasoned hard wood and surrounded by 5 and 8 is another electric vehicle which is built by 


a light steel frame composed of angle irens, and the | Ransomes, Sims and Jefferies. 


platform is fitted with doors to give easy 

battery. Wher the platform is fully loaded) 

from the ground is lft. 1 lin., asshown i r 

The loading area measures 6ft. 5in. by 3: 

the driver’s platform is in the horizontal 

as illustrated—the overall length of the’ 

llin., but when the platform is raised —as shown by 
the dotted lines—the overall length is reduced to 


/ 


2 


to one of the rail wheels, t 


It is propelled by a 
-wound motor, and is controlled by a five-step 
» Ziving five speeds in both directions. The 
from the motor is transmitted through bevel 
s to a countershaft, and from the countershaft 
helical pinion and 
& gear ring fitted to the rail e 
ture of the locomotive is su 
springs mounted in the bearin 
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positive shoe cable of car No. 47, at the point where a 
metal sleeve connector was fitted. The breakage of the 
cable set up an are which struck on to the shee:cable steel 
pipe. Prom there the fusing extended along the steel 
tubing, current being all the time supplied from the rear 
positive shoe, until the fusing reached the point where 
the negative main.cable crossed it. Positive to negative 
fusing was then set up. 

The metal connector is admittedly unsuitable in 
character. Owing to the soldering together of the cable 
strands into both ends of the metal sleeve, the flexibility 
of the shoe cable is impaired, and crovs racking is set 
up. This type of connector was adopted during the war, 
when, first, owing to shortage of staff, and, secondly, of 
cabling material, it was not found possible to lift the cars 
and replace the shoe cables when necessary. The com- 
pany, Colonel Pringle says in his report on the accident, 
is replacing all shoe cables in which such connectors are 
used. The work will take some little time, and connectors 
of the type which failed are therefore being temporarily 
replaced by others of a more suitable form. 

On the same evening, about 9.45 p.m., fusing of a less 
serious character started on a three-car train—No. 12 
as it stood at the west-bound platform at South Kensington 
Station, Piccadillye Dube, e atmosphere rapidly got 
bad, and the ’ left train. In this case, th: 
insulation of & n shoe Om Motor car No. 66 at the 
rear of the train down, on account of heavy current 
surging set up by paar on the “ Baker. 
loo” Tube. The oa the steel pipe and burnt 
ouv. In accord by Svidence of the station- 
master, motorman and guard of the train, the lights on 
the train were not extinguished until 10.18 p.m. In this 

case there was evident misunderstanding which delayed 
action Pres the sub-stations concerned in cutting off the 





reas noe * that these two cases, and especially 





any 


* Tube, illustrate how rapidly 






























































PIG, 8—-RANSOMES, SIMS AND JEFFERIES 2-FEET GAUGE ELECTRIC LOCOMOTIVE 


The wheel base measures 4ft. The 
underframe, to which the axles are attached and to 
whch buffer and drawbar attachments are fitted if 
necessary, is composed of channel irons, and on the 
underframe the spring-supported frame is mounted, 
so that the jolts and jars arising from uneven ground 
are not transmitted to the load or the driver. Power 
for working the truck is derived from a series-wound 
motor, which is coupled by means of a double-reduc- 
tion gearing to the single driving wheel at the rear 
end of the truck, the steering gear acting upon the 
front wheels. The motér is totally enclosed and 
spring supported. To start the truck the driver 
first depresses a small pedal, whieh closes the main 
circuit and releases the brake, and the controller handle 
may then be shifted into any of the various positions, 
but immediately the pedal is released the main 
circuit is broken and the brake released. The con- 
troller gives four speeds in either direction. Unless 


7fit. 10in. 


the driver is standing on the platform it is impossible | 


A battery composed of twenty 
working current to the 14 


Ransomes, Sims and 


to start the truck. 
lead cells provides the 
horse-power motor. 
Another truck built by 
Jefferies is shown in Fig. 7. This truck, it will be 
perceived, has four wheels, and the load-carrying 
platform is very near the ground, so that goods can 
be tipped on to it without the aid of lifting gear. 
Many trucks of this type have been supplied to the 
various railway companies, Such as the London and 
North-Western, Great Northern and North-Eastern, 
the first-mentioned company now using a very large 
number. The battery and motor equipment are spring 
supported. Two series motors, each rated at .75 
horse-power, provide the propelling power, which is 
transinitted to the two driving wheels, situated bélow 
the battery box, through double helical “pinions 
meshing with internal helical gear rings’on the road 
wheels. 





The gears, which arte machine-cut from steel | 


two distinct brakes. One is of the external con- 
tracting type operating on a brake drum mounted 
on an extension of the countershaft and being con- 
trolled by a foot pedal. The other brake is of the 
fully compensated double-acting variety, and it acts 
drectly on the rail wheels. It is actuated by a lever 
and ratchet within easy reach of the driver, who sits 
sideways on a seat over the trailing wheels with one 
leg in the controller pit so as to be able to reach the 
foot brake. 
Ironclad cells mounted in a case behind the con- 
troller, as shown in the drawing. A Sangamo ampére- 
hour meter indicates the condition of the battery on 
charge and discharge. The total weight of the loco- 
motive is about 30 cwt., and the speed on the level 
when hauling three trucks with a total weight of 5 
tons, is from 4} to 5 miles per hour. 








Arcing on Electric Trains. 


Ow the evening of November 7th, at about 9.44, as a 
north-bound train was between Piccadilly-circus and 
Oxford-circus on the Baker-street and Waterloo Tube of 
the London Electric Railways, serious a commenced 
under the front motor car. The train w ety Becta to a 
stand, and the guard and conductors transferred those of 
the 150 passengers on the train who were in two leadi 
vehicles into the three rear cars. The arcing contin 
until about 9.53, when the current was cut off from the 
— at the sub-stations. 

The passengers and employees, especially the motorman, 
suffered considerably from the smoke and noxious fumes 
which filled the Tube. The ill effects experienced by some 
of the employees were such as to prevent them taking 
duty for some days, but no one, fortunately, was seriously 
affected. 

The initial cause of the fusing in this case, so far as 
can be ascertained, was the fracture ofthe front left-hand 


The battery is composed of twenty Exide | 


atmospheric conditions in a tube, as the result: of electrical 
fusing, become noxious, if not actually dangerous. Elec- 
trical pressure in such an emergency must therefore be 
removed at the earliest possible moment. 

The case on the “ Bakerloo” Tube shows that the 
existing arrangemente for the purpose, whereby motormen 
of trains are to use their hand telephones, and 
| get into communication with sub-stations in advance, 
|}and have the alternative of the use of short-circuiting 
bars, cannot always be relied upon. It may be noted that, 
in addition to a short-circuiting bar in each motor com- 
partment, one is provided at the driving end of control- 
trailer cars. But no guards or conductors are trained in 
the use of these bars, and they cannot therefore be ex- 

to utilise them. Motormen also do not appear 
to be sufficiently trained in the use of the bars with live 
rails. 

The question of improving the means for rapid removal 
of pressure has been on various occasions diseussed with 
the company’s technical officers. It is obvious that a 
direct method to enable motormen to remove pressure 
without leaving the cab is to be preferred to any other. 
The company has under trial devices of the kind, but 
experiment has not yet proved that they are free from 
objection in certain directions. In the meantime, it is 
understood that the company will arrange to utilise the 
telephone Wires carried in the tubes, so that an unmis- 
takable and audible warning may be given to both the 
sub-station in front and that at the rear of the position 
occupied by the damaged train. 

In connection with this question, we would say that 
on the Lancashire and Yorkshire Railway the motor cars 
are provided with a short-circuiting switch, placed in an 
accessible position,so that the motorman or guard can 
put it into operation in the event of an accidental * short 

place on the cars. It ts of ex tions between 
the positive and negative feeders, which are normally 
open, and the bridge of which is held out by means of a 
trigger. The bridge is released by pulling a cord or chain, 
and is then forcibly brought down upon the two pole 
pieces by means of a spring. 
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Railway Matters. 





Ont of the passengers seriously injured in the Lostock 
Junction, Lancashire and Yorkshire Railway, collision of 
July 17th, died on the 24th ultimo. This brings the number 
of deaths up to five, all passengers. 


Forty new locomotives and 2614 wagons were put into | 


traffic during the four weeks ended December 5th. The 
number of wagons under or awaiting repair was reduced 
to 29,692, or 4.03 per cent. of the total stock, as compared 
with 4.74 per cent-on November 7th. 


Tue first Railway Returns to be published after the 
Act of 1911 were those for 1913. Owing to the war none 
were issued for 1914 to 1918. Those for 1919 were issued 

Cmd. 1160-—on the 25th ultimo, but are not so complete 
as those for 1913, a8 no details of the receipts or expendi- 


ture are 2) V@h. 


THe annual report of the Glasgow and South-Western 
Railway C ry y shows that last year the company ex- 
pended £30,839 from eapital on lorty 20-ton swivel bolster 
wagons and ome aecumulator van. During the present 
year it is proposed to spend £4982 from ital on rolling 
stock, but no particulars are given as to he olen of vehicle 
to be built. 

SreakinGa at the annual meeti 
Railw ay Company on the 23rd ultimo, or David Davies, 
the chairman, said of the Abermule t that it was 
a source of satisfaction to know that there was nothing 
wrong with the i t of the line ; in fact, the very 
slight damage to the t way was wonderful, having 
regard to the terrific impact. 

ANSWERING @ deputation from the Railway Stock- 
holders’ Assoeeiation, Sir Eric Geddes said that he realised 
that in the interests of all connected with the railways, the 
uncertainty of the present situation should be cleared up 
av early as possible, and the introduction of the Bill deal- 
ing with the future of the railways, which he hoped would | 
take place at an early date, would have that effect. 


Tue report of the Railway Rates Advisory Committee 

‘Fares lower than ordinary, and services rendered 
free and at nominal charges,” has just been issued as 
White Paper Omd. 1148. The Committee concluded its 
inquiry into this particular question on Octeber 7th, and 
the report is dated November 18th, but was notissued until 
the 21st ultimo, On the whole, the Committee has adopted 
the views of the railway companies, 
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THE annual average output of coal in Japan amounted 
during 1913 to 120 tons per miner, but had fallen to about 
100 tons per man in 1918. Wages, which were generally 
from 0.80 yen to 1 yen before the war, now run from 
2.50 yen to 3 yena day. 


ASPHALT macadam, as a wearing surface for 
should be laid in one coat, 
several speakers at a meeting of the Institution of 


| Municipal and County Engineers. It can apparently be 
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| Pux Electricity Commissioners have just given notice 
of the extension of the time for submitting schemes by 
prospective authorities of mid-Lancashire and South-East 
Lancashire electricity districts to May 31st and July 30th, 
1921, respectively. 

THE new motor ship Canada, which hds been built 
at the Goeta Works, in Sweden, for the Nordstjernan 
Shipping Company, recently performed her trial trip at 
Gothenburg. The new vessel, which is intended for South 
Pacific service, has a loading capacity of 9200 tons. 


Tue Svenska Lioyd has received its new steamer 
Ivernia from the Oskarshamn shipyards. The vessel 


is steel built for Lioyd’s highest class special survey and 
registers 2950 tons. She has triple-expansion engines of 


from Melbourne that a company with a 

£400,000 is being floated there for the purpose 

7000 acres of land in Kenya Colony, Fast 

i, It is ed to install 
Australian machinery pong 


of treating 
daily. 
Bay, to the 


int oalng Durban, South Africa, 

port, according to the 

and Engineering Journal. It is 

tht millions sterling on the 

7 to t ¥ to Connect the bay with 
‘whish would would tagabe Retief coal area. 

p of German cement to be received 

i » the war was recently delivered in 

on the market at 24. per barrel, 

tne _— and the Belgian figure 

Pretoria cement, which is 

me 45, a sack, But while the 

at ast Ta the sack only contains 

cement is beating the local 


u 


made by the seeretary of the 
Scltfc nnd, Indstial 1 Research that the 

Fuels for Oil 
the Department 
in the Govern 
rial research. 
@8 ® non-profit 
to the Board 
20 of the Com- 
Secretary of the 
of this association 
% 29, Cadogan- 


ery severely 


iv 
for ite new 
pepe 








Western was, no doubt, 
Wyles was the then-telegraph su t of that line, 

Tue claim of the North British Railway Company for 
the month of December amounted to £616,914, which sum 
the Ministry of Transport considered excessive. Similar 
claims from some other companies were also regarded as 
excessive, and the result was that the Ministry deducted 
a sum amounting in the aggregate to £1,000,000 from these 
companies’ accounts pending investigation. The North 
British Cotapany has, in consequence, suspended - 
ments of the ividends now due, and has lodged an 
cation before the Railway = Canal Commission. 
Ministry has now the correspondence in White 
Paper Cmd, 1162, 

RECENT American mail advices announee the death, on 
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about equal to that of a good-sized modern steam plant. 
Investigations made for the Public Utilities Commission 
of the State of Mainé in“ T918 showed an average cost 
per horse-power developed of about 114 dols., while the 
it was estimated, could be harnessed 


undeveloped ower, 


at about 99 dols. per horse-power. 
‘Why the General Electric Company 
* appearing in the 


. LR, | 


In an article on 
Ady pastes Sb the teh Drive for Ships,’ 
gear a 


the General 
sie cotngony. es gna’ 


Emmet says — out extensive a 
=| Seton So with tontiien, gua’ electrical apparatus for 
ships. These experiments have aty ome oe te 


conditions of reversing and other turbine 


rade, 


boa 


ically equal to that of 


mission efficiency 
sunple ro 


best condition. 


gears in 
t 


rotation 
from mechanical hazards ; it greatly si oitieiitios the torhiek the 


re effects. In 
See koe kas of 


the of 


and avoids in it dangerous a 


ships it an saves Sh hove. 
a Ree a A 
; the most reliable kind of 
 paripttegtrer 
to the his 
Preass ving 1 ee > Mee 
Richardson said, ate mecting of the Institution of Engi- 


neers aes 


Ss 


ry 
*? 





seh peg ke hoe 





thus, it believes, the for which the railway 
was made, is gone. The Town Clerk objected to the pro- 
posals at the annual meeting on February 16th last, but 


his amendment was lost. 

Tue proceedings of the Rates Advi Committee in 
relation to the new classification of g ap 
by rail passed into @ new stage on Febraary 26th, 
the time for traders sendi 


ing in “Tho. Joint railway 
companies’ Ug ge expired. ge sort gos 
Association of British Chambers of 


appointed by 

Commerce, the Federation of British Industries and 

the other leading Associations have in hand a large 
number of applications from traders received from all 
parts of the country, and are engaged upon co. 

and coneoliaiaaeae various with the view 
facilitating the work of the Advisory Committee. 
The next step will be for the railway 
into consideration the objections made the traders 
to their proposals, and as soon as 
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cannot be disposed of by agreément will come before the 
Rates Advisory Committee for adjudication, but it is not 
thought that the hearings for the purpose can take place 
before the month of May. 
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Locomotion. 


Iv has been frequently remarked that of all the 
forces that make for the civilisation of the world, 
locomotion is the greatest. It breaks down the barriers 
of insularity and continentality, causes the mingling 
of all races, decreases the magnitude of the world in 
terms of time, and effects the rapid dissemination of 
knowledge and material commodities. Furthermore, 
locomotion is the first and greatest servant of trade, 
and trade must be numbered, despite the drawbacks 
on which cynics love to dwell, amongst the forces of 
civilisation. With this picture of its merits before 
us, it is not without interest to recall that locomotion, 
as we now know it, is barely out of its leading strings. 
It is not yet one hundred years since the first passenger 
railway—-the Stockton and Darlington—was 
it is but little more than ninety since the 
famous trials at Rainhill took place ; little more than 
a score since the motor car came to its own; and 
barely more than ten since the conquest of the air 
Navigation of the sea by steam ships 
with the introduction of 
power locomotion ashore. It is well that we should 
recall these facts from time to time, for they are a 
useful corrective to our impatience when we find that 
our means of locomotion are still subject to occasional 
defects. 

In the consideration of locomotion on road and 
railway, two facts of a diametrically opposed kind 
face us. We are astonished by the rapidity of the 
development of the locomotive in its early days, when 
we recall that the knowledge of steam engineering was 
then crude and elementary. A good deal indeed was 
known about the atmospheric engine which had been 
sad by ee studied by philosophers like Desaguliers 
and by engineers like Watt, Smeaton and Farey, 
but the double-acting high-pressure engine, which 
we owe to Trevithick, was not so well understood, 
and the principles of traction were only being ham- 
mered out by the labours of a group of famous 
pioneers. Yet in a very few years after Stephenson 
had formulated the type, the locomotive achieved 
remarkable efficiency. How different were the con- 
ditions during its inception from those of twenty or 
twenty-five years ago when inventors were busy with 
the infant motor car! It has always seemed to us 
remarkable that so many mistakes were made by 
those men. They had at their command a mass of 


steam 
opened . 


was assured. 
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information about traction ; they had accurate means 
of measuring, the power of engines; they possessed 
the necessary et te atical and scientific knowledge 
to calculate stresses and strains; they knew. the 
properties of the materials with which they had to 
deal; and they commanded excellent workshops for 
the accurate manufacture of machinery. They were 
in possession—apparently—of all that it was neces- 
sary to know or own to turn out a perfect car, And 
yet, as the history of the period shows, mistakes of 
the grossest order were made. The vehicles were 
under-powered ; they were fundamentally weak in 
their parts; they were badly designed for comfort, 
for steering, for stability and for economy. In brief, 
far from being perfect, they were extremely ele- 
mentary. All the science in the world helped but 
little, and the motor car engineer had to hammer out 
the proficient vehicle of to-day—on a different scale, 
of course—but in a manner not very dissimilar from 
that which the early locomotive engineers employed. 
We are rather too close to the events to judge with 
certainty, but it is probable that they reached their 
object more rapidly than the locomotive engineers 
attained theirs, But even so, it was the conditions 
that helped them. For every steam locomotive that 
was needed between 1825 and 1845, possibly many 
thousand Cars were called for in the first twenty 
years of the horseless age. The opportunities for 
discovering weaknesses and improving design were, 
a8 a consequence, far more numerous, The expert- 
ence that locomotive engineers won slowly, came in 
concentrated form to the motor car builder, just as, 
when the war began, it came in a still more condensed 
form to the aeroplane designer. 

These pages from the history of locomotion may be 
duplicated by pages from the history of all inventions. 
Inventions never spring complete and perfect from 
the mind of the inventor ; defects of one kind and 
another are always revealed by experience, and have 
to be remedied. We venture to say that if all the 
most eminent engineers in the world met in convoca- 
tion to decide upon the best design for a machine of a 
new kind, the machine when made would reveal 
faults and defects. It is a curious reflection upon our 
scientific attainments, but it remains, nevertheless, 
the fact that in any new combination of parts we 
can rarely if ever see the complete sequence of events 
that will occur when they are put to work. We have 
to look to experience to enlighten us and have to 
thrash out perfection through failure and dis- 
appointment. 


Electric Ships. 

Wuitst the question of applying electric trans- 
mission to turbine-driven ships has to a large extent 
ceased to arouse interest in this country, the matter 
has not by any means been set aside abroad. Mr. 
W. L. R. Emmet, who has probably devoted more 
attention te this problem than any other engineer, 
states in an article appearing in the February issue 
of the General Electric Review that the applications 
of the system to naval vessels have given results in 
exact agreement with predictions, and a very large 
demand has been created for electric transmission 
equipments. The reasons Mr. Emmet’s company 
the General Electric Company, of Schenectady, 
United States—has adopted this method of driving 
ships are that investigations have shown them 
that if the conditions of reversing and other matters 
are correctly allowed for, the electric drive gives a 
transmission efficiency practically equal to that of 
mechanical gears in their best condition, whilst it 
also greatly simplifies the turbine, saves space in 
ships, eliminates long lines of shafting, minimises 
the risk of breakdown, and facilitates the work 
involved in carrying out repairs. 

Of these claims, that relative to efficiency is 
perhaps the most remarkable, and it is a matter of 
regret that Mr. Emmet does not give the facts upon 
which it is based. Another article on the same 
subject by Mr. Eskil Berg, who also writes in the 
February issue of the General Electric Review, is more 
definite. The efficiency of conservatively designed 
double-reduction gearing, he says, is about 944 per 
cent., and the loss incidental to the reversing turbine 
about 1.76 per cent., making a total loss of 7.26 per 
cent. There is also, Mr. Berg explains, a loss in the 
reversing turbine itself, due to the large clearances 
and to the fact that the reversing elements make the 
turbine longer, which necessitates a larger shaft and 
greater leakage loss between diaphragms as well as 
increased packing and bearing losses, and to this 
should be added the power taken by the various oil. 
pumps required for lubrication. If for any reason 
the turbine is divided into high and low-pressure 
parts, there are additional packing losses and a loss 
arising from the transfer of steam from one casing 
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to the other, which may amount to 2 or 3 per cent. 
Taking a typical electrically-propelled ship of 3000 
shaft horse-power and with a shaft speed of 100 
revolutions per minute, Mr. Berg fixes the motor 
efficiency at 95.65 per cent., including excitation, 
and that of the generator at 96.3 per cent., and allow- 
ing .04 per cent. loss in the cable, the total loss is 
estimated at 7.93 per cent., against 7.26 per cent. for 
gearing. Whilst it is admitted that there are many 
geared turbines running satisfactorily, it is asserted 
that a considerable number have given a great deal 
of trouble, and, on the whole, the writer is firmly of 
opinion that electric transmission is very frequently 
superior to gearing. It is, of course, well apprecisted 
that it is on war vessels that the electric drive shows 
up to the best advantage. Economy at widely 
varying speeds is not nearly so valuable in the case 
of merchant ships, and the objects of using electric 
transmission instead of mechanical gears in such 
vessels is much less obvious, but cargo and passenger 
boats are, nevertheless, being electrically equipped 
by the company with which Messrs. Emmet and 
Berg are associated. The Eclipse, which is a cargo 
vessel having a deadweight of 11,868 tons, is the first 
of twelve vessels of the United States Shipping Board 
to be fitted with electric propelling machinery, and 
a passenger ship Cuba, which has a displacement of 
3580 tons, has been similarly treated. In view of the 
large amount of experimental work which the General 
Electric Company has undertaken in connection with 
cargo and passenger boats, a considerable demand for 
electrical plant is evidently contemplated quite apart 
from the demand arising from the requirements of 
the American Navy. Sufficient experience has 
apparently been gained to show that much of the 
adverse criticism which was put forward when the 
system was first suggested was of no particular im- 
portance. Up to the present, nothing of a serious 
nature has happened to the Jupiter or to the US. 
battleship New Mexico. In the design of the latest 
alternators fitted to electrically propelled vessels, 
however, special precautions have been taken to 
protect the windings in the event of short circuits 
causing fire, and heating coils are fitted to prevent the 
accumulation of moisture on the windings when the 
machines are not in service. In the event of an 
internal short circuit occurring—which is said to be 
a very rare occurrence indeed—the ventilation 
damper is closed, and steam is admitted to the wind- 
ings through perforated pipes fitted to the end shields, 
by which the fire is extinguished instantaneously. 
With these latest refinements and with a reasonable 
amount of care, the electrical installation is claimed 
to be practically immune froma complete breakdown 
which would leave the vessel stranded at sea. Even 
in the event of a part of the alternator or motor 
winding failing the repairs would not, it is main- 
tained, be of a very difficult character. It is shown, 
in fact, ina article written’ by Mr. A. P. Badgley in 
the February issue of the General Electric Review, that 
in the case of induction motors some faults will not 
result in a complete breakdown if the machines 
are operated under the right conditions. 

All this information appertaining to electric pro- 
pulsion in its present stage of evolution is of con- 
siderable interest, especially in view of the fact that 
it was once predicted that under sea-going conditions 
plant of this description would prove unreliable and 
a souree of worry and expense. Now, however, it 


is claimed to be more reliable and more easily re~ 


paired than any alternative equipment. The use of 
electricity for driving auxiliaries, such as winches, 
capstans, steering gears and so forth, has, of course, 
greatly increased within recent years. As far as this 
country is concerned, however, little, if any, attention 
has been paid of late to electric propulsion, and it 
may be well, in view of what is being done in America, 
to re-investigate the matter. Whilst we do not 
believe that under many conditions mechanical gears 
ean be beaten, and whilst we know that the defect in 
gearing which gave anxiety some months ago are 
being overcome, the merits of electric transmission 
ought not to be neglected. It is, of course, natural 
that electrical engineers are anxious to see electric 
propulsion make headway. The shipping industry 
already provides good scope for electrical manu- 
facturers, but if electric transmission gained a good 
footing, the field to be exploited would be vastly 
increased. Incidentally, it is noteworthy that the 
American General Electric Company, which seems to 
be doing more in this direction than any other elec- 
trical concern, is also interested in mechanical gears. 
It is claimed, in fact, in Mr. Emmet’s article, mentioned 
at the outset, that the company has been the largest 
producer of geared turbine machinery in the world, 
and whilst a variety of troubles have been experi- 
enced, the average durability of this machinery has 
compared favourably with that obtained by the best 
of other firms, 





Bankers and Engineers. 


THE engineering industry is not alone in finding that 
finance is the most pressing among the many problems 
of the moment. Most firms are indebted to their 
bankers for much larger sums than either they or their 
bankers would have considered desirable in normal 
times, and, what is more, neither sees much chance of 
early liquidation of the debts while conditions remain 
as they are at the present time, when demand has 
shrunk in a most disconcerting manner to a fraction of 
what it was some few months back. Calculations in 
every trade have been upset so sadly by the slacken- 
ing of demand that industry has had perforce to ask 
bankers for still more accommodation in order to 
enable it to carry on at all. Before any new contract 
can be entertained, too, it is inevitable that bankers’ 
assistance should be sought at the outset or there will 
be serious danger, in some cases amounting to a 
certainty, that by reason of the high level of wages, 
materials and overhead charges generally, the concern 
will be in the hands of its creditors before the contract 
is anywhere near completion. What in these cireum 
stances should be the attitude of bankers, and is there 
any justification for the charge that industry is 
languishing primarily for the want of financial 
assistance ? 

In the first place there is little doubt that manu- 
facturers and traders generally do not fully realise 
the extent to which the banks of the country assisted 
industry when prices were rising and trade was 
booming. But, as a matter of fact, it is probably not 
too much to say that the trade boom was the direct 
product of the freedom with which bankers extended 
their advances in the twelve months following the 
Armistice. It may well be that if there had not been 
quite so much freedom in granting loans, both bankers 
and traders might be feeling rather more comfortable 
at the present time, and price levels in this country 
might not have gone so high and had so far to fall, 
for it is the fall that causes bankers to look twice at 
& preposition which would have been passed without 
question in the early days of the boom. It is easy to 
be wise after the event, of course, but in the event it 
is no use blaming others for present misfortunes 
which cause équal anxiety to both parties. 


Wuat THE Banks Have Dong. 

To do the bankers justice it is necessary to recall 
those dreary months which immediately followed the 
Armistice, when, with Government contracts ending 
and all established connections broken by five years of 
concentration on war work, the one thought in all 
minds was to get trade going again somehow, if any- 
how, to provide employment tor the demobilised 
soldier and munitioner and to forestall Germany in the 
markets of the world. Bankers were then in a position 
to make loans freely, for the inflation ot credit caused 
by the Government's financial necessities during the 
war had much increased their cash holdings both 
actually and in proportion to their liabilities on deposit 
and current accounts. Thus in 1913 the leading British 
banks held about 16 per cent. of their deposits in the 
form of cash in hand or balances with the Bank of 
England, but by 1916 that ratio had increased to 
22 per cent., although in the same interval the 
deposits had increased by half as much again in com- 
parison with the 1913 total. Loans had not increased 
much in this period, as the Government was acting 
as banker to a good many firms. The ratio of bankers’ 
loans to their deposits therefore fell considerably, 
declining to about 45 per cent. of deposits in 1916. 
By the end of 1918 the loans increased more rapidly, 
mainly, it is to be feared, because of the demands 
which E.P.D. or munitions levy made upon the liquid 
resources of industrial concerns. In the great 
majority of cases these imposts never existed in the 
form of cash, but were represented by stock-in-trade, 
owing to the rapid rise of prices, which left industry 
perpetually short of cash. Even at the end of 1918, 
however, the ratio of loans to deposits was very low 
in comparison with pre-war days—in 1913 the pro- 
portion was 67 per cent.—because the bankers during 
the war had subscribed huge sums to the various War 
Loans out of the inflated deposits which came into 
their hands as the result of the abnorma! Government 
expenditures. 

The year 1919 was still young when it became evi- 
dent that the fears of complete trade stagnation and 
declining prices following the Armistice were not to 
be realised. With certain countries short of goods and 
financially enriched by the expenditure of the 
belligerents there were plenty of profitable openings 
offering for trade, and there was a rush to adapt works 
to peace-time production in the shortest possible 
time in order to secure a share of the trade. Bankers 
were in the position of holding plenty of wat -created 
wealth for which they were by no means loth to find 
profitable employment, and the industrial reorganisa- 
tion of 1919 was very largely financed with bank 
money. The bank balance sheets, in the aggregate, 
showed that in the course of 1919 the banks of the 
United Kingdom increased their loans by more than 
£400,000,000, of which it is of some interest to note, 
the figures of the “ big five’’ accounted for no less 
than £260,000,000. As the people who borrowed this 
money did not, of course, keep it, but spent it in 





various developments, out of which they hoped to 
make a profit, and the people to whom it was paid 
spent it in their turn, it is evident that there are good 
grounds for attributing no small part of the boom of 
1919-20 to demands for goods which, but for the 
ability of traders and others to borrow at moderate 
rates, would never have been required. 

At the end of 1919 the ratio of bankers’ cash to 
deposits had fallen to 17 per cent., only about 1 per 
cent. above the normal pre-war ratio ; but the banks 
did not begin to exercise very much more discrimina 
tion with regard to loans until about the middle ot 
1920, Some little time before then the Bank of 
England had sounded a note of warning by raising 
its rate to 7 per cent., and bankers had received a 
strong hint that the situation was getting a trifle 
top-heavy. The tide of prices was rather ominously 
on the turn and bankers began to think rather more 
seriously about the possibility of bad debts than they 
had done at any time in the previous six years. Com 
plete figures of the banking position at the end ot 
1920 are not yet available, but the balance sheets of 
the “ big five’ show that they increased their loans 
by nearly £93,000,000 in the first half of the year and 
reduced them by £38,000,000 in the second half, a 
net increase of some £55,000,000. It is necessary to 
remember that in 1920 industry financed itself to a 
very large extent by issues of capital direct to the 
public, and these issues represented so much money 
drawn away from the deposits of the banks by the 
people who subscribed for the issues 

In spite of this influence, however, and in spite also 
of the large sums which have been lent in the course of 
the last two years, the loans of the “ big five” ar 
still under 50 per cent. of their deposits, and therefore 
represent a smaller lock-up of their depositors’ money 
in trade advances than was usual in pre-war days. 
The reason tor the smallness of the ratio lies in the 
fact that every loan made by a banker must of 
necessity become a deposit in some other bank or 
even in the same bank, for the money represented by 
the loan passes into trade and comes to rest in the 
bank account of a man whe does not want to spend it 
immediately. The reservoir of credit out of which 
bank loans are made, therefore, is not a fixed quantity 
within definitely assignable limits, but depends upon 
the extent to which bankers will allow their cash ratios 
to fall as the result of the expansion of their liabilities 
which occurs through the working of the process just 
deseribed, whereby each loan made by a banker 
eventually increases both sides.of the balance sheet. 
In the middle of 1920 cash ratios had fallen to a figure 
which was admittedly too low, and bankers have for 
the last seven or eight months been trying to improve 
thei ratios by scrutinising applications for new loans 
very carefully. After all, the money which they lend 
is not their own ; they are trustees for their depositors, 
whose money for the most part is withdrawable upon 
demand or at seven days’ notice, whereas industrial 
loans are by no means of liquid character—especially 
at the present time, when stocks-in-trade find any- 
thing but ready markets. 

THE SMALL TRADER. 


AMALGAMATIONS AND 


That bankers did not actually call in loans when 
trade began to decline and falling prices threatened 
to reduce the value of the security fortheir loans was 
mainly due to the recognition by them of the tact that 
industry as a whole could not find the money at short 
notice, and that any undue pressure would only 
accentuate the evil and depreciate the security for 
the loans still more. The banker, in fact, cannot be 
accused of being indifferent to the interests of industry 
for the simple reason that he himself is too heavily 
involved to permit of any such indifference were he so 
minded. His only line of defence has been to examine 
very caretully all requests for new accommodation 
with a view to satisfying himself that the loans were 
required for a necessary and desirable purpose, and 
the accusation which carries most weight is that firms 
allege their inability to get new money at all. To this 
the banks reply that no legitimate request with the 
offer of adequate security is ever refused by them ; 
that it they wished to retuse, the competition between 
the banks is so keen that a refusal would only mean 
that the trader would transfer his account to a more 
obliging competitor. Cases of the kind have certainly 
occurred recently enough to provide evidence of the 
truth of this contention—-as far as important customers 
are concerned at any rate. But what the trader or 
manufacturer, whether he be large or small, is finding 
at the present time is that the line which divides “a 
legitimate advance on adequate security ’’ does not 
seem to be drawn in quite the same place as it was 
twelve months ago. The reasons for this policy, which 
is one of necessity, have been stated above ; bankers 
are in the same boat with trade in many respects, and 
both are finding that “ the morning atter”’ the trade 
boom of 1919-20 is likely to be an uncomfortable 
period. 

Reverting for a moment to the question of com- 
petition, it is undoubtedly a fact that between the 
big banks there is just as much keenness in spite of the 
amalgamations which culminated in the great com- 
binations of 1917. But it is not in the nature of things 
that.a big concern should show as much keenness over 
a small matter as an institution to which the small 
matter may be well up to its customary average. Hence 
it is in connection with the big affairs that the big 
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banks get into the habit of exercising their competitive 
qualities. It is the small man’s case that is apt to 
suffer from lack of quite the same amount of individual 
consideration as in former times. Branch bank 
managers are bound in by rules and regulations, and 
anything which does not conform to various stipula- 
tion’ has to be referred to head office, where a cold 
and calculating official weighs the proposition up on 
the basis of facts and Opinions, outside of which it is 
extremely unlikely that he will havé any personal 
knowledge of the matter. This, it is urged, is all to 
the good of the soundness of banking as a whole. 
Probably it is, but the fact remains that a small man’s 
perfectly sound proposition may get turned’ down 
along with the * doubtfuls ” for want of that personal 
knowledge of people and things which the old local 
banker had, and the branch manager still possesses 
but cannot exercise. Of course, it cannot be gainsaid 
that there was danger in this local knowledge without 
breadth of general outlook, and many local banks 
have come down in the past through getting too deeply 
implicated with a local industry in a period of depres 
sion which proved to be longer than the bank could 
stand up against, But the encouragement of the small 
firm is essential to the prevention of monopolies and 
rings and thei. abuses, and the present gravitation 
towards bigness in all things carries various dangers 
besides advantages. It may seem “sound” to 
squeeze out the small man, but it does not follow that 
his elimination is the best that can happen from a 
national point of view. 

There was a little story recently current in banking 
circles which aptly illustrates almost every aspect of 
the present situation. It is related that the head of a 
small provincial firm, having been offered a contract, 
desired a further overdraft of very moderate amount, 
but all his appeals to-his local bank were met with 
polite regret that the head office would not sanction it. 
A journey to London was made, but the officials were 
adamant ; they could not lend another pound, that 
was final. ‘It may be final for you,” said the manu- 
facturer, “* but you have not heard the last of me. I 
shall hold a public meeting in the town and explain 
my position fully. I shall tell my fellow-townsmen 
that for the want of a few thousands some hundreds 
of men will be on the streets next week; that the 
town’s savings, instead. of ‘being available to help 
local industry are beinge used in big financial affairs 
in London, and I shall appealto the owners of that 
money to withdraw it and lénd ‘Wt to me under the 
same conditions of security asthe bankewould require.” 
lt is hardly necessary to say that the public meeting 
was not held. The point about the use of local 
money in “big business’’ contains just sufficient 
truth to make any bank very chary of laying itself 
open to the charge. The fact is, of course, thet the 
concentration of credit resonrees permits of an activity 
in big busimess which otherwise would be impossible, 
and the whole country derives benefit therefrom either 
directly or indirectly to a far greater extent than if 
each locality had to depend upon its own resources. 
Still, it works rather inequitablyjinesmuech as the 
small man can never be ‘‘ worth while” when there 
are plenty of big people. The question of being worth 
while, too, has even more behind it, for there is no 
doubt that mere bigness is in itself a great security 
nowadays. If a really big coneern gets into financial 
difficulties, the best brains can be called in to arrange 
matters, whereas a small firm would go into bank- 
ruptey, and even & moderate-sized one would probably 
have to reconstruct. For the benefit of the big one, 
however, syndicates are arranged and all is made 
secure until a public issue of debentures or some similar 
security can be underwritten and sold to the public. 
Contemporary history can supply more than one 
example of finance which on the same relative scale 
would have meant the extinction of a smaller concern. 

It therefore behoves the smaller firm all the more 
to look ahead and gauge its liquid position from time 
to time, not merely trusting that its bankers will see 
it past any difficult corners which may have to be 
turned when, though the business may have been 
uniformly profitable, cash receipts may fall short of 
p®@yments for a time, 


Export CREDITS AS A REMEDY. 


The present position has arisen partly because war 
extensions in the case of many of the smaller firms 
have never been covered by permanent capital, 
taxation having taken the money which otherwise 
would have been retained in the form of reserve funds ; 
but in general the reason why the bankers have not 
been able to bring their outstanding advances to a 
lower figure is the difficulty of selling stocks of manu- 
factured goods. In particular this applies to the motor 
trade, which, but for the moulders’ strike, would prob- 
ably have been able to market its production under 
much more favourable conditions. The textile trades, 
too, are locking up vast amounts against raw materials, 
partly manutactured goods and goods ready for sale, 
but for which the market is in a hopeless state. The 
banks, therefore, cannot lend more freely until trade 
pays them some of what it owes them now, and trade 
cannot do this until it can sell its stocks. Hence, in 
default of a resumption of buying on the part of those 
countries which are still in a position to pay cash for 
anything they buy, the evolution of a satisfactory 
scheme for the extension of credits for the rehabilita- 
tion of the devastated countries of Europe is of vital 


importance not merely to ‘those particular trades 
which look to have their old markets opened ‘to them 
by the direct application ‘of such a schetne, but also 
to all those to whom easier credit conditions mean so 
much at the present time. ‘The extension of the credit 
to the foreign buyer ‘would mean that for practical 
purposes the British exporter would receive cash for 
his product, thus enabling him to liquidate his 
indebtedness to his bank and freeing a certain amount 
of bank credit in readiness for the increased activity 
of trade which will follow as a matter of course 
once there is a prospect of the goods now hanging 
over the market going into consumption. Finance, 
after all, is only the lubricant that enables trade to 
run smoothly. On the face of it, the position seems 
absurd that as between civilised nations some should 
have a surplus of the machinéry and other require- 
ments which are essential in the reconstruction of the 
devastated countries while the latter cannot buy them 
for want of credit in the exporting countries. The 
difficulties of the problem are great. But necessity 
is the mother of invention, and this reflection may 
give philosophic comfort, inasmuch as the greater the 
depression of trade in the exporting countries the 
quicker is the problem likely to be solved. The 
European situation has not changed appreciably 
since the Armistice ; Europe’s needs were as great or 
greater twelve months ago than they are now; but 
it is only since the ephemeral nature of the trade 
boom was recognised in the exporting countries that 
the problem has really been considered at all from a 
practical point of view. 








Magnetic Susceptibility of Low 
Order. 


A LecTeRE on “ Magnetic Susceptibility of Low Order ’ 
was delivered before the Institution of Eleetrical Engineers 
on February 24th by Professor E. Wilson. It was based 
on @ paper containing a great deal of data relative to the 
suseeptibility of a number of minerals, metals and fluids, 
which Professor Wilson has tested, but owing, no doubt, 
to the fact that the subject is one with which few engineers 
are familiar, the members present were not invited to take 
part in a discussion. 

The subject is, of course, of interest to those connected 
with the magnetic separation of minerals, and rock sus- 
ceptibility has a bearing upon magnetic survey work, 
The first successful commercial undertaking in connection 
with magnetic separation appears'to have been com- 
menced in 1858 by Monsieur Stella, in the Traversella 
mines in Piérmont, where magnetite was separated from 
copper pyrites. Similar work was also commenced in 
1880 in Scandinavia, and later in America. In 1896, 
Wetherill demonstrated at Franklin, New Jersey, the 
possibility of applying magnetic separation to feebly 
Magnetic materials, such as Franklinite and zinc blende. 
As far as actual bulk is concerned, magnetite is at present 
of first importance, but magnetic separation has found 
applications in other directions. Statisties given by 
Professor Henry Louis at the Inter-Allied Chemical Con- 
ference, held in Paris in 1919, showed that in 1914 about 
2,200,000 tons of ore, which yielded about 900,000 tons of 
concentrates, were dealt with in Northern Norway. At 
Mineville, New York, about 1,200,000 tons of ore. were 
treated in 1916, and in 1917 2,500,000 tons of ore in 
Sweden, and a yield of 1,100,000 tons of concentrates 
was obtained. These figures do not refer to such important 
applications as the separation of wolfram from tinstone 
ores or the separation of monasite for use in the gas mantle 
industry. 

A table in the first part of the paper gives the sus- 
ceptibility values for a large number of minerals and metals. 
The susceptibility of even low grade magnetite, which 
may be of the order 0.1, overwhelms that of any other 
rocks. It is, the author states, largely associated with 
apatite, which has a small negative susceptibility, and 
which, during the separation process, gives rise to trouble, 
owing to the fact that it takes the form of an impalpable 
powder, which adheres to the magnetite most tenaciously, 
and its removal involves washing or the use of an air 
blast. 

The magnetic properties of magnetite, the paper states, 
have been examined by a number of scientific workers. 
Weiss demonstrated in 1896 that the volume susceptibility 
of magnetite crystals could have a maximum value of 
10 C.G.S, units, the largest susceptibility of any known 
natural substance. The term magnetite usually covers 
rock specimens ranging from the crystal itself to compact 
or massive specimens and detached particles, and it shows 
a wide variation of magnetic properties. In all cases, 
however, the susceptibility varies with the magnetic 
force, the variation being comparatively small in the lower 
grades. A table in the paper gives data relative to speci- 
mens of magnetite obtained from different parts of the 
world. The Arkansas magnetite is of interest to engineers 
on account of its high retentivity and coercive force. 
Experiment shows that the volume susceptibility (Kv) 
for this variety of magnetite increases by about 42 per 
cent. if the specimen be heated to 1000 deg. Cent. The 
residual magnetism also increases, but the coercive force 
diminishes and this agrees with what happens in the case 
of hardened steel. As Arkansas magnetite is so highly 
retentive it may, the author states, be useful in connection 
with the manufacture of permanent magnets. 

It is generally believed that the susceptibility of ferric 
oxide is extremely small in comparison with that of 
magnetic oxide, and that belief is borne out by the author’s 
figures for brown or red hematite. Specimens of specular 
hematite, however, gave considerably higher values than 
either the brown or red hematite, and that fact is sugges- 
tive of a variable susceptibility in the case of the ferric 
oxide. As far back as 1860, Robbins pointed out that 
ferric oxide, obtained by oxidising etic oxide, was 





1892 Liversidge called attention to the fact that ferric 
oxides whigh at Ween produced on irda by [ong exposure 
to the air, wag comparatively bighly magnetic, analysis 
having shown that no ferrous oxide was present. A recent 
determination in, the case of iron rust, free from ferrous 
oxide, gave a mass susceptibility (Km) of .0044, which 
was rediiced to .003 after heating to redness. Ferric 
oxide, obtained by the ignition of magnetic oxide or 
ferrous oxide, has a Km value of .036. 

Another mineral. which may interest engineers is 
chalybite.. A specimen which was highly oxidised on the 
surface, owing to long exposure, was tested as regards the 
susceptibility of the surface and the innermost un- 
weathered portion. The value Km of the surface layer 
was found to be 34.7 x 10 ~*, whereas for the innermost 
portion the value Km was 103 x 10~*. The highly 
oxidised portion has a susceptibility almost identical with 
that of red o1 brown hematite. After wasting, with free 
access of air, both the oxidised layer and the innermost 
portion gave almost the same values of Km, namely, .014 
and ,.0138. It would appear, therefore, that the high 
susceptibility found in ferric oxide is associated with the 
passage through the stage of magnetite during its pro- 
duction. 

It has long been known that certain compounds termed 
“‘ ferrites,” in which the ferrous oxide is replaced by 
that of other elements, as in Franklinite, are magnetic. 
List did pioneer work in connection with the examina 
tion of ferrites. Using a small and weak permanent 
magnet, he found that calcium ferrite and nickel ferrite 
were strongly attracted. Hiepert also examined a large 
number of ferrites, and pointed out that the double ferrite 
of lead and copper is as strongly magnetic as copper ferrite 
itself, and, further, that the susceptibility exhibited by 
lead-copper ferrite depends upon whether it is quickly or 
slowly cooled. When slowly cooled over a period of from 
five to six hours, this ferrite is weakly magnetic. Recent 
experiments with copper ferrite show that its suscepti 
bility can be reduced by slow cooling. A number of ferrites 
have recently heen examined, and the Km values are given 
in Professor Wilson's paper. 

The susceptibilities of a number of sulphides are also 
given. Artificial iron sulphide is well known to have a 
high susceptibility, and is extraordinarily retentive. The 
mineral pyrrhotite, known as magnetic iron pyrites, has a 
variable susceptibility not only as regards the magnetic 
force H acting in a given direction in the crystal, but also 
as regards direction for a given magnetic force. Its 
susceptibility is not so high as that of the artificial sul 
phide, but it is the highest found in the natural sulphur 
compounds. It is also very retentive. The suscepti 
bilities of nickel sulphide, copper pyrites, arsenical pyrites, 
cobaltite, in descending order of magnitude, are all posi- 
tive, while antimony pyrites has a very small negative 
susceptibility. 

The last part of the paper deals with the effect of 
heating and codling freely in air certain of the above 
minerals in powder form 








SIR ROBERT HADFIELD PRIZE. 


Tur Council of the Instétution of Mechanical Engineers 
has issued the following particulars of the Sir Robert 
Hadfield Prize, which is to be given for the description of 
a new and accurate method of determining the hardness of 
metals, especially of metals of a high degree of hardness. 
It is pointed out that the ordinary tests of hardness, such 
as are described in the report of the Hardness Tests 
Research Committee—‘* Proceedings "’ of the Institution 
of Mechanical Engineérs, 1916, pages 677 to 778—which 
should be consulted by competitors, fail to some extent 
when the hardness of the material exceeds about 600 
to 800 Brinell) What is desired is the description of a 
research for or an investigation of some method of accu- 
rately determining hardness, suitable for application in 
metallurgical. work in cases in which present methods 
partially fail. 

The award or awards will be made by the Council of 
the Institution of Mechanical Engineers, whose decision 
will be final. The Council will consider all communica 
tions received, and may then award a prize or prizes. 
The prize fund at present amounts to about £154, and any 
unexpended balance in January, 1922, will be diverted 
to any other purposes to be determined at the discretion 
of the Council. The Council may award the whole or any 
part of the sum available if a communication is received 
which, in their opinion, is of sufficient originality and 
importance and satisfies the object aimed at; or it may 
award portions of the fund, not exceeding in all £75, for 
communications which do not completely solve the 
problem, but which appear to advance the knowledge of 
methods of testing hardness. The Institution will probably 
be willing and reserve the right to publish in its Journal 
any communications for which @ prize is awarded. 

A communication should be accompanied by scale 
drawings of any new apparatus described, or by a model 
or an example of the apparatus itself. 1f the communica 
tion describes a new invention, likely to be of commercial 
value, it is desirable that provisional protection should 
have been obtained before it is submitted for consideration. 
Communications should be addressed to the Secretary, 
the Institution of Mechanical Engineers, Storey’s Gate, 
St. James’s Park, Westminster, London, 8.W.1, and 
marked ‘* Method of Determining Hardness,” and should 
reach him by December Ist, 1921. 








Obituary. 


JOHN McLACHLAN, 


Tue death took place suddenly on February 25th, of 
Mr. John McLachlan, one of the founders of the firm of 
Bow, McLachlan and Co., Limited, shipbuilders, engineers 
and ironfqunders, Paisley. Mr. McLachlan was presiding 
at the annual gathering of the Paisley Highlanders’ 
Association in the Clark Town Hall, and shortly. after 
having made his introductory speech he became ill and 
died without regaining consciousness. Mr. McLachjap 
was seventy-two years of age. 














nearly as magnetic as the magnetic oxide itself, whilst in 
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The Mystery of Trevithick’s | 


London Locomotives, 
By LOUGHNAN PENDRED.* 

Berore Francis Trevithick published, in 1872, the 
‘* Life’ of his father, the world knew but little of the 
** Cornish Giant.”” You may search al! the magazines, 
encyclopedias, and books on the steam engine issued 
during the first fifty years of the nineteenth cent 
and find no more facts about Richard Trevithick 
and his work than would fill a column of The Times. 
Of the biographies that preceeded Francis Trevithick’s 
** Life,” Hyde Clarke’s, published in 1849, is the most 
important, and it is no more than a pamphlet. Francis 
devoted extraordinary pains to his task. He collected 
a great deal of matter—much of it very valuable— 
and he presented it in a way that is the despair of the 
reader. The book occupies two stoutish volumes— 
frequently bound in one—and without exaggeration 
it may be said that had the author adopted the 
suggestion of Woodcroft and submitted it to the 
revision of a competent editor, it could have -been 
reduced without material loss to half its bulk. He 
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Francis—collected, be it noted, many years after 
the events and, in consequence, from old men—the 
| steam coach made several trips athwart London, 
| taking Oxford-street and Tottenham Court-road in its 
| career; according to Mrs. Humblestone—1860—all 
the traffic in the first-named thoroughfare was 
stopped. The shops were closed during its passage, 
and Hyde Clarke asserts that ‘‘ crowds scrambled 
| to the roofs of the buildings,’ and ‘“ busmen and 
| cab-drivers ” pelted the engine with ‘‘ cabbage stalks 
| and rotten eggs.”’ No Londoner had ever seen any- 
| thing of the kind betore, and in the whole world, with 
| the exception of those who had witnessed the brief 
trials of Cugnot’s lorry, only a handful of people in 
Cornwall had ever beheld a self-moving vehicle. In 
hs circumstances is it not extraordinary that the 
| news sheets and journals of the day took no notice of 
it, and that in the many books on the steam engine 
which soon issued from the press the first real steam 
| Carriage in the world is never mentioned? So in- 
| credible it is that an event of such moment could have 
passed with so little notice that the hope may be 
| expressed that some day references to it will be found. 
| All those, it is suggested, who have access to old 


rejected that course because, as he wrote, “‘ steam | letters, diaries, note books and scrap albums written 
engine literature does not stand very high in my poor | or compiled in London towards the end of the year 


estimation,” and “I think our written history of the 


early histories of the steam engine, 
justly be said that here is a mystery ! 

Pains have been taken to examine anew possib) 
sources of information about these two engines, but 
it must be admitted that Francis Trevithick had to al! 
intents and purposes left no stone unturned in his 
search for facts, and very little, indeed, that is not 
recorded in his pages has been found. We are, there. 
fore, in seeking for the truth about these two famous 
productions, able to do little more than examine 
critically the statements presented by Francis. 11 
must at once be admitted that when this plan i 
followed the mystery to which we have alluded i 
deepened rather than removed. 


Surely it may 


Tae Steam Coacu or 1803, 

It is proposed to examine the evidence concerniny 
the two engines separately, and first consideration i 
given to the steam coach of 1803, a picture of which, 
reproduced from the ‘ Life,’’* is before you. 

We know with certainty that in 1801 Trevithick 
and his cousin Vivian built a road locomotive at 
Camborne, and that on Christmas Eve of that year 
it made its first public trial. The design probably 
resembled pretty closely the model in South Ken- 
sington Museum, but we must not overlook the state 





| 1803 should examine them with care. 




















“Tee Ewenece™ 


EARLY TREVITHICK MODEL (ALEXANDER GORDON) 
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“The Enowecr” 


THE STEAM-COACH OF 1803 (FRANCIS 


steam engine @ disgrace on humanity. I hope my 
work will not increase it.” 

As a consequence the book is made tedious by 
repetition; for nearly every letter and document 
in it is paraphrased. Yet with all his faults we owe 
to Francis Trevithick the better part of our knowledge 
of the life and work of one of the greatest engineers 
the world has ever known, and we can forgive him 
for the trouble he puts us to for the real value of the 
material he presents. 

Fortunately, we are concerned this evening with 
only a very small portion of the “ Life.’”” We have 
to give attention to little more than the three chapters 
in Vol. I, which deal with “‘ Locomotion ’’—Nos. VII., 
VIII. and IX. In these chapters may be found all 
that is known—and a great deal that is only guessed 
about Trevithick’s two London locomotives—the 
roal engine of 1803 and the railway engine Catch-me- 
who-Can of 1808. An attempt will be made in this 
paper to show that, as a matter of fact, little or 
nothing is known with precision about either engine. 
They are both shrouded in a mystery which it is hoped 
this Society may some day be able to dispel. 

The first and most baffling fact that confronts us 
is that contemporary literature is almost silent about 
both machines. According to the accounts given by 








6 Newcomen Society, March 2nd. 








It may be said that the mystery which surrounds 
the steam coach is in some measure accounted for | 
by the early hours at which the coach seems to have | 
made its trips, and by the route it took. That argu- | 
ment cannot be advanced in the case of the locomo- | 
tive Catch-me-who-Can. For that engine, an enclosure, | 
said to have been some hundred or more feet in | 
diameter, was erected in the fields where now stands | 
Euston Square. On a circular railway within that | 
enclosure Trevithick drove his “‘ steam horse ’’ and 
hauled after it a carriage full of people. Moreover, a | 
sporting element was introduced into the event by 
the report that the engine was backed against a | 
racehorse. This enclosure thousands of persons are | 
said to have entered on payment of a shilling. A | 
picture of it, engraved by J. H. Welch, appears in 
the “ Life.””+ Again, it seems incredible that con- 
temporary evidence on so great a novelty should 
be of the meagerest, and that even approximately 
contemporary evidence should be weak and contra- 
dictory, as will presently be shown. We are faced by 
the extraordinary fact that an engine which, from an 
alleged portrait, has excited the admiration of 
engineers for the last fifty years was practically 
unknown to those of its day and is unrecorded in the 





| 
1 “ Life,” page 194. 
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a STEAM ENGIN 





Mechanical Power Subduing 
Animal Speed . 


TREVITHICK 


ment made in the first edition of Alexander Gordon's 





BUSINESS-CARD (EDITH HARPER) 


“Elemental Locomotion ’’ that a model he illus 
trates was the first locomotive model made by Trevi- 
thick. Gordon's engraving, from his third edition, is 
reproduced here. The resemblance to Catch-me-who- 
Can will be observed. There is no doubt about the 
Camborne engine, for we have contemporary account 
books and letters and a report in a Falmouth 
paper — quoted by Vivian in a letter written to 
Trevithick in London on February 23rd, 1802.* 
It was the success of that crude engine which 
led “Captain Dick” and Vivian to set about the 
preparation of an improved design, and which 
took them to London, where, on March 24th, 1802, 
they secured their famous patent. This patent 
covers the high-pressure engine as a whole, and 
the steam cairiage is given only as one of several 
examples of the application of high-pressure steam. 
The patent drawing is reproduced in Francis Trevi- 
thick’s “Life” on page 128, Vol. I. A sectional 
elevation and sectional plan of the carriage is shown 
to a small scale on the top left-hand side of the sheet. 
That Trevithick and Vivian attached a great deal of 
importance to this part of their patent is evident 
from their letters on the subject, and especially from 


 Life,”’ page 142. 
3 “ Life,” page 114. 
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the fact that they decided to have a carriage built in ‘all the first day it ran).” It will be observed that Can anyone suppose that Felton could have made the 


London. The body work was entrusted to a Mr. | Andrew Vivian speaks of a “ coach ’”’ and his son of a 
Felton, of Leather-lane, E.C,, and as the trial trips | “carriage.” What did they mean? If the patent 
started from that quarter we may ibly assume | drawing was followed, then we may assume that 
that the engine was erected there. For the informa-| Felton and his sons constructed the body, wheels, 
tion of those who are not acquainted with the smaller | underframe, &c. But it is equally possible that they 
streets of London, it may be mentioned that Leather- | built a special coach designed to be towed behind an 
lane runs up from Holborn to Clerkenwell-road. The | engine. The description “coach” or “ carriage ”’ 
Holborn entrance is immediately on the left-hand | would apply almost equally well to either, but in 
side of Gamage’s. It is a street of rather small shops | favour of the accepted view that the patent drawing 
and one or two factories. was followed, we may regard it as unlikely that 
Hoping that it might be possible to trace the history | Trevithick and Vivian would have gone to the expense 
of Mr. Felton, and perhaps, through his descendants, of having a special coach built if the intention was 
find further particulars, an examination was made | only to tow it. : 
by the author of the splendid collection of London Trevithick himself wrote on May 2nd, 1803 
directories which are to be found in the Guildhall | “ Life,” p. 158—‘‘ The coach engine did not arrive 
Library. In 1801 Felton occupied Nos. 35 and 36, | in London until last Wednesday, The coach is ready 
whither, as we shall see, he had moved from 254, | to fix to the engine.” He then gives particulars of an 
Oxford-street a few months before. In 1803 he was | engine with a 5} piston and 2}ft. stroke. Pressure 
still in Leather-lane. There are no directories of | 30 Tb. 
1804, so that we cannot say where he was then ; but Francis Trevithick gives an account of the carriage 


: 
, 
} 
| 

f 

} 


| carriage part alone for eight or ten persons for £83 5s. ? 
| Note, too, that there is no means of access to the 
| coach, the wheels being right in the way of the doors. 
| The position of the driver is hopeless ; his control of 
| the steering wheels, with the handle sloped as shown, 
| would be extremely poor ; the patent drawing gives 
a much smaller rake. Again, it is rather improbable 
| that wheels as great as 8ft. diameter were used. 
| They would make about 200 revolutions per mile, and 
| at five miles per hour they would revolve at about 
sixteen turns per minute. With such reduction gear 
| as that shown the engine would make about twenty 
strokes, in and out, per minute. Now, the Tucking- 


-| mill locomotive of 1802, with a cylinder of 5}ft. by 


2}ft., made fifty strokes—probably revolutions—per 
| minute. Trevithick knew he could run his engine 
| at a higher speed than that, and would hardly go to 
the expense of having very costly wheels made for an 
Mer sane engine. 


t us now turn to the engine and boiler.. When we 


CIRCULAR RAILWAY OF 1808—-FROM MR. LEVIS’'S ROWLANDSON DRAWING 


in 1805 his name disappears altogether. The first | which he obtained from Captain Joseph Vivian. 
mention of him as a harness maker and coach builder | Joseph was a lad in 1803, and the account was written 
is in Kent’s directory of 1797, when he was in Oxford- | presumably about 1870, when he must have been a 
street. Thus his whole career in business in London | very old man, It would be unsafe to accept it as 
would appear to extend over not more than six or | literally accurate. Joseph was, of course, acquainted 
seven years. Apparently he was not a member of a | with the patent drawing, and it would certainly bias 


come to examine the evidence closely we find not a 
particle of it that supports the statement made by 
Francis that the cylinder was horizontal. 

It is believed, on the evidence of Mr. Hugh Hunter,’ 
taken in 1869, that after the destruction by fire of 
the first, or Camborne, road locomotive it was replaced 


city livery, and it is pretty safe to assume that he 
was a person of little importance. Why or how 
Trevithick and Vivian came to employ him is un- 
known. It is of some interest to record that a William 
Felton wrote an important book on coach building 
and harness in 1794—5. Was it the same Felton ?%* 

What the nature of the work was that Felton did 
we have no accurate means of knowing. An entry‘ in 
an account book of Andrew Vivian’s reads ‘‘ July, 
1803.—To Felton, for building the coach, £83 4s,” 
Henry Vivian, Andrew’s son, wrote in 1845* (forty- 
two years after the trial), “ Mr. Felton (who built 
the carriage, and he and his sons were with the engine 

* “ Life,” page 140. 

§ “ Life,” page 140. 


his memory. He says* “he thinks the engine had | by a new locomotive which ran between Camborne 
one cylinder and three wheels, the driving wheels | and Tuckingmill in 1802 or the spring of 1803. We 
behind were about 8ft. in diameter... The boiler and | have no evidence as to the form or appearance of this 
engine were fixed just between those wheels. The} engine; it may have been made from the remains 
steering wheel was smaller, and placed in front. | of the first engine, or it may have been entirely new. 
There were some gear wheels to connect the engine | In either case Francis assumes* that it was the loco- 
with the driving wheels. The carriage for the passen- | motive that was sent to London. But the evidence 
gers would hold eight or ten persons, and was is not conclusive. Andrew Vivian's account book 
placed between the wheels, over the engine on/| shows that in 1803, January, February and March, 
springs.” Francis gives the sketch herewith repro- | Harvey’s were making a new cylinder and a new 
duced. He drew it, no doubt, from the particulars | boiler, and in August, 1803, is the entry: ‘ Paid 
given by Joseph, with the help of the patent drawing. | Messrs. Foxes, shippers, Falmouth, for carriage of the 
| Tt must be regarded with the gravest suspicion. | engine to London, £20 14s, lid. Henry Vivian wrote, 
Barnes We are Geet FF 1G Pe ee am ee Eee. tem cone ae tf ane lem 


7 “ Life,”” page 120. 


* “ Life,” page 142. | ©“ Life,” page 139. 
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in 1845: “ They carried the engine to London about 
1803." These references may be to the Tuckingmill 


t } 
engine re-modelled, but they might equally well refer | 
to a wholly new engine. If we accept Francis’ state- | 
ment. then we may say that a complete locomotive | 


vot carrying eight to ten passengers—being propelled 


at all by it over such highways as existed in London 
at that time ? We are forced to the conclusion either 
that the coach was a very small affair or that the 
boiler was very much bigger than that shown in, the 


on wheels was sent to London, and it would not be ' patent drawing, in Francis Trevithick’s sketch, and 
very unsafe to surmise that it ran through London | in the “orchestra drum" description. Indeed, the 


just in the form that it left Cornwall and that the 
coach that Felton built was trailed behind it. 

The conclusion of the whole matter is that we know 
nothing whatever about this first London locomotive 
except that it did make several trips from Leather- 
lane, and that taken for all in all, it was not a great 


success, Its ultimate fate is unknown. Henry 
Vivian—page 140—appears, to think it went to 
Merthyr Tydvil and worked on a tram road. This 


is a statement of some importance, as we shall see 
presently. Joseph Vivian says; “‘ I heard afterwards 
that the framing of the engine got a twist, and she 
was used to drive a mill for rolling hoop iron; and 
also that she ran on a tram road laid down in Regent's 
Park.”’ This, no doubt, would be the Euston Square 
enclosure, and the statement has, on that account, 
some significance. 

Two items of evidence remain to be added. Stuart, 
in his ** Aneedotes *’ of 1829, pp. 458-9, describes the 
carriage. Part of the description is put in inverted 
commas, but from what course it is drawn is not 
stated. The deseription is written as if made from 
an actual machine, but agrees so closely with the 
patent drawing as to arouse suspicion. 

In the Civil Engineer and Architects’ Journal of 
1839 is one of the best early “lives” of Trevithick. 
It was written by Hyde Clarke, and parts of it reappear 
in the short biography already referred to. In it 
oecurs the following remarkable Tt will not 
be found in Francis Trevithick’s “ Life.” “In 
1804 . about this time . . ~. Trevithick 
put into operation the first locomotive engine’ in 
London. . . .* The engine he used was:ahout the 
size of an orchestra drum, and which he attached to a 
phaeton between the back wheels. With this carriage 
an experiment was made in Lord’s Cricket Ground at 
Marylebone, severale men of science alternately 
steering it, and expressing their perfect satisfaction 
as to the ease with which it was directed. From 
hence it was steered down the New-road and Gray 
Inntlane, to the coach builders, whence the phaeton 
was Obtained. The next day Trevithick 
took the same engine and exhibited it in a cutler’s 
shop, working the machinery, which was one of his 
eesays, to show its general applicability. Subse- 
quently he had a temporary tramroad-cofistructed 
within am enelosure on the ground: now. € ied by 
Euston Square. This.road was of an elliptical form, 
and on it he fan his locomotive. It was opened to the 
public as an exhibition, and people crowded to see it ; 
but the second day Trevithick, in one of his usual 
freaks, removed the engine, and, to the great disap- 
pointment of visitants, closed the ground: This he 


——n it was better to let 
he sa 


} opportunity to avail 







pas after Catch-me-w! been discussed 
It looks very much as if ’ had confused 
several engines. 67. © he refe 
to Trevithick in his life of the two 

1874, does little more than ; ke; 
and hence, assuming that was wre e per- 


petuates the errors. oT st . 

Finally, we may note that Trevithick himself, in 
giving evidence before the Commission én Steam 
Carriages of 1831, said: ‘‘ The first e 
ever seen was one that I set to work in 1804 
road at Merthyr Tydvil.” It is extraordi ha 
in an inquiry on road vehicles he mentions neither 
the Camborne engine ner the London coach. 


~ 


Some Trecrnicat Detatts. 


A critical examination of the dimensions of the 
engine of the steamcoach reveals many difficulties. 
It is unmecessary to say that the power which ean bé 
developed by any steam engine depends upon the, 
amount of steam that the boiler supplying it can pro- 
vide. A very good modern steam engine requires 
at least 101lb. of steam per useful horse-power pér 
hour. Many modern steam engines require 30 Ib. to 
501lb., and even more. If we say that Trevithick 
required 30 lb. we shall certainly greatly under-state 
the quantity. But put it at that and let us ask what 
horse-power his boiler could generate. We have no 
definite particulars to go upon, but there is reason 
to suppose that the boiler was of his familiar type, 
with a wrought iron tube bent into the form of a U 
and placed horizontally inside the boiler shell. Now, 
it is impossible to see how he could have got more 
than 10 or 12 square feet of heating surface into the 
little boiler shown in the patent drawing—even 
when we reject the description of it as about the size 
of an “orchestra drum.’ He certainly could not 
count on more than about 51b. of steam per hour 
from each square foot of heating surface, or from 
50 Ib. to 60 Ib. total per hour. That would give him 
at most 2 horse-power at the engine. We have taken 
the figures on the generous side, and actually it is 
fair to doubt that even that power could have been 
developed. But supposing it was, can we imagine 


impossibility of designing a boiler on the Trevithick 
model that could make, enough steam to propel a 
coach and yet take up no more space than would be 
available, combined with the entire lack of con- 
temporary evidence, and the remarkable fact that 
Trevithick himself, as far as we know, never alluded 
to the recorded runs, raises a doubt in the mind about 
the accuracy of the memories of those who many years 
after the event wrote descriptions of them. With our 
present knowledge of the steam engine and the 
experience that exists as to the propulsion of vehicles 
on common roads we can safely say that Trevithick’s 
steam coach, as illustrated by his son, could not have 
worked. 


CATCH-ME-WHO-CAN. 


Let us turn now to the London railway locomotive 
of 1808. It has already been mentioned that the 
contemporary evidence about this engine is very 
weak. The best of it was found by that indefatigable 
antiquarian, R. B. Prosser, and was published in an 
unsigned article contributed by him to THz ENGINEER 
of December 18th, 1903, page 589. It would take 
too long to go through the article, but the substance 
of it was based on advertisements and paragraphs in 
the Times, the Observer and the Sun, mentioning the 
racing steam engine and the proposal to pit it against 
a racehorse. The first reference in July 8th, 
1808, and the last in the Observer in 18th of 
the same year. ~The dates are i since 
indicate the length of time that the railway at Euston 
Square existed. Thinking it probable that the Globe 
——now, alas! no more—which came into existence 
in 1803, and which always had a sporting column, 
would be likely to mention the engine, an exhaustive 
search of the files has been made, but has failed to 
reveal a single specific mention either in the editorial 





or advertisement columns, though a humorous 
about steam engines replacing horses appears 

in both the Globe and the on July 21st, 1808. 
An in itenk totally different 
kind exists. r. is pur- 
i shillings a 
drawing w : of being a 
genuine Rowlandson. It shows the Trevithick 
enclosure with the engine and carriage. There can 


be little or no doubt that the well-known engraving 
which was cut by Welch for Trevithick’s ‘* Life” is 
based on the Rowlandson drawing. There are slight 
differences in the costumes, and in the scenery, but 
otherwise the resemblance is too Glose to be for- 
tuitous. Mow, Rowlandson’s drawing is dated 1809 ; 
the artist died in_1827. . When.was the drawing 
executed ? If it was made at the time of the trials 
it is hardly conceivable that the wrong date would 
have been put on it; if it was made only a year or 
two after the event it is not likely that the artist 
would have got wrong by a year. If, as experts who 
have examined it believe, it is indeed a genuine Row- 
landson, then we must conclude either that the date 
was put on subsequently from_a faulty memory, or 

. contemporary .s 
much yi ray a matter of fact, 
ry rt i for the drawing 


5 


the engine is too crade to its identification. 
Mr. ‘Gevis has very kindly permitted this invaluable 
to be i 


we have.te consider is, ““ What was ‘ beee 
Francis — ‘Trevit' assumed that rese the 


so largely, if not 


lentirely, on the statement of Mrs. Guilmard, Davies 


Gilbert's sister. That Mrs. Guilmard’s statement is 
reliable it is legitimate, without discourtesy, to doubt. 
I¢- i ‘ridt’ APRIF probablé’ that a Tafy woulda “take a 
critical view of a sketch, and it is more than probable 
that anything that looked like the engine she knew 
would pass muster. To most people, and to nearly 
all women, a locomotive is w locomotive and nothing 
more. A ‘copy of One of these trade cards is here 
reproduced from Miss’ Edith K. Harper's delightful 
little biography 6f Trévithick, called “‘’The Cornish 
tiant,” with her permission and the permission of 
Messre. E: and F. N. Spon, the publishers. 

The date when Mrs. Guilmard wrote her memoran- 
dum is not known, for it certainly was not written 
in the year 1808,'as Francis Trevithick’s footnote— 
page 192—would lead one to suppose. The year 1808 
given in that note is probably a misprint. The 
memorandum says the trial ““took place on a waste 
piece, now Torrington Square.” As that square was 
not begun till the late thirties, it is evident the 
memorandum was written at least twenty years after 
the event. Torrington Square, it should be added, 
is just behind the British Muséum, and, as @ conse- 
quence, about half a mile from Euston station. 





such a vehicle as has been described—a coach capable 


Isaac Hawkins,® in a letter to the Mechanics’ Magazine 


of March 27th, 1847, makes the site the southern part 
of Euston Square, and Albinus Martin,’ 1868, gives 
it as very near, if not exactly where the North-Western 
Railway station stands. All three, it will be seen, 
indicate the same neighbourhood, but they leave 
the exact position in doubt. Fortunately, the con 
temporary advertisements found by Mr. Prosser, anc 
already referred to, put the actual site beyond ques 
tion. It was an area known as Bedford Nurseries 
which are shown on maps of the day as occupying the 
position now filled by Euston Square. 

Whilst it may be accepted without reserve that 
Trevithick did build a railway in London and didi 
certainly, at the end of July and possibly later, run a 
locomotive on it, it cannot with any certainty be 
stated that that engine was like the familiar skete}, 
of Catch-me-who-Can. In a letter of Trevithick’s, 
dated 1808,'* he tells Giddy that he intends “to put 
the inscription on the engine which you sent me,’ 
but he does not mention what the inscription was, 
and we cannot be sure that he meant a name at all. 


TECHNICAL DETAILS. 


The celebrity attained by this engine is due in the 
first place to the extreme simplicity of the design, 
and in the second to the fact that it was propelled by 
a single pair of smooth wheels on smooth rails. If it 
actually took the form shown in the drawing, it 
antedates, as far as the engine part is concerned, the 

il of Hackworth, and is the progenitor of the 
Rocket. It will, therefore, be of interest to examine 
the scanty technical particulars that are available. 

We have first Isaac Hawkins’ description, written 
in 1847." Hawkins was an engineer of some eminence, 
and is a fairly reliable witness. He states that the 
engine i about 10 tons, and, travelled at 
twelve miles an hour by his own timing. Then we 
have ‘particulars given by Albinus Martin in 1868.'° 
“* The ine itself,” he wrote, “ was to me an entire 
novelty, but not differing in general appearance from 
that on the Merthyr tram road, and of whieh an 
engraving has been published.” Thirdly, we have the 

iption given in Bendy’s™ letter of November 
8th, 1840, and distorted by Francis Trevithiek™ int. 
a manifest absurdity. Bendy writes of two engines ; 
one made in 1803 for a dredger, and the other, an 


.} engine not specified but belonging to the “ Trinit) 


House and Government.’ ‘The first engine had a 
cylinder 14}in. diameter with a stroke of 4ft. Francis 
mixed up the two engines and wrote—as if «quoting 
from Bendy—‘ The engine used in the dredger was 
of the same size as that fixed in London to run round 
the circle at the speed of fourteen or fifteen miles 
an hour the cylinder was I4}in. diameter, with a 
stroke of 4ft.” 

If Francis had examined this statement he could 
not have failed to see the folly of it. A locomotive 
designed,on those proportions would have been bigger 
than a The wheels would have been 
8ft. diameter, the boiler about 10ft. diameter, the 


height to the top of the chimney some 20ft., and the 
length overall 17ft. or 18ft. We need not trouble to 
discuss the we but it would have been certainly 
in the of 30 tons. If Bendy was right 


in ne rma the London enginé was the same size 
as the ity House engine, then thaf-engine must 
a. been much smaller than the dredger engine of 
We have Trevithick’s own statement—page 192 
that the engine weighed #beut 8 tons—that is on the 
assumption that his lettér of July 28th, 1808, refers 
to Cateh-me-who-Can. If of those 8 tons we may give 


‘| 5 to the boiler and containéd water, then the diameter 


of the boiler would have been about 5ft. and its length 
it-and 10ft. If it was 5ft., then the stroke 

have been about 2ft. and the diameter perhaps 

Tins or 8in. A boiler of these probable proportions 
would develop steam equivalent to between 8 and 10 


er. 

It will be, seen that even on the proportions here 
suggested the engine would have been a very big one. 
anda doubt rises to the mind if there is not a mistake 
in Trevithick’s estimate of the weight—8 tons. The 
Newcastle engine weighed, in working order, only 4} 
tons ; it had a horizontal cylinder 7in. diameter with 
a 3ft) Stroke. Its boiler was 4ft. diameter by 6ft. 6in. 
long. It had a fly-wheel and gear wheels, and was 
altogether of a heavier type than Catch-me-who-Can. 
We have fortunately a working drawing of this loco- 
motive, from a careful measurement of which it is 
possible to estimate that it could develop between 5 
and 7 horse-power—quite sufficient for the object 
Trevithick had in view. 

The statement by Albinus Martin that the London 
locomotive did not differ from the Merthyr engine 
“of which an engraving has been published,” will not 
have escaped attention. Martin, we gather, had not 
seen the Merthyr engine himself, but he was 
acquainted with the drawings given in various 
periodicals—in the Mechanics’ Magazine for Decem- 
ber 22nd, 1838, or in Alexander Gordon's “‘ Elemental 
Locomotion,” of 1832 and 1834, or in the “ Penny 
Cyclopedia,” quoted in the “ Life,” page 207. Francis 
Trevithick implies that there is no record of a Merthyr 





engine. Gordon says plainly that the engine he illus- 
* * Life,” page 196. 2 “ Life,”’, page 195. 
0 “ Life,” page 192. 13 “ Life,” page 240. 
u i4 


“* Life,” page 193. “Life,” page 197. 
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trates was a model. Indeed, in his first edition— 
1832—it has no funnel and, like the South Kensington 
model, was fired with a lump of red-hot iron. The 
resemblance to Catch-me-who-Can is striking, 
On the whole, this statement of Martin’s is the best 
evidence we have as to the appearance of the London 
locomotive of 1808. Unfortunately it was written in 
1868, sixty years after he had seen the engine; but 
we must not forget Henry Vivian's statement, 
already quoted, that he thought it went to Merthyr 
Tydvil and worked a tram road. 

Can it be denied; when the various points that have 
been brought forward are weighed and considered, 
that Trevithick’s London locomotives are still 
shrouded in mystery ? Yet there is a possible solu- 
tion. Was the first Camborne engine really destroyed 
by the fire in the shed, or did it become the second 
Tuckingmill engine? Was Hyde Clarke right ? 
Were the first Camborne engine, the London road 
locomotive, and the racing steam horse which ran 
round the enclosure all one and the same engine 
slightly modified ? Was Felton’s coach drawn behind 
it from Leather-lane to Lord’s and back, and was it the 
same coach that travelled round the circular railway ? 
There are a good many things that point to that 
suggestion as the solution of the mystery, but more 
evidence is required before it can be advanced with 
certainty. 

CONCLUSION. 

In bringing this inquiry to an end a tribute must 
be paid to the extraordinary genius of Trevithick lest 
it should be supposed that because a mystery sur- 
rounds two of his inventions any damage is done to 
his reputation. His genius is supported by too many 
well-attested inventions to suffer even in the smallest 
measure from the doubt that exists about the nature 
of two of them. To Captain Dick, the Cornish giant, 
the world owes more than to any other single engi- 
neers, not excepting Watt himself. 
indebted for the double-acting high-pressure engine, 
and it matters relatively little what else he did or did 
not do. That fact alone is enough to place him, and 
to preserve his memory for ever, on the highest 
pinnacle attainable by engineers. 








Letters to the Editor. 


(We do not hold ourselves responsive for the opinions of our 
correspondents. ) 





DROP FORGINGS. 


Srr, 
of the 


Whilst making a somewhat hurried tour of inspection 


many interesting features of the recent exhibition at 


Olympia, my attention was arrested by a simple black-and-white 


placard, on which were displayed these words : “ The one best 
way to do work is not a matter of speeding-up. It consists 


of the right sequence of the most efficient elements of motion.” | 


And, again: “The one best way cannot be achieved unless 
all unnecessary fatigue is eliminated.” 

My mind travelled instinctively, as it were, to the columns 
of Tae Excrtxeer, in which has appeared of late some corres- 
pondence on the above-named subject, namély, “ Drop 
Forging,” a correspondence which originated in a contention 


that the disease of low production in British industry might, | 


and should, find a cure in a study of the art of saving time, 
and which duly developed into a controversy centreing round 
the merits and demerits of drop forging as practised respectively 
in this country and in America. I hold no brief for American 
methods, and I speak from purely a locomotive standpoint ; 
but in view of the extent to which drop forging hasbeen de- 
veloped in Crewe Works—the original plant being laid down by 
the late Mr. F. W. Webb as long ago as 1899—we may, perhaps, 
claim to have had unique opportunities of studying the art 
from its early infancy ; and, although doubtless there is much 
that we can profitably assimilate ourselves from the United 


States, I maintain, nevertheléss, that the Americans have still | 


plenty to learn over here. 


Specialisation, mass production, and co-operative effort of 
the buman clement are admittedly matters that have been 
developed to a fine point in America, and I notice that particular 
stress is laid in your columns on American production being, 
as a whole, far greater than British, one specific instance cited 
being that of the production of seven hundred crank shafts 
in America as against one hundred in England. But, 1 venture 
to ask, are not these comparisons being pr dina 
which tends to be a little misleading ! Obviously, prior to the 
actual and final forging of an article under the drop hammer, 
there are various preliminary operations to be. disposed of. 
Here at Crewe, for instance, apart from the manufacture of the 
steel, the casting and pressing of ingots, the rolling of billets 
and bars, every care is taken to ensure that the billet or bar to 





be “ dropped ” is first of all cut or forged to approximately 
the required size. Surplus material necessarily spells excess 
of fin; excess of fin, in turn, means undue hammering, and 


resultant damage to dies. In presenting their figures, then, 
do your correspondents debit us with the time and labour 
involved in these preliminaries, plus the time taken up at the 
drop hammer, debiting the American specialist or mass producer 
only with the time taken up in the final operation of forging 
under the drop hammer? Their remarkable figures certainly 
impel me towards this supposition. 

Again, the man who specialises in certain articles has this 
distinct advantage—he can fire ahead for several months on 
end without a thought of changing his dies. Engaged on the 
same job day after day, week after week, mechanically as it 
were, he acquires “the right sequence of motion”; auto- 
matically he “ eliminates unnceessary fatigue.” 


I do not deny for a moment that his rival, the British 
specialist, possesses this same advantage, but how different is 
the lot of the locomotive engineer! His drop-hammer work 
is as varied as are the turns of a music-hall show, constantly 
changing to satisfy the annual demand. Apart from the steam 





To him we are | 


hammers, hydraulic presses, and rolling mills, which dispose of 
the preliminary work to which I have previously referred, the 
actual drop-hammer plant at Crewe ranges from the smaller 
7 ewt. hammer to the 4 “tonner” which was installed and 
commenced operations during the critical days in the spring 
of 1918. 

But the greatest number of forgings of one particular article 
to be “ dropped,” even under the smallest hammers, may be 
said never to exceed 2000 at one time, and if we take a couple 
of thousand signal fish-plate joints as an example, one hundred 
of which will be “ dropped” each day, three weeks will see the 
| job through, and the dies must then be changed for other 
| work. 

Actual locomotive work, much of which is done under the 
heavier hammers, is regulated mainly by the engine-building 
programme io course of being carried through, and the number 
of forgings to be “ dropped” in one pair of dies depends again 
on the “ class,” or classes, of engine specified in the programme. 

Except, perhaps, in the case of crank pins, the average number 
of forgings of one particular article may be taken as two for 
each engine. Taking seventy engines as the average building 
programme for a year, and assuming that the total seventy 
engines are one and the same class, the number of individual 
forgings to be “ dropped” in one pair of dies will be seen not 
to exceed 140, This number will on occasion become halved, 
that is, when the “ duplex ” method of drop forging is employed, 
a method which was evolved at Crewe with eminently satis- 
factory results, the idea being to “drop” from one bar or 
billet two identical articles together in a pair of double- 
impression dies, the two forgings being subsequently sawn apart. 
By this means the necessity of cutting deep and narrow recesses 
in a single die—into the extremities of which the metal will only 

| with difficulty be made to “flow ”—-is obviated. Not only 
this, but the duplex method provides a correct and equal 
distribution of metal, thereby ensuring a level blow from the 
tup. 

Again, in the case of ordinary renewal work, let us take a 
Gedge’s draw-bar hook as an example. Perhaps five hundred 
of these will be the most that are required; sixty will be 
“ dropped” each day, so that eight days will suffice to see the 
job through. The time occupied in changing a heavy pair of 
dies either in the hammer or the finning press will entail half 
| a day’s work, but since, in locomotive practice, it is inevitable, 
it cannot be regarded ag time wasted; it is simply an item 
on the programme which cannot be cut out. 

As to the respective claims put forward in favour of the 
British drop hammer, which causes the metal to “flow” 
upwards under the elastic crash of a tup descending by force of 
gravity, and the American so-called drop hammer, which crushes 
the metal downwards under a steam-propelled tup, these, I 
think, can best be determined by regults. 

Mr. Brett, in his letter to you of January 28th, reminds us 
that although “a great number of crank shafta were purchased 
| im America during the war, a great many were rejected, owing 

to the fact that the hammering effect had not produced the 
correct formation of the steel," 

The drop-hammer plant at Crewe, which, as your readers 
may know, is the Brett gravity drop pattern, was, during the 
war, engaged extensively on Government work of all kinds, 
and it is at least something upon which Crewe may be con- 
gratulated, viz., that the quality of the work was never in 
dispute; in fact, there. were never any rvujections, a certain 
well-known Government official even going out of his way openly 
to express his appreciation. ‘‘I have to thank you,” so he 
wrote, *‘ on behalf of the Ministry of Munitions, for the excellent 
work. you have done in producing stampings of trunnion 

| brackets. The part in question has hitherto been considered 
almost impossible to produce as a stamping, and . . . has been 
the means of great saving to the State.” 

AssisTANT ENGINEER. 





March 2nd. 


| UNEMPLOYMENT. 


Sum,—l have read with interest the article on 
ployment ™ in your issue of January 25th. 

Perhaps you would allow a student of economics to make 
some comments. 

You observe that at present no one has been able to state 
definitely the cause of the perturbations of trade, L have long 
been of opinion, and have found a great many men to agree 
| with me, that these perturbations are due in the main to human 
nature. When trade is good, merchants order in a very sanguine 
frame of mind, conficient that their business will continue to 
extend. The manufacturer, when he receives these orders, 
finds that his works are not large enough, and immediately 
proceeds to extend them and raise fresh capital. Herein we 
| have a sure source of an eventual trade reaction. No caleula- 
| tioms are made by either the merchant or the manufacturer 
of the quantities of extra goods whieh ean be absorbed. Each 
calculates that if he can get into the market first he will reap a 
reward. An example of this has been shown in the unwisdom 
with which innumerable companies rushed into the industry of 
“mass motor manufacture,’’ absolutely ignoring the extent 
of the possible demand. The glut produced by the action 
depicted naturally affects the merchant, who is unable to dispose 
of his goods. His sanguine confidence evaporates, and as his 
goods accumulate in his warehouse, the tide of pessimism rises. 
He eancels orders, which force. the manufacturer to reduce 
working hours or disthiss his labour. This is quite sufficient 
te account for the ordimary waves of “depression affecting 
industry. 

Smaller perturbations are, of course, caused by failures of 
harvests, or the introduction of any epoch-making invention. 

You observe that everyone anticipated a long period of good 
trade. Herein I think you are again neglecting the view of the 
economists. Some of them undoubtedly held that the policy 
of the Government in introducing an eight-hours’ day by legis- 
lation in so many industries would probably bring about a 
position in which British industry would become impossible, 
because incapable of paying the high wage rate needful to 
maintain the standard of comfort. This step taken by the 
Government, following almost immediately on the Armistice, 
was doubtless with a view to force employers to take on addi- 
| tignal hands, and, consequently, absorb demobilised men, 
Probably it had this effect temporarily, but we are now paying 
for that action, 

The assumption was made that the manual worker could and 
would, in an eight-hours’ day, give the same output as he had 
formerly done in a 9} or 10} hours’ day. It was obvious that 
this certainly could not be the case where machinery was con- 
tinuously employed, or where a man was only employed perhaps 
two hours out of his ten, like the railway man at a small local 


* Unem- 





| station. 








Moreover, the Prime Minister assured everyone that they 
would live in a new world, which they interpreted to mean that 
they would not. have to work so hard. 

It is known that the manual worker is turning out, in many 


instances, less than 75 per cent. of his pre-war output. How, 
then, with a lesser output of goods, can there be more goods 
to divide between us all, and how can there be even pre-war 
cargoes for our ships to carry if the goods are not to be pro- 
duced ? I have put this question to a great many of my friends, 
no one of whom has been able to deny the accuracy of the pro 
position, and I have viewed with amazement the rush of ship- 
owners to order new ships under the circumstances, 

The absurd view current amongst unthinking people that a 
man is entitled to a living wage is due to lack of clear thinking. 
Very few people realise that only a few years ago thousands of 
children were killed, the industry of those times did nut produce 
enough to maintain them, only the invention and industry of 
the mental and manual worker has altered the case to-day, and 
any lack of industry will again produce infanticide as an unav oid - 
able consequence—to my mind slackness is a sufficient cause 
for our present position, taken in conjunction with reduced 
hours of labour. 

Probably the good sense of the manual worker will teach him 
that the old proverb that “ you cannot eat your cake and have 
it still holds good. They have eaten their cake, produced by 
the expenditure of some twenty thousaad millions by the 
Government during the last few years, and a great part of 
which was fictitious credit and which provided the cake. Before 
we can have another eake we have to set to work to make it. 

The recent action of the mineowners in Wales in advancing 
their prices shows that the idea of squeezing the Government 
and the public is still to the fore. 

Until the mental workers who direct the operations of capital 
set themselves to tackle their problem and re-build their industry 
on a sound basis, instead of relying on combines or monopolies, 
we cannot hope for a revival of trade. 

I would like to observe here that the last action which I can 
eall to mind which improved the position of the manual worker 
and enabled a reduction of hours of daily labour to be made 
without reduction of output, was the invention of high-speed 
steel. Until the Prime Minister can guarantee something of the 
same kind occurring again, I am afraid his promise of a new 
world will be one more scrap of paper. 

H. B, Srrane. 
London, March 2nd. 


WATER POWER IN WALES. 


Sir,—All of your readers who are interested—whether pro- 
fessionally or otherwise—in the utilisation of the water power 
of the country must feel grateful for the article by Mr. J. B.C. 
Kershaw in your issue of the 26th ult., giving an exceedingly 
interesting account of the progress which is being made in 
North Wales in schemes of this nature. 

In fact he has whetted one's appetite to the extent that one 
is wishful for more details as to, at any rate, one of the new 
schemes, namely, that located at Maentwrog. The power to 
be derived from that station is so great that curiosity must be 
aroused as to how it is to be obtained. Presumably from the 
neighbouring Cwm Prysor stream, with water taken from 
above the Raven Falls ; but, this, in itself, would hardly seem 
to be sufficient without some storage reservoir, and a big one 
at that. Is such a reservoir contemplated, or how ie the power 
to be obtained ? In the same district there are many poss- 
bilities wasted, one in particular being the considerable fall 
between Cwm Orthin and Tan-y-grisian, with potential posai- 
bilities of largely increasing the available storage capacity in 
IAyn Cwm Orthin itself. Another portion of the same stream, 
lower down the valley, known as the Goedal, provides a con- 
siderable fall, with inore water available. 

It would also be interesting to know whether there is any 
substantial reason why the Conway River and tidal waters 
could not be utilised with advantage. 

. 8. O’Dwver. 
Bramhall, March Ist. 


. INCOME TAX. 


Srr,—With regard to the Ch Hlor's 
a Bill will shortly be introduced abolishing the three years 
average system, it may be well to consider the position produced 
by the alternative proposal to substitute—as recommended 
by the Royal Commission—the profits of the preceding year, 
having regard to the serious slump which has taken place in 
80 many businesses. 

Hitherto the three years’ average has beén based upon the 
profits for the three years ending on the date preceding the 
year of assessment to which the accounts have usually been 
made up, and most probably a similar system will be adopted 
with regard to the new basis of assessment. 

Thus, if a firm makes up its account# t6 Jane-30th, the 
assesament for 1922-23 would be based on the profits for the 
year ending June 30th, 1921, and would therefore include 
a large portion of the period prior to the slump. It is therefore 
an important question whether, in many businesses, it might 
not be advantageous to change the financial year so as to end 
on March 31st, in which case the assessment for 1922-23 would 
be based, as it should be, on the twelve months to March 3ist, 
1922. The Revenue could scarcely raise objection to this 
method being adopted, as it is merely carrying out the system 
advocated as nearly as possible. 

May I suggest, therefore, that traders and manufacturers 
to whom this might be an advantage should take stock on 
the 3lst of the present month, so that later on in the year, 
when they will be able to judge whether it is advantageons 
to adhere to their old financial year_or not, they will be in a 
position to adopt either system. 





t that 


. 


Cuas. H. Torrey. 
London, E.C. 2, March Ist. 








Tue Ashford Schools of the South-Eastern and Chatham 
Managing Committee are to be handed over to the Kent 
Education Committee. Under the Education Act, what are 
called the “tops ”’—the boys in the high standard—are 
to be removed to other schools, and thetr places filled by 
outsiders, not necessarily the children of 8.E. and C. 
employees. The schools have excellent traditions. Most 
of the scholars haye passed into the Ashford works, .and 
some are now among the officers on the railway. The 
family tradition has, however, been wiped out, and there 
is no sentiment left for keeping them purely as railway 
schools. 
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Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Decontrol and the Future of Trade. 


Mvcu depends on the decisions of the conference 
now being held by the coalowners, the miners, and the 
Government respecting coal de-control. The whole future 
of the iron and steel trades depends upon the output 
and price of fuel, and manufacturers and workers alike 
will follow with keen intertst the proceedings. The two 
main questions under consideration are the discon- 
tinuance of financial control and the establishment of a 
fresh system for the regulation of wages. The principal 
feature in the Government's latest policy is the termination 
of financial control on March 31st. Its adoption would 
leave owners and miners free to adjust the industry accord- 
ing to the new economic conditions. The miners are against 
any de-control which might destroy their proposal for 
the consolidation of the industry for all wage purposes. 
The owners, although they approve of de-control in 
principle, consider that its operation should be delayed 
until a working scheme between them-and the miners 
is in course of application. De-control means to the men 
the undoing of the advance made during the war towards 
nationalisation. The wage question is a very disturbing 
factor, the men feeling they would fare better in the 
negotiations now proceeding if control continued. Coal- 
owners went de-control, as they believe State management 
of industry is inefficient. The interruptions of the wages 
negotiations, as a result of the owners for district 
agreements and the men insisting upon a national agree- 
ment, brought to notice one element in the problem which 
is made up of such controversial matters as the unification 
of the coal industry, the cost of production, competition 
in the home coal markets, and the position of unprofitable 
collieries. The right solution of the problem may call for 
some sacrifice on the part of owners and men. Adjust- 
ments and fluetuations, according to the state of the 
industry, after a standard wage and a minimum profit 
has been fixed, are contemplated. The owners regard 
the unifying of the industry and the pooling of profits 
as impracticable. If a compromise is suggested on the 
principle of a national settlement the negotiations should 
proceed more favourably. The vital question to which 
both owners and workmen have to apply themselves 
in the discussion of the wages standard is the enormous 
rise in the cost of production between the pre-war and 
post-war periods. It is no exaggeration, if we deal with 
both wage cost and volume of output, to say that the cost 
of production of a ton of coal in the British coalfield has 
more than trebled. That is the erux of the whole question, 
and additional immediate importance has been given to 
it by the intention which, according to report, the mine- 
owners of the kingdom have of giving notice for a reduction 
as from March 31st next. Whether the notice will be as 
sweeping a one as the 30 per cent. which the men’s leaders 
in South Wales are suggesting is considerably doubted 
ont he Birmingham Iron Exchange. But that it will be 
substantial there is no question here. Mr. Hodge's 
suggestion that a reduction in coal prices might carry 
with it a further reduction of £4 per ton in steel is, of course, 
now entirely out of court by this week’s coal advance, 
The pre-requisite of a trade revival is the ability to manu. 
facture iron and steel very much more cheaply than our 
cireumstances now permit of. In the endeavour to keep 
the iron and steel works oecupied business is being carried 
on at a very meagre profit, or even at a loss, Intermittent 
employment necessarily means a heavy addition to the 
burden of dead charges. But manufacturers, particularly 
in the steel trade, are showing a willingness to take risks 
rather than let the exploitation of collapsed exchanges 
go on unchallenged. The best hope of improvement 
lies in the new conditions which will be opened out by 
de-control, Whatever the effect on coal prices, there is 
likely to be appreciable relief as regards slacks and cokes. 
There are signs, I am pleased to say, of appreciably easier 
conditions as regards coke. It seems unlikely that with the 
competition there is for new business in iron and steel 
the rigid regulations maintained heretofore by the fuel 
trade organisations with regard to prices can be maintained. 
For the Government's proposals coucerring the rectifica- 
tion of exchange rates we shall haye to wait apparently 
till after Easter. 


The Coal Prices. 


Consternation reigned in iron and steel circles 
in Birmingham on Monday when it became known that, 
following the announcement of the South Derbyshire 
coalowners to increase prices, the South Wales collieries 
had adopted similar action. It is understood here that 
industrial coal for home consumption will be raised to 
a similar extent, and it is fearfully anticipated that the 
Warwickshire, Staffordshire and East orcestershire 
collieries will follow suit. Owners’ statements that the 
inereases are essential owing to the increased cost of 
production and the lack of orders, mainly for export, 
are realised to be only too true. Wages, it is stated, 
represent nearly 80 per cent. of the cost of production. 


Wages in the Iron Trade. 


The increasing urgency of the unemployment 
situation in the iron and steel industry in the Midlands 
consequent upon the prolonged slump in the industrial 
markets and the question of wages in the sheet trade 
is oceupying @ prominent position in the conference now 
taking place in London of the Iron and_ Steel Trades’ 
Confederation and the Iron and Steel and Kindred Trades’ 
Executive. As the organisations are among the strongest 
financially of their kind, and have not been involved in 
any great industrial struggle to a serious extent, the heavy 
drain upon their funds by members out of work drawing 
unemployment benefits will not be so vital a factor as 
ig the case with many other unions. At the same time, 
the situation is regarded by the executive as being so 
serious that representations are to be made to the various 


arrangements by means of which the general unemploy- 
ment situation may be somewhat alleviated. In addition 
to the setting up of such machi , itis further proposed 
that a “ pool” should be establi ed to deal with times 
of slackness in the trade. The question of wages in the 
sheet trade is to be dealt with A. @ joint conference re 
sentative of employers and unions concerned to be rel 
in London this week, when it is anticipated that certain 
Pp will be put forward by the owners for lowering 
the sliding seale by which the payments of the men are 
at present operated. The Iron and Steel Confederation’s 
attitude on this matter is that if employers reduced the 
market prices for their goods to a figure at which they 
could afford to sell, wages would automatically fall, 
because the wages of the workpeople are regulated 
according to the selling price of material. The union is 
not disposed to agree to any interference with the existing 
arrangements in respect to the regulation of wages 
according to the sliding scale. 


Small Iron Trade Demand. 


I regret to have to intimate that I can see no 
improvement at present in the demand for iron. Every- 
body is still holding off, and no one will buy unless 
absolutely compelled. The most convincing commentary 
on the unreality of present prices is the indifference 
displayed with regard to them. Pig iron smelters were 
not so much as asked what they were prepared to take, 
save in rare instances. Pig iron production has been 
reduced to a very low ebb in the Black Country. Where 
furnaces are kept going there is great nervousness lest 
the shrunken demand should leave unmarketable stocks 
on hand. It is stated, however, that the contracts placed 
before the slump became so pronounced are absorbing 
a good proportion of the iron now being made. It is 
hoped that substantial relief may be early forthcoming 
in the price of coke. Some blast-furnace owners do not 
hold out much hope of concessions which would materially 
aid in the stabilisation of raw iron prices. Pig iron prices 
are steadily being reduced on most brands, but the expected 
demand has not yet appeared. It is now possible to buy 
Staffordshire forge iron at £9 10s. per ton. Foundry iron 
is not quite so plentiful, and is keeping up a little better, 
especially as the principal furnaces largely relied upon 
by local consumers are now out of blast. As to the position 
of other Midland districts, smelters are prepared to con- 
sider offers according to individual circumstances, but it 
is not possible to define any market level. 


Manufactured Iron Prices. 


The stagnation in the Staffordshire manufactured 
iron trade continues unrelieved, and on Birmingham 
exchange this (Thursday) afternoon the a brought 
in from the district of standing mills ‘orges were 
pitiful to listen to. Unfortunately, I never remember 
a time, except in the case of a strike, when the Stafford- 
shire ironworks were so long laid off as is the condition 
to-day. The price situation gets worse and worse. 
There is now little pretence of combined action amongst 
the bar iron makers and their Association. While the 
standard remains nominally £26 10s., makers are freely 
selling at £24, and orders have even been accepted at £23. 
This business, however, is limited to small quantities 
for actual and early consumption. The present quotations 
are considered to be quite useless as a of attracting 
foreign business. 





Reduction in Roll Prices. 

The heavy foundries have also reduced their 
prices for rolls and heavy mill machinery by £3 per ton. 
This is the first reduction made since the slump com- 
menced, and the ice for rolls is still considered 
exceptionally high. foundries are badly off for work, 
&@ condition generally prevailing also in the large number 
of establishments making small castings. 


The Steel Prices Holocaust. 


There is still an unsatisfied world hunger for 
steel. It is hoped that now a period of lower prices has 
been definitely reached there will be renewed settlement 
and confidence which will once again bring business 
forward. No extensive buying is yet taking place, though 
there is a prevailing feeling that now that prices have been 
really holocaused trade is gradually approaching a 
business footing. It is the opinion that prices have even 
yet not touched bottom, and, with a falling market, 
immediate requirements only are being attended to. 
In spite of the depression, there is an optimistic undertone 
which looks for a revival of activities within the next 
three months at latest. The further reductions in prices 
which have taken place include steel angles, from £21 to 
£19 10s. basis, delivered ; joists, £21 to £19; tees, £22 to 
£20 10s. ; — and tank plates, £22 10s. to £21; boiler- 
a re £29; mild steel rounds, 3in. to 5}in. 
ted, £21 12s. 6d. to £17. The extras, 
particulary those relating to tested rounds, are being 
revised. While it is fully recognised that these do not 
represent stable prices, they offer some inducement to 
consumers in urgent need of material. Belgian competition 
in steel continues keen. Billets have this week been 
offered for delivery in the Midlands at £8 16s., or nearly 
£6 below British prices. Steel gas strip made in the 
district is about £1 cheaper at £18, and bars re-rolled from 
Belgian billets can be bought at £16. The mills specialising 
on this kind of re-rolling are comparatively busy. 





Scrap Prices Tumbling Down. 


Scrap prices, both iron and steel, are still tumbling 
down shockingly. Holders are evidently needing money. 
On no other. supposition can present prices be accounted 
for. Steel scrap has become remarkably ae, and 
there has been some speculative buying on the 
expectation that such figures cannot possibly continue 
for long. The large continental sales of war material 
are said to have some influence on the quantity on offer. 
Heavy steel scrap has been sold at £4 per ton, and in some 
cases it is alleged as low as £3 per ton, and steel turnings 
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Conciliation ards and the employers’ organisations 
in the industry with a view to establishing suitable 





at £2. Plate shearings have been reduced from £11 to 


Workless Workers. 


The number of persons out of work in the 
Midlands grows slowly day by day. Where works are 
not completely closed down they are able to provide 
only two or three days’ work a week. In Birmingham 
there are totally unemployed 55,112 hands, and, in 
addition, there are short-time workers employed not more 
than three days a week numbering 19,845. The unem- 
ployed registered at Coventry as either wholly out of work 
or on short time is 18,635. For Wolverhampton the 
figure is 8355. Altogether in the West Midland area 
there are out of regular employment 134,596. Many of 
these have exhausted the benefits to which they are 
entitled in the shape of out-of-work donations or unem.- 
ployment insurance, and their position is becoming 
serious. Over 50,000 workers in the Midlands are affected 
by proposals for wages reductions which are the subject 
of negotiations between employers and representatives 
of the trade unions whose members will be affected. The 
industries concerned are engineering, brassworking, 
wrought and galvanised hollow-ware, nuts and bolts 
and chemicals. Active resistance to the suggested ——_ 
cuts is being offered by the nut and bolt makers. The 
Workers’ Union and the National Union of General 
Workers have declared a general strike throughout the 
Black Country in this trade, by which 5000 workers 
will be directly affected. The towns concerned are 
Smethwick, West Bromwich, Deriaston, _Wolverhamp- 
ton and Blackheath. The 1gZ reductions 
in the first place were that women should 
aceept 32s. 6d. per week at 21 years of age, 
as against the ruling 39s. 3d. at 18 years. For women 
of 18 years the offer is 29s., a reduction of 10s. 3d. 
Following this there was a proposal which would have 
the effect of reducing the wages of the men by 10s. per 
week and those under 18 by 5s. In the other industries 
efforts are being made to arrive at mutual agreements. 
Every avenue is being explored in the brass trade, where 
the proposals of the brassmasters, if accepted, would 
mean the men accepting a reduction of 15s. per week and 
boys 8s. Eighty per cent. of the wrought and galvanised 
hollow-ware workers of the country are in the Midlands, 
and the employers’ proposals are that pieceworkers 
should agree to a reduction of from 8s. to Ils. per week. 
Chemical workers, both in the ** heavy”’ and “‘ fine” seetions 
are affected by the reduction proposed of 5s. in the case 
of day workers and an alteration in the rates of shift 
workers. About 2000 hands are affected in this area. 
For the second time a protracted conference between the 
Birmingham and Wolverhampton Engineering Employers’ 
Association and representatives of fifteen trades unions 
endeavoured to reach a decision on the wages of boys and 
youths in engineering establishments. It proved abortive. 
but the door was not closed, a committee being appointed 
to investigate further with a view to arriving at a 
recommendation for settlement. The proposed new 
schedule offered by the employers, compared with the 
rates in operation, are as follows: 14 years, 12s., as against 
10s. 6d. and 10s. 9d. bonus ; 15 years, 15s., against 12s. 6d. 
and 10s. 9d. bonus; 16 years, 19s., against 14s. and 
10s, 9d. bonus ; 17 years, 23s., against 15s. 6d. and 10s. 9d. 
bonus; 18 years, 28s., against 19s. and 26s. 6d. bonus ; 
19 years, 33s., against 21s. 6d. and 26s. 6d. bonus; 20 
years, 40s., against 23s. 6d. and 26s. 6d. bonus. Some 
20,000 young engineers, boys and youths, are affected 
by these pro For some time past the chain trade 
in the Cradley Heath district of the Black Country has 
been in a depressed condition, and most of the small 
factories in the industry have been closed, while the bulk 
of the workers at the larger factories are on short time. 
The position is attributed largely to the fact that huge 
stocks of unused chain held by the Admiralty and War 
Office have been released for sale. Mr. C. H. Sitch 
has taken the matter up with the President of the Board 
of Trade, and has been informed. that it is unlikely that 
very large quantities will be declared surplus in the 
immediate future. 

Birmingham University's Assistance to Industry. 

Birmingham University is very anxious to make 
the services which its Metallurgical Department is able 
to render to the Birmingham industries better known. 
With this object a second annual visit of in tion of 
local manufacturers was arranged last week, The guests 
were representative ones, and a tour of the Metallurgical 
Department was made under Professor Thos. Turner. 
Those present included Sir Gerard Muntz, of Muntz’s 
Metal Company and the Institute of Metals; Mr. W. R. 
Williams, Aston Chain and Hook Company and the Cold 
Rolled Brass and Copper Association; Mr. William 
Dugard, Dugard Brothers and the Cold Rolled Brass and 
C »pper Association ; and Mr. Herbert Dugard, Heaton and 
Dugard and the Institute of Metals. The University is ap- 
pealing for £10,000 to make the equipment of the ur- 
gical t efficient, and an annual sum of £3000 is re- 
quired from external sources also for upkeep. Professor 
Turner explained that the scheme of instruction is fixed 
by the conception of Mr. Joseph Chamberlain when the 
university was founded. 








LANCASHIRE. 
(From our own Correspondents.) 


Mancuester, Thursday. 
Iron, Steel and Metals. 


DEPRESSION now reigns unchecked in practically 
all the markets, and iron, steel and metals are no exception 
to the rule. The indifference of buyers is the marked 
feature of the Manchester Exchange, and contrasts with 
the independence of sellers, which was so conspicuous up 
to the late autumn of last year. The autumnal coal strike 
seems to mark the dividing line between the periods of 
‘ood and bad trade, and in some departments—as in the 
oundry trade—it indicates the time when buying practic- 
ally ceased in this district. One looks in vain for any sign 
of returning activity or increasing confidence, and it is 
to be feared that a vast readjustment of prices has yet to 
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be brought about—more especially in iron and steel— 
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before we can get to a basis from which improvement may 
start. 


Metals. 


The whole range of prices in the non-ferrous 
metal market is comparatively low, and there is no need 
for any further fall here, so far as the re-establishment of 
confidence in values is concerned. If there were any general 
expectation of good business in the engineering trade the 
present prices of metals would be a strong inducement to 
lay in stocks ; but up to the present time buyers seem quite 
unaffected by low prices in the metal market, although 
many of them would admit that the chances of a rise are 
much better than the chances of any further serious fall. 
Nevertheless, they do not come in to buy, but are content 
to wait until an upward movement has well begun. Copper 
was particularly depressed all through last week, and even 
refined ingot copper could be obtained at not much above 
£70 per ton. Reports from America indicate that the 
demand is almost as feeble there as it is here, and American 
engineering is not hampered as we are here with enormously 
excessive prices for iron and steel. Bar stcel, for instances, 
is quoted there at 2.15 dols. per 100 1b., and that is not 
greatly in excess of a normal pre-war figure. If America 
cannot get copper up to a paying price it is no wonder that 
we cannot keep our various materials at prices which will 
cover the eost of production. The prices for manufactured 
copper and brass were all reduced by about £2 per ton, but 
they do not yet seem to be so low as they might be, in view 
of the values for the raw metals. The usual fluctuations 
have occurred in tin, but they do not seem to indicate any 
decided movement one way or the other. The heavy pre- 
mium demanded on Straits tin is steadily weaning con- 
sumers from it and driving them to use other kinds. 
Possibly when the Federated Malay States Government 
comes to its senses it will find a very much diminished 
market for the metal which it is accumulating. The main 
interest of the metal market has been of late turned 
towards lead, where the greatest slump has taken place. 
It is interesting to recall that just a year ago foreign lead 
was selling in our markets at well over £50 per ton, and 
that at the end of last week it could be bought at £16 10s. 
The actual fall within the twelve months is £36 10s. per 
ton, or more than two-thirds of the price. The amount 
of the fall during February, 1921, was £6 10s. per ton. The 
reasons are rather obscure, but probably one good one is 
that more lead is coming in than the consumer is ready to 
absorb. Spelter has sufiered a little, mainly in sympathy, 
but the spelter price is now about £8 above lead, which is 
as it should be. There was a slight recovery in lead at the 
beginning of this week, but it was only natural after 
so tremendous a fall. 


Pig Iron. 


There is very little actual buying now going on in 
the foundry iron market. Merchants, of course, would 
make ** ” sales if they could at a substantial reduc- 
tion on the nominal prices, but one cannot find that much 
business of this kind is being done, and the inference is 
that consumers are not yet ready to buy at any price. 
The nominal figure for No. 3 at the Midland furnaces is 
£10, which would mean about £10 10s. per ton delivered 
here, and it is claimed that this price is close up against 
costs. The claim is probably mght, because otherwise 
one cannot account for the blowing out of furnaces rather 
than produce more iron to sell at less than £10; but the 
proceeding is unfortunate in the general interests of trade, 
because what trade most urgently needs is cheaper iron 
and cheaper fuel. Without this we cannot hope to hold 
our own in the industries of the world. There are, of course, 
offers of pig iron here at less than £10 10s. delivered, but 
these offers are isolated lots, and one suspects that they 
are forced sales, made in order to turn the iron into money 
quickly. The outlook is very uncertain now that furnaces 
are being put out, but the general belief is that foundry 
iron must become much cheaper during the course of the 
year, and at any rate consumers seem all to be persuaded 
of this fact. 


Finished Material. 


The only definite change in the market for finished 
iron and steel is a reduction of £2 per ton in the price of 
“Crown” bar iron. Lancashire hoops have not yet been 
changed, but, of course, this is to come. The prices for 
steel bars are very uncertain, but some people say they 
may be obtained at £16 or £17 per ton. Meantime foreign 
steel bars are offered at about £12 5s. delivered. 


Scrap. 


The market for serap seems to be absolutely life- 
less, and one cannot find that there is any buying going on 
in this district. Some founders seem to be buying cheap 
foreign pig iron—down to £7 per ton—for mixing p 8e8, 
so perhaps one cannot be surprised that consumers do not 
care to pay £9 10s. to £10 for scrap. In the wrought scrap 
market the nominal price is still £6 per ton, and consumers 
say that there is plenty of it in the market at that figure 
For steel scrap there is no market at present at any price. 


The Engineering Industry. 


At a time like the present, when the outlook for 
the engineering industry is so gloomy, it is very satisfactory 
to hear of a firm which can look forward to the immediate 
future with confidence. Speaking at a meeting of share- 
holders in Mather and Platt, Limited, the chairman, Mr. 
Loris E. Mather, said that the year 1920 had been the best 
in the history of the company, and the tonnage output for 
the last six months of the year was 30 per cent. greater than 
in 1913, the firm’s previous record year. What is even 
more satisfactory at the present time is the Rnowledge that 
the firm’s invoicing figures for January and February 
of this year are 120 per cent. above those for the same 
months last year, although trade in the early part of last 
year was largely interfered with by the moulders’ strike. 
The extensions of the firm’s machine shops, which com- 
menced early last year, are now in occupation, and there 
is plenty of work to fill them. It is gratifying to learn that 
the firm now employs more men than it has ever done ; 
and that in spite of general unrest in the labour world, it 





does not obtain at Park Works, where the output per man 
is practically up to the pre-war standard. Mr. Mather said 
there was, however, a need for greater co-operation amongst 
those in industry, now that the artificial conditions of war 
time and booming trade are no more. He said that if we 
were to hold our own against foreign competition all sec- 
tions of the community must pull together and cut out 
waste, extravagance, and restrictive measures, whether 
affecting labour, capital, Government, or trade as a whole. 


The Ship Canal and Cost of Labour. 


Speaking at a meeting of the shareholders in the 
Manchester Ship Canal last week, the chairman, Mr. W. C. 
Bacon, gave some interesting figures with regard to the 
changes in the hours of labour and in wages which have 
come about during the last few years. He said that the 
canal found employment for 10,000 persons altogether, 
and out of that number 8000 were employed directly on 
the canal. In 1914 the company had a wage bill approxi- 
mately of £505,960 per annum, whereas to-day that bill 
had grown to £1,778,712, or roughly three and a-half times 
the pre-war total. 


Unemployment in Lancashire. 


The’ conditions with regard to employment in 
Lancashire show no sign of improvement, The cotton 
industry is in a worse state than engineering. Short-time 
working commenced last October in the fine cotton 
spinning branch and in December in the mills which oper- 
ate on American cotton. The trade union funds have been 
already very largely depleted and the funds of the Cotton 
Control Board are now being utilised in addition to the 
Government unemployment pay for the benefit of those 
who are out of employment. Some idea of the state of 
affairs in the cotton towns can be gained from the fact that 
in Preston alone there are 8000 cotton operatives idle, 
while in Burnley it is reported that four-fifths of the looms 
are stopped. These are only typical examples of the con- 
ditions which exist in many Lancashire towns at the present 
time. 


Manchester Association of Engineers. 


At a meeting of the above society, held on 
Saturday, 26th ult., a paper on “‘ Cleaning and Dressing 
Castings "’ was read by Mr. F. W. Wilson. Mr. Wilson said 
the fettling shop was by no means an ideal place to work 
in, on account of the large amount of dust and heat usually 
met with. The dust from the sand cores must affect the 
health of the worker, but the regulations of the Factory 
Act, 1901, did not extend to foundries. He said that in 
many iron and steel foundries the most elementary means 
for dealing with dust were lacking, nothing being done 
beyond wetting the sand after removal from the casting. 
The author described and illustrated a suggested lay-out 
for a fettling shop for dealing with iron castings up to 
20 tons. A feature of the lay-out is the provision of 
several pite covered with perforated steel floor plates, with 
hoppers. beneath, connected to an exhaust fan. This 
arrangement is suggested as a means of dealing with the 
dust during the coring of the castings. The latter are placed 
on these perforated floors and the sand and dust are drawn 
downwards away from the worker. The sand is drawn into 
a closed chamber and the light dust through the exhauster 
into a water tank. For barrelling castings Mr. Wilson 
recommended the sand blast barrel, which is perforated and 
revolves slowly in a closed chamber with a hopper under- 
neath. The hopper is connected with an exhauster for 
drawing away the sand and abrasive material. Blast jets 
fixed at one or both ends of the barrel project the abrasive 
against the castings, which are thoroughly and expe- 
ditiously rid of sand on the outside and to a large extent the 
cores also. It was claimed that with this apparatus the 
castings can be cleaned in one-third of the time occupied 
in the ordinary “ rumbler.” An arrangement is provided 
whereby the abrasive can be drawn up into a settling 
chamber, where it is automatically graded and separated 
from sand and dust for re-use. The paper included 4 
description of modern sand blast plants, the most populat 
of which is the Tilghman plant. 


Barrow-tn-FurnNEss, Thursday. 
Hematites. 


The ition of affairs in the hematite pig iron 
trade of the North Lancashire and Cumberland district 
shows no change on the week. The total amount of iron 
being produced is smail compared with the capacity of the 
district, and it may be further cut down at an early date. 
The Barrow Company continues to operate with four 
furnaces, but it is not yet known whether these furnaces 
will continue to work after the present contracts runs out. 
Buyers, whatever their requirements may be, are not at 
all inclined to come forward with business, and there is 
still a call for a further reduction of values. Even the 
present reduced price is not attracting trade, and smelters 
are still faced with the high prices ruling for certain sorts 
of raw material. 


Iron Ore. 


The demand for iron ore is very flat. The Barrow 
Steel Company is able to keep going at its mines in Furness 
at Yarlside, Park and Antiecross, but the Road Head Mines 
are on short time and the Hodbarrew Mines are closed down 
altogether. A further cut in ore prices is noted this week, 
both as regards native and Spanish sorts. 


Steel. 


There are no new features in the steel trade, with the 
exception that there has been a reduction in the price of 
rails. The demand for all classes of steel is slack, and there 
is no immediate prospect of betterment. In the meantime 
the producing plant and the rolling mill and foundries and 
hoop mills are pretty well employed at Barrow ; but this 
activity is not going to last for long, unless there is an 
improvement, of which there are as yet no signs. 


Fuel. 
There is a slow demand for coal so far as steam 

















































































































































sorte are concerned, but house coal is in full demand, and 
much interest is being shown as to the future prices. Coke 
is in limited demand on account of the few furnaces blow- 
ing, and is again easier in price. 








SHEFFIELD. 


(From our own Correspondent.) 


Where Trade is Good. 


To be continually croaking about the gloominess 
of the industrial situation becomes nauseating. The 
subject has to be dealt with, of course, from time to time 
and everyone here knows well enough that in the main 
the position has little in it of a cheerful character. Regard- 
ing one steel works, however, which local reports had 
“closed down until the men see their way to return at 
reduced rates of pay,’’ I am assured by the management 
that such reports are untrue. The works are operating 
almost as usual, and will continue to do so as long as ever 
possible. In another case there is only sufficient work in 
hand to provide employment for each man for four days 
in one week and none in alternate weeks. That is one 
of the large works, unfortunately. At another, near by, 
operations have been brought to an entire standstill. 
Those three instances give a fair index of the position in 
this district. In many cases whole departments have 
had to be closed down, throwing large numbers of men 
idle ; but, on the other hand, there are cheering examples 
like that of the Park Gate Iron and Steel Company, 
Limited, on the Rotherham side, where works are being 
run almost at full pressure. I found it very refreshing, 
too, to spend an hour or two the other day at the rolling 
stock building works of Cravens, of Darnall—the firm to 
which I have referred several times of late in the matter 
of the Roumanian State Railway repairing contract. 
Cravens have a fine site for their works in a suburb of 
Sheffield, right by the side of a main line railway, and 
where there is plenty of room for expansion. Indeed, in 
recent times the works have undergone very considerable 
extensions and reorganisation, and no fewer than twelve 
acres are now covered in. 


Cravens’ Extensions. 


I have before me as I write bird’s-eye views of 
the works as they appeared fifty years ago and now, and 
am thus able to form a very clear idea of the tremendous 
developments which have taken place. There has been 
no standing still. Even now important extensions are 
being carried out—in face of all the dreary talk of the 
pessimists—and it was specially to see them that I paid 
a visit to Darnall. They include large machine shops, 
saw mills and erecting shops, which, fitted as they are 
with the latest labour-saving devices, rank with the most 
modern and up-to-date of their class in the country. The 
machine shops, saw mills and stores, I noticed, are so 
arranged that material is fed direct to the erecting shops 
with a minimum amount of handling. Carriages or wagons, 
on completion, can be transported quickly from one set 
of rails to another by means of electric traversers, in 
addition to which each bay has two electric overhead 
cranes. The saw mill is fitted with a dust suction plant, 
so that all sawdust, chippings, &c., are conveyed from the 
various machines through pipes to a “ cyclone,”’ from 
which they are fed to boiler furnaces, the latter being 
specially arranged, in conjunction with the latest type of 
heater unite, for warming the shops, thus ensuring the 
comfort of the workers. The smithy and forge departments 
are being reorganised and extended to admit of additional 
heavy drop stamps, steam hammers and forging machines 
being installed. Alterations and extensions are also being 
carried out in the iron and brass foundries, the steel frame 
departments, and in several other shops, where new modern 
plant is being installed. Cravens’ experience in the 
building of rolling stock of the most luxurious description, 
as well as of all- kinds of traffic vehicles, is about as wide, 
I should say, as that of any similar works in the world. 
Contracts recently executed by the firm include all-steel 
wagons for the South Indian Railway, passenger coaches 
for the South African railways, beside many passenger 
cars and goods wagons for the home systems, and the work 
now in hand, which is sufficient to ensure activity until 
the end of the year, supposing no fresh orders come in the 
meantime—a contingency which is extremely unlikely 
includes: 27 carriages for the Taff Vale Railway; 40 
carriages for the Great Northern; sleeping and dining 
ears for the Siamese State Railways; 1000 20-ton coal 
wagons for the North-Eastern ; 257 covered goods wagon 
for the Glasgow and South-Western; and 500 goods 
wagons for the South-Eastern and Chatham Railway ; 
also pressed steel forgings, castings, wheels and axles. 
So into Cravens’, at any rate, the industrial gloom has 
not yet penetrated. 


A New Electric Brass-melting Furnace. 


Just recently a question was raised locally 
regarding the melting of brass by means of electric fur- 
naces, and arising out of this matter I have received an 
interesting communication from a director of a Sheffield 
firm interested in the construction of electric furnaces. 
It is curious to note, he says, that while over 200 electric 
brass-melting furnaces were sold in the United States 
during last year, in England only one or two were installed. 
He finds it difficult to account for this lack of development, 
as the relative prices of fuel and electricity are very much 
the same in both countries. He points out that his firm 
has just produced an efficient electric furnace for brass 
melting, and has already three in operation. They are 
each of 100 kilos. capacity, and designed to take 26 
kilowatts. A heat is obtained every hour with an energy 
consumption of 300 units per ton when melting 80: 20 
brass. The furnace is designed purely on the “‘ resistance " 
principle, its success being due to the development of 
non-oxidising resistors, which it has taken several years 
to produce. Three of the resistors are placed immediately 
under the roof of an ordinary tilting furnace, lined with 
special firebrick and ganister. One of the features of this 
type of furnace is that there is an entire absence of main- 
tenance cost. The resistors are practically indestructible, 
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and the lining can be run for years without renewal. 
There are no crucible costs, and the only operating expense, 
therefore, is that for electricity and labour. This in- 
formation, I thought, might possibly be of some interest 
to readers of my letter. 


In Colliery Circles. 


Some interesting things have been occurring in 
colliery circles since last I wrote. For instance, the lease 
held by J. and G. Wells, Limited, on Hornthorpe Colliery, 
Eckington, near Sheffield, expires on March 25th, and, 
it is understood, will not be renewed, the miners being 
absorbed, as far as possible, by the company’s other 
collieries. Then, at another part of the coalfield, in the 
Sheffield area, there are big developments taking place, 
for the Bolsover Colliery Company is stated to have con- 
cluded negotiations with Earl Manvers for a lease of 7000 
acres of coal on his lordship’s Thoresby estate, in the 
country known as the “ Dukeries.”” In addition to its 
other properties the Bolsover Company nearby has its 
new Clipstone mine ready for working, and it is said that 
when coal is being got at full capacity from these fresh pits 
the company’s annual output will be estimated at some- 
thing like 5,000,000 tons, making it one of the largest 
colliery concerns in existence. 


General Conditions. 


Looking through certain information which has 
come to hand, I see Sheffield’s export business has not 
quite dried up, though there is obviously a very serious 
falling off and steamers must be badly in need of cargoes. 
A limited quantity of heavy steel is on the move, but chief 
activity is in the lighter departments, though even there 
consignments are comparatively small. More recent 
business includes steel for Barcelona, Algoa Bay, Adelaide, 
Delagoa Bay, Oporto, Buenos Aires, Rangoon, Ganges, 
Mollendo, Bombay, Calcutta and Rosario ; machetes for 
for Grand Bassam, Santos, Sierra Leone, Port. Harcourt 
and Opobo; wire for Sydney; files for Buenos Aires 
and Caleutta; tools for Karachi, Caleutta and Bluff ; 
steel sheets for Oporto; and cutlery for. Trinidad, Cape- 
town, Rio, Natal and Delagoa Bay. A good volume of 
inquiries persists for crucible steel, and it is plain that if 
only quotations could be brought down a little more 
business would result in many cases; as it is, our manu- 
facturers are being passed, with the result that crucible 
furnaces are idle. Coke prices have fallen a little, but one 
of the most helpful things would be if the men would agree, 
for the present at all events, to revert to the old three- 
heats-a-day system; but that they seem very loth to do. 
When the 47-hour week was put into operation only two 
heats a day were possible, though the third heat could 
always be got, under the former conditions, at very little 
cost for coke, so that by the 47-hour system the employers 
have lost their most economical heat, and if it could be 
restored just now it might do much toward enabling 
employers to secure business by quoting lower. Very little 
high-speed steel is being made now, and what ferro- 
alloys are required are almost all coming out of stocks, and 
alloy makers are suffering badly. The state of trade in the 
agricultural implement departments of Lincolnshire firms 
is reflected in the small <n coming to Sheffield from 
that quarter for steel and parts, whereas there should be 
activity at this time of the year. A certain number of 
orders are being placed, but the total does not approach 
the average. A substantial opening up of trade with 
Russia and a financial revival in Europe are the kind of 
things that are required just now, but they are slow in 
eoming. In the meantime, unemployment is everywhere 
inereasing, and in North Lincolnshire it is now reported 
that only one blast-furnace is blowing. An exhibition of 
cutlery, tools, scientific instruments and laboratory glass- 
ware has been held here this week at the Cutlers’ Hall, 
organised conjointly by the Department of Overseas 
Trade and the Sheffield Chamber of Commerce. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Trade Depression. 


THERE is still not a ray of the sunshine of pros- 
perity to lighten the industrial gloom. The position, 
indeed, becomes daily more serious. Unemployment is 
increasing at an alarming rate, and in an area comprising 
Northumberland, Durham, Westmorland, Cumberland 
and the Cleveland districts over 45,000 have signed 
the unemployed register, which represents an increase 
of 15,000 in a month. A condition of stagnation prevails 
in almost every section of trade, buying being reduced to 
the smallest possible limits in the hope of falling prices. 
The iron and steel trades are experiencing a very lean 
time, and some of the works, short of orders, are having 
to curtail operations. Foreign competition is very keen, 
and valuable orders are going out of the country simply 
because home manufacturers are unable to produce at 
anything like the prices accepted by the foreigners. The 
use of foreign iron is not without its disadvantages, for 
the different analysis often leads to complications in the 
foundry, and most consumers would much prefer to work 
with iron with which they are familiar. But the wide 
disparity in price tempts consumers to take the risk ; 
hence the continued import of Belgian and Luxembourg 
iron. This week, however, the Cleveland makers have 
made another big cut in prices, and the difference between 
the two has been considerably narrowed down, which 
should result in a revival in the home trade. Export 
business in the coal trade is practically at a standstill, 
prices being regarded as too high, and more collieries are 
being closed down. 


Cleveland Iron Trade. 


The Cleveland pig iron makers have taken another 
courageous step with a view to bringing about a revival 
in trade. It had become more and more clearly apparent 
that only drastic measures would avail to meet the un- 
precedented circumstances of the present slump in busi- 


ness. Reductions of a few shillings per ton were all that 





were offered in mse, and as British pig iron prices 
were still pounds above those of foreign competitors, we 
have seen the total collapse of our foreign trade and the 
invasion even of the home market by French and Belgian 
competitors. - At last, however, the Cleveland ironmasters 
have faced the situation in bold fashion, and at one fell 
swoop have reduced the price of all Cleveland pig iron by 
45s. per ton, and of East Coast hematite by 40s. per ton. 
Such reductions are unprecedented in the history of the 
trade; indeed, the older traders and manufacturers 
associated with the industry will recall the time when 
vast quantities of Cleveland pig iron changed hands at a 
less figure than the amount of the reduction just. effected. 
It means that No. 3 Cleveland pig iron, which at the end 
of 1920 was selling at 225s. per ton, is now down to 150s., 
and whilst. even that figure is higher than the Belgian 
quotation, there can be little doubt that these substantial 
price cuts will lead to an immediate expansion of business. 
As to the prospects of an improved demand, it may be 
said that while prices were steadily falling, buyers held 
off, but now that such a drastic reduction has been made 
it will probably be realised that for some time at least 
finality has been reached in the downward movement, 
and that nothing further is to be gained by waiting. The 
outlook, therefore, is distinctly hopeful, and it should not 
be long before some of our idle furnaces are working again. 


Hematite Pig Iron. 


In the East Coast hematite pig iron trade it is 
expected that a great deal of business which has been held 
up will come forward. No. 1 quality is now 182s. 6d. and 
mixed numbers 180s., both for home use and for export. 


Iron-making Materials. 


There is no improvement to report in the foreign 
ore trade, consumers being literally overwhelmed with 
deliveries under current contracts. Best Rubio ore is 
now no more than 37s. 6d. per ton c.i.f. Coke prices are 
as yet unchanged, but reductions are daily expected, 
Blast-furnace kinds remain at 54s. 6d. at the ovens 


Manufactured Iron and Steel. 


The position in the manufactured iron and steel 
trade is very discouraging, and the outlook generally is 
still very black. The Cleveland Steel Works of Bolckow, 
Vaughan and Co., near Middlesbrough, with the excep- 
tion of a small department, have been closed down this 
week, owing to the trade depression. The prohibitive cost 
of production has had the effect of checking the flow of 
orders, and until wages come down and the price of coal 
is reduced there is very little chance of a resumption of 
work. Other works are running on short time. The only 
change reported is a fall of £2 per ton in the price of bars 
and rivets, which brings the figure for rivets to £31 per 
ton, whilst common iron bars are now £23 per ton. 


The Coal Trade. 


There is not much change in the general situation 
of the Northern coal trade. The market continues in a 
most unsatisfactory and lifeless condition. There is not 
the slightest improvement in the demand either for ship- 
ment or for the home market; the collieries in both 
counties are, therefore, in a more or less desparate fix 
Lost time is pretty general, and many managements are 
apprehensive of being compelled to close down altogether, 
which, in perhaps not a few cases, would be a less expensive 
alternative to selling their output at less than the current 
figures when even they do not cover the cost of produc- 
tion. The question of prices following upon the de-control 
of the trade has been the subject of much discussion this 
week. The Northumberland colliery owners have formally 
decided to put up the price of best screened sorts by 5s. 
per ton to all branches of the home trade, including, pre- 
sumably, Irish buyers, together with coasting trades and 
coaling stations. As regards the other classes—smalls, 
&c.—the matter is in abeyance. The Durham collieries, 
however, are not quite so unanimous in their action. 
Some of the larger Durham collieries have not signified 
their assent to the advance, while it is reported that one 
or two others which had issued circulars to their customers 
advising an advance for home consumers have now with- 
drawn their circulars, so that there is at least a chance of 
the scheme breaking down so far as Durham coal is con- 
cerned, which would doubtless be welcome news to the 
general body of home consumers. There is not much 
activity in the export section, though it is reported that 
there are a few more inquiries about chiefly Be gas and 
coking coals, and also a better prospect for the French 
trade, though actual business is only of modest dimensions. 
Bunker coals are in poor favour, with the market easy and 
entirely in favour of buyers. The coke market is unim- 
proved and distinctly discouraging. Stocks of all classes 
are very heavy and still accumulating, while orders are 
searce and spasmodic, with values tending towards further 
declension. 


Cleveland Miners’ Wages Reduced. 


A reduction of 2s. per day in the wages of Cleve- 
land ironstone miners has been agreed upon by the men’s 
representatives at a joint conference with the owners. 
This decision, by which the men lose the advantage gained 
after the coal strike in November last, takes effect as 
from Saturday last. When the question of the payment 
of the war wage to the men on days on which the mines 
were idle was discussed, it was pointed out definitely by 
the owners that if it were continued, some mines would 
have to be closed down, and in others the numbers of 
men employed would have to be curtailed, The men’s 
representatives agreed that rather than that more men 
should be thrown out of work, they should forego the 
war-wage payment for off days at the mines. A proposal 
was made by the owners that the war wage of 3s. granted 
during the period of the war should cease altogether as 
from March 18th, but that was resisted by the men, and 
no decision on the point was reached. The employers then 
informed the men’s representatives that formal notice 
would be given that on March 3lst all the flat rates as 
such—the 3s. war wage, the Sankey award of the remaining 
2s.—shall terminate, A further joint meeting, however, 


will be held on March 14th to discuss what is to be done 
for the future settlement of wages, and it is possible that 
some of the flat rates, which the employers wish should 
cease as such, will be merged in a new base rate. 


Iron and Steel Exports. 


A curious feature of the export returns of iron 
and steel for the Cleveland district during January is that 
while large quantities of Belgian iron were imported into 
the district, over 3000 tons of Cleveland pig iron were sent 
to Belgium. The foreign shipments of pig iron totalled 
only 9806 tons, while 2995 tons were sent coastwise 
There was a serious decline in the manufactured iron and 
steel shipments, which only reached a total of 21,646 tons, 
or 11,254 tons less than in December. 





SCOTLAND. 


(From our own Correspondent.) 


Big Clyde Output. 


Tue shipbuilding returns for the Clyde area during 
the month of February would lead one to imagine that the 
industry was in an extremely healthy condition. While the 
total since the beginning is certainly iarge, it has to be 
remembered that the work on hand is being rapidly worked 
off and that no new contracts are being booked to take the 
place of vessels launched. Furthermore, many of the 
vessels launched are not getting much nearer completion 
owing to the strike of joiners. and there is considerable 
congestion at the fitting-out berths. Therefore. though 
the returns given below might be taken to indicate a 
full measure of prosperity. the outlook is really very 
uncertain, and there seems to be a probability of a decided 
scarcity of work within the next few months, with a con- 
sequent scarcity of employment. During the month of 
February there were launched on the Clyde twentv-five 
vessels of 82.431 tons aggregate, compared with fifteen 
vessels of 32.729 tonsin February, 1920. For the first two 
months of this year the returns indicate thirty-two vessels 
of 93.431 tons, compared with twenty-five vessels of 
72,639 tons in January and February last year. Chief 
amongst the vessels luanched last month were the follow 
ing :—The Conte Resso, T.8.8., geared turbine, 18,500 tons. 
the Balranald, T.S.8., 13,300 tons. for 
the P. and 0. Steam Navigation Company, London ; 
Doriestar, 9009 tons, for the Blue Star Line, London 
There were three other steamers over 6000 tonsa, one over 
4000 tons, and two over 3000 tons. 


for Italian owners : 


Signs of Improvement. 


Though it cannot be questioned that the ship- 
building industry is in a serious position, it is worthy of 
note and also a matter for some little encouragement 
that it has been recently stated that signs of improvement 
are not altogether lacking. Coste of production were 
beginning to show a decreasing tendency and better work 
was being done by the men employed. The slump in 
freights is a most serious matter. Manv vessels have been 
laid up until better times, and, naturally, there is no call 
for new craft. Naturally, too, the value of tonnage has 
decreased rapidly, and to the writer’s knowledge one new 
boat at least, which was valued at round about £175,000 
less than three months ago, could probably be bought to- 
day at less than half that figure. Itis to be hoped that costs 
of production will regulate themselves rapidly enough to 
induce a return to activities before the industry drops into 
an entirely unproductive condition. 


World's Oil Supplies. 


At the launch of an oil tank steamer at Fairfield 
last week, Mr. Robert Traill, a director of the Fairfield 
Company, took the opportunity to refer to the importance 
of oil in industrial life. Mr. Traill said that although there 
were now about 800 oil tank steamers afloat, it would take 
two or three times that number to carry the oil now avail- 
able in the oilfields of the world. There were oil wells in 
Mexico capable of producing 70,000 barrels per day, which 
was equivalent to 10,000 tons, and there hundreds of such 
wells. There was enough oil in Mexico to give employment 
to the oil tank steamers now available and 1200 more 
besides. The Persian oilfields were now said to be equal to 
those in every respect, consequently the action of the 
British Government in obtaining control of these fields 
had secured an exceedingly valuable asset to this country. 
an asset that might prove of even greater value than that 
secured by Lord Beaconsfield in obtaining for Creat 
Britain the control of the Suez Canal. 


Pig Iron. 

The Scotch pig iron market has been without 
fresh feature. The quietness at the steel and ironworks is 
reflected in the position of the pig iron trade. Many fur 
naces have been damped down, and the number was added 
to at the week-end, when one well-known concern closed 
down their entire works for an indefinite period, involving 
the dismissal of between 300 and 400 employees. The 
amount of business passing is very small, and with quan- 
tities of continental material available at much cheaper 
prices than the home product, local makers are having an 
extremely lean time. Hopes of a revival in trade are 
slight at present, and everything points to a still further 
reduction of the number of furnaces in operation. Under 
present costs makers cannot afford to produce for stock 
only. 


Finished Iron and Steel. 


The depression in the steel and iron trades is still 
very pronounced. Great difficulty is now being experienced 
in preserving even a reduced measure of employment. 
The inflow of competitive material continues, local 
makers are far underquoted, and reductions that have been 
made do not more than touch the fringe of the concessions 
which would be necessary to put home products on a selling 





basis in competition with continental material. Therefore, 
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though inquiries occasionally show an increase, actual 
orders are as scarce as ever, and unless home material is 
strictly specified local makers have practically no chance. 
\ll descriptions of steel and iron produets are hanging fire, 
and the possibility of establishing lower prices is eonstanfly 
occupying attention. Steel plates, sheets and sections are 
very slow, and orders for bar iron are badly wanted 
Makers of light castings have some fair orders in hand and 
tube makers are comparatively busy. Export generally 
is of little account. 


Coal. 


The Scotch coal trade has shown no signs of 
returning activity during the past week. All descriptions 
and 
with 


wagons loaded with these fuels, and it is said that extremely 


of fuel are lagging, especially unscreened varieties 


drosses Colliery sidings are becoming congested 
low prices have been quoted in order to make a clearance 
lhe slump is not confined to unsereened coals and drosses, 
included, Local demands for 
industrial fuel still decline and railways and gasworks are 
In the West of Scotland foreign 
export is chiefly confined to splint coal for Italian destina 
tions, and in Fifeshire a moderate turnover in treble nuts. 
There are 
rumours of higher prices, but only affeeting household fuel 


washed nuts being also 


uurchasing sparingly. 
I I eh) 


Trade in the Lothians is quiet in all departments 
so far. In any case buyers are holding well aloof, being 
evidently quite indifferent to the trend of the market at 
present, even the possibility of labour troubles and the 
de-control question having no evident influence over them 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Miners’ Wages. 


To anyone associated with the coal trade the 
difierences among the members comprising the sub-joint 
committee which is discussing the re-adjustment of miners’ 
When this com 
mittee met a week ago, the owners’ representatives apprised 


wages cannot have come as a surprise. 


the miners of the decision of the Mining Association, viz., 
that the settlement of the wages question must be on a 
The outcome 
was that the meeting broke up, and the miners’ representa- 
their attitude was unaltered 
towards the question, were left to report to the Executive 
of the Miners’ Federation of Great Britain. The position 
taken up by the coalowners is not a new one; they have 
all along maintained that the only workable course was 
The position of the 
industry becoming worse 
every week, and it is evident to an increasing extent that 
the quickest and smoothest path to improvement is not 
that which involves discussion of the industry being 
treated as a single unity. A much simpler and speedier 
course is for the Conciliation Boards in the various districts 
to get to work and settle their wage problems. 


district basis and not on a national basis. 


tives, who announced that 


for wages to be settled by districts. 


under present conditions is 


Two Million Loss. 


The gravity of the position in South Wales and 
the loss entailed by coalowners have been referred to 
several times in this column of late. All that has been 
written has now been fully borne out by Mr. Evan Williams, 
the chairman of the coalowners’ side of the South Wales 
Conciliation Board. At a meeting of this Board on Monday 
the question of the coalowners agreeing to a weekly 
deduction from the wages of all workmen who are members 
of the Federation of 6d. per man and 3d. per boy under 
eighteen for each and every shift paid, was discussed, and 
the owners readily agreed ; but the opportunity was taken 
by Mr. Williams to review the situation and to indicate 
the remedy for the existing acute depression and un- 
employment. He first of all outlined the events which 
contributed to the present state of affairs, viz., increase in 
wages, decline in production and the opportunity given 
to other countries to step in and secure our markets. 
South Wales could not compete, he said, for the inland 
trade, owing to its costs of production being many shillings 
per ton higher than in other districts, and coals from other 
districts are now being sent to South Wales. As regarded 
the cost of working in January, there was a loss of nearly 
l4s. per ton on the whole of the coal disposed of in that 
month in the South Wales coalfield. Only about sixteen 
companies out of one hundred and fifty made a profit, 
and the losses varied from 2s. to 220s. per ton. The loss 
in January was £2,100,000. The result of paying the war 
wage of 3a. per day for idle days brought the cost per ton 
to such a figure that it was impossible to dispose of the 
output. The position was such, said Mr, Williams, that 
it behoved both owners and men to sit down and take 
counsel together in order to bring about the necessary 
change, and that without delay. Wages represented nearly 
80 per cent. of the cost of production, and had increased 
from 8s. 2d. per ton to about 40s. per ton, or 400 per 
cent., so that with no desire to reduce wages for the sake 
of reducing them, there was no other source from which 
the position could be met. Thousands of tons of small 
coal were being placed on the bank to enable the collieries 
to keep working as far as possible. Practically all the 
coal produced at the present time, it was pointed out, was 
being sold at a heavier loss than in January, this being 
done partly to reduce unemployment and partly to prevent 
South Wales entirely losing its foreign markets. 





Home Prices Advanced. 


Control regards the inland coal trade ter 
minated at the end of February, and, as generally predicted, 
the price of coal from the Ist inst. hat been advanced. 
The extent of the advance has caused a shock to house 
holders and other consumers in this district. The colliery 
companies notified the merchants that prices were tc be 
raised by from 5s. to lls. 6d. per ton. The result is that 
the inland price is brought up to the level of coals for 
export, that is, on the basis of the pit-head price, and in 
this way best house coals are raised from 43s. 2d. to 
538. 2d. per ton at pit into consumers’ wagons, but con- 
sumers will also have to pay the cost of wagon hire, rail- 


as 


way tolls, retailers’ expenses and profit. Anthracite coels 
for home consumption have been put up 20s. per ton in 
the case of machine-broken sizes, malting large and cobbles, 
and the price of stove niits inte customers’ wagons,at pit 
is 67s. per ton. Red Vein large is raised 10s. to 12s. 6d., 
and Red Vein cobbles 8s. to 15s. per ton. The price of 
steam coals for industrial purposes is also advanced from 
5s. to 11s. 6d. per ton at the pit mouth. It seems anomalous 
that while the f.o.b per 
ton for shipment, home consumers will have to pay about 
738. per ton for small quantities. The reason is, however, 
that while the pit-mouth price remains practically the 
same in each case, the expenses in railway charges and 
the handling of the coal from rail to the consumer account 
for practically an addition of 20s., as against 38. 10d. per 
ton for the carriage of the coal from the pit to the ships in 
port As well known, coals for home use have until 
now been sold at considerably less than production costs, 
this being so, in fact, to the extent of £1 per ton or more 


price of best house coal is 57s. 


is 


Unemployment. 


the ranks of the un 
it 6 
workers who are 


Since writing a week 


ago, 


employed have been considerably increased, and 
estimated that the number of colliery 
altogether idle or only partly employed runs to between 
70,000 and 80,000. The Ebbw Vale and Abertillery district 
is suffering very severely, the depression existing in the 
iron and steel industry, in addition to the coal trade, being 
responsible for the inactivity in that area. It is also stated 
that about 40,000 miners are under fourteen days’ notice 


to terminate their contracts, 


Current Business. 


Operations on the coal market show no improve 
ment. There is a fair inquiry from some directions, chiefly 
Spain, but the actual business resulting is very small, 
and, furthermore, competition is so keen that exporters 
are scarcely compensated for the risks which they take, 
more particularly as regards the freight. Of course, 
prices remain fixed, and there is therefore no competition 
far are but with collieries 
working so irregularly, it is not always easy 


coal 


80 as they concerned, now 


to secure 
particular grades of coal. In some Cases colliery owners 
will not at the but 
prefer to stop the working of their pits rather than accept 


sell even present minimum prices, 


unremunerative figures. 








Latest News from the Provinces, 


THE MIDLANDS AND STAFFORDSHIRE. 


Reduction in Unmarked Bars. 


Tue Staffordshire Unmarked Bar Iron Associa 
tion has this week officially reduced prices 40s. per ton 
Thereby the Association has removed the cause of dis 


content which was leading to disaffection and so much 
underselling by members who declined to be bound by the 
rules of the Association. 
applicable to the whole of the kingdom, all the other 
The new basis 


The reduction is a common one 


districts having agreed to come into line. 


is £24 10s. in Staffordshire and South Yorkshire for 
‘Crown ’”’ bars or merchant iron. Nut and bolt and 
fencing bars are reduced to £22 per ton. Iron strip is 


also reduced this week 30s. per ton, bringing prices to 
¢28. The relative maintained under Government 
control between Staffordshire marked bars and strip iron 


cost 


is now restored 


SHEFFIELD. 


Latest News. 


Owe to the continued stagnation of trade, 
some of the local firms are reducing standing charges by 
parting with members of the staffs, and this policy is 
responsible for the steady mounting of the unemployed 
roll. Confidence in an early revival is not wanting, but 
the tone generally becomes more pessimistic each week. 
The stagnation of the tool steel branch is reflected in the 
practical collapse of the market for ferro-alloys. The 
absence of buying for more than six months is responsible 
for large stocks in the hands of steel makers, who usually 
contract well ahead for such materials. All kinds of 
alloys can now be bought substantially below these con 
tract prices and below costs of production from dealers 
and users, who desire to raise money by reducing their 
stocks. It is difficult, however, to dispose of the most 
attractive bargains, as users will not buy at any price, 
speculation being non-existent. The reduction of hema 
tite pig by £2 is a movement of importance to the Sheffield 
district, as it is the chief raw material used in the local 
heavy steel branches. A corresponding drop in the 
quotations for acid steel during the next few days is 
tolerably certain to take place. Yorkshire *‘ Crown ” 
bar iron has been reduced £2 per ton this week. 


WALES AND ADJOINING COUNTIES. 


Inland Coal Prices. 


In a statement concerning the advance in prices 
of coal for home consumption, Mr. Finlay A. Gibson, the 
of the South Wales Coalowners’ 

under the last of the price orders issued by 


secretary Association, 
says that 
the Government the maximum pit-head price for South 
Wales coal was fixed at 23s. 2d. per ton above the prices 
at which similar coals in simflar quantities were sold in 
1913-14. At this price, however, inland supplies were 
subsidised out of the export trade, and how heavy was 
that subsidy may be judged from the following facts : 

Since 1913-14 the pit-head cost of production in South 
Wales has increased from 10s. 8d. per ton to 53s. per ton. 
The wage cost in the same period has increased from about 
8s. 2d. per ton to 40s, per ton. There has thus been an 
increase in cost of 42s, 4d. per ton, whereas the increase 
in price charged to the consumer has only been 23s, 2d. 












Swansea Metal Market. 


The conditions show change, except that 
tinsplate prices have still further given way and there is 
every indiéation that eré long all the works will be at a 
standstill. Discussion is still taking place concerning a 
further cut in steel prices. The matter was before a recent 
meeting of the South Wales Siemens Steel 
but nothing was then definitely decided. 


no 


Association, 








CYLINDRICAL COAL BUNKERS. 


ONE of the many types of coal bunkers used at the coal- 
ing stations for supplying locomotives on American rail 
ways is a cylindrical bin 40ft. in diameter and 46ft. high 
mounted on columns about 20tt. high, the entire structure 
being of monolithic reinforced concrete and the bin having 
a capacity of about 1000 tons. One trouble experienced 
with this type of bin on the New York, New Haven, and 
Hartford 
bustion of the coal, which occurred in the masses of coal that 


Railroad was the heating and spontaneous com 


became packed around the bottom corner and between 
the outlet openings in the flat bottom or floor and remained 
in place while the fresher coal was drawn off. 
the trouble the bin was cleaned out, a concrete fillet was 
placed around the corner to form a conical hopper bottom, 
and a triangular concrete ridge was built across the floor, 
between the outlets, to prevent the lodgment of coal. 
These fillers, which were placed at an angle of 45 deg., have 
not been found sufficient entirely to prevent the packing 
of coal, and in newer designs cast iron deflectors of 60 deg 
slope will be used. As there might be danger of explosion 
from confined gas arising from the coal, ventilator open 
ings 18in. high and 36in. long are formed around the top 
of the cylindrical wall. In the present bins a hole has been 
left in one side through which to operate a long bar in case 
the coal should pack over the central ridge or deflector. 


To remedy 








COMBINATION OF JAPANESE ELECTRIC 
COMPANIES. 


Tokyo will in future be a field of keen competition among 
several companies for the supply of electric power and 
lighting. In addition to the fairly numerous existing com- 
panies, the Keihin Electric Power Company, the Kanto 
Water Power Electric Company, and the Gumma Electric 
Power Company are now being organised, The aggregate 
supplying capacity of the latter and of the companies 
already in existence will soon far exceed the demand for 
the entire city and neighbourhood, and the question of 
regulating supply and demand is being considered by the 
respective companies as a matter of grave importance. lt 
is probable that some companies will eventually combine 
in order to avoid competition. 

The Tokyo Electric Light Company amalgamated with 
the Nippon Electric Light Company some time ago, and 
more recently with the Tone Water Power Electric Com- 
pany. It is now about to amalgamate with the Tone 
Electric Power Company, the negotiations for the operation 
having nowsbeen concluded. In addition, the Tokyo 
Electric Light Company, being a large shareholder in the 
Shinetsu Electric Power Company, controls a large supply 
of electricity from that source. The Shinetsu Electric 
Power Company has recently amalgamated with the 
Nakatsugawa Water Power Company, which will shortly 
begin its power-house operations ; Consequenty the supply- 
ing capacity of the Shinetsu Company is expected to 
increase considerably in the near future. In these circum- 
stances the Tokyo Electric Light Company possesses & 
paramount position in the supply of electricity in Tokyo 
and the neighbourhood, 








CALENDARS AND DIARIES. 


Cuartes Cavrcnint anp Co., Limited, 9-15, Leonard-street 
Finsbury, E.C. 2 Wall calendar, with daily tear-off sheets 
A coloured view of a workshop is given, the title being ** Pro 
duction: The Secret of Prosperity.’’ 

Execrricat Company, Limited, 1, Emerald-street, 
w.c. 1 Wall calendar. The title of this artistie production is 
Our Lady Artist,”” by M. Herve, and the firm expresses the 
hope that “ perhaps the guileless innocence may prove & source 
of inspiration amidst the worldly turmoil of life.” 

Tuos. W. Warp, Limited, Albion Works, Sheffield.—Pocket 
diary containing much information besides the diary, notes and 
cash account. The diary is bound in red leather. Also a desk 
calendar in frame with monthly cards. 

Britisa Everrre AND Aspestitire Works, Limited, 
Peter-street, Manchester.—Large wall calendar, on which a 
coloured picture is presented, with daily tear-off sheets. 
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PERSONAL AND BUSINESS ANNOUNCEMENTS. 

Wr are asked to state that Cleworth, Wheal and Co., Limited, 
of Castleton, near Manchester, are now represented in the 
London district by Messrs. Williams, Pell and Baring, of 5, 
Chancery-lane, London, W.C. 2. 

WE are asked to state that after an absence of several months, 
Mr. W. G. Ardley, a director of George Kent, Limited, has just 
returned to this country from South Africa. 








CaTaLocves FoR AmsTeRDAM.—The British Consul-Genera! 
at Amsterdam—Mr. Henry Tom—announces that a catalogue 
reference library is being formed at the Consulate, and that h: 
would be glad to receive copies of United Kingdom firms 
catalogues for filing and for use in dealing with inquiries as t 
suppliers of British goods. The catalogues should be addressed 
to his Britannic Majesty's Consul-General, British Consulate, 
Amsterdam. 

Nortn-East Coast Institution oF ENGINEERS AND Sar 
BUILDERS.—The Institution of Engineers and Shipbuilders in 
Scotland have kindly invited the North-East Coast Institution 
of Engineers and Shipbuilders to hold a summer meeting im 
Glasgow, in June next, the dates provisionally fixed for the 
meeting being the 22nd, 23rd and 24th of that month. Par 


ticulars as tO programme of the meeting will be announced 
nearer the date. 
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Current 


IRON ORE. 
N.W. Coast— 
Native 
* Spanish ... 
! N, African 
N.E. Coast— 
Native J 
Foreign (c.i.f.) 


PIG IRON. 
Home. 
£ «a 4. 
SooTLaND—* 
Hematite ... 10 5 0 
No. 1 Foundry ... 10 0 0 
No.8 ,, ied “ess 915 0 


N.E. Coast— 
Hematite Mixed Nos.... 
No. 1 _— 
Cleveland— 
a al pe te 
Silicious Iron... 
No. 3 G.M.B, 
No, 4 Foundry 
No. 4 Forge 
Mottled ... 
White 
MrmDLaNDS— 

Staffs. (All prices uncertain)— 
All-mine (Cold Blast)... 
Part Mine Forge ... ... 

- Foundry No. 3 -- 

Northampton? (All pi ices uncer tuin)— 
Foundry Nos. 2 and 1 _- 

6 No. 3 is 
Forge 
Derbyshire *— 
No. 3 Foundry 
Forge ... ... 

Lincolnshire * 
a 
Poendey inc: cco 404: 000 1 
Forge o 

N.W. Coast— 

N, Lanes. and Cam.— 
Hematite Mixed Nos.... 
a 


ceo 

a 
ee ee tt wo 
aN NIN @ oO 


er 


Uncertain, 
5 0 
0 0to 810 


11 0 0 har 
1210 0 to 13 0 





MANUFACTURED IRON, 


Home. 
Zs. d. 
ScoTLaND— 
Crown Bars ... ... ... 23 
ee te ae ee, 
BD aree...0iee...20e-<senncentl 
Tees ae 
N.E. Coast— 
Crown Bars ... ... .. @ 
Best ” 
Angles 
Tees 
Lancs.— 
Crown Bars ... 
Hoops 
S. Yorxs.— 
Best ,, 
Hoops 
MIDLanDs— 
Marked Bars (Staffs. )... 
ee 
Nut and Bolt Bars 
Black Sheets (dbls. ) 
Galv. Sheets 24 W.G. 
(f.0.b, L’pool, or equal) 


SR SBES BRP 


Home. * 
£ a d, 

Scortanp—* 
Boiler Plates ... 28 00 
Ship Plates *in. andup 21 0 0 
Sections 19 10 0 
Steel Sheets in. tojin. 22 0 0 
Sheets (Gal. Cor. 24 B.G.) 





Prices for Metals and Fuels. 


Ship Plates 
Angles oe 
Heavy Rails ... 
Fish-plates 
Channels... ... 
Hard Billets ... 
Soft ,, 
N.W. Coast— 
Barrow— 
Heavy Rails... ... ... 
Sa 


cocoooooocos 


Billets 18 0 

Ship Plates ... 22 10 ows 

Seer 4" aw ve! BS oes 
MANCHESTER ( Prices irregular and uncertain)— 

Bars (Round) - a” 0 to 20 0 

»» (others) in ae” a 0 to 21 0 

Hoops (Best)... ... ... 28 0 

»  (SoftSteel) ... 23 Oia as 

ew 4.2 ee 0 to 24 0 

» (Lanes. Boiler)... 27 0 to 30 0 
SHEFFIELD (Prices irregular and uncertain)— 

Siemens Acid Billets ... 

Bessemer Billets ... 

Hard Basic 

Soft ,, 

Hoops 
MIDLaNDs— 

Mild Rolled Bars... ... 

Soft Billets and Bars ... 

a 

Tube Strip ... ... 

Angles and Joists 

Wire Rods 


NON-FERROUS METALS. 
Swansza— 
Tin-plates, I.C., 20 by 14 ... 
Block Tin (cash) ... ... ... 
ee (three months) ... 
Copper (cash)... wm 
» (three months) 
Spanish Lead (cash) ... ... 
- (three months)... 
Spelter (cash) ... ... «.. 
»» (three months)... 


MANCHESTER— 
Copper, Best Selected Ingots ... 
»» Electrolytic 
» Strong Sheets ... 
» Loco Tubes 
Brass Loco Tubes 
», Condenser ... 
a ED a: ieerien- <ntise cee 
(Metal prices practically unchanged). . 


FERRO ALLOYS. 
(All prices now nominal). 


Tungsten Metal Powder... ... 
Ferro Tungsten wa Me on, tek 2/- per Ib. 
Per ‘Ton, 


Ferro Chrome, 4 p.c. to 6 p.c carbon... £37 

i 6 p.c. to 8 p.c, o £37 

“6 8 p.c. to 10 p.c. ” £36 10 0 

29 Specially Refined 

Max. 2 p.c. carbon 

| ae 

» 0°75 p.c. carbon ... 

» carbon free ... 
Metallic Chromium... 
Ferro Manganese , 

»s Silicon, 45 p.c. to 50 p.c. ... 


3/- per Ib. 


... £83 
...£102 
...£120 
... 3/- per Ib. 
.. 6/6 per lb. 


unit, 
» T5p.c 
Vanadium 
» Molybdenum ... 
Nickel (per ton) 
Aluminium (per ton) 


..- 30/- per Ib. 
. 7/9 per lb, 
-- £205 


oOorrro oo 


Per Unit 
15/- 
15/- 
15/- 


$2/- 
39/- 
47/- 


(per ton) £32 home, £47 export. 
£18 10 0 scale 8/6 per 


..-£28, scale 12/- per anit, 





FUELS. 
SCOTLAND, 


LANARKSHIRE— 
(f.0.b. Glasgow)—Steam 
Ell ... 
Splint 
Trebles ... 
Doubles ... 
od Singles ... 
AYRSHIRE— 
(f.0.b. Porta)—Steam” ... 
a Splint ... 
FIrEsHIRE— 
(f.0.b. Methil or Burnt- 
¢ A Navig +4, 
Unscreened o0 
(f.0.b, Leith) — Best Steam 
Secondary Steam ... 
Screened Bunker ... 
Unsereened ... 


ENGLAND. 





1N.W. Coast— 

Steams ... 

Household 

Coke .. .. 
NORTHUMBERLAND— Home. 

Best Steams ... ... 36/2 

Second Steams ... 33/- 

ee et 30/8 

Unsereened ... ... 32/8 

Household ... ... 36/- 
DuRHAM— 

Best Gas... 36/- to 37. 

Second .. 35/- to 36/- 

Household .., ... 36/- 

Foundry Coke... 70/8 
SHEFFIELD—* 

S. Yorks. Best Steam Hards 

Derbyshire Hards 

Seconds ... 

Cobbles ... 

Nuts == 

Washed Smalls 

Best Hard Slacks ... 

Seconds 

Soft Natty 


Best Black Vein Large ... 
Western Valley ” eee 
Best Eastern Valley Large 
Ordinary = » 
Best Steam Smalis 
Ordinary ” 

Washed Nats =" 

No. 3 Rhondda Large 
Smalls ... 
Large ... 

Through 
Smalls ... 


No, 2 “i 
” ” 
” ” 
Coke (export) 
Patent Fuel wb 
Pitwood (ex ship) 
SwaNska— 
Anthracite Coals : 
Best Large 
Seconds 
Red Vein 
ay Welw ass) Uk Oe ce 
Machine-made Cobbles ... 
Nuts 
ia atee 
Breaker Duff 
Rubbly Calm 
Steam Coals: 
large ... 
Seconds 
Smalls re igo 
Cargo Through 








* Delivered. 
* Export Prices—F,0.B, Glasgow. 
* For inland sales, * Per ten f.0.b, 


2Net makers’ works. 


3 At furnaces. ‘a 


w 
* Except where etherwise indicated coals are per ton at pit 


40/- 
40/- 
50/- 
42/6 
41/- 
40/- 


40/- 


2,6 


87/6 to 47/6 
50/- 


39/- 
. 37 /- 


45/- 
56/8 to 60/- 
64/- 
Neutrals. 
45/- to 47/6 
40/- to 45/- 
20/- 
83/- to 40/- 
47/6 


45 /- 
35/- to 40/- 
47,6 
60/- to 70;- 


33/2 to 33/8 
32/8 to 38/2 
31/8 to 32/2 
31/8 to 32/2 
31/2 to 32/2 
28/8 to 30/2 
28/5 to 28/11 
27/11 to 28/5 
27/8 to 28/2 
26/2 to 26,8 
23/2 to 24/2 
37/2 to 87/8 
33/8 to 84,2 
(65/- export) 


57/- to 58/- 

55/6 to 56/- 
54/- to 55/- 

52/6 to 53/- 
54/- to 54/6 
53/- to 53/6 
53/- to 53/6 
52/- to 53/- 

20/- to 21/- 

16/6 to 19/6 
39/- to 40/- 
54/9 to 65/- 
24/6 to 25/- 
51/- to 52/- 
33/3 to 31,9 
15/6 to 17/6 
60/- to 62,6 
50/- to 54/- 

27/6 to 30/- 


60/- to 62.6 
57/6 to 60/ 
57/6 to 60/ 
57/6 to 60/. 
72/6 to 75/- 
72/6 to 75/- 
65/- to 70/- 
60/- to 65)- 
7/6 to 10/- 

15/- to 17/6 


§2/- to 53/- 
49/- to 5%)- 
15/6 to 17/6 
33/3 to 34,9 } 


5 Home Prices—All delivered Glasgow Station. 
for export, and coke is per ton on rai] at ovens and f.0.b, for export, 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


Reconstruction Works. 


Tue efforts which are being made to stabilise the 
industrial situation are not likely to have much effect until 
the Government is able to put in hand the various recon- 
struction works that have remained in abeyance until the 
various financial departments were in @ position to pay 
for the work done. Many contracts have been entered into 
and others are available if firms are content to wait for 
their money, but those which have already carried out 
undertakings im the devastated regions are so severely 
handicapped by the inability of the Government to pay 
what is due that some have abandoned all hope of doing 
anything at the present moment, and their experience has 
deterred others from accepting new contracts. If the 
London Conference should result in Germany paying the 
amount required for reparation there is no doubt that we 
shall see the beginning of a period of considerable recon- 
structive activity, which will necessarily have a satisfactory 
influence upon the industrial situation generally. Should 
there be any difficulty in obtaining reparation, however, 
the Government is still determined to do its best, and for 
that reason severe economies are being effected in the 
various spending departments so that more money may 
be available for urgent work in the devastated regions. 
Credits have already been granted for the payment of 
some of the overdue accounts, and that is having the effect 
of imparting a little more confidence to trade. At the same 
time the various devastated towns will be authorised to 
issue loans under State guarantee. The Minister of the 
Liberated Regions, Monsieur Loucheur, has suggested 
that permission might be obtained from the British 
Government to place a part of the loans in England. If 
that should have the effect of facilitating the participation 
of British firms in the reconstruction work, there is no 
doubt that the permission will be readily granted ; but, 
unfortunately. the exchange rate is so detrimental to 
British manufacturers that it is feared they will have little 
hope of doing business unless they accept specially favour- 
able conditions of payment, such as, for example, State 
guaranteed municipal stock. Unless some satisfactory 
arrangement can be come to there is always the danger of 
Germany being allowed to reduce her liabilities by carrying 
out at least part of the work. In any event, a resumption of 
activity in the devastated area would have an immediate 
effect upon the home industries which are depending upon 
that alone for a general recovery. 


The Naval Estimates. 


The debate on the naval estimates was sufficient 
to show that the Government is determined to adhere to 
its modest programme of naval construction until such 
time as it is able to present a more ambitious scheme, and 
it also proved that, notwithstanding the opposition of a 
very strong minority, the country does not mean to lose 
the position it now holds as the fourth naval Power. The 
importance of maintaining that position was not objected 
to even by the minority, who nevertheless pointed out that 
a new shipbuilding programme was less urgent now that 
France enjoys the friendship of countries possessing 
stronger fleets, and in view of that fact it was argued that 
money would be more usefully spent in upholding the 
supremacy of the army. Apparently the Government is 
quite satisfied that the army can maintain its efficiency 
without sacrificing the navy, although heavy reductions 
in the credits indicated that Parliament was not disposed 
to sanction a greater expenditure than was necessary in the 
present state of the country’s finances. Sufficient has been 
voted for the carrying out of the submarine programme 
which will constitute the nucleus of a much more ambitious 
shipbuilding scheme later on. Notwithstanding the 
objections raised against the lamentable inefficiency of the 
arsenals, the Government has been asking for further 
credits to improve their equipment on the ground that 
important private orders are being secured which will 
allow of their being worked at a profit. So far, the work 
done in the arsenals has always cost considerably more 
than that executed in private shipyards, and there is a 
good deal of scepticism as to whether much better results 
can be obtained by spending large sums of money on new 
plant, and in any case it is argued that the taking of 
outside work by the arsenals means unfair competition 
with private firms, since the arsenals are not burdened with 
the same necessity of providing for overhead charges. 


Lower Wages. 


In the present state of unemployment there has 
been little difficulty in inducing men to accept lower wages 
to permit of the acceptance of contracts that would other- 
wise remain in abeyance, but in the case of a big under- 
taking at Gennevilliers, where waterway and dock accom- 
modation is being carried out in connection with the Paris 
seaport scheme, an attempt at securing some concession 
from the men has caused serious trouble. The conditions 
of the contract having been modified, the contractors found 
it necessary to reduce wages and discharge a number of 
men. As this was objected to by the men, the contractors 
agreed to keep these hands on by running shorter shifts 
on condition of there being an increased output. The 
result was a “ ca’ canny”’ strike, and the surplus hands were 
forthwith discharged. On their refusing to leave the 
police were called in, and trouble was started by some of 
the men trying to take forcible possession of the works, 
but eventually they were all ejected and the works closed 
down. The contractors have: declared that they will 
make known their terms in a few days, when those who 
care to do so may resume work. There have been only a 
few cases of attempts being made to introduce communism 
into works and factories, and they have always failed 
through the prompt action of the Government, while the 
great majority of workmen are opposed to anything that 
may interfere with a recovery of trade at a time when 
everyone must be prepared to make a sacrifice. 








British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, South ton-buildé Chancery-lane, W.C., 
at ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. 
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STEAM GENERATORS. 


157,679. May 25th, 1920.—Oi1 Burning Furnace Fronts, 
J. Reid, 30, Church-street, New York, U.S.A. 
Tus specification describes a system of supplying forced 
draught to the furnaces of boilers burning oil. The air is passed 
through heaters in the uptake and led down to spiral passages 


N°157,679 
Feel 






































arranged in the thickness of the furnace front, where it is further 
raised in temperature. The cross section shows the furnace front 
with the burner installed.—January 27th, 1921. 


WIRELESS TELEGRAPHY. 

157,607. August 16th, 1920.—Imrrovements 1s Receivers 
ror Wiretess TeLecrapuy, Cyril Thomas Hughes, of the 
Signals Experimental Establishment, Woolwich Common, 
8.E., and Laurence Beddome Turner, of King's College, 
Cambridge. 

This invention consists broadly in employing a three-electrode 
valve oscillating at an acoustic frequency to modulate the in- 
coming frequency oscillations. The plate A of the subsidiary 
valve is connected with the grid B of the receiving valve, while the 
grid of the former is, as usual with such valves, connected with 
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the negative pole of the filament through an inductance C and 
capacity D in perallel, whilst the positive = of the filament E 
of the subsidiary valve is connected through an inductance F and 
capacity G in parallel and through a battery H in the subsidiary 
circuit connected with the negative pole of the receiving filament 
K.—January 27th, 1921. 


TRANSMISSION OF POWER. 


104,876. January 27th, 1921.—An Iuprovep ELECTROMAGNETIC 
Ciutren, “ Vulkan’’ Maschinenfabriks-Actiengesellschaft, 
of No. 30, Wattgasse, Vienna XVI., Austria. 

The magnetic clutch described in this specification is suitable 
for alternating or direct current. A and B are the active clutch 
parts, which are made of laminated material; C is an exciting 
coil, and D and E frictional bodies arranged outside the attract 
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ing surface. Spring arms as shown at F are inserted in wedge- 
like recesses in the hub and are tightened by # shrunk-on ring. 
7 outer ends of these spring arms are riveted between @ pair 
° 


8s on the active part B of the clutch. The action of the 





clu 


ia seif-explanatory.—January 27th, 1921. 


TRANSFORMERS. 


157,626. June 9th, 1920.—ImMPrroveMENTs RELATING TO Pro- 
TEcTIVE Devices ror ALTreRNaTING E_ecrnic CuRRENT 
Systems, James Brian Palmer, of 8, Abbotsford-grove, 
Timperley, Chester, and Metropolitan-Vickers Electrical 
ype Limited of 2, Norfolk-street, Strand, W.C. 2. 

It is well known that in protective devices operated on the 
so-called “ split conductor ’’ system a transformer is provided, 
through which two conductors forming a split circuit are 
passed, and are so arranged that when equal currents are passing 
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in the two conductors the magnetic flux in the transformer core 
is balanced and no current is induced in the coil wound on the 
core. According to this invention, the magnetic core of the 
balancing transformer is composed of a single closed circuit of 
magnetic material, which is twisted to form two hoops as shown 
in the drawing and forming the figure 8 when viewed in side ele- 
vation. A and B are the two portions of the split conductor, and 
C and D are the secondary coils.—January 27th, 1921. 


LIGHTING AND HEATING. 


12,158. May 16th, 1914.—ImPrrovementTs In Gas-FILLED GLow 
Discuarce Lamps, Anton Lederer, of 83, Alzgersdorf, 
Vienna, Austria. 

This invention relates to gas-filled lamps with a glow discharge 
—lamps in which one or more of the rare gases, such as neon, 
helium, argon, krypton, &c., forms the light-giving medium, and 
the object of the invention is to provide an improved lamp of this 
character, capable of being operated on alternating or direct- 
current cireuts of comparatively low voltage. In an upper 
enlargement of the bulb or container is a platinum wire A, 
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covered with calcium oxide, which acts as one of the electrodes of 
the lamp, whilst at the lower part of the bowl is the other elec- 
trode B, which may be made of an alkali metal, such as potas - 
sium, sodium, or lithium. To start the lamp the switch C is 
closed, whereupon current flowing through the oxide-covered 
platinum wire heats up the wire, and, when the temperature 
attains a certain value, current flows through the gas from A to B 
and the switch C is then opened.—January 27th, 1921. 


157,681. November 2ist, 1918.—Liqurp Fvet Burners, J. J. 
Kermode, 35, The Temple, Dale-street, Liverpool. — 

In this oil burner the oil is supplied at A and the air at B. 

There is a valve to regulate the supply of oil. The amount of air 

is adjusted by screwing the cap € on or off the body and thus 
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altering the orifice. The oil, mixed with some air entering the 
inner tube at D, is given a whirling motion by the spiral shown, 
while the main supply of air is rotated in the opposite direction. 
A dam E is to prevent oil from trickling back into 








the air supply pipe.—January 27th, 1921, 
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157,536. October PSth, 1919.--IMProvemeNnts In MAGNETO 
Hand Lamps, Adolph Harry 


both of 67, » 


Railing and Exnest Angold, 


Victoria-street, E.( 

The magnetic circuit of the machine described in this specifi- 
cation is composed of two strips of steel A and B, and they 
embrace the armature C at their lower extremities. The lamp 


N° 157,536 














IZ IZA 


$i | 





is screwed into a yoke at the top of the magnets. The operating 
handle D operates a toothed quadrant E and drives a series of 
wheels geared to the armature C.— January 17th, 1921. 


PUMPING AND BLOWING MACHINERY. 


157,692. July 6th, 1920.—Force Pumps, M. W. Tutt and the 
Hulburd Engineering Company, Limited, St. Benet Cham- 
bers, Fenchurch-street, London. 

In this pump two pistons are arranged to serve the dual pur- 
pose of plungers and valves. The lower piston A is driven by a 
crank and slotted crosshead, while the top piston B is controlled 
by the roller C and cam faces DD. In Fig. 1 suction has just 
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Fic. 2. 


been completed. During this period A has moved down, but B 
has been held by C riding inside the cam D. When C clears D 
the two pistons move downwards together and arrive as shown 
in Fig. 2. Then the roller comes outside D and prevents the 
piston B rising, while A rises and the barrel full of liquid is dis 
charged. The two pistons then move upwards together ready for 
a fresh suction stroke.—January 27th, 1921. 


TRAMWAYS AND RAILWAYS. 
ber lith, 1919.—Ram Ancnors, H. Yates’ 

wimbe Cottage, Devon-road, Cheam, Surrey. 

This anchor, for preventing the longitudinal creep of railway 

comprises two simple pieces, the yoke or clip A and the 

The wedge is formed with a projection to bear aguinst 


metal 
wedge B 
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the sleeper and is a casting. The yoke is made as a stamping. 
The wedging action is obvious. A design for use on bull-headed 
rails is also illustrated.—January 11th, 1921. 





CRANES AND CONVEYORS. 


157,551. October 17th, 1919.—OvernEap Runways, J. R. 
Meacock, 7, Duke-street London Bridge, 8.E.\1, and T. 
Meacock, 55, Lancaster-gardens, Southend. 

In this trolley for overhead runways the electric motor is 
geared to a long screw on which there is a nut that carries sheaves 














over which the hoisting rope is rove as in a hydraulic jigger lift 
Several alternative arrangements are illustrated.—January 27th, 
1921. 


MISCELLANEOUS. 


157,534. October I4th, 1919.—IMpROVEMENTS RELATING TO 
Ex.ecrropes, Weipine Rops, aNp SOLDERING Sricks, 
Ernest Henry Jones and Alloy Welding Processes, Limited, 
both of 14 and 16, Church-street, Islington. 

This invention relates to electrodes, welding rods, and soldering 
sticks used for depositing and soldering metals by the electric 
are or blow pipe, and particularly to those which are required to 
provide a certain amount of carbon in the deposited metal. The 
necessary proportion of carbon is added to the welding rod by 
the employment of graphite, which, not being readily combus- 
tible like animal or vegetable carbon, alloys with the metal of 
the welding rod, under the heat of the flame of the arc or blow 
pipe, without burning to waste. The term graphite used in 
the specification includes mineral graphite, the manufactured 
graphite usually employed in the manufacture of carbon pencils, 
for arc lamps and carbon blocks and plates, and also the material 
vatiously known as “retort graphite,” gas carbon or retort 
carbon. Experiments have shown that “‘ retort graphite ”’’ or 
manufactured graphite gives more satisfactory results than 
mineral graphite, although the latter is useful. he quantity of 
graphite should vary from 0.3 per cent. for, say, nickel steel up 
to 4 per cent. for cast iron.—January 14th, 1921. 

157,564. October 22nd, 1919.—Castine 
Batty, 36, Fossdale-road, Sheffield. 

This invention relates to the casting of ingots of steel and 
other metals involving the use of a central mould down which the 
molten metal is flowed, and from which the metal flows through 
channelled runner bricks, in a base, to outer moulds and rises 
upwards therein, thus effecting top casting in the central mould 
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and bottom casting in the remaining moulds. ‘The upper portion 
of the meta! in all the moulds is subjected to the action of heated 
inserted feeder heads or “‘ dozzles ’’ for the purpose of maintain 
ing the metal in a fluid condition sufficiently long to obviate 
“ cavity ” caused by contraction and thus reduce the amount 
a Soognted: The drawing is self-explanatory.—January 
24th, 1921. 








Forthcoming Engagements, 


TO-DAY. 


Junior Insrirution or Enoineers.—Caxton Hall, West- 
minster, S.W. 1. Lecturette: ‘‘ Manufacture of Gun-cotton,” 
by Mr. W. Hall Simmons. 8 p.m. 

Jornt MEETING OF THE Society or CuEemICAL INDUSTRY AND 
oF THE INSTITUTION OF MeEcHANICAL ENGINEERS.—Storey’s 
Gate, St. James’s Park, 8.W. 1. Paper on “ The De-gassing and 
Purification of Boiler Feed Water,’’ by Monsieur Paul Kestner. 
6 p.m. 

Royat Instirution or Great Britarxn.—Albemarle-street, 
Piccadilly, W.1. Discourse: “Severn Crossings and Tidal 
Power,”’ by Mr. W. A. Tait. 9 p.m. 

West Bromwicr ENGIneertnec Sociery.—Technical School, 
West Bromwich. Paper: ‘The Value of Scientific Research 
to the Iron Foundry,” by Mr. Thomas Vickers. 7.30 p.m. 

Untversitty Cottece, Lonpox, ENGINEERING Socrery.- 
Botanical Theatre, University College, Gower-street. ‘‘ Joule, 
and the Mechanical Theory of Heat,’ by Sir Dugald Clerk. 
5.30 p.m. 


SATURDAY, MARCH 5ru. 

Royan INSTITUTION OF GREAT Britatn.—Albemarle-street, 
Piccadilly, W. 1. “Electricity and Matter” (Lecture L.), by 
Sir Ernest Rutherford, D.Sc. 3 p.m. 

InstiruTion or British FounpryMEN: LaNncasHIRE 
Brancx.—College of Technology, Manchester. Paper: ‘‘ Some 
Experiences in Cupola Practice,” by Mr. J. Pell. 4 p.m. 





MONDAY, MARCH 9rx, 

Sociery or Enotverers.—Geological Society, Burlington 
House, Piccadilly, W. 1, Paper: ‘Some Modern Engineering 
Practice in America,” by Mr. Robert W. A. Brewer. 5.30 p.m. 

Braprorp Ewnoingeerinc Sociery.—-Bradford Technical 
College. “‘ Fine Measurement in Engineering Workshops,” by 
Mr. V. I. Norbury Williams. 7.30 p.m, 

Roya InstrrvuTion or Great Brirarn.—Albemarle-street, 
W. 1. General meeting. 5 p.m. 

Royat Soctrry or Arrs.—John-street, Adelphi, W.C. 2 
* X-rays and their Industrial Applications,” by Major G. W. ¢ 
Kaye. Cantor Lecture I. 8 p.m. 

Untversity or Lonpon.—Institution of Civil Engineer 
Great George-street, 5.W. 1. ‘‘ Recent Engineering Works in 
Italy.”” LectureI. ‘‘ Sanitary Engineering and Water Supply,’ 
by Professor Luigi Luiggi. 5.20 p.m. 

TUESDAY, MARCH 8rxa. 

Tue Roya Sanrrary Instirvutse.—90, Buckingham Palace- 
road, 8.W. 1. Discussions on “ The Sanitary Engineering Side 
of Town Planning,” to be opened by Mr. Edward Willis; and 
“Town Planning of Built-on Areas,” by Mr. George Pepler. 
5 p.m. 

INSTITUTION OF ELECTRICAL 
Crenrre.—Metropole, King-street, Leeds. 
on “ Modern Feed-water Treatment,’ opened by 
Miles. 7 p.m. 

INSTITUTION OF ExecrricaL Eneingers: Soorrish CENTR: 
—North British Station Hotel, Edinburgh. Lecture: “ The 
Long-distance Telephone System of the United Kingdom,” 
by Sir Wm. Noble. 7 p.m. 


INSTITUTION OF CIVIL 
Westminster, S.W.1. Paper: 
Irrigation Installation,” by Mr. Stephen Leggett. 
The Minories, Tower-hill, 
6.30 p.m. 


Enorneers: Norra MIpranp 
Informal discussion 
Mr. W.M 


ENGINEERS.—-Great George-street 
“The Amritsar Hydro-electri: 
5.30 p.m. 


InstiITUTEe OF MARINE ENGINEERS.- 
E. 1. ‘‘ Turbine Gearing,’’ by Mr, J. H. Gibson. 


WEDNESDAY, MARCH 9ru. 
Councit.—Caxton Hall, 8.W. 1. 
7.30 p.m. 

INsTITUTE OF Cost AND Works AccounTaNnts.—Institute of 
Chartered Patent Agents, Staple Inn-buildings, Holborn 
Lecture: ‘* Economics in relation to Costing,’ by Mr. Wilfred 
Grainger. 7 p.m. 


InpusTRIAL LEAGUE AND 
“ The Ex-Service Man, &c.,’’ by Sir H. E. Morgan. 


Institution of Civil Engineer 
** Recent Engineering Works i 
Engineering,’ 


University or Lonpown 
Great George-street, 5.W. 1. 
Italy." Lecture Il. ‘* Agricultural Hydraulic 
by Professor Luigi Luiggi. 5.30 p.m. 


WEDNESDAY anv THURSDAY, MARCH 18 anp 1CsH. 
Tue Institute OF Matats,— House cf Institution of Mechanica 

Engineers, Storey’s Gate, S.W. Annual General Meeting. For 

programme see page 177, February 18th. 10.30 a.m. each day. 


THURSDAY, MARCH 

Roya Instirution oF Great Britain 

W. “The Meteorology of the Antarctic. . 
G. C. Simpson. 3 p.m. 


FRIDAY, MARCH Iirs. 

Junior InstiruTion or EnoiInerers.—39, Victoria-street, 
S.W. 1. Lecturette: “ Electrical Drive in the Cotton Trade,’ 
by Mr. A. T. McGuire. Slides. 8 p.m. 

Royal Institution or Great Brirariw.—Albemarle-street 
W. Discourse: “ Medical Idiosyncrasies,” by Dr. John Free 
man. 9 p.m. 


10TH. 


Albemarle-street 
Lecture 1. By Dr 


SATURDAY, MARCH 12rx. 


InstiruTion or Great Britarn.—Albemarle-street’* 


Roya. 
V By Sir Ernest 


. “Electricity and Matter.” (Lecture I.) 
Rutherford. 3 p.m. 
MONDAY, MARCH l4ra. 
MecHANICAL ENGINEERS.—Storey’s Gate 
meeting. ‘“‘ Commercial Motor Vehicles, 


7 p.m 


INSTITUTION OF 
S.W. 1. Graduates’ 
by Mr. A. G. Watson. 


TUESDAY, MARCH l5ra. 

INSTITUTE oF INDUSTRIAL ADMINISTRATION.—Central Hall, 
Westminster. ‘‘ The Measure of Output in Building,” by Mr. T. 
Sumner Smith. 7 p.m. 

Enorverrs.—Caxton Hall. 
Review of Main Line Railway 
7.15 p.m. 


INSTITUTION OF 
Westminster, 8.W. 1. 
Electrifications in U.S.A., 


LocoMoOTIvE 
Paper: * 
’ by Mr. R. D. C. Sanderson. 


WEDNESDAY, MARCH lé6ru. 


INSTITUTION OF ExecrricaL ENGINEERS: WIRELESS SECTION. 

Institution of Mechanical Engineers, Storey’s Gate, 5.W. 1 
Papers: ‘‘On the Effect of Electron Emission on the Tem 
perature of the Filament and Anode of a Thermionic Valve,” by 
Mr. G. Stead ; “‘ On Some Thermionic Tube Circuits for Relaying 
and Measuring,” by Miss W. A. Leyshon and Dr. W. H. Eccles. 
6 p.m. 
Arcurrects.—Grand Hall, Connaught 
Annual dinner 


INSTITUTION OF NAVAT 
Rooms, Great Queen-street, Kingsway, W.C. 2. 
7.30 p.m. 


FRIDAY, MARCH 


18TH. 


THURSDAY 
L7TH 


AND 


WEDNESDAY, 

léru, AND 
Arcuitrects.—Lecture Hall, Roya! 
Whitehall, 5S.W. 1. Annual 
Afternoons, 3 p.m. ; 


INSTITUTION OF NAVAI 
United Services Institution, 
meetings—for programme see page 215. 
evenings, 8 p.m. 


FRIDAY, MARCH 187s. 


Coventry ENGIngeertnc Socrery.—Lecture : 
and Fine Measurements,” by Mr. A. C. Wickham. 


“ Gauging 


ENGINEERS. — Storey’s Gate, 
* Contact Pressures 


K. C. 


INSTITUTION OF MECHANICAL 
St. James’s Park,S.W. 1. General meeting. 
and Stresses,” by Professor E. G. Coker and Messrs. 
Chakko and M. 8. Ahmed. 6 p.m. 

Junior InstiTuTION OF ENGINEERS.—Caxton Hall, 8.W. 1. 
Lecturette: ‘“ Hand-operated Appliances for Lifting and Trans- 
porting,”’ by Mr. T. E. Dimbleby. 8 p.m. 








Tue InstiruTion or Locomotive Encinrerrs (Lonpon).— 
The following gentlemen have been elected officers of the Insti- 
tution of Locomotive Engineers for 1921-1922 session :— 
President: Lieut.-Colonel Kitson Clark, Airedale Foundry, 
Leeds. Vice-presidents: R. H. Whitelegg, chief mechanical 
engineer, Glasgow and South-Western Railway, Kilmarnock ; 
Sir P. M. Nash, K.C.M.G., Director-General of Transport, 
Ministry of Transport. Members of Council: C. N. Goodall, 
Messrs. R. Stephenson and Co., Darlington; I. Kempt, loco- 
motive department, Caledonian Railway ; W. Chalmers, chief 
mechanical engineer, North British Railway; J. Hookham, 
locomotive superintendent, North Staffordshire Railway, 








, 
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British and French Railway Speed 
in 1920. 


Bretow are out antital ‘tables’ of railway’ speed, 
which were resumed after the ‘war-break: by ‘those of 
British ‘railways ‘alone for the ‘year ' 1919," which 
.ppeared in our issue of January 16th, 1920. For some 
vears before the war we also chronicled railway spedd in 
France and Germany. The’ French railways are now 
again included in this review, the particulars being 
taken from the “‘ Continental Bradshaw” to October 
31st last. With British railways the best work of the 
year was formerly invariably accomplished during 
the summer months, but, while the train services are 
undergoing post-war rehabilitation that rule has 
ceased to apply to a certain extent. On some of the 
French systems, however, the best running was per- 


Table ¢ 
respective 


ives @ selogtion of the fastest runs on the lbetweon Paris and Calais and between Paris and 
French railway systems, and the normal Boulogne are shown, ps 


orming theim journeys 


fastest pre-war timings between the same places are, without intermediaté stops, but before the war all 


Tastes A.— Ape Non-stop Runs on British h: i a in 1920. 


C OP PARE: 


——atelle Egy 


Great: Western 3 . 
London and North- Western 
Great Eastern on P 
Midland . + 

North: Fastern 

Great Northern 

Great Central 

Caledonian . 

Glasgow and South- Western 
London and South-Western 
Great Southern and Western 





formed durihg the winter and spring’ months, in et 
accordance with the seasonal requirements of southern | Cambrian 


health and pleasure resorts, as, for example, the Paris- 
Riviera service of the Paris, Lyons, Mediterranean | / 


Railway Company, 


Table A schedules the longest genuine non-stop runs 
performed by the principal British railway companies 


the longest run of each. “To further the system of | 





allocation of traffic to, certain services, the practice | 
has been instituted of not publicly announcing the 


stops made by such trains at certain places ; conse- 


South-Eastern . 

Lancashire and Y orkshire 

Great Northern (Treland) 
Somerset and Dorset . 
Midland-Great Western (Ireland) 


inserted to serve as comparisons. 


The longest non- 


Tune ,) Average 
Run. Distance. | spent |, speed, 

ecphinginsteanselettied! we xD Thae MO TN WT. Te REEL SR tae it 
Miles. h, m,. pi.p.h. 
Paildingtou-Phymouth 2253) |.) 423 51,6 
Euston—Crewe 158 \ 3.13 49.2 
Liverpool -street— North Walsham 130 2 50 45.8 
St. Pancras—Nottingham 123) 2:26 Be 
Neweastle-Edinburgh 124} j 2 30 49.8 
be (Clifton Junetion)-P eter borough 112 229 45.1 
arylebone-Leicester vid Wycombe 107 + 3 52.4 
Ulneoe Ceslicles " ; rost 2 35 39.6 
Kilmarnock—Carlisle 91} 25 43.8 
Salisbury—Exeter. . SK 1 57 45,1 
Dublin—Thurles 86] 1 50 i 47.3 
, Yigtoria-Fratton 84} 1 51 45.6 
Arbroath—Edinburgh . . 76} 1 4 40.1 
Whitehurth-Machynlleth } 75 25 33.3 
Victoria~-Margate (W est.) 74 1.32 48.2 
Halifax~W sterloo-read 60} 1 43 35.4 
Dublin-Dundalk .. 34 1 4 50.8 
Bath-Blandford .. 52 } 1 23 38.1 
Mullingar—Dublin 50} 110 43.0 


* Fastest journey between these places takes 2h. 20 min., but not a non-stop run. 


¢t Saturdays during summer. 


these trains called at Abbeville for locomotive water. 


quently the public time tables’ have become rather | stop run performed. by each company is also contained We do not possess the working timings of these and 


misleading for the study of this subject. 


Company. 


Caledoman 
Great Central 


” 


North-Eastern 
Creat Western 


Midland 


(;reat Northern 


South Eastern and Chatham 


Lor don and North- Western 


” 


Great Eastern 


Brighton and South Coast 


Great Northernt (Ireland) 
London and South-Western 


és es *” 
Glasgow and South-Western 


Lancashire and Yorkshire 
(Great Southern and Western (Ireland ) 


Ne 


wrth British 


Great North of Scotland : 
Midland-Great Western Gestnma) 


Highland 


* MLL. 


Com Dis- Time 

pany Run bet ween. tance. spent. Speed 
Miles h. m. |. m,p-h, 

Nord Paris—Arras 120 2 15 53.3 
> Longueau—Paris 78} 1 30 $2.5 
Longueau-Arras . 41h 0 48 61.5 
Abancourt Amiens 31 0 37 51.4 
Paris—Crei 31 0 38 50.1 

Ampens- Abbeville 28 0.33 50.9 
Amieus—Creil . 49} 1.0 49.7 
Amiens—Paris 81} 1 44 46.8 

Paris St. Quentin 05} 2 44.1 

Pst Paris—-Reims 97 1 55 50.6 
Paris—Chalons 1074 2 49.2 
Parws-Epernay 88} Ll O65 46.0 
Bar-le-Duc Chalons 50} 1 6 45.6 

| Paris-Troyes ..  . 1033 2 23 43.5 
P.L.M. | Valence—-Avighon .. 17 1 40 46.2 
Paris-Laroche 96 211 44.0 
Dijon—Maeon ... 77 1 47 43.5 
Laroche—Dijon 99 3 ‘22 42.0 
Lyons—Valence 45 1 26 45.8 

: Macon Lyons. . 44 0 59 45.5 
Orleans | Paris (Aust)}-Les Aubrais 764 137 47.1 
’ Poitiers-Angouleme,—... 70 1 38 43.0 

” Les Aubrais-St. Pierre des C orps 69 1 38 42.5 
ee, pee ‘ 86 3:2 42.4 
State Rouen-Havre ‘ 544 1 16 43.2 
Paris-Rouen ° > 86, ),.2 2 42.4 
Ohartres-Le Mans ‘ 76 1 46 43.1 
Chartres—Chateau du Loir 80 1 56 41.7 

* Paris—Di vid Pontoise 1044 | 2 36 40.2 
Midi | Bordeaux—Morcenx 67 1 42 39.8 


Table B gives the fastest booked runs between two 
stopping places on British railways. 
amplified to erumerate the fastest runs on the various 
lines or sections of certain systems. 


« main line. 


ABLE C, 





Line. 

Whole system .. 
North of Rugby 
South of Rugby vid Aylesbury 
South of Rugby ud w ycombe 
Whole system “s 
South Wales vid Badminton 
West Midland .. ds 
M.L.* vid Westbury 
M.L. vid: Swindon 
Settle and Carlisle 

L. #14 Nottingham 
M.L. wid Leicester . 
South of Grantham, . 
North of Grantham 
Chatham Section 
South-Eastern Section 
M.L. south of Crewe 
North Wales .. , 
M.L. north of Crewe 
London-Southend 
M.L. eid Colchester 
Mg... wid Cambridge 
Main line .._.«. 
Portsmouth 
Whole system -. 
London—W eymouth 
London-Plymouth . 
Glasgow-Ayr . 
Main Line : 
Whole system .. 


~~ 


| in this table. 


TAste B.—Fastest Booked Runs on British Rail 





lt is true that ‘‘ Bradshaw’ shows some similar trains. 


ya (Pe ger Trains Only) in 1920 
Dis- Time 
Run. tance spent. 
Miles h. om. 
Forfar to Perth 32 0 34 
Rugby to Leicester are 19} 0 2) 
Woodford to Aylesbury 13 0 33 
Princes Risborough to Brac kley ., . 273 0 30 
York (Clifton Junction) to Darlington 433 0 47 
Badminton to Reading .. d 64 1 lo 
Oxford and Paddington 634 1 10 
Paddington to Taunton api 143 2 38 
Paddington to Chippenham 04 1 44 
Apple by to Carlisle 30} 0 34 
Pancras to Nottingharn 1234 2 25 
Seton to St. Pancras 99 1 58 
Hitchin to Huntingdon .. 26} 0-30 
Grantham to Retford 338 0 38 
Faversham to Margate 22 0 25 
Tonbridge to Ashford 264 0 31 
Blisworth to Willesden .. . 574 1 6 
Chester to Holyhead 844 I 42 
Preston to Crewe 61 i 4 
Shenfield to Rochford 18} 0 21 
Ipswich to Norwich (Thorpe 46} 0 59 
Bishops Stortford to Cambridge 25} 0 33 
Victoria and Brighton 51 1 0 
Horsham to Atundel 204 0 25 
Dublin to Dundalk ; 54} 1 4 
Dorchester to. Wareham. . 15 0 18 
Waterloo to om gk a 83} 1 43 
Glasgow and Ayr . : 414 0 50 
Carlisle to Dumfries 33 0 41 
Liv erpool and Manchester ., 37 0 45 
re rick Junction to Mallow , ~~ S 37} 0 46 
Edinburgh (W oe) * and Glasgow (Queer n- square) 474 1 0 
Huntley to Aberdeen os de 404 0 54 
Mullingar to Dublin 50 110 
Blair Athol to Perth 35 0 50 


minute on sach a short run, which is all down-hill, would materially lower the speed. 





This table is 


-Fastest Runs on French Railways to October 3ist, 1920 


longer runs, 


Normal fastest 


timing, pre-war. | Com 
- ——-- pany 
Time 
spent. Speed. 
h. mu m.p+h 
7 58.5 Nord 
1 22 57.6 oe 
0 40 61.9 
0: 39 48.8 
0 35 54.4 
0 30 56.0 
0 56 53.2 Est 
l 25 57.2 
1 33 61.8 
1 46 54.3 
i o4 56.5 Orleans 
1 38 54.0 > 
0 53 56.9 a 
1 47 58.1 +4 
1 20 57.7 } 
1 52 BLS PLM, 
l 23 6,2 ’ 
1 49 54.6 
r 8 58.1 > 
@ 48 55.9 es 
L 21 56.6 
1 14 56.9 State 
I 12 58.0 > 
1 29 58.1 bs 
1.12 52.9 9 
1 35 54.4 = 
1 28 51.9 
- = Midi 
2 36 46.2 be 
1 31 44.6 
but 


they are certain to be broken by 
stops for service purposes, as they were before the | journeys in France as performed both at the present 
war, when conditions were much more favourable 
than they are to-day. For example, the boat trains between the quickest trains of 1914 and 1920, 


56 
56 


55. 
55. 
54. 
54. 
54. 
54. 
o4. 
51. 


50 
53 


52. 
52. 
51. 
52. 
49. 


te AQwtoe -1 


tm.p-h 
57.3 


w 


Seocor PswrwreauweSPweKiroouws 


occ 


Train starts. 


4.20 p.m. 
4.13 a.m. 
7.25 p.m. 
1.8 p.m. 
9.22 p.m. 
12 p.m. 
Two up, 
4 p.m. 
4.10 p.m. 
12.31 p.m. 


one down 


12.10 p.m. 
10, 23 p.m. 


Two up, one down 
Four trains 

‘** Southern Belle " 
5.50 p.m. 


trains 


3 p.m. 

9.21 a.m., 6.15 p.m. 

10 a.m., 11 a.m. 

5.10 p.m. D., 8.25 a.m. U. 
6.27 a.m. 

Twenty-one trains 

10.17 a.m. 


Five trains 
11.20 a.m. 
4.55 p.m. 
6.26 p.m, 


{ Daring the sumnior the 7,30 a.m. train from Belfast was booked to cover 8} (miles from Adavorle to Dundalk in 9 min,, speed 54.9, but the loss of # 


Taste D.—Inéeresting Railway Journeys in France. 


Line. 


Paris—Calais (Maritime) 
Paris Boulogne Ns sie . 
Paris+Douai-Lille . . 
Paris-St. Quentin—F: eignies 
Paris-St. Quentin—Erquelines 


Paris—Nancy—Avricourt 
Paris—Mezieres 
Paris—Chaumont Be Ifort 


Paris—Bordeaux 
Paris—Nantes . . 
Paris—Brive 
Paris—Toulouse 


Paris Marseilles 

Fore toms ane 
Paris—Vicky 
Paris—Pontarlier 


| Paris-Frasne . . 


} " 
Paris—-Royen—Havr: 


Paris—Caen—Cherbourg 
Paris—-Rennes-Brest 
Paris—Niort-Bordeaux . 6% 


| Paris-Granville 


Bordeaux—Dax—Hendaye 
Bordeaux—Cette .. 


Table 


day and 


Dis- 
tance. 


141} 
230 
387 4 
384 


2033 


1443 
205 


D 


before the 


Quickest train, 
19 


Quickest train, 





920. pre-war, 1914. 
Fores Peeve r ret a Seve OeeeE oe ae 
Time (Average, Time | Average 
spent. | speed. spent, apord ‘ 
bh. om. | mph m.p.h. 
410 44.4 566.9 
3 3 45.0 53.8 
3 9 48.7 53.2 
3°32 40.6 56.2 
4 3 36.8 59.2 
6 43 38.1 5 23 47.5 
3 59 38.0 2 59 50.8 
7 19 47.6 5 17 2.0 
8 51 41.0 6 43 4.0 
6 53 38.6 5 30 48.3 
8 69 38.0 7 11 43.2 
12 8 36.5 10 36 41.8 
13 40 39.1 10 25 51.3 
12 25 34.7 9 55 43.4 
7 13 31.4 4 54 46.2 
5 4l 49.7 

8 0 - 

& 24 41.6 | 2 44 51.8 
6 47 33.9 6 3 38.1 
ll 52 32.6 10 17 37.7 
ll 56 30.8 10 10 37.7 
7 57 25.6 5 29 37.2 
4 29 32.2 3 55 37.2 
9 8 2.3 644 | 43.9 


enumerates 


war, 


sé 


yme interesting railway 


comparison being made 
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Our Mineral Statistics. 


LN accordance with established procedure, we give 
herewith a review of Part IIL., “ Output,” of the 
Mines and Quarries General Report and Statistics 
for 1919, omitting reference to the coal and iron trade 
figures. ‘This is the first report signed by Mr. William 
Walker in the capacity of Chief Inspector of Mines, 
though the last one or two have been issued under his 
signature of Acting Chief Inspector. The report is 
submitted, as in the past, to the Secretary of State for 
the Home Department, and not, as might have been 
expeeted, to the Secretary of the Mining Department 
of the Board of Trade. The curtailed form of this 
part of the report introduced during the war is still 
aintained, the only return to old practice being 
the summary table giving the county output of all 
tuinerals. It is stated that the particulars of output 
from individual metalliferous mines are still omitted, 
and it would seem, from the depressing news which 
has recently come to hand from nearly all of our 
non-ferrous metalliferous mining centres, that there 
will be no individual returns to give should it be 
decided to restore this former feature in the report 
for 1921. 


MINES AND THE Cost oF LABOUR. 


In our reviews for the last two or three years we 
have referred to the serious effect which the enhanced 
cost of labour and materials was producing upon the 
metal mining industry, and now, with the withdrawal 
of the war-time Government support, accentuated 
by the recent severe slump in the price of metals 
and the rise in the cost of coal, it has been found 
impossible in a large number of cases to carry on. 
We may take it that the stoppage in several instances 
will be only temporary, and that certainly lead 
mining will be resuscitated when markets improve ; 
that is, in the case of adit mines with proved reserves 
near adit level. Where, however, the mines are liable 
to be drowned out on the cessation of pumping, their 
re-opening is a very doubtful matter, a consideration 
which should be borne in mind by the local dependents 
on the industry in pressing their wages demands. 
We do not propose to discuss the question as to 
whether lead and zine mining should be classed as 
key industries, and so share in the advantages reaped 
by others which have managed to get their claims 
recognised, but we certainly think that the wholesale 
closing down of mines is a serious matter, which 
deserves very careful consideration at the hands 
of the Minister for Mines, if he can divert some 
modicum of his attention from the engrossing subject 
of coal. Some method of financing the completion of 
the important deep drainage tunnel in the Halkyn 
Mountain district, Flintshire, should certainly be 
found, as it would enable work to be resumed on 
about a dozen mines in which there is no doubt of the 
existence of good lead ore below the existing tunnel 
level. In the Shropshire lead mining area, where 
a large new drainage tunnel is being driven under- 
neath the old Boat level, the financial question does 
not arise, as the company called Shropshire Mines, 
Limited, which has taken over the’ whole area, is 
adequately capitalised for the work in hand, and, 
moreover, is already a large producer of barytes. 
With regard to zinc mining, if the Government con- 
tinues its present differentiation, penalising the home 
producer against the producer of the Australian ores 
which it has contracted to buy until 1929, it is clear 
that there is no hope for our mines, and we shall be 
surprised if there are any at work by the end of this 
year. 

Turning to the report, coal is, of course, by far the 
most important mineral product of our islands, but 
leaving it out of account, the value of the other 
minerals raised in 1919 was £21,560,343, against rather 
less than £19,000,000 in 1918. The increase came 
mainly from quarries of stone, slate, &c., being 
accounted for in part by increased labour being 
available, and in part by a rise in values. With 
regard to the production of metals from British ores, 
a decline is shown in every case. 


MINING GEOLOGY, 


A year or two ago we referred to the new departure 
of the Geological Survey in publishing special 
brochures dealing with the occurrence, mining and 
technical applications of certain minerals. Although 
the incentive was war demand, the newly awakened 
interest in what may be termed the commercial side 
of geology has not been allowed to lapse, and the 
number of volumes has been added to, and new and 
enlarged editions of those first published have made 
their appearance. Further, the Summary of Progress 
of the Geological Survey for 1919 contains much 
interesting information relating to recent examination 
of lead, zine and copper mines, and on the boring for 
oil at West Calder, Midlothian. The interest of these 
notes consists not so much in what we are told about 
the ores or the past history and future prospects of 
the individual mines, as in the authoritative state 
ments on the geology of the mining fields, This is 
*# matter on which mining engineers and mine 
inanagers, however successful, rarely feel themselves 
competent to speak. To give just one instance, 
although the recently re-opened copper and lead 





mine at Snelston, near Ashbourne, in Derbyshire, has 
been worked at intervals smce the middle of the seven- 
teenth century, to the best of our knowledge there 
has been no account of its geology published. This 
void is now filled by the following quotation: ‘ In- 
teresting evidence as to the date of the Derbyshire 
ore deposits is provided by the small lead and copper 
working at the Snelston mine. The ores are found in 
a fault bringing down Keuper marl against car- 
boniferous limestone, so that here, at any rate, the 
mineralisation seems to be definitely post-triassic.”’ 
It will be all to the good if the Geological Survey 
continues to interest itself in our mining and quarry- 
ing industries as the legitimate successor of the now 
defunct Department for the Development of Mineral 
Resources. 

The importance of our mineral statistics is somewhat 
vitiated by the fact that returns are not compulsory 
for owners of open workings which do not come under 
the Mines or Quarries Acts. The number of defi- 
ciencies in the report in this respect is not large, 
because voluntary returns are supplied by the owners 
in most cases, but, still, to give one instance, it might 
reasonably be inferred from the absence of any 
reference to diatomite that Great Britain was entirely 
dependent upon foreign countries for her require- 
ments. As a matter of fact, however, Londonderry 
county is an important producer from shallow work- 
ings. 


ARSENIC AND BARYTEsS. 


To refer now to some of the more important or 
interesting minerals in alphabetical order, we take 
first arsenic, which totals 2527 tons against 2349 tons 
in 1918. There was a serious slump, however, in price, 
the value of the increased 1919 output being only 
£100,222 against the £210,101 of the preceding year. 
Of course the price obtained during the war was un- 
precedented and no one supposed it would be perma- 
nent, but the fal] has naturally accentuated the other 
difficulties being experienced by the tin and tungsten 
mines, which look upon arsenic derived from arsenical 
pyrites as an important by-product. With regard to 
barytes, the figures are more cheerful reading. There 
was a drop in output certainly from 66,360 tons 
to 60,087 tons, but the price remained stationary. 
The mineral is widely disseminated in the United 
Kingdom, the report giving returns from sixteen 
counties, all except two having mines of some im- 
portance. Perhaps the most striking feature of the 
figures is the falling off from the Durham and Cork 
mines, and the easy position of Shropshire at 
the head of the list, a place it just attained in 1918. 
That county has the double advantage of producing a 
high quality of barytes and of having its mines very 
largely under a single control, @ matter already 
referred to in our opening remarks. The Derbyshire 
output from mines—mainly from the Goleonda— 
continued at the satisfactory total of round about 
5000 tons, while the yield from open workings was 
over 2000 tons, it being mainly the produce of old 
lead mine dumps. The Derbyshire barytes cannot 
compete as regards purity with that produced in 
most of the other mining centres, but that is a matter 
which does not interfere with its main application, 
which is in the paint trade. It needs no emphasis 
that an off-colour white is at no disadvantage if it is 
to be mixed with red oxide of iron or other coloured 
materials. The Settlingstones mine of Northumber- 
land, the largest producer of witherite, the carbonate 
of barytes, in the world, shows the reduced output of 
3585 tons against 4710 tons in 1918. This is con- 
siderably below the yield of a decade ago, though no 
new deposit to interfere with a practical monopoly 
has been discovered. In Scotland, the old producing 
mine of Muirshiel, Renfrewshire, has ceased to 
operate, while Ayrshire makes its first appearance in 
the list—for many years at. any rate—with the sub- 
stantial total of 3097 tons. The vexed question as to 
foreign imports of barytes continues to claim the 
attention of the Barytes Producers’ Association, the 
halting policy of the Government in the matter 
coming in for criticism, the claims of consumers being, 
of course, a secondary consideration in the eyes of the 
Association. 


CopPeR. 


Passing on to this one time important ore, we note 
that the total output was only 144 tons against 1013 
tons in 1918. Of the above small amount, Cornwall 
produced 43 tons and Carnarvon 76. Copper pre- 
cipitate derived from old mine workings in Anglesey, 
Devon and Cornwall shows the figure of 228 tons 
against 200 in 1918. This industry is not as dependent 
upon labour and general costs as is copper mining 
proper, and though the value of the metal has fallen, 
so also has that of scrap iron, which is necessary for 
precipitating the copper from its solution in the mine 
waters. Further, it yields an important by-product 
in the form of yellow ochre, which has a higher value 
than ordinary ochre as mined, Our copper smelters 
have, of course, for years kept going on imported ores, 
which im 1919 amounted to 13,587 tons against 15,319 
tons in 1918. A good deal of copper is also annually 
obtained by the wet extraction process from the burnt 
cupreous pyrites used in sulphuric acid making. The 
figures, it is stated in the report, are not available, 
but that there was a considerable drop in 1919 over 
1918 is evident from the fact that while the imported 
pyrites ia the latter year amounted to 836,703 tons, 
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in 1919 the figure was only 344,457 tons. This dro), 
may be attributed to accumulated stocks, for t}. 
imports.in 1912 were 907,157 tons. 


FLUORSPAR, 


Proceeding to fluorspar, we note that the output 
was only 36,860 tons, valued at £36,252—almost 11). 
exact figure for the 64,000 tons produced in 1917 
against 53,498 tons in 1918, We thus see a stea:: 
appreciation in price. The war benefited the mininy 
industry in that it increased the demand from hon, 
steel smelters, and the American market is, therefor: 
not of such importance as. it used to be. We are ni 
given the quotas of the two producing count i 
Derbyshire and Durham, but it is probably the forn. 
that was mainly responsible for the decreased yiel:|, 
one or two of the mines having closed down, and t}y 
erstwhile production from old lead mine dumps having 
dwindled considerably owing to exhaustion of supply. 
This material was of lower grade than the newly 
mined product, but its cheapness enabled it to con 
pete at Pittsburg with the American spar in spite | 
the import duty. The prospective increase in tli 
home demand has led to schemes for opening up new 
deposits in Derbyshire, but it rather looks as if th: 
expected profits will not be realised for some tin 
owing to the trade slump. 


leon Ore. 


These figures show a reduction from 14,613,032 
tons in 1918 to 12,254,195 tons in 1919, the fall being 
shared by works under the Coal Mines Act, the 
Metalliferous Mines Act, and from quarries both over 
and under 20ft. deep, these quarries being, in effect, 
the open-cut workings in the Midland counties. A 
rather startling drop is shown in the output from t!\ 
new Isle of Raasay workings, Inverness-shire, th: 
figure being 358 tons against 10,968 tons in 1915 
This is 30 per cent. ore. In the case of the 37 pe: 
cent. ore developed in recent years in Carnarvonshir 
the output was 10,867 tons against 17,496 tons in 
1918. Other specific cases of what looks like a set 
back to new enterprises might be cited, but it must b: 
borne in mind that special efforts were made to in- 
crease output in the latter years of the war, and that 
some Government aid was forthcoming as an incen- 
tive. Although it is not used as a source of the metu!l, 
bog ore may, perhaps, have a word of reference, a- 
it is, in the main, limonite, or hydrated ferric oxic: 
It is found mixed with organic matter in the bogs ot 
various Irish counties, whence it comes to England 
for use in gas purification. The output in 1919 was 
3045 tons, a considerable increase over the precediny 
year, for which the figure was 603 tons. The 191% 
output was much the same as in 1913, and so was th« 
price of between 4s. and 5s. at the bog. A troubl 
some feature about this material is its high water 
content, a counterpart on an aggravated scale of tly 
worries regarding moisture in ores, so farniliar tv 
mine owners and smelters. The Irish industry, which 
is an old one, has had to meet severe competition in 
recent years from the imported Dutch bog ore and 
from the artificial bog ore made from sawdust, &c. 


LEAD. 


We now come to the consideration of lead ore, the 
output of which amounted to 13,868 tons against 
14,784 tons in the preceding year. The figures for all 
the producing areas show decreases, with the excep 
tion of Cumberland, Derbyshire, and the Queensberry 
mine, Dumfriesshire. The most notable falling off 
is in the Boltsburn Mine, of late years our principal 
producer, and it is a question, which these attenuated 
statistics leave open, as to whether the premier 
position has not been regained by the Mill Close Mine, 
Derbyshire. The Greenside Mine, Westmorland, was 
much down in its yield, and this mine, after a con- 
tinuous run of more than 100 years, is shortly to be 
closed down and dismantled, not from failure of ore, 
but because under present conditions it does not pay 
to carry on. 

Many paragraphs have appeared in the London 
and provincial Press during the last two years relative 
to the lead mining boom in Derbyshire, but as a matter 
of fact, although there has undoubtedly been a boom 
in share pushing, it has not got up to the stage of lead 
production. No new discovery of value has been 
made, such as an unworked pipe deposit, and the 
boom has consisted in the changed ownership ot! 
derelict mines. Newspaper reports headed “ Lea: 
Mines Given Away ”’ have given a wrong impression 
to the general public. It should be understood that 
the term “‘ gift’ in the High Peak Mining Customs 
and Mineral Courts Act and the Derbyshire Mining 
Customs and Mineral Courts Act, has a special sig- 
nificance, merely conferring upon the applicant 4 
prior right to get lead ore in the King’s Field or private 
liberties subject to certain conditions. One of these 
conditions is the obligation to keep continuously 
at work if the mine is to be retained, and another is 
personal responsibility for damage done by caving 
in, or loss to live stock by imefficient fencing of th: 
shafts. As applications for mines have been receive: 
from various parts of the country, it may be useful 
to state that an applicant must select the disused 
injne personally, and then apply to the Barmaste: 
to post the three weeks’ notice of forfeit to the 
present registered owner, who may or may not choose 
to defend his title by recommencing work. It should 
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be understood that the posting of’a forfeit notice on 
a mine means that an application has already been 
made to the Barmaster and a fee paid—the fees for 
acquiring & mine total about 25s.—therefore, anyone 
who writes to the Barmaster, on the strength of a 
newspaper paragraph that such and such a mine is to 
be given away, will always be out of the running. 

The imports of pig and sheet lead in Great Britain 
amounted to 217,610 tons, only a small advance on 
the figures of the preceding year. 


MANGANESE. 


This metal has long ceased to be of importance in 
british mining, the output of ore from North Wales 
being 12,078 tons against 17,456 tons in 1918. Our 
imports of ore amounted to 264,800 tons. 


Om. 


The amount of oil shale mined in 1919 was 
2,763,875 tons against 3,080,867 tons in 1918. The 
Scotch output was augmented for the first time by 
600 tons from Norfolk, while the war-time production 
from the Kimmeridge beds of Dorset has ceased. The 
imports of petroleum oj! naturally showed a large 
reduction owing to the cessation of hostilities, and 
there is @ disereet silence with regard to the home 
production at the Derbyshire coal measure borings. 


Tix anp TUNGSTEN. 

There is nothing in the figures or in the prevailing 
mining conditions to inspire co in the future 
of this important Cornish product, The output of 
black tin was 5156 tons against 6377 tons in 1918, 
the values being £678,823 against £1,115,926, the fall 
in output being aecentuated by the fall in price of the 
metal, the mean value of which, in 1919, was £257 
per ton ageing} £329 in the year. The 
<ubjeet of Cornish mining is too large and important 
to be dealt profitably in a small 80 we 
pass on to mention that tungsten, Cornish 
product, was produced to the amount of 163} tons 
in 1919 against 302 tons in 1918, this being one of 
the several metals that ‘have fallen off in demand 
since the war, 

Zinc. 

Coming to zine as the last of the metals to be men- 
tioned, we note a further drop in the output to 6933 
tons of concentrates from 9025 tons in 1918. Con- 
siderably more than half of the output came from 
the Vieille Montaigne Mines of Nenthead and Car- 
shields, in the North of England. Shropshire falls 
out of the list, and it is hardly to be expected that 
any new areas have been developed in a falling market 
for the metal. The Halkyn Mine, the only one now 
working in the Halkyn Mountain district, had the 
reduced output of 610 tons, and the Laxey Mine, 
Isle of Man, was also down with 787 tons. Renewed 
attention has been ealled in Derbyshire to the oxidised 
zine ores which im days long past were obtained in 
some quantity in the Wirksworth and Brassington 
districts. We have, hewever, no means of knowing 
from the report how much of the increased output of 
328 tons of zine concentrates from Derbyshire is to 
be attributed to oxidised ores and how much to the 
blende ordinarily yielded by the Mill Close lead mine. 
On a former oceasion we referred to the quarrying of 
zine blende by Ore Supply, Limited, at the new mine at 
Wood of Cree, near Newton Stewart, N.B. A three- 
compartment shaft has now been sunk down to 30 
fathoms and fitted with double electrie winding gear, 
power being derived from a large Crossley gas engine 
and three suction gas producers. The scale of opera- 
tions indicates that the management looked forward 
to the future with confidence at the time the mill was 
ordered. It is interesting to mention that the same 
company has reopened the old lead working at Cars- 
phairn, further north near Loch Doon. First worked 
in 1838, operations have been suspended for_about 
thirty years. ‘The only other locality in Scotland 
where zine is being got is at the Queensberry Mine, 
Wanlockhead, the output being 595 tons in 1919 
against 865 tons in the preceding year. 

To conclude, we note that there are no returns for 
antimony ore, lignite and phosphate of lime, which 
figured in the 1918 report, while among the mineral 
substances which show an increased output are oehre 
and umber, gypsum, sulphate of strontia and slate. 








Vegetable Oils as Fuel for Internal 
Combustion Engines, 


At a meeting of the Belgian Association pour le 
Perfectionnement du Material Colonial, which was 
held in Brussels on 20th of October last, some interest- 
ing particulars concerning the use of vegetable oils as 
fuels for internal combustion engines were made 
known and discussed. From a report of the pro- 
ceedings which has recently reached .us, it appears 
that the subject was introduced by the delivery of 
two addresses, the first, entitled “ Utilisation de 
l'huile de palme comme force motrice,” by Monsieur 
R. E. Mathot, and the second entitled “ Mode de 
transformation de I"huile de palme en gaz et procédé 
d’application,”” by Monsieur Tobiansky d’ Althoff. 

At a previous meeting of the Society, Monsieur 
Mathot had been commissioned to study the subject 
particularly from the point of view as to whether, 





THE ENGINEER 


and, if so, how best, vegetable oils, especially those 
of the Congo district, could be successfully employed 
as fuel for internal combustion engines. 

Monsieur Mathot, who is recognised as being one 
of the leading continental experts in connection 
with internal combustion engines generally, began 
his address by stating that his investigations into the 
matter were not yet completed, but that they had 
gone far enough for him to feel certain, at:any,rate, 
that both palm oil arid cotton-seed oil could be used 
successiuly a4 fuels) in ceuginaé specially! built (for 
the purpose. He then explained that he had already 
carried out two series of tests, one in England and 
one in Holland, and that he was about to undertake 
others in France and Italy. He had not experi- 
mented with any Belgian engines because, rently, 
the two Belgian firms which make vertical ‘ semi- 
Diesel engines " to which he had applied had declared 
that they were not yet ready to submit their engines 
to tests such as were proposed. 

The English and Dutch trials were made at the 
works of L. Gardner and Sons, Limited, of Patricrott, 
and those of Kromhout, of Amsterdam, respectively. 
Two types of Gardner hot-bulb engines were tried, 
but no exact details‘of them were given in the address. 
The Kromhout engine was a single-cylinder, vertical, 
two-cycle hot-bulb machine. The fuels in both cases 
were palm oil and cotton-seed oil from the Congo. 
The engines in all the tests wererun with a Prony brake 
at both full and half load, and thé trials were continued 
for a sufficient time to enable accurate consumption 
records to be obtained. Indicator diagrams were 
taken at frequent intervals, and, according to them, 
there was no appreciable difference between the 
power developed when using the two kinds of oil— 
palm and cotton—though, apparently, it was neces- 
sary to heat the former before passing it through 
the atomiser. In no case was it nécessary to heat 
the hot plate externally, after starting, even when 
the engines were running on no 

The conclusions arrived at as, the, result of the 
tests were that, with suitable engines working at full 
load one metric horse-power hour—one cheval-heure * 
—with either palm oil or cotton-seed oil—could be 
obtained with a consumption of : 

(1) 265 grammes in a four-stroke cycle engine 
of 25 horse-power with @ compression of from 22 to 
24 kilos. per square centimetre and an explosion 
pressure ot from 26 kilos: to 28 kilos. per square 
centimetre. The consumption at half load’ was 
295 grammes per cheval-heure ; 

(2) 320 grammes in a two-stroke cycle engine of 
16 horse-power with 10 to 12 kilos. com ion and 
an explosion pressure of from 21 kilos. to 23 kilos. 
per square centimetre; and 

(3) 285 grammes in a two-stroke cycle engine” of 
33 horse-power with a compression of 18 kilos. and 
an_explosion pressure of from 20 kilos. to 22 kilos. 

Square centimetre. 

Teking—till more accurate figures are available, 
remarks Monsieur Mathot—both palm oil amd’ cotton- 
seed oil as having a calorific value of 86007 Calories, 
he calculates that the thermal efficiengiés with those 
oils were 28, 23, and 26 per cent. im’the three cases 
respectively. He then pointed out ‘that, in the same 
three engines, the consumptions of petraleum oil 
having a calorific value of 9600 calories were in the 
three cases : 

(1) 236 grammes per cheval-heure. 
(2) 254 o» - ” 
(3) 240 ~—O—=, a vs 


which average out to a thermal efficiency of about 
27 per cent. It can, therefore, he remarks, be 
concluded from these first ‘tests that vegetable oils 
ean be considered as being almost on the same footing, 
for use as fuel in internal combustion engines, as 
mineral oils, account being taken, of course, of their 
relative calorific values. 

Monsieur Mathot then proceeded to consider the 
utilisation of these oils from the point of view of 
upkeep as compared with such other fuels as 
petroleum, coal and wood that,.are obtainable in such 
places as the Congo. If, he remarked, the design of 
the engine be suitable, the intervals of time between 
which it is necessary to clean the deposits of sticky 
matter and of carbon from pistons and ports will be 
all the longer the nearer the engine is run to its 
normal full load and the better the quelity,.of the 
lubricating oil employed. The hot bulb will only 
need cleaning once a week if it be properly designed 
and if the atomisation of the oil be normal. The oils, 
however, must be well filtered. 

In the present state of knowledge Monsieur Mathot 
thinks there would be some risk in leaving certain 
engines under the entire charge of native attendants. 
So as to meet the need of colonies, he remarked, it 
behoves manufacturers, while designing an engine 
which is simple to operate, easy to inspect, and 
economical both in fuel and lubricating oil, . to 
endeavour to produce @ machine which would not 
require a closed. crank chamber for the purpose of 


* One cheval-heure = 0.9863 horse-power. 

+ We may here say that in a communication just received 
from Monsieur Mathot he informs us that in some careful 
analyses of palm, cotton seed, arachis and sesame oils, made 
since he dehvered his address, the average calorific value was 
found to be 9350 calories per kilo, The thermal efficiencies 
at that figure would work out at 25.9, 21.45, and 24.1 per 





cent. reapectively. 
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scayenging, 80 as to leave visible and readily acces- 
sible the crank shaft bearings and those at both 
ends of the connecting-rod. Such a construction 
would, of course, not allow of the use of splash 
lubrication. 

For atomising the fuel there should be substituted, 
for the traditional jet,a spray or “cloud” of. oil 
which would catch fire before any of its particles 
reached the walls of the hot bulb. The moment of 
injection should be capable of being regulated while 
the engine is at work, so that it may be varied in 
accordance with the nature, composition and. degree 
of inflammability of the oil being used. 

If the foregoing directions are judiciously attended 
to, Monsieur Mathot is of opinion that an engine 
could be designed which would work perfectly as 
regards upkeep, running, and fuel consumption 
with vegetable oils. While such desidéerata are not, 
perhaps, difficult of realisation with industrial and 
marine engines which weigh between 100 and 150 
kilos.—from 220 Tb. to 330 Th.- -per horse-power, 
the question is more complex in the case of the engines 
of tractors, which resemble those used in motor cars. 
Such engines weigh from 7 kilos. to 15 kilos.—say 
from 15} Ib. to 33 lb.—per horse-power, and work at 
from 800 to 1200 revolutions per minute, and. the 
action of purnps and atomisers at such speeds might, 
he thinks, be precarious when vegetable oils are used. 
He considers, however, that the solution of the pro- 
blem is possible, and he believes that with experience 
and care it will soon be found, 

In the discussion which followed the address, the 
first point touched upon was the comparative cost 
of vegetable oils and other fuels, Monsieur, de 
Meulemeester, the Vice-Governor General of the 
Congo, who happened to be present, said that palm 
oi! cost 60 centimes the litre at the places where it 
was produced, and from 85 centimes to 1 franc at 
Stanleyvillé.” At Stanley Falls palm oil was being 
used as fuel, but the engines had to be started up 
with benzineé. When the change over from one fuel 
to the other was made, the engine continued. to run 
at the same speed, namely, 500 revolutions per 
minute, with the new fuel. On the remark being made 
that it was best to do without benzine if possible, 
as it was dangerous and costly, Monsieur de Meule- 
meester explained that at Stanley Falls, owing to 
exceptional circumstances, benzine actually cost. less 
than palm oil. Monsieur Mathot remarked that 
he calculated that with palm oil costing 60 centimes 
per litre at the place of production the cost of fuel 
per cheval-heure would be about 18 centimes. Palm 
oil, he added, usually contained from 4 to 5 per cent. 
of impurities, and often as much as from 3 to 4 per 
cent. of water. The flash points of both palm and 
cotton-seed oils was practically the same, i.¢., 289 deg. 
Cent. 

Bi i. to further questions, Monsieur Mathot 

his conviction that internal combustion 
engines would run satisfactorily with vegetable oils 
in the Congo region. The engines must, however, 
be specially designed from the points of view of 
eliminating the castses of fouling and facility of access 
to the working parts, which conditions are not entirely 
met.in existing two-stroke cycle engines in which 
Scavenging is effected by means of air GOmpressed in 
the erank case. In such engines the consumption of 
lubricating oi! is excessive, and reaches from 8 to 
10 grammes per horse-power hour, as compared with 
from 3 to 4 grammes in engines with open crank cases, 
or in which there is forced. lubrication @nd the 
scavenging is independent. He did not think, how- 
ever, that the matter introduced problems which 
would present serious difficulty. 

Mention was then made of some tugs employed on 
the Congo which were driven by engines working 
on palm oil, The engines were described as being 
of the semi-Diesel type, as having one or two 
cylinders, and as being of 10, 25 and 50 horse-power. 
They were made, it was explained, by the Anglo- 
Belge Company, of 89, Quai de I'Industrie, Ghent, 
and the results obtained with them were’ exactly 
the same as those experienceél. with engines of the 
same type and sizes when working with petroleum 
oil. 

Monsieur Tobiansky d’Althoff then delivered 
his address on “La transformation de l’huile de 
Palme en Gaz.” He had, he said, for some thirty 
years studied the question of the use of hydrocarbons 
of various types in internal combustion engines, 
and, amongst others, he had carefully considered 
various vegetable oils. Although the Congo Colony 
produced, in abundance, oleaginous vegetable matters 
such as cotton-seed oil, castor oul, arachis or ground- 
nut oil, sesame oi!, and oil obtained from the seeds 
of Pentacletra macrophilla or Nuilla Panza, particular 
attention had been paid to palm oil which is obtained 
from the fruit of a tree known as Hl@is quineensis. 
The fruit of that tree was about the size of a large 
plum, and its pulp, which represented about 50, per 
cent. of the total weight and was extremely olea- 
ginous, when treated in a certain way by the natives, 
produced an excellent oil which was edible as well 
as being combustible, had a pleasant, flavour, and 
was consumed locally in large quantities, much of it 
also being used for making soap and candles. 
Incidentally it was explained that the pulp enclosed 
a stone or nut called the coque- mote, which itself 





contained a kernel that was very oleaginous, and from 
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which was obtained an excellent edible oj] called 
huile’ palmiste, or palm-kernel oil as we call it, Fur- | 
thermore, the sap of the tree also furnished the natives | 
with a beverage called locally Malafu, 


had been made with it for the firing of boilers. ,He did! 
not, however, give any figures regarding either the! 
relative amounts of power to be obtamed from a) 
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the i abut, directly. upon one another—.as.at W, W 
in, Fig. 2—-packings are inserted between the webs 
as shown in Fig. 3—so as to make what is;practieall) 


given quantity of oil when used in the liquid,and | a solid and rigid bar. The bracing. connecting th. 


Tt is, however, only the palm oil itself which. is | gaseous forms, nor did he give any information as | ribs consist of fin, by 3}in.. by; din. angles, and 3in 


used in imternal combustion engines, and it is only 
within the last few years that anyone has thought of | 
employing it for such a purpose, Yet the sticky, | 
reddish-coloured substance, which. it actually is, 
possesses a considerable calorific _yalue—perhaps 
as much as from 10,000 to 11,000 calories * per 
kilogramme, and is hence comparable with petroleum 
oil. The rise in the price of mineral hydrocarbons 
naturally led engine builders to experiment with 
vegetable oils, especially palm oil, but hitherto they 
had contented. themselves with melting the oil and 
with injecting it by means of a pump into the cylinder | 
of the engine. 
Monsieur d’Althoff agreed with Monsieur Mathot | 
that vegetable oils, and especially palm oil, could be | 
successfully used as fuel in the internal combustion 
engine, but he also agreed with him that that engine | 
was essentially a gas engine. Palm oil might, he | 
argued, be injected asa spray into the engine 
cylinder, and its most volatile constituents would 
undoubtedly, in combination with air, produce the 
explosive mixture for working the engine. 
The less volatile constituents would not, however, 
be thoroughly burnt, and the result would be that | 
there would be viscous deposits, which sooner or later 
would clog the engine. Nothing but gas should, he 
contended, be allowed to enter the cylinders. 
For bringing that about he has designed a special | 
apparatus which, he explained, is now being made | 
at the Walschaerts’ works in Brussels. It is composed | 
of a furnace in which are arranged one or more retorts 
(cormues). The furnace is fired with some com.- | 
bustible matter—Monsieur d’ Althoff did not explain | 
what—which is kept in @ state of incandescence by | 
limiting the air supply so that complete combustion 
does not take place. The mass, however, is, it. is | 
stated, sufficiently hot so to heat the retorts that | 
when the palm oil, which has been pre-heated by heat 
from the furnace till it has become liquid, is run in 
& jet or in drops into the retorts, it. immediately | 
gasifies, and the name gaz pyrogéne has been given to 
the product thus obtained. In that state it can be fed | 
to the engine by itself, or it can be mixed with the | 
weak gas—gaz pauvre—which is forméd in the furnace, 
because the air supply is cut down. The apperatus 
has been named the “‘ Palmo-Bigazogéne.”” and the 
gas produced ‘‘ Palmo-Bigaz,”. because of the two 
types of gas generated by it. An apparatus measuring 
80 cm.—say 31}in.—in height by 30 cm.—say_ 11jin, 
—in diameter, and weighing, when fully charged 





regards cost. 





Lengthening the Parsons Tunnel | 
on the Great Western Railway. 


Tae, Parsons Tunnel, which is, situated on the main 
line of the Great Western Railway between Dewlish | 
and Teignmouth, is in course of being extended, for a | 
length of 147, yards, with the object ef protecting the | 
line from the possibility that, as continued weathering 
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PIG. 1-CROSS SECTION THROUGH THICKENED SEA WALL 


takes place, stones might, fall from the .cliff,. which 
at this point rises to a height of 200ft.. above rail level 

see the upper engraving on page 259. The railway 
where, the tunnel is situated immediately adjeins the 
coast, and the foundations of the abutments of the 
new work have, been carried down, te, beach level and 


| founded, on rock, They are constructed .of conerete 


below rail level, while above that level they..consist 
of concrete faced with brickwork, averaging l4inethick, 
and carry a semi-eircular brick arch five rimgs thick. 


The railway, near the, tunnel is carried. on an embank- | 


ment protected from the sea, by a retaining wall, and 
where the new tunnel walls closely approach. the sea 


by in. flat bars, all bolted te, the ribs, by .jin. bolts. 
The.angle bar bracing between, the;main posts is fixe: 
diagonally, the , remaining, angle, bracing. runnin, 
horizontally the full length of the shield, while tl. 
flat bars connecting the lower.part,of the ribs ar 
fixed diagonally across the shield from end to end. 
The sill-is composed: of one I4in. by 6in. timbe: 
fixed to, the heels of the ribs by, jin, bolts, which ar 
countersunk on the, underside of the sill, a bed-plat. 
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PIG, 3—CENTRE POST AND BRACING 


fin. thick between the heel and the tintber sill com- 
pleting the connection. -To ensure a solid bed for thi 
shield, to rest..on, conerete 6in. thick, partly supportec 
by the footing of the foundation, was put in at eac! 
side outside the outer rails, and it was made of sufli- 
cient width to take two 12in., by Gin. timbers. The 
latter are bedded down and made true so as to ensure 
smooth runaing of the rollers, which are used when 
moving the shield forward, and also, to provide a solid 
bed. for the, lifting jacks to rest on. Slack. blocks, 
which.can be easily removed when required and which 
render any adjust ment of the shield found necessary « 
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FIG. 2—END ‘VIEW “AND SECTIONAL ELEVATION OF SHYELD 


with oil, 41 kilos.—say 90} Ib.— would, it is said, serve 
an engine of 30 horse-power. 

Monsieur Gasthuys, who was also present at the 
meeting, had assisted him in his investigations, and 
in his presence the principle of the transformation 
by his—Monsieur d’Althoff's—process of palm oil 
into gaz pyrogéne had been amply demonstrated. 
The engine employed in the trials was a four-cylinder 
16 horse-power Miesse machine. It was run first of 
all on gaz pyrogéne alone, then on weak gas coming 
from the furnace, and finally on a mixture of the 
two gases. 

Monsieur d’ Althoff also mentioned that in addition 
to using his gas in engines, some successful’ trials 


*It will be observed that these figures are considerably 
higher than the provisional figure of 8600 calories originally 
taken by Monsieur Mathot, and than even the corrected e 
of 9350 calories which he sent us later. 





wall, as they do for a length of 200ft:, the space 
between the two has been excavated and filled in solid 
with conerete, and the sea wall has been thickened 
on the front’to take the thrust of the arch. -Fig. 1 
is @ typical cross section through the thickened sea 
wall. It is; of course, requisite for the work to be 
earried out without serious interferenee with the 
traffic} and that has been accomplished; except that 
trains have to run at a reduced speed. 

A shield of sufficient height to allow its underside 
to clear the company’s maximum ‘load gauge is being 





| used for the purpose, and it acts as a centre for the 
| building of the atch.” ‘The shield is 20ft. Gin. long 
overall, and it is made up of five ribs each weighing 
about 35 ewt., which are placed at 5ft. centres. The 
ribs are constructed of second-hand double bull head 
| pails, ‘curved as required, bent fich-plates and’ fin. 
bolts being used to make up the connections. 


sisini tot low es atiO si 

simple matter, are . weer the-bed timbers 
poor mime Rade Sead) CANE Hee aU 

A timber platform is fixed on the leading end of the 
sereen as a protection to the line during building 
operations, as well as to it of easy access for the 
men from one abutment to the other. This platform 

is carried by four, llin. by 4in, timbers which rest 
on, the main bracing of the,ribs and are tied down to 
the second rib from the leading end by plates, and 
bolts... Figs. 2 and, 3 show the construction, of the 
shield in. detail : the, timber platform referred to being 
shown in Fig. 2, whilst. the engraving. Fig. 4 is « 

| general, view of the shield looking upwards. 
Each rib. was delivered in three sections, the peri- 
| phery portion being in two sections, and the bracing 
and centre post complete making up. the third 
section. Consequently, the only work to be done on 
the site was the attachment of the bracing to the 
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periphery .of. the rib. The shield, was. erected. on a | 
Sunday, occupation of one line only being necessary, 
a travelling steam crane being used to carry each rib 
forward and place it in its allotted vertical position. 
The sills had previously been got into plaee, and the 
time taken to erect the shield complete, exclusive of | 
laggings, was about ten hours, 
Before moving the shield forward it is lowered | 
approximately 3in.—see the lower engraving on page | 
259—on to the rollers already referred to ; these are | 
iron pipes plugged with wood, six on either side, | 





PiG. 4—-ViEW OF SHIELD, LOOKING UPWARDS 


spaced as near as possible at equal distanees over 
the length of the sill. Four lifting jacks—Haley’s 
patent-—are used for lowering and raising. ‘They are 
fixed in suitable positions over the length of the sill | 
and screwed up just sufficiently to take the weight 
and allow of the removal of the slack bloeks. The 
shield is then lowered on to the rollers and pulled 
forward by hand winches——-see the upper engraving 
on page 259. Fig. 5 shows the. position of jacks, 
rollers and winches, also the fixing of the chain 
attachment to the shield. The chains fixed as shown 
ensure that the shield shall move forward on an 
even keel,; an operation which can be. carried 


| always with success, for in somé instances a concentrated soda 


| blowing down used in conjunction with hot purification. Hot 


following reprint, of .the official abstract. of it, will, | the latter ia decompose 


however, serve to reveal its general character, although 
it should be pointed out that it cannot be fully appre- 
ciated without its iJustrations and certain important 
passages and descriptions embodied in the original. 


‘The necessity for enabling boilers to steam for long periods 
without scale or corrosion beeomes more urgent every day. 
The old lime and soda apperatus has been improved and reduced 
in size, heat has been used to accelerate the operation, but not 


solation is formed in the boiler. 
The author deals in this paper with the process of continuous 


purification effects a thermal saving, and has the further advan- 
tage of eliminating the gases dissolved in the feed-water, by the 
reduction in solubility at high temperature, The speed at which 
the reaction takes place in the purification of water by soda 
alone or lime and séd& cain be accelerated by heat, and the 
settlement of the precipitate can be hastened by agitation, the 
effect of which ia to cause accretion and increase of size of the 
particles. If the agitation is caused by a stream of water 
carrying air with it, the water becomés saturated with oxygen 
and corrosion results. 

In water-seftening processes generally rise of temperature 
ensures : 

(a) Increased speed of reaction. 

(b) Reduced viscosity of the water. 

(c) The reduction of the biearbonates of the alkaline earths 
to carbonates. 
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FIG. 5—-ARRANGEMENT OF JACKS, ROLLERS AND WINCHES FOR MOVING SHIELD 


out during the week and without interference with | 
the traffic. 

The work is under the supervision of Mr. W. W. 
Grierson, the company’s chief énginéer ; the actual 
construction being carried out by Mr. F. A. Brown ; | 
Mr. E. G. Matheson being resident engineer. 


| 


Degassing and Purification of Boiler | 
Feed-Water. | 


On Friday evening of last week a joint meeting for 
the reading and d scussion of a paper by M.: Paul 
Kestner, of Paris, on the degassing and purification 
of boiler feed-water was held by the Institution of 
Mechanical Engineers and the Society of Chemical 
Industry at the House of the first-named’ body. 
Captain Sankey occupied the chair, and was s 
by Sir William Pope, President of the ‘sister Society. 
M. Kestner’s paper was not available in full before 
the meeting took place, nor have we as yet received | 
a copy of it, and the essential illustrations. The 








| produced by evaporation, becomes sufficiently high it is de- 


(d) Reduced solubility of calcium sulphate and partial pre 
cipitation without the use of reagents. 

Continuous Blow-down.—Whatever method of purification is 
employed, all the salts carried into the boiler by the feed-water 
become concentrated in it, In general, some calcium carbonate 
remains in solution in the water, and when the concentration 


posited on the walls of the boiler or in the tubes forming in- 
crustation, which is harder the more slowly the deposit is made. 
In boilers See steam very rapidly, the deposits are also 
formed rapidly, may accumulate in the tubes, notwith- 
standing the violence of the circulation. The usual igs j is 
corewe blowing-off from the lowest point in the boiler, to 

effective a large actual quantity of water must be blown off 
at each operation, even though such should not form @ large 
proportion of the boiler eentents. The continuous blow-down 
allows the calories to be saved by ing the blow,down water 
through a feed-water heater, the mud being deposited in a trap 
during the process, together with the salts that had been re- 
tained in eclution owing te-the high tempereeute of the quid. 
The only loss occurs in the actual removal of the mud,and salts’ 
which forms a relatively small quantity, The blow-down w: 
freed from the impurities is then returned to the 4 
prevents the concentration of the soluble salts to an extent at 
which they would itute a dang 

The of continuous blowing-down its the contents 
of the boiler to be renewed pe pie ; it eliminates mud before 
it has time to accumulate, and at the Same time allows the use 
of soda for the reduction of the calcaredus bicarbonates. The 





d in the boiler into carbenate, and the 
éarbonate in Tts turn is dissociated in the presence of water with 
a reversible condition of equilibrium in functions of the initial 
concentration and the temperature, thus :—~ 
©O0,Na, + HO = 2 NaOH + €O, 

hydrolysis giving more caustic soda the higher the temperature. 
With continuous blowing down the water containing caustic soda 
and carbonate of soda is used to purify the make-up feed, the 
eaustic soda reacting more rapidly on the calcium bicarbonate 
than would calcium oxide, It is of great importance, therefore 
to combine purification b:, soda with the continuous blowing - 
down process, © j 

The author describes the Kestner continuous blow-down 
apparatus, consisting of a steam separator, a central reservoir 
receiving the blow -down liquid, an I hamber surr ding 
this reservoir, from which it receives heat and into which the 
purified blow-down water is decanted. The steam passes into 
a reheater in which it heats, the feed. The heated feed mixes 
with the blow-down as it leaves the central chamber, and then 
passes to the annular chamber in which precipitation and 
settlement take place. Soda is added through a water meter 
im proportion to the make-up feed. Valves are provided for 
separating the mud. 

Central Stations Using Distilled Water.—The distilled water 
of industrial appliances differs greatly from that of the labo- 
ratory. Owing to the rate of evaporation, icles of water 
containing salts are carried over, so that distilled water 
contains numerous soluble salts in small, but by no means 
negligible quantity, and in the boilers using disti water it 
becomes in time a fairly cancentrated liquor. Boilers working 
with distilled water therefore require to be blown-down occa- 
sionally, but it is not necessary to remove a large amount of 
— the amount being usually only | or 2 per cent., the saline 

ution being by distilled water. HKven when an 
evaporator is , the continuous blowing-down method can 
be adopted,and in conjunction with degassing enablesa complete 
closed water circuit to be arranged in a central station using 
distilled water. 

Corrosion and its Causes.—Where distilled water is used there 
can be no doubt as to the cause, Oxidation of the plates can 
only be produced by oxygen dissolved in the feed-water and set 
free in the boiler, and the effect is greater with intermittent 

i The author discusses the theories of corrosion, and 
points out the need for degassing purifi«i water also, and hd 
explains that the critical concentration, ot which maximum 
corrosion by salts is effected, must be exccoded after a few hours’ 
work in ordinary boilers. Electrical ari electrolytie action are 
considered as wel] as the hydrolysis of magnesium chioride. 
The action on steel of carbonic acid gas alone and in the presence 
of oxygen is then Considered, as well as the formation of oxy- 
salts under certain conditions. The elimination of oxygen in 
solution in the feed is considered, and the author shows that 
the air dissolved in water contains roughly, 33 per cent. of 
oxygen. A titration method for controlling the degassing, 
which has been devised by M. Gaston Paris, of the Kestner 
Laboratory, is described. 

Degassing.—The elimination of the oxygen dissolved in water 
may be effected either by physical or by chemical methods, or by 
both. Of the former, the principal methods are :—Agitation 
of ‘the water, the action of temperature ‘and the action o’ 
vacuurn ; these may be used separately or in the majority of 
cases in bination. Of chemical metheds, the only one that 
is important is the action of highly oxidisable iron which absorbs 
the oxygen from the feed-water. The author gives descriptions 
of methods and appliances for degassing by physical means, 
and proceeds to discuss the more important classes acting by :—- 

(a) Combined physical and thermal means. The Cochrane, 
Webster, Weir and Chevalet heaters are placed in this class. 
The Aerex has certain advantages over these, which are adopted 
also by Siegmon-Schmitt. 

(6) Vacuum degassing. The vacuum applianees of Meibof 
(Halvor Breda) and Griesheim Elektron Lauta (Balke and Co.) 
as well as that of the Deutsche Sanitate Werke are deacribed. 
The degassing apparatus of the Elliot Company, of America, 
working at about 100 deg. Cent., is also mentioned. 

(¢) Chemical degassing. The chemical methods in use are all 
based on one principle of using very easily oxidisable iron, which, 
under suitable prea: ebay enables degassing to be obtained down 
to only traces of oxygen. As the result of much experiment, the 
auther has found that for this purpose manganese is a catalytic 
agent of great importance, and 4 suitable manganese cast iron 
has been found. 

Two German degassers, the Seiffert and the Halsmeyer, work 
with rusted iron, and there is also an American apparatus, due 
to Professor W. H. Walker, styled a * deactivator,’ 

The author's experiments have led to the design of an appa- 
ratus due to the discov that when an iron degasser that had 
become completely was left at rest, it wes found after a 
day to have derg: a chang from red rust. to have 
become greenish-blaek, due to the reduction of ferric hydrate 
under the influence of the iron. This has led to the invention of 
the Paris degasser, which works on the regeneretion principle: 
in one form by means of two vessels containing iron turnings, 
through which flow takes alternately, and in the other 
form in a single vessel with filters at each end and a valve 
arrangement for permitting the direction of flow to be altered. 
The amount of iron used in the tus is stated to vary 
from 1 to 3 grammes per ton of water treated, and the amount 
so used corresponds te the weight of boiler plate saved from 
destruction. 

The suggestion of a water circuit closed from atmospheric 
contact is discussed, and the combination of a degasser with 
such a system is recommended as @ means for preventing any 
harm due to access of oxygen from accidental causes, 


M. Kestner presented his paper in ;person, having 
crossed from Paris for the express purpose, and, as 
was revealed by Captain Sankey, against his doctor's 
wishes. Captain Sankey, in moving the formal vote 
of thanks, remarked that M, Kestner was the President 
and founder of the French Society of Chemical In 
dustry. The moral of the paper, he thought, was the 
emphasis of the need for an increased enten/e between 
chemists and engineers. 

Sir William Pope, in a few introductory remark-:* 
said that everyone was accustomed to expect the 
stamp. of genius in all M. Kestner’s work. He had 
been awarded the Gold Medal of the Society of 
Chemical Industry—the highest honour in the power 
of the Society to bestow—and was the only French- 
man so far to have received it. He agreed with 
Captain Sankey that the paper was an illustration of 
the value of co-operation between the chemist and 
the engineer, 

Professor J..W. Hinchley, called upon to open the 
discussion, said that M. Kestner had found a prac- 
tical solution to a very difficult problem, namely, 
that of freeing water from the corrosive action of 
oxygen and carbonic acid. It was a typical chemical- 
engineering problem, and he had to express his appre- 
ciation of the clever way in which M, Kestner utilised 
the iron reaction in order to make the Paris degasser 














feed-water therefore contains sodium ¢arbenate and bicarbonate ; 





work on the regenerative principle, The absence of 
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oxygen in the water was not more important in 
connection with boilers than in connection with other 
items, such as condensers and chemical plant using 
steam or hot water. The author’s statement that 
manganese was & cataly tic agent of great importance 
in the oxidation of iron might explain many facts 
observed in engineering practice. ‘For error. the 
pitting of cylinder liners. was probably. to be ascribed 
to the oxygen in the steam combined with the man- 
ganese in the cast iron. He would like to: know 
whether M. Kestner found gréy or white cast iron 
containing manganese the better as an oxidisable 
agent for degassing water. 

Mr. Arthur Spyer éxpressed himself as being in 
absolute agreement with all that M. Kestner had 
said, and particularly in connection with the degassing 
of feed-water. Chemical methods of performing that 
operation, and in especial the iron shavings method, 
had.until quite reeently nob given. consistent or 
wholly satisfactory results; but the modifications 
suggested by M. Kestner should, he’ thought, “get 
over most of the difficulties. In the matter of the 
continuous blow-down process advanced by M. 
Kestner for the elimination of the concentrates in 
boiler waters, he held that in a well-managed power- 
house. the amount of blowing-down. to be done should 
be small, and therefore that before the installation of 
the costly equipment for the purpose described" by 
M. Kestner could be justified, some very. definite 
gain would have to be shown. M. Kestner had in- 
chaded galvanic action among the causes of corrosion, 
but in his—the speaker’s—view, he thought the 
evidence in that direction was very slight... He had 
never yet seen a clear case of galvanic action being 
by itself a cause of corrosion. The wearing away of 
the zine blocks often introduced into the interior of 
boilers with the object of preventing corrosion was, 
he thought, to be ascribed to ordinary oxidation 
rather than to galvanic action. He agreed with 
M. Kestner regarding the value of heating the feed- 
water as an aid to its purification. Every care should 
be taken to see that there was no air in the feed- 
water, and that after it had been degassed it was not 
brought into contact with air. If, in addition,. the 
feed-water were heated to the highest possible point, 
corrosion and incrustation would largely disappear. 

Mr. R. W, Bailey, of the Metropolitan-Vickers 
Eleetrical Company, said that steam turbine builders 
would be very grateful to M. Kestner for his ory 
Unless precautions were taken, the corrosive 
of oxygen in, the working fluid was far more serious 


in steam turbines than it was in the boilers supplying 
thern. ‘Turbine builders would be very glad if the 


corrosion could be eonfined to the boiler, but it could 
not, and in order to minimise the effect. they were 
compelled to use’ chromium or nickel ‘alloys for the 
blades. Even so, however, corrosion could not be 
completely avoided unless the feed-water were. treated. 
His firm was experimenting with the iron oxidation 
process of degassing. Iron shavings in ‘a tank had 
first been tried, but they were faced with the difficulty 
of determining what quantity of shavings to use and 
with the possibility that some of the water might 
escape through the degasser untreated. An equip- 
ment had subsequently been developed in which the 
oxidisable material was expanded metal plates. 
Experiment showed that results could be ob- 
tained, and incidentally that the effectiveness of the 
degassing increased as the speed of the water through 
the degasser decreased. A regenerative scheme 
similar to that described by M, Kestner had been 
developed with, however, a slightly different object 
in view, namely, to uce by reversal a uniform 
corrosion throughout the full lerigth of the oxidisable 
material, In the plant as designed by his firm the 
degassing vessel contained two passes. Normally, 
the flow ascended one pass and descended the other, 
and was reversed at intervals. ‘ It was also possible 
to shut off one, pass and renew the.metal:in it without 
interfering with the running of: the other. After 
leaving the degasser, the water was sent into a feed 
well sealed off to prevent the access of air to the 
degassed liquid. 

Professor F: G. Donnan referred ‘to the process of 
degassing adopted in connection with the Kalgoorlie 
water main, @ process dependent upon the spraying 
of the water at reduced pressure. It was most im- 
portant, he remarked, that water to be transmitted 
long distances through metal pipes should be effee- 
tively degassed, and he was of opinion that the re- 
moval of the dissolved and entrained oxygen could 
be sufficiently secured by atomisation in a low vacuum. 

Professor J. S. 8. Brame dealt with certain chemical 
aspects of the reactions referred to in M. Kestner’s 
paper. Discussing the change of red rust into a 
greenish-black substance produced as a result of the 
reduction of ferric hydrate by iron, he said that that 
action always took place when iron rusted, and that 
the greenish-black compound was strongly magnetic, 
a fact that had been generally overlooked. It seemed 
to him that these facts must have an important 
bearing upon corrosion in _boilers,: for: before it was 
possible to determine the’remedy for that corrosion 
it was necessary to understand the chemical reactions 
on which it was founded. Contintiing, he expressed 
himself as doubtful whether, as M. Kestner seemed 
to accept as established, magnesium chloride in & 
boiler feed-water was actually hydrolysed ‘into hydro- 
chloric acid and magnesium oxide. He was very 
interested in the Metropolitan-Vickers expanded 
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metal d , and would like further particulars of 
the condition of the metal when the vessel was 
opened up. 

Dr. W. R. Ormanby said that as one who had had 
to deal a number of years ago with the purification 
of water and the prevention of corrosion, he was now 
too cautious to express an opinion as to the theoretical 
eauses of corrosion. Where the corrosion occurred 
in spots and was not generally distributed, it was, he 
thought, to be traced to the heterogeniety of the 
metal. In the case of an old boiler made from puddled 
iron, no corrosion had been noted with a certain feed- 
water, but when the peti was cleanse ee & modern 
one of steel the same water 
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Ow July 17th, 1920, the 
acting under the 
Flectricity Supply Act of 9%, p 
mined an area of supply for the 2 


Counties Eleetrieity District,” and 
drafting and submission of s 


an engi was formed in May 
1920, and sinee that Bet date 8 the whole matter has been 
considered. During the latter portion of the period of 
the investigations the Committee has had the 
co-operation of Sir Philip Dawson. 

The Committee, which has just issued a technical 
report, explains that the problem which confronted 
it when entering on its labours was no light one, as 
the area of supply, as provisionally determined by 
the Commissioners, contains approximately 1700 
square miles, with eighty-four separate electrical 
undertakings—exclusive of independent electric rail- 
way and tramway systems—operating some seventy- 
seven different power stations. The systems of 
generation within the area include direct current, 
single-phase, two-phase, and three-phase alternating 
current, generated and supplied to consumers at 
various pressures and frequencies. In certain out- 
lying parts of the area there are no supplies at all. The 
total amount of generating plant at work, in the 
course of erection, on order, or sanctioned.throughout 
the area at midsummer, 1920, was approximately 
735,000 kilowatts. During the last seven years the 
average cost of generation in the various power 
stations throughout the area, excluding rents, rates, 
management and capital charges, has incfeased from 
-69d. per unit sold to 1.55d, per unit. During 1920 
the average fuel consumption, expressed in British 
thermal units per kilowatt-hour generated in the 
various power stations, was 38,900, which corre- 
sponds to a consumption per unit of 3.7 Ib. of fuel, 
having a thermal value of 10,500 British thermal units 
per pousd, and the first object of prime importance 
in connection with the present scheme is to reduce 
this figure to the lowest possible value. 

An examination of the accounts of the existing 
undertakings shows that even before the war the 
capital. charges, imeluding interest, sinking fund, 
depreciation, &c., amounted on an average to no 
less than about,50 per cent. ef thetotal price charged 
to consumers. With the great increase in the cost of 
plant which has taken place during and since the 
war, and with the reduction m fuel consamption due 
to the use of more economical plant, this percentage 
is likely to be still further increased. A second object 
of the scheme is to reduce the proportion of capital 
charges to the lowest possible figure ;. in other words, 
to make the best possible use of the plant. 

In order that definite proposals might be made, it was 
necessary to estimate the probable increase in demand 
during the next few years, and for that purpose full 
statistics of the output of all the undertakings 
throughout the area were obtained and their increased 
outputs from year to year up to the present time 
were noted. The great increase in the output which 
took ‘place in some parts of the area during the war 
has naturally not been méintained ; but. on. the 
whole, the growth of demand within the area over 
the last four or five years has been ‘at the rate of 
18,000 kilowatts per annum, and it is expected that 
the growth will considerably, increase after the next 
few years as building and: industrial developments 
take place. “The Committee is of ‘opitiion, in’ fact, 
that. the total demand over the area, by the time 
that any capital stations can be ready for working, 
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amount of 320,600 kilowatts to about 470,000 
kilowatts, and that in the course of the next ten years 
the amount may have increased to about 600,000 
kilowatts, irrespective of the railway demand, which, 
if supplied from the general system, would add, 
according to the éstimates of the railway companies 
themselves, an amount of about 200,000 kilowatts 
by 1931. If these figures be justified by events, the 
total demand ten years hence will be about 800,000 
kilowatts. 

The average annual load factor in the area ten 
years ago was 20.7 per cent., while in 1913-1914 it 
was 21.5 per cent. During the war it-gradually rose 
to 25.4 cent, and Pere Value during 
o< TE 8, eee 919-1920 it dropped 

cent. It is to be noted, on aecount ot its 
hearing on the a that during the last 

the maximum load has increased by 27,001 
s whilst the units sold have diminish««| by over 
' The effect of d diversity factor ha. na 
that the rag weno has made a 

the possible diversity 
would be if all the 
to be Supplied from a 
found that even in that 
a diversity tactor 

07, which means, of course, 
the sum of the beds demands upon the 
individual stations would only be 7 per cent. 
than the combined maximum demand upon 
i oP geal actual conditions, there 
Stations at work, the 
Se ae enough to make 
in the cost of plant 
pi codieay or way or railway loads, having pe 
cent, annual load factor, were at the 
with by the single station, its average 
it has been contended that by scrapping 
plant and Gurrent from 
stations With modern 

and erected on the of the river, 
saving in the cost ot production 
but the shows that owing to 
the increased capital cost of mains and generating 
plant, to ie te improvements in high-speed turbo 
generators, and to the use of cooling towers, it is at 
present impossible, from an economical point of view, 
to shtut down certain non-riverside stations, and 
such stations must therefore be kept running until 
the time arrives when it may be found economically 
possible to scrap them. The Committee is therefore 
of opinion that certain existing local stations should 
be retained and developed, whilst: the remainder 
should be gradually shut down, new capital stations 
being established as required. The desirability of 
looking at the matter from this point of view is further 
emphasised by the fact that within the last twelve 
or eighteen months extensions to the plant of existing 
undertakings within the area have been authorised 
to an amount of about 255,000 kilowatts, of which the 

total cost will be about £4,500,000. 

Although the demand for electricity is growing 
every year, it is improbable, the report states, that 
any capital station under the joint electricity 
authority can be erected and be fully ready to work 
earlier than the winter of 1925. Moreover, as the 
best efficiency of a capital station cannot be obtained 
until it is more or less fully loaded, some arrangement 
must be made by which the general supply of elec- 
tricity within the area may be extended and, if 
possible, cheapened during the next few years from 
the stations already erected. 

For the first stage the Committee recommends that 
all the power stations, apart from certain outlying 
Stations and districts which have to be dealt with 
separately, should be divided as far as possible into 
groups; the size and position of each group being 
determined by leeal conditions. Within each group 
generation would be continued in certain power 
Stations, to be called “auxiliary stations,” the 
stations chosen being those which have shown 
economical, working, or which can show a reasonably 
economical working with their new plant. These 
stations would be linked together, and would serve 
for the time being as bulk supply stations for the 
remaining power stations in the group, which would 
then become, sub-stations. The second stage of 
supply would commence when capital stations had 
been erected and were ready for work, It is proposed 
that these stations should supply current at a pressure 
of 33,000 volts, and should be connected to points 
in the area—in most cases the sites of existing power 
stations—where the pressure would be transformed 
down. .,When this condition has been .reached it 
would, the report states, probably be economical to 
shut down more ot the older poWer stations. This 
process of eliminating existing stations would unavoid- 
ably be spread over @ number of years, and it does not 
appear wise or even practicable at this date to fix 
for certain of the best existing stations an exact 
period for their permanent closing down. The first 
stage of the scheme may probably be completed in 
1925+-1926, and a detailed investigation indicates 
that the total fuel saved at that time over the whole 
area dealt with will be about 500,000 tons per/annum. 

During the sécond stage of the scheme the Com- 
Mittee proposes that two of the existing power sta- 
tions which are advantageously situated for their 
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special requirements should be practically recon- 
structed and enlarged, and that, in addition to 
utilising the new plant which is at present going into 
them, further new plant should alzo be put into opera- 
tion. They would then serve as capital stations. 
This work, the report states, should be completed 
within about ten years from the formation of the 
joint electricity committee,-and itis probable that 
it will be found desirable by that time that several of 
the existing stations whieh have shown special 
economy and which will then still be running with 
large turbine plant only about ten years old, should 
still be retained as load stations. The ultimate 
criterion Which has to decide whether any particular 
station is to take part in the general supply of the 
clistriet in which it is situated depends upon a some- 
what complicated set of conditions, which may be 
summarised as follows :—(a) Its situation in respect 
of the district supplied and the facilities for coal and 
condensing water ; (b) the amount of new and economi- 
cal plant which it contains, and especially the amount 
of any extensions carried out during recent years ; 
ic) the extent to which its general conditions of staff 
and working have shown that it can take advantage 
of the possibilities of this ; and (d) the desira- 
bility ox using it as a peak or e y station. 
Although it may perhaps be canvebiahie for a short 
time, until the mains have been laid and 
the sub-station plant provided, that in some stations 
old reciprocating plant should continue in use for 
peak load purposes even under the control of the joint 
authority, the employment of any such plant will 
cease immediately the interconnection of the group is 
completed. 

The Committee recommends that the standard 
frequency for the area on the north side of the river 
Thames should be 50 cycles per second, but on the 
south side both 50 and 25 cyele current should be 
available, owing to the fact that at the present time 
a much greater proportion of the power and traction 
supply on, the south side is given at 25 cyeles than 
at 50 eyeles. The London, Brighton and South Coast 
Railway is Committed to 25 cycles, and the South- 
Western Railway and London County Council also 
use that frequency, while the London Electric Supply 
Corporation is lying a considerable amount of 
power at 25 cycles to large consumers and lecal 
authorities. Interconnection between the two different 
trequencies could, if necessary, be obtained by the use 
of frequency ¢hangers installed in sub-stations or in 
power stations. The system of supply will be a 
three-phase one on both sides of the Thames, the 
primary pressure being, as already stated, 33,000 
volts and the secondary pressure 6600 or 11,000 
volts. During the first stage it is proposed to shut 
down progressively thirty-four stations, and by means 
of interconnecting cables, to supply each station in 
bulk from the remaining stations. At the same time 
certain capital stations would be erected, and as the 
latter became ready for work, the second stage would 
be reached and twenty-six of the remaining generating 
stations would be shut down. Of the remaining 
seventeen generating stations existing in the area, 
two would be reconstructed and considerably enlarged 
und made to aet as capital stations, and seven would 
be permanently retained to act as auxiliary stations 
in conjunction with the new capital stations. The 
other eight stations near the outskirts of the area 
would have to be kept at work for a considerable 
period to serve the local demands until it became 
commercially possible to extend the transmission 
lines to their neighbourhood. Six new capital sta- 
tions would be erected on sites on the river Thames. 
Two would be on extended sites now occupied by 
existing stations, and tour would be on new sites. 
Three of the new sites would be on the north side of 
the river, and one would be on the south side. The 
capacity of the capital stations would vary in the 
first instance between 70,000 kilowatts and 200,000 
kilowatts, and most of the generating sets would be 
rated at 25,000 kilowatts. Several of the sites would 
permit of much larger stations if required. 

It is proposed to leave the existing tramways 
venerating station of the London County Couneil and 
the existing generating stations of the Underground 
Railways, Metropolitan Railway, Great Western Rail- 
way, South-Western Railway and North-Western 
Railway to supply energy as hithertofore to their 
respective In most eases the plant at those 
stetions is already fully loaded, and no useful purpose 
would be served by incorporating it in the general 
system of supply. Moreover, two of the stations, 
namely, those at Lots-road and at Neasden, work at 
a frequency of 334 cycles. In one or two cases, how- 
ever, it is possible that arrangements might be made 
for additional plant to be erected in generating stations 
owned by railway companies and for energy to be 
sold to the joint electricity authority. Any railway 
system in the area not already electrified would be 
able to obtain its supply of energy from the new 
capital stations, while additional supplies could be 
given from them to railways already electrified. 





Int telephone service in Japan is to be extended and 
improved at @ cost of 40,000,000 yen. The principal Cities 
are to be connected by unde cables, which, it is 


expected, will cost 60,000 yen per mile and will require 
two years to lay 
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LORD MOULTON. 


Deep regret will be felt, not only throughout the 
legal profession, but also in engineering and scientific 
circles, at the death of Lord Moulton, which occurred 
in his sleep during the night of Tuesday, the 8th inst. 
By his death the nation has experienced a heavy loss, 
for his attainments were such that he was, in truth, 
@ national asset. Lord Moulton was not, of course, 
an engineer by profession, but he was far more of a 
mechanic than are the large majority of engineers, 
and he was, in addition, a mathematician, a classical 
scholar, a chemist, a physicist, and a linguist—all of 
high order—besides being one of the most renowned 
lawyers and patent advocates of his day. In short, 
he was & genius and a genius of outstanding type. 

John Fletcher Moulton was born at Madeley on 
November 18th, 1844. He was the third son of the 
Rev. J. E. Moulton, a Wesleyan minister. His early 
education was obtained at New Kingswood School, 
near Bath, from which institution he went to St. 


John’s College, Cambridge. There he had a most 


i eareer. He was First Smith's Prizeman 





, & position 


hich he held for three years. Just 





Couneil, being created a life peer. 
judgments which he pronounced i 
cereer—many of them, be it said, monuments of 
erudition—that which stood out haps foremost | 
was delivered in connection with the appeal 
in the action of the British Liquid Air Company, 
Limited, versus the British Oxygen Company, 

It was, however, reserved for the final years of his 
life for Lord Moulton to perform what, after all, was 
the greatest work of his career—a work which left 
the nation very deeply in his debt. In November, 
1914, when our lack of explosives of the necessary 
character adequately to carry on the war was being 
already felt, Lord Moulton was made chairman of a 
small technical committee entrusted with the duty 
of going thoroughly into the matter. Shortly after- 
wards the committee was transformed into a depart- 
ment of the War Office, and, on the constitution ot the 
Ministry of Munitions, was transterred to that Depart- 
ment, Lord Moulton becoming Director-General ot 
Explosive Supplies for all the Forces. Even now the 
full value of the services which he rendered to the 
State in that capacity is not fully known to the general 
public, and that fact is to be regretted, for it is not 
too much to say that to him was very largely due the 
final success of the British arms. He got together 
the very best men im their respective spheres, and 
with their able assistance he re-organised the whole of 
the e: ives supply for all arms, and in that way 
Sob cal tepals WANES AP omeabele of overs 
sort and kind up to, and even beyond, the required 
level, but also was successful in i materials 


until the conclusion of the new Trade Convention, to the 
nefit of Canadian goods imported into France, the 
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application of the régime set forth in the Conventions of 
1907 and 1909, under reserve of the modifications and 
additions set forth in the following articles. 

Article 4.—Amongst the goods enumerated in Tuble A 
annexed to the Convention of 1907, those which are 
enumerated in List I. attached to the present modus vivend: 
will cease to benefit by the minimum tariff. On thei: 
imvortation into France they will enjoy a percentage of 
reduction specified in List I. This percentage will be 
calculated on the difference between the general tariff rate 
and that of the minimum tariff. This percentage wil! 
remain the same irrespective of the reductions or increases 
of duties, coefficients, or supertaxes that France may 
institute in the future. 

Article 5.—-In addition to the products enumerated in 
List A of the 1907 Convention, France will admit the pro 
ducts enumerated in List II. attached to the present 
modus vivendi to the benefit of the minimum tariff or to 
the benefit of a percentage of reduction, as is determined 
in the List II. This percentage will be calculated on the 
difference between the general tariff rate and that of the 
minimum tariff. It will remain the same irrespective of 
the reductions or increases of duties, coefficients, or super 
taxes that France may institute in the future. 

Article 6.—The present modus vivendi will remain ih 
force until the conclusion of a new Commercial Convention. 
but it will be legal at any moment for each of the high 
contracting parties to denounce it by giving two months’ 
previous notice. 

List I.—Canadian products no longer benefiting by the 
minimum tariff—includes, among other things, cast iron. 
ferro-manganese, ferro-aluminium, puddled iron, drawn 
iron, steel in bars, rough axles, steel in sheets or strips 


dhe Middle 
. and Se iron and steel tubes, furniture of bent wood, &c. 
called to th in 1874} List I].—Canadian products ienofting by ampere 
later. «| tariff or percentage of reduction—includes, among othe: 
3 things, fixed oils, r oils, varnish, <9 
that | Stationary steam engines, all kinds of motors, agricultural 
machines, machine tools, boilers, gasometers, detached 
time —_— ee plates and dies, locks, household 
trade . 
too —e—————— 
day. 3 
Water ‘INSTITUTION OF AUTOMOBILE ENGINEERS. 
that a 96 
takings No time is being lost in extending the © of 
the work of the Institution, rendered possible by the support 


of the Society of Motor Manufacturers and Traders, a1:| 
on 27th a paper on “ Ball ings,” by Mr. H. L 
te, will be read at a special of the Institu 
tion at the Institution of Mechanical Engineers, Storey ~ 
Gate, St. James’s Park, London, 8.W. 1, at 7 pm. Mucl, 
already been done in connection with the prepara 

of data sheets of useful information, and it t hope:| 
ill commence before 


this year. At these meetings various accessory 
on a car are to be demonstrated and discussed, and the 
form a valuable means of keeping the automobile engineer 
in touch with in this direction. ; 

Tt is hoped to hold six additional meetings during the 
Commercial Vehicle and Motor Shows at Olympia, when 
commercial vehicles, agricultural tractors and marine 
motors will be discussed. 

Another useful paper wil! be read on April 13th by Mr 
George Watson, President-elect, on “ A Suggested Pro 
gramme for Automobile Research,”” which, it is hoped, 
will provide useful material for the Research Association 
of the automobile industry in preparing its programme 

Officers of the Inatitution.—At the annual general 
meeting it was announced that Mr. George Watson had 
been elected President for the session 1921-22, and 
Lieut.-Colonel D. J. Smith, Dr. W. R. Ormandy, Mr 
Douglas Leechman and Major B. W. Shilson had been 
elected Vice-presidents, and the following had been elected 
to fill the fifteen vacancies on the Counci! :—Brig.-General 
R. K. Bagnall-Wild, Mr. A. E. Berriman, Mr. Harry 
Brearley, Mr. H. G. Burford, Colonel R. E. Crompton. 
Mr. J. H. 8. Dickenson, Mr. L. H. Hounsfield, Mr. G. H 
Lanchester, Mr. L. A. Legros, Mr. Max Lawrence, Lieut. 
Colonel J. 8. Napier, Mr. A. J. Rowledge, Mr. G. J. Shave. 
Mr. H. Kerr Thomas, Major Charles Wheeler. 

It is interesting to note in this connection that the pro 
portionf members recording their vote in the ballot for 

s at a very, high level, no less than 37 per 
the ballot papers having been returned. 

Premium.—The premium of £25 offered by the 
Daimler ny for the best paper written by a graduate 
of the Institution was awarded to Mr. D. L. Prior for his 

on “Epicyclic Gearing in Automobile Engineering 
Practice.” The subject has been most exhaustively treated 
on somewhat original lines, and the paper was considered 


Council 


lof such merit that it will be reproduced in the ~ Pro 
4 ” 


‘| Summer Visit.—Owing to the present state of trade 11 
> | has been 


tt wise to cancel the proposed visit to Bir 
as an alternative a three-days’ meeting 
¥¢ held in London with visits to the National Physica! 
, Farn and places of interest in London 
will be held during the meeting. ; 
of England Centre.—A great deal of interest hu- 
taken in the work of the Institution in Manchester. 
this to warrant the revival of the North ot 
Contec, which was éo successful before the war 
meeting of those interested will be called shortly. 
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2 a connec - 
such matters will be maintained. The Director of the 
of Commerce has informed — ae oneal 
samples, —. in wi 
trade between t aes gladly 
and should be addressed as follows :—Senor Director, 
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Lighting of Factories. 


rut work of the Departmental Committee on the 
Lighting of Factories and Workshops is about to be 
resumed, It will be recalled that a preliminary report 
was presented by the Committee in the year 1915, 
but the call on many members of the Committee for 
war work led to the investigation being temporarily 
abandoned. Varied interests are represented, on the 
committee, the chairman being Mr. C. Dampier Whet- 
ham, other members being Sir Richard Glazebrook, 
Mr. Leon Gaster, Dr. C. 8. Myers, Mr. J. Herbert 
Parsons, and Mr. D. R. Wilson—-the last-named is 
secretary to the Industrial Fatigue Research Board. 
The first stage of the new inquiry will comprise an 
investigation into the general conditions necessary 
0 secure suitable lighting in factories and workshops 
and the effects of mixed natural and artificial lighting, 
with special reference to the lighting of underground 
workrooms. 


German Locomotives for Russia. 


Ir is reported from Berlin that M. Krassin has 
entered into a contract with the Krupp Sryw 
and other German interests for the delivery of 800 
locomotives at a price which is said to be that 
quoted by British firms. Rumour that 
Hugo Stinnes has, beem one of the principal agents in 
carrying through this deal; and it is believed that he 
was willing to seeyre the contract even at an unre- 
munerative price in order to gain a foothold in the 
Russian market. 


Cornish Tin Mines. 


THe statement by Mr. F. D. Acland, Member of 
Parliament for the Camborne Division of Cornwall, 
that the local tin-mining industry is now dead, has 
aroused a strong protest. It is pointed out that 
although tin mines all over the world are closing 
down owing to market conditions, and the impossi- 
bility of producing tin except at a loss, the intention 
is to begin operations in Cornwall again as soon as the 
depletion of stocks arising from restricted production 
causes an upward move in the tin market. The 
situation at the present time is that most of the men 
formerly engaged at the Cornish mines have been 
discharged, but the services of men necessary to con- 
tinue the pumping operations and keep the mines in 
working condition are being retained. This fact 
indicates an intention to commence production as 
soon as market conditions warrant such a thought. 


New London Telephone Exchange. 


PENDING the introduction of automatic telephone 
exchange working in the Metropolis, the Post Office 
coping with the present state of congestion by 
providing new manual operation exchanges.. The 
latest of these is the Langham, which has been pro- 
vided to give relief to the Mayfair exchange. About 
1300 subscribers have been changed over to the new 
exchange, and it is hoped to complete a considerable 
number of installations which have been on order 
for some time past. The new exchange is a compara- 
tively small one, being designed for about 2000 
subscribers’ lines. 


Is 


Leeds Forge Developments. 


FoLLowine the purchase by the Leeds Forge 
Company of the Newlay Wheel Company and the 
Bristol Carriage and Wagon Works Company, the 
Leeds Forge board is engaged in new developments. 
The extensive shell shops which form part of the 
Newlay purchase are being equipped with machinery 
for railway carriage building, and the orders on hand 
are stated to be on a scale which ensures active work- 
ing of the new department for some time ahead. 
Auxiliary material is being supplied by the Bristol 
Company, and important economies in operating 
expenses are anticipated from the centralisation of 
the three companies under one management. 


High Wages and Lost Trade. 


Wirt the object of enlightening their workmen as 
to the difficulties of obtaining orders in face of the 
present high costs of production in British works, 
the directors of William Foster and Co., Limited, of 
Lincoln, enclosed in last week’s pay "envelopes a 
copy of correspondence that has passed between the 
firm and an old customer in connectiom with a recent 
quotation for machinery for the South American 
market. The correspondence shows that the firm’s 


quotation, which was based on only 6 per cent. profit, 
was £14,000, of which £9000 would have been paid in 
wages to the men engaged at the Wellington Foundry. 
The prospective customer complained that the con- 
tract price was higher than that quoted by American 
firms, and objection was taken to the strike clause 
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and proposed date of delivery. In order to comply 
with the wishes of the prospective customer, the 
firm intimated its willingness to sacrifice the whole of 
the profit on the order if the customer would consent 
to pay half of the overtim? rates, which would have 
added 12 per cent. to the waza3 bill, in order to obtain 
earlier delivery. The reply to this offer was that the 
contract could not be placed on such terms without 
involving the buyer in an absolutely certain loss. 
Sir William Tritton, the managing director of the 
firm, has intimated that he will be pleased to discuss 
the whole question with representatives of the men. 


Shipbuilding and Engineering Trades. 


A SERIES of important conferences has taken place 
during the week between the Amalgamated Engineering 
Union and the Federation of Engineering and Ship- 
baiting Trades with the Engineering Employers’ 

in anticipation of the central conference 
wali to to Ba to-day. The main topic which has 
been under discussion is the cost of production and its 
effect upon trade. No official statement has been made 
up to the time of writing, but it is understood that the 
whole subject of wages in relation to the cost of 
living and output has been under discussion. The 
attitude of employers is believed to be that the time 
is now opportune for a revision of wages if wide- 
unemployment is to be averted, but this, 
need hardly be said, is an aspect of the quéstion 
which has not appealed to representatives of the 
trade unions. It is, however, a subject which will 
have to be fully discussed at a series of round-table 
conferences. 


German War Resources. 


AT a moment when an attempt is being made to 
compel Germany to conform to the terms of peace, 
attention may be directed to the protest made by 
Dr. Charles Herty, the ptincipal poison gas expert 
of the United States Government during the war 
period, as to the ability of Germany to wage war in 
spite of the disarmament clauses of the Peace Treaty. 
Dr. Herty, who has made a tour of German industrial 
centres, in an address to the American Chemical 
Society, said that German disarmament was only 
an illusion. At the present time, the dye factories 
of Germany have sufficient capacity tosupply the whole 
world, and they form an enormous potential resource 
for the manufacture of poison gas. These factories, 
in Dr. Herty’s opinion, are the greatest menace which 
exists to-day to the peace of the world. 


Reconditioning the Brussels. 


It is a somewhat ironical circumstance that German 
ship repairers made what was nearly a successful bid 
for the reconditioning of the Brussels. This famous 
vessel, with which the name of Captain Fryatt will 
always be associated, suffered severely from her long 
immersion, but is now about to be brought to Leith, 
where the contract for reconditioning will be carried 
out by a Seottish firm of ship repairers. 


Position in Mining Industry. 


A SOMEWHAT proyoeativé speech was made by Mr. 
A. J. Cook, a memberof the South Wales Miners’ 
Executive, during the past week. He intimated that 
unless the Executive Organised the miners for a fight 
they would be compelled at the end- of the present 
month to submit to a 50.per cent..reduetion of wages. 
He admitted that the owners’ proposals would give 
the men the advantage of co-partnership in the indus- 
try, but it would be partnership without control, and 
as one of the first steps would bete reduce the number 
of men employed, the scheme must be opposed. His 
own plan was to join forces with the railwaymen, so 
that the whole of the unions associated with the two 
industries could make a joint stand against the 
threatened wages reductions. 


Electric Supply in London. 


THE important conference which was held at the 
Guildhall on Tuesday last was attended by repre- 
sentatives of the principal authorities engaged in the 
electric supply industry in the Greater London area. 
The main object of the conference was the formation of 
a joint electricity authority for the London district. 
The engineering aspects of the situation were outlined 
in @ report presented by an engineering committee 
appointed by the London County Council, local 
Borough Councils, and the various company interests. 
The scheme proposed for the reform of the electric 
supply system is a somewhat comprehensive one. If 
the project is adopted, a large number of stations 
will be closed down as opportunity serves. As many 
as thirty-four will be put out of service during the 
first stage of reconstruction, and as the new super- 








generating stations which are to be built on selected 
sites on the river Thames are completed, twenty-six 
more of the existing stations will be shut down. 
The remaining stations, to the number of seventeen, 
will in some cases, be enlarged, while others will 
either serve local demands in outlying districts or 
will perform the functions of auxiliary stations. The 
scheme is intended to cover not merely the County 
Council and City of London areas, but the county of 
Middlesex as well as parts of the other six home 
counties. 


; Sap Shanes Air Services. 


Tur t made in connection with the 
discontinuance of the British cross-Channel air 
services have happily led to a decision to reconsider 
the whole question. A committee is to be set up to 
take the views of experts as to the amount of financial 
assistance which would be required to keep the 
British cross-Channel services in operation. A con- 
fecgnce was held yesterday at the Air Ministry, at 

h the whole subject was discussed, aud the com- 
mittee enabled to learn at first hand the exact position 
of affairs. 

Railway Engineers’ Wages. 

THE 1 of the National Union of Railway men 
which was yesterday was called to @onsider the 
position of the negotiations for a national wage settle- 
ment. for men employed in railway workshops. It 
was hoped that this question might have been settled 
long since, but a dispute has arisen between the cratt 
unions and the National Union of Railwaymen, and 
the proposals of the latter to refer the question at issue 
to a trade union arbitrator were rejected by the 
Amalgamated Engineering Union and other craft 
organisations. The next development was a proposal! 
to deal with the matter of rates of pay for engineering 
workers on a district basis, but the N.U.R., which is 
agitating for national rates for those engaged in 
railway workshops, referred the subject to the Ministry 
of Transport, the officials of which were asked to 
convene a conference with the object of settling this 
thorny question. The latest phase of the dispute is 
that the aid of the Ministry of Labour has been 
enlisted, and the suggestion has emanated from that 
quarter that the dispute should be referred to an 
arbitration court. The meeting yesterday was called 
with the object of deciding whether this suggestion 
should be adopted, or, in the alternative, what other 
measures should be taken. 


London Museums. 


Ir is satisfactory to learn, from the statement made 
in the House of Lords on Wednesday by Lord Sudeley, 
that the public has taken advantage to a somewhat 
unexpected extent of the facilities provided in certain 
public galleries and museums for gaining information 
as to exhibits by attending lectures and procuring 
handbooks. As many as 350,000 people have been 
shown round the various institutions under Govern- 
ment control during the past few years. A resolution 
was carried asking the Government to extend the 
employment of guide lecturers, it being pointed out 
that the Imperial Institute and the National Portrait 
Gallery were still without guides. Lord Hylten, the 
Captain Yeoman of the Guard, intimated that while 
there was every sympathy with the objects underlying 
the resolution, it was impossible for the Government 
to encourage tresh expenditure on appointments of 
the character indicated. 


Railways and the Public. 


THE attitude of the Government towards the 
railway problem is still a subject of speculative 
comment. A study of the speeches of public men, 
and particularly those of the Minister of Transport, 
taile to clear up the doubts by which all interested 
are assailed. Speaking at Cambridge on Wednesday 
evening, Sir Eric Geddes suggested that the railways 
did not want to get rid of contro] with its associated 
guarantee of income. The only department which 
could protect the public was, he asserted, the Ministry 
of Transport. Personally, Sir Eric stands for private 
management, and believes there could be no greater 
mistake made than to nationalise the railways. The 
Government had never, he insisted, interfered with 
the practical day-to-day management of the railways. 
There will be agreement with this statement, but not, 
it is to be feared, with the assertion that the Govern- 
ment has not unduly forced up the wages ef railway- 
men. That is regarded in railway circles as the main 
cause of the present financial tangle. It is natural, 
perhaps, for the Minister of Transport to be an’ opti- 
mist, but his expression of opinion that the railways 
are not in a state of bankruptcy will not be widely 
shared. 
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Electric Trucks and Industrial 
Locomotives. 


No, I1.* 


Tue high cost of labour has had a great influence 
upon electric truck progress during recent times, for 
there is little doubt that under existing conditions 
it is in many instances far cheaper to operate heavily 
loaded vehicles electrically than manually. Ran- 
somes, Sims and Jefferies estimate that the cost of cur - 
rent for working a £500 truck, plus that of replacing 
hatteries and tires, and the cost ot other maintenance 
work is roughly £72 per annum, and the standing 
charges, including the driver’s wages and deprecia- 





must be taken into account ; but, as already shown, 
these items are small. The agents for these ‘* Auto- 
matic ’’ trueks—-Drake and Gorham, Ltd,——give another 
interesting example of their labour-saving properties. 
Barrels of grapes trom Mediterranean ports had to be 
handled on a pier, and from twenty to twenty-five 
barrels, each weighing about 60 lb., were hoisted over 
a ship’s side in a sling. Previous experience had 
shown that with hand trucks twenty-five men were 
necessary to accomplish the work in the desired time, 
but by using two electric trucks the work was done 
with equal rapidity by ten men—two drivers, four 
loaders, and four stowers, and the saving in wages 
amounted to 10s. 4d. per hour. Barrels of mackerel 
were also carried, and the electric trucks moved six 
barrels at a time, whereas the hand trucks previously 













another lever moving in a vertical plane and giving 
three speeds ranging from 1 to 5} miles per hour, 
irrespective of the direction in which the truck is 
travelling. A foot pedal actuates a brake and main 
switch simultaneously, as on other trucks previously 
described, and current cannot be applied to the motor 
until the brake is released, or, conversely, the brake 
cannot be applied without automatically interrupting 
the current, and it is therefore impossible for the 
driver to leave the truck with the current on and the 
brake inactive. By means of a *‘ Sangamo "’ ampére- 
hour meter fixed on the truck, the driver can at all 
times ascertain the state of the battery. In most 
cases these trucks are fitted with a removable tubular 
end gate, which can be placed in a vertical or hori 
zontal position, or it may be lowered to the ground 














tion, £257 perannum. The total cost, based on these 
figures is therefore approximately £330 per annum, but 
it is pointed out that in arriving at the estimate, the 
driver’s salary has been fixed at £208 per annum, 
although in places where a fleet of trucks is in use 
only one skilled man is needed, the work of driving 
such vehicles having in many instances been entrusted 
to boys and young women. But even if £330 per 
annum be taken as a reasonable estimate, it is pretty 
evident that the use of electric trucks in places where 
any appreciable amount of transport work has to 
be done may easily result in a very material saving. 

Many interesting facts have been published con- 
cerning the benefits that have been derived trom the 
use of these vehicles at docks, especially in America, 
where electric trucks are, of course, used on a very 
extensive scale. Eight ‘‘Automatic’’ trucks, for 
example, as supplied for dock service by Messrs. 
Drake and Gorham, of Manchester, were employed 
some time back for handling the cargo trom an 
Atlantic liner, the goods consisting of macaroni and 
miscellaneous freight. Six of the trucks were used 
to deal with the macaroni, which was taken out of 
the ship’s holds in boxes by three slings, each sling 
load consisting of thirty-five boxes weighing about 
27 lb. apiece. The trucks removed the boxes at the 
rate ot one sling load per minute, and they were in 
use trom | p.m. to 6 p.m., and from 7 p.m. to 11 p.m. 
During the day the truck drivers were paid at the 
rate of Is. 44d. per hour, 2s. ld. for overtime, and 
2s. 6d. for Sunday labour. The labour cost of handling | 
the macarcni worked out as tollows :—Six drivers 
working five hours at Is. 44d. £2 1s. 3d., and four 
hours at 2s. 1d., £2 10s., giving a total of £4-11s. 3d. 

If the work had been done by hand, in the same 
time twenty-four labourers working at the Is. 44d. 
rate, would have been needed, and the same number 
at the 2s. ld. rate, and the total cost of handling the 
guods would have amounted to £18 5s. The saving 
resulting from six out of the eight electric trucks was, 
therefore, no less than £13 13s. 9d. Goods delivered 
by a fourth sling were handled by the remaining two 
trucks, which were employed for carrying lemons 
and miscellaneous freight over a distance of about 
200ft. from the ship’s side. In this case the two drivers 


worked five hours at the Is. 44d. rate, and four 
hours at the 2s. Id. rate, and the total 
cost of labour therefore amounted to £1 10s. 5d. 


Had the work been done by hand trucks, eight 
labourers, paid on the Is. 44d. per hour basis, would 
have had to work five hours and the same} 
number four hours at the rate of 2s. Id. 
per hour, and the total cost would have been £6 Is. 8d. 
Altogether, therefore, the use ot these eight trucks | 
resulted in a saving of £18 5s. in wages during a 
period of nine hours. Of course, to arrive at the 
exact saving, the cost of current maintenance, &c., 





FIGS.9 AND 10—30-CWT. 
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“ AUTOMATIC ” 





employed only carried one barrel. The distance: 
over which the barrels were transported varied from 
800ft. to 1000It., and two electric trueks with two 
drivers did the work previously dene by nineteen 
labourers. 

These ** Automatic ”’ 


i 


trucks have been designed to | 


ELECTRIC TRUCKS 





so as to act as a skid for loading and unloading the 
truck. When the gate is in the horizontal position 
the loading space is increased by 3ft., and the handting 
of bulky articles is then greatly facilitated. Instea«| 
of the end gate these trucks can be fitted with remov 

able tubular sides—as shown in Fig. 10, The overall 


meet different clarses of service, but one of the most | dimensions ot these 30 cwt. trucks are 7ft. 3in., the 
. " . | . : ag y" > one . 
widely used vehicles is the standard 30 ewt. truck— | loading space measuring 5ft. 3in. by 3ft. The height 


as shown in Fig. 9. The frame consists of two channel 


of the platform above the ground is lit. 8in. Com 


section members, extending the entire length ot the | plete with the battery the trucks weigh slightly over 


platform and converging at the end into a solid | 15 ewt. 
This frame is supported by four spiral | this vehicle having a loading space of 6ft. 6in. by 


casting. 


A larger truck of similar design is also built ; 


springs enclosed in malleable iron boxes, and the | 3ft. 5in. Both types of trucks are usually fitted with 
weight is transferred through these. springs direct | l6in. rubber-tired wheels and a chain drive, but if 
on to the axles. 
with rubber tires, run on roller bearings fitted to the 
Power from a single motor wound 


ends of the axles. 


The road wheels, which are fitted | desired they can be built with 24in. wheels and with 


® worm drive. 


The Hunt trucks and electric tractors sup- 
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PIG. 11 -TRANSMISSION 


Swan * 


GEAR FOR A YALE ELECTRIC TRUCK 


for a pressure of 24 volts, is transmitted through a{ plied in this country by Irwin and Jones, are being 


Morse silent chain to a sprocket wheel on a differential 
countershaft, supported between the two 
members, and from this countershaft to the rear 
wheels by means of side roller chains, the total gear 
reduction ratio being 12 to 1. Current for working 
the truck is drawn from « battery composed of 20 
Edison cells with a capacity of 150 ampére-hours and 
carried in a steel box fixed at the driving end of the 
truck, an arrangement which, in addition to enabling 
the loading platform to be near the ground, also 
allows the cells to be easily inspected. The steering 
lever, which is fixed on the left-hand side of the 
truck, moves in @ vertical plane and actuates the front 
wheels directly through Ackermann gear, as used on 
other motor-operated vehicles. To the right of the 
driver is a drum controller, which is operated’ by 


frame | 





built by the Yale and Towne Manufacturing Company, 
and are now known as Yale trucks. Various kinds 
of these vehicles are made, such as trucks with plat 
forms very near the ground, elevating platform trucks, 
jib crane trucks, and trucks with dump bodies. A 
widely used vehicle is the A type track, which has a 
platform with an area of 30 square teet and a width of 
4ft. The platform is 23in. from the ground, and is 
composed of }in. well-seasoned wood with rounded 
corners and reinforced with angle irons. The trans- 
mission gear used on this truek and on various other 
Yale trucks is constructed in accordance with the 
drawing Fig. 11. A pinion on the shaft of the driving 
motor suspended under the chassis of the vehicle 
meshes with the crown wheel A of the differential, 
which in turn is coupled up to stub axles, with pinions 
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at their outer extremities, and these pinions mesh 
with gear rings inside the road wheels—as shown at 
B. All the rotating parts run in flexible or self- 
aligning S.K.F. ball bearings, and the differential and 
motor pinion work in an oil and dust-proof housing. 
The road wheels are mounted on Timken bearings, 
which are also well protected. The tires, which are 
composed of solid rubber, are 20in. in diameter and 
34in. across the face, and they can easily be detached. 
A brake consisting of a flexible steel band lined with 


asbestos encircles a drum on the rear wheels. Under 
running conditions the brake is released by the 


operator keeping his foot on the brake pedal, but the 
moment the pressure is removed the brake is applied 
by a spring, and the main circuit of the motor inter- 
The truck is steered by a lever, which is 


rupted. 








x on a 





can, of course, easily be removed, and spare wheels can 


be put in their places. The mechanical losses 
said to be very small. 

Whilst electric trucks equipped with jib cranes are 
not at present employed to anything like the same 
extent as ordinary trucks without any lifting gear 
whatever, there is no doubt that in many places 
where heavy objects have to be handled asin yards 
and such similar places where there is no overhead 
crane, a vehicle capable of lifting its load and of 
depositing it on the carrying platform is distinctly 
advantageous. In Figs. 17 and 18 on page 266, for 
example, two vehicles are shown handling heavy 
castings outside a factory, and the advantage of the 
jib crane under those conditions are obvious. Trucks 
of this sort have also been found to be very useful for 


are 





FIG. 12--MOTOR WHEEL FOR YALE ELECTRIC TRUCK 


operated vertically, and which is directly coupled to 
knuckle joints on the front axle. A heavy gauge 
sheet steel box reinforced with angle irons and sus- 
pended on springs from cross members under the 
frame of the truck carries the battery, which may be 
composed of 36 Edison cells with a capacity of 150 
ampére-hours at 43 volts, or 20 Exide Ironclad cells 
of approximately the same capacity. On all these 
Yale trucks the speed is varied without the use of 
resistances, and in the case of the vehicle under con- 
sideration the controller gives three speeds in either 
direction by altering the grouping of the storage cells. 
The safe carrying load of the A type truck is 4000 Ib. 
at a speed of 6} miles per hour. Another type of Yale 
truck, designated type B, differs from the vehicle de- 
scribed above mainly in that it has a larger load-carry- 


-~ 69° Wheelbase —— 
110" Overall 


+- 


“Tre Encinece” 


FIG. 18—-YALE ELECTRIC TRUCK 


platform, motor 


kind, fitted 


and battery. ~ A” truck 
with a dump _ body, its 
shown in Fig. 15 on page 266. A Yale truck 
that is driven on a totally different principle 
is the so-called “DF 60” vehicle. In this case 
a motor is incorporated in each of the two driving 
wheels, and current from the battery is transmitted 
directly to the motors through cables passing through 
the centre of the axle—as illustrated in the drawing 
Fig. 12, which gives a plan and sectional view of one 
of the motors. It will be perceived that the armature 
shaft is at right angles to the axle, which carries the 
driving wheels, and at each end of the shaft are 
pinions which mesh with an internal gear ring inside 
a structure which carnes theltire rim,%and which}is 
free to revolve on ball bearings. The motor wheels 


ing 
this 


r —4-0 Tread —~ | 
— 4-8" Overall —- A 





WITH 1100 LB. JIB, CRANE 





lifting work on to machines in engineering and other 
shops, for although an overhead travelling crane may 
be provided, there are, of course, times when lifting 
operations need to be done in two places*simul- 
taneously. The two vehicles illustrated in Figs. 17 
and 18, and also in the drawings Figs. 13 and 14, are 
both Yale trucks, but the construction is not the same 
in each instance. The “8” type—shown in Fig. 14 end 
17—-has a low carrying platform, and the battery is 
mounted above the driving wheels, which are driven 
by internal in the manner described. All 
four wheels are controlled by the steering gear. The 
turning radius, measured outside the wheels, is only 
5ft. 8in. Speeds of 2 and 7 miles per hour can be 
obtained by means of the controller, which regulates 
the driving motor on the multiple voltage system. 


motors 


No.6- 1600, 
Wo.5- 1600 4") 


No. 4- 1600 41> a oe 
> —; 





106" Overall 


i FIG. 14—"“ 8.” 


ot | The*crane motor is worked with the same battery that 


supplies current to the traction motor, but owing 


to the provision of a throw-over switch the two |} 


motors cannot be worked together,’and consequently 
the crane cannot be operated whilst the truck is in 
motion. On the armature shaft of the lifting motor 
a band brake working in conjunction with a cut-out 
enables the load to be brought to rest at any desired 
point whilst it is being lowered. The normal lifting 
capacity of the crane is 1600lb. The crane jib 
can be raised and lowered in the manner shown in 
the drawing, and whilst the crane is under load. 
This is done by a ratchet and paw] arrangement, 
which locks the pulley at the end of the jib, which 
can then be maintained in any of the six positions 
by means of the lever shown in the illustration. The 








maximum height to which the jib can be raised in 
the case of this particular crane is 8ft. Tin., and the 
maximum outreach measured from the centre of the 
crane is 5ft. 94in. Owing to the rather narrow wheel 
base of the truck, the full load can only be lifted at 
the side of the truck, and when the jib is fully lowered 
by using a side support or presser foot to prevent the 
truck overturning, but in the case of the vehicle 
shown in Figs. 13 and 18 it is possible, owing to the 
slightly higher platform and the larger wheel-base, 
to obtain a maximum lift of 9ft. 54in. with a load of 
1100 lb. and a maximum outreach of 5ft. 9}in. with 
the same load, a side support being unnecessary. 
The carrying capacity of the truck shown in Fig. 18 
is the same as that of the low platform vehicle, 
namely, 2 tons. 

The Yale electric tractor—as shown in Fig. 16 on 
page 266-—is designed for hauling ~ wy on ordinary 
floors, and will give a draw-bar pull of from 500 lb. 
to 600 lb. The length overall is 6ft. 8in., the width 
4ft. and the height 4ft. 8in. The turning radius is 
7it. A single motor wound for 48 volts and 60 am- 
péres and a speed of 1500 revolutions per minute, 
drives the rear wheels through double-reduction spur 
gearing, giving a reduction ratio of 12 to 1. When the 
vehicle is unloaded the average speed is about 7} 
miles per hour; it is 4 to 5 miles when hauling the 
maximum load, which is approximately 20,000 Ib. The 
battery may be composed of 24 Exide Ironclad cells, 
with a capacity of 250 ampére-hours, or 49 Edison 
cells, with a capacity of 225 ampére-hours. A drum 
type controller gives three speeds in either direction, 
and is coupled up to the foot brake pedal in order to 
ensure safety under all working conditions. 








MOUNTAIN ROAD IN SOUTH AUSTRALIA. 


Tue total length of the new road now being constructed 
in the Torrens Gorge, near Adelaide, will be eleven miles. 
The ruling gradient will be 1 in 25, and the average gradient 
about | in 80 or 90. Motor ears should be able to go up it 
on top gear. It crosses the river five times in the eleven 
miles. Three of the five bridges have been built, and the 
fourth is well advanced. Four of the structures cross 
the river in a single span, the longest span being 103it. 
The undertaking is probably the most difficult road prob 
lem ever attempted in the Commonwealth. The work was 
begun in 1915, but was suspended owing to financial 
stringency in 1916. The necessity for connecting the 
Millbrook reservoir with the Adelaide high levels water 
mains caused a fresh start to be made in May, 1918, when 
a deviation from the original scheme was decided upon, 
in view of the proposal to build a barrage at Kangaroo 
Creek to help in coping with the Reedbeds flood waters 
difficulty. This deviation increased the number of bridges 
from three to five, and caused the level of the road to be 
raised about 100ft. in one part. The original width had 
to be increased in order to take the water main. The 
cutting of the track to the reservoir was an urgent matter, 
and by strenuous effort was finished to schedule time in 
September last. A new section between the Prairie 
Bridge and Cudlee Creek is now well in hand. So much 
money has been expended that the Government realises 
that the most economical course is to finish the road, and 
the Cudlee Creek to Gumeracha section is also being made. 
It is expected that the hewing of the road and the bridge 
building will be finished by the end of the year. The 
metalling will then remain to be done. The work is being 
carried out departmentally, under the Engineer of Roads 
and Bridges, Mr. D. V. Fleming. 

The ruling gradient of the road may be compared with 
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TYPE YALE ELECTRIC JIB CRANE TRUCK 


the ruling gradient of the old road, which is | in 12, or 
more than twice as steep. Moreover, the old road is up 


and down all the way. 





Wui te on home leave last year, the muiicipal engineer 
at Punjab was deputed to go into the question of adapting 
electric vehicles to conditions of running on the Simla 
roads. On his return he made his recommendations and, 
as a result, the municipality has now decided to order 
the chassis of a 1-ton electric lorry which will be equipped 
with an omnibus body for carrying about twelve passen- 
gers, and the vehicle is to be run between Simla and 
Mashobra as an experiment. If the venture proves a 
success, as anticipated, electric vehicles for running in and 
about Simla will be introduced on a considerable scale, 
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Institute of Metals. 
No. I. 


THE annual general meeting of the Institute of 
Me‘als was held at the Institution of Mechanical 
Engineers on March 9th and 10th, under the presi- 
dency of Sir George Goodwin. 

The Council reported that notwithstanding the raising 
of the ordinary members’ annual subscription from 
£2 2s. to £3 3s., the membership of the Institute 
increased during the year from 1213 to 1298. In 
consequence of this increase in the annual subscrip- 
tion, it was possible to continue the work of the 
Institute unimpaired, but the margin between income 
and expenditure is still so small that all expenditure 
has to be watched very closely. The Council co- 
operated during the year with the Conjoint Board of 
Seientifie Societies, with the object of approaching 
the Government with a view to obtaining a Govern- 
ment grant. Such a grant, it is felt by many of the 
constituent societies of the Conjoint Board, including 
the Institute of Metals, is necessary if the work of 
the national scientific societies is not to be hampered 
by lack of funds. 

The number of members on the roll of the Institute 
on December 31st, 1920, was as follows :—Honorary 
members, 3; ordinary members, 1214; student 
members, 81; total, 1298. 

The reading and discussion of papers opened with 
an interesting contribution on “* The Season Cracking 
of Brass and other Copper ‘Alloys, by Messrs. H. 
Moore and 8. Beckinsale and Miss ©. E. Mallinson. 


The following is a summary of the paper : 


“SEASON CRACKING OF ALLOYs.”’ 


Numerous specimens of brass in which season 
cracking has occurred have been examined, and an 
investigation made of the causes of season cracking, 
the detection of liability to fail in this way, the 
mechanism of the process by which the cracks form 
and develop, the effects of variations in composition, 
structure and physical properties, such as hardness, 
and the prevention of season cracking. 

Among the more important conclusions are the 
following : 

Season cracking occurs in a great variety of indus- 
trial brasses, differing widely in composition, degree 
of purity, micro-structure, and physical properties, 
but oceurs only in material which is maintained in a 
state of stress, either by external constraint or more 
commonly by internal stress. Corrosion of the surtace 
and sometimes of the walls of the cracks is frequently 
associated with season cracking, but corrosion effects 
are not always visible. 

Season cracking may occur in brass coated with 
continuous protective layers, such as lacquer, though 
nickel plating is probably completely effective in 
preventing season cracking if a sufficiept and con- 
tinuous coat of nickel is secured. 

Highly stressed articles, capable of developing 
season cracks in certain conditions may be kept for 
years in reasonably pure atmospheres without show- 
ing any sign of cracking, and there appears to be no 
reason to anticipate the development of cracks so 
long as the condition of the surrounding atmosphere 
does not change. Some agency additional to the 
presence of initial stress appears to be necessary for 
the development of season cracks. Surface defects 
do not appear to contribute to the development of 
season cracks in brass to any important extent, and 
corrosion does not necessarily favour their develop- 
ment. 

Mercury, ammonia and ammonium salts readily 
produce cracks in brass which is sufficiently stressed 
in tension. It is probable that traces of ammonia in 
the atmosphere are an important agency, and possibly 
the main agency, inducing season cracking of stressed 
brass. 

Season cracks almost invariably follow an inter- 
crystalline path, and the cracks produced in stressed 
brass by mercury or by ammonia are of the same inter- 
crystalline type. 

Ammonia appears to have a specific and selective 
action upon the intercrystalline material of brass, 
weakening it sufficiently to cause cracking if in 
tension. Mercury has a similar intercrystalline 
weakening action. The greater the degree of harden- 
ing by cold work, the less is the brass affected by the 
intercrystalline weakening action of ammonia or 
mercury, although it is probable that weakening 
may occur whatever the degree of hardness of the 
brass. 

It is probable that the behaviour of a copper alloy 
submitted to the combined effect ot tension and of 
ammonia or mercury is a reliable index ot its liability 
to fail by season cracking. This liability appears to 
diminish as the zine content of the brass is reduced. 
Copper and zine-copper alloys containing less than 
about 10 per cent. ot zinc are unlikely to fail by the 
development of season cracks in service. 

A suitably controlled low temperature annealing 
which will remove stress sufficiently to ensure free- 
dom from season cracking with little or no effect on 
the hardness appears to be the most effective safe- 
guard against tailure by season cracking, and might 


operations capable of inducing permanent internal 
stress. 

This study of season cracking and of the action of 
mercury and ammonia on stressed brass affords 
strong support to the hypothesis of an intererystalline 
material differing essentially in its properties trom 
the crystals themselves. For example, in a pure 
alpha brass the intererystalline material appears to 
be attacked by ammonia or by mercury much more 
rapidly than the erystals. The presence, on spun 
cups ,and on other cold-worked articles, of a layer 
which retards the intererystalline weakening action 
of both mercury and ammonia, is an interesting con- 
firmation of the view that the intererystalline material 
is similar in its properties to the amorphous film pro- 
dueed by surface flow. 

The undoubtedly intercrystalline character of 
season cracks in brass appears to be fully explained 
by the selective weakening action of a chemical sub- 
stance on the intercrystalline material. The authors 
are unable to find in the results of their work any 
evidence indicating that season cracking is the result 
of viscous flow of the intererystalline cement. In 
this particular, their view of season cracking in brass 
differs from that of Rosenhain and Archbutt, although 
there is agreement in so far as their explanation is 
also based on the assumption of an intercrystalline 
material, probably identical in its properties with 
Beilby’s amorphous phase found in surface films. 

Sir George Goodwin said it seemed clear that 
whatever other causes might be at work, corrosion 
wes a factor in season cracking. It that were the 
case, it was necessary to ask why it was that cracking, 
although common in brass tubes, was a rare occurrence 
in cold-drawn steel tubes, and practically unknown in 
copper tubes. In making this observation, he was of 
course referring to tubes in the condition in which 
they were delivered to engineer users. 

Dr. W. H. H.tfield welcomed the paper as making 
a material addition to knowledge of the subject. 
He agreed with the contention of the authors that 
season cracking was due to a particular kind ot 
chemical action rather than to general corrosion. The 
most important of the conclusions reached by the 
authors was that the liability to the development of 
season cracks appeared to diminish as the zinc con- 
tent of brass was reduced. ‘They regarded it as 
unlikely that copper and zine copper alloys contain- 
ing less than about 10 per cent. of zine would fail 
by the development of season cracks in service. Dr. 
Desch had directed attention some time ago to the 
fact that zinc was removed more rapidly in the 
crystalline boundaries than elsewhere, and that fact 
appeared to confirm the general argument put forward 
in the paper. He was bound, however, to challenge 
the opinion expressed in the last paragraph of the 
paper, which referred to an intercrystalline material 
probably identical in its properties with Beilby’s 
amorphous phase found in surface films. He—Dr. 
Hatfield—had carried out some experimental work 
during the past few months, and could not accept 
the view that an explanation of the action of ammonia 
and mercurious nitrate demanded an assumption of 
the existence of the amorphous film. 

Dr. W. Rosenhain said that two important points 
were brought out in the paper. The first was the 
fact that in the case of certain substances chemical 
action took place along the crystalline boundaries ; 
the second was the use of this phenomenon to explain 
season cracking. It seemed certain that selective 
chemical action on the crystalline boundaries had a 
great influence on season cracking, and might indeed, 
in combination with a certain amount of stress, be 
regarded as the main cause of that defect. The idea 
entertained by Dr. Hatfield that it was due to internal 
stresses on the metal was, in his opinion, out ot court. 
Sir Gerard Muntz put in a plea for study of the 
subject from the practical point of view. In questions 
of this sort the pure scientist was sometimes los: in 
his own shadow. Season cracking was not a thing by 
itself, but was first cousin to fine cracking, and the 
prime cause of failure from that cause was often over- 
looked. In his opinion the explanation was to be 
found in the difference between the internal and 
external strain of the metal. In drawing a brass rod 
—which was one of the materials most likely to fail 
from cracking—a wire-drawing effect was introduced 
with an associated development of the amorphous 
phase of the material. With regard to the influence 
of corrosion, it seemed clear that when it took place 
the outer surface of the metal was weakened, and the 
margin which prevented cracking from internal strains 
was reduced to the danger point. Changes of tempera- 
ture—such as those which occurred in a warehouse— 
would also cause season cracking. The prime cause 
was, however, internal strains in the metal. 

Dr. O. F. Hudson believed that. most of the pheno- 
mena associated with season cracking could be ex- 
plained without assuming the existence of amorphous 
material. One of the most significant facts was that 
the fracture occurred between the crystals, and it 
had been shown that ammonia had an effect on the 
intercrystalline boundaries, and thus facilitated 
cracking. Another point to which reference should 
be made was the effect of low temperature annealing 
in reducing the liability to season cracking. Such 
temperatures could be employed without in any way 





Dr. C. H. Desech commented on the selective action 
of certain chemical reagents, which, it should be 
noted, only revealed the existence of the conditions 
which caused season cracking, and did not bring it 
about. It was certainly not simple chemical action ; 
surface tension played some part. 

Professor Thos. Turner desired to have further 
information as to the influence of ammonia, There 
were various points connected with the subject which 
required further and careful consideration. Many 
metals and alloys were entirely free from season 
cracking, and it was only found within a limited range, 
even in the copper-zinc series. Metallurgists and 
manufacturers required to have a clearer idea why 
it occurred with some metals and not in others, and 
the subject must be studied from the broad stand- 
point suggested by Sir Gerard Muntz. His—-Professor 
Turner’s—ideas on the subject followed the lines laid 
down by Dr. Desch. 

Mr. F. Tomlinson did not agree with the explana 
tion given by Sir Gerard Muntz. He would point 
out also that by proper heat treatment of a material 
liable to season cracking, the risk could be eliminated 
and failure would never under such circumstances 
take place in stocked material. The effect of the 
correct heat treatment was to remove the strains in 
the metal. Season cracking did not recur in rolled 
material, and the chief cause of it in drawn rods and 
tubes was the skin effect during cold working. 

Sir George Goodwin, speaking from service experi 
ence, said trouble from season cracking with rods 
supplied to the Navy had decreased during recent 
years. Manufacturers had done something to check 
the evil, and he would like to know what it was. 

Mr. O. W. Ellis said he had had over two million 
rods through his hands during the past five- years. 
Tn some cases consignments of rods had showed season 
cracking within two or three hours of leaving the 
works. It seemed impossible that any action by 
ammonia could have taken place within that time 
Reterence had been made to the effect of work on 
the material, and cold drawing might cause the entire 
body of the metal to be modified, with effects on the 
mechanical properties due to reduction of area. In 
his opinion, season cracking could not occur except 
as a result of stresses set up in the material. 

Mr. Moore, in replying to some of the points raised, 
said that something akin to season cracking took 
place occasionally in steel, and that aspect of the 
question and others would be raised at the joint dis 
cussion which had been arranged between the Insti- 
tute of Metals, the Faraday and other societies. He 
thought. there was ample evidence in support of 
their view that season cracking was due to chemical 
action on material which was in a state of stress. 
With regard to the theory of the subject, he and his 
fellow-authors had been extremely cautious in putting 
forward their ideas, and had confined their theory 
to brass. They were still of opinion that viscous flow 
ot the intercrystalline material was not necessary, 
in spite of the arguments advanced by Dr. Rosenhain. 
He agreed that season cracking could be averted 
by the right heat treatment, and there was no justi- 
fication for any manufacturer allowing material to 
leave his works in a condition to fail from that cause. 
Close attention would be given by himself and his 
fellow-workers to the suggestion of Mr. Ellis that 
season cracking could oceur without chemical action, 
although he did not agree that it could apply to brass. 
This terminated the first session of the meeting. 


ANNUAL DINNER. 


The annual dinner of the Institute was held on 
Wednesday evening at the Trocadero Restaurant, 
and was well attended by the members. As is cus 
tomary with this Institute, ladies also joined in the 
proceedings. Among those present were Dr. W. 
Rosenhain, who proposed the toast ot ‘‘ His Majesty’s 
Forces"; Rear-Admiral F. L. Field, Third Sea 
Lord, Captain H. R. Sankey, and Air Commodore 
H. R. M. Brooke-Popham, who replied respectively 
for the ‘‘ Navy, Army and Air Force”; Sir Richard 
Redmayne, who replied to the toast of ‘* The Guests ” : 
and Sir Henry Fowler, who proposed the toast ot 
“The Institute ot Metals.” Dr. Rosenhain in his 
remarks dwelt on the standard set by the Navy in the 
matter of non-ferrous metals. Rear-Admiral Field 
urged that with the Navy about to be reduced almost 
below the limits of efficiency, it was more than ever 
necessary to se¢ure improved materials. Captain 
Sankey dealt with education in the Army. Air 
Commodore Brooke-Popham expressed the deter- 
mination of the Services to keep in the closest touch 
with scientific developments. Sir Richard Redmayne 
mentioned the work now being done by the Imperial 
Mineral Resources Bureau in connection with lead 
and copper. Sir Henry Fowler dwelt on the benefits 
which the Air Service during the war obtained from 
the members of the Institute. 








Tue Metropolitan Railway Company has sunk at Neas- 
den another well, which is giving a regular yield of 12,000 
gals. per hour—a satisfactory feature in view of the 
—— inereases in the charges of the Metropolitan Water 








be applied to all brass articles made by cold-work 


affecting the properties of the material. 
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in 1913 the North-Eastern wages bill was £4,000,000 CONSIDERABLE progress is being made in the con- A rorat of 2,456,000 tons of cargo valued approximately 
a year; now it is £13,000,000, an increase of 225 per | struction of radio valves for handling large outputs. | 300,000,000 dols. was handled at Vancouver during 1920, 
cent. | Patents have been taken out by the Admiralty for the | against 2,380,000 tons im 1919. Ocean-going vessels 
Tuk mileage of telegraph and telephone wires main- | Construction of valves in fused silica, which has made | brought about 824,000 ¢gms into the pers, = o s 
tained by railway companies on behalf of the Post Office | possible the handling of larger outputs. canal tons of a as cite a ships lander 
is 61,500, and £63,000 a year is paid in respect to its Tue electric cable industry of Germany had a bad year | eT = LP ois 
maintenance. during 1920. Goods sold abroad during the first six Lance and important deposits of phosphorus are said 


At the end of 1919 the carriage and wagon department | months did not total as much as 30 per cent. of the pre- | to have been discovered on an uninhabited island of the 
of the Midland Railway was building eighty new wagons | war figure and during the last half year fell below 25 per | Loochoo Archipelago, the long chain of islands extending 
per week and repairing 4000 per week, It is now turning | cent. Sales in Germany ceased altogether. | southward from Japan. The island, called Taishoto, falls 
out more than 100 new wagons a week and repairing at THE two motor car routes which are being constructed under the Fukuoka er reported to have 
the rate of 4350 per week, from the Kilo goldfields, North-eastern Congo, to the Nile disposed of the deposits to t itsui Company. 

THE system under which the railway companies allo. | at Redjaf, and to Lake Albert at Kaseny, are said to be Tue Italian Minister of Industries has put forward a 
cated competitive goods traffic among themselves, as to | nearing completion. The latter road will facilitate the proposal for the intment of a parliamentary com 
which traders generally have had reason to complain, | transport of heavy machinery to the mines, the output | mittee to consist of fifteen senators and fifteen deputies 
ceased on the Ist instant. This course is taken un- | Of which will, it is aetes, be greatly increased when | to inquire into the conditions obtaining in the iron and 
doubtedly in view of the railways again becoming inde- | new plant can be installed. steel industry, and to propose adequate measures in regar«| 


pendent. AN article in the February issue of the General Electric | thereto. The committee is to present a report to Parlia 
THE president for 1921-1922 of the Institution of Rail- Review describes a new instrument for measuring the | ment on the subject within three months. 

way Signal Engineers is Mr. C. H, Ellison, the teleg temperature of rotors belonging to alternators: The Tue Australian Government is sending a party of experts 

superintendent of the North-Eastern Railway. Mr. W. H. | instrument has shunt and series coils, and really measures | to the Willis Islands, with a view to reporting on the 


Cotterill, the hon. secretary, has had to resign owing to | the change in the electrical resistance of the windings, | possibilities of establishing there a wireless telegraphy 
ill-health, and has been succeeded by Mr. M. G. Tweedie, | but the scale of the instrument is calculated in degrees station. That remote group of islands is 250 miles off 





of the Great Western Railway, Reading. | Fah. The instrument has been specially designed for use | the coast of Queensland, and it is thought that a station 
Durie the year 1920 the Belfast and County Down | ™ ships equipped with electric transmission. there would be of great assistance to the Government 

spent out of capital £1286 on track cireuit in Belfast yard, A New bridge is being built across the Colorado River, meteorologist in the preparation of his forecasts. 

£1350 on signals at Ballynahinch, £2615 on signals, | in the United States National Park, and will be the first For the of determining the relative advantages 


Holywood to Craigavad, £9249 on steam heating for | one to cross the stream in a distance of 500 miles. It will | of electrie drive and other types of propulsion, the United 
trains, and £13,914 on ten additional carriages. For the | have a span of 420ft. and be carried by two jin. steel wire States Shipping Board has adopted electric drive foi 
additional power for the four engines renewed out of | ropes. The floor will be about 13ft. above the highest | twelve new eargo vessels. The equipment consists of a 
revenue £2785 was taken from eapital. flood level, and the eables will be anchored 80ft. higher | horizontal Curtis turbine of 3000 horse-power running at 
up. The sides of the canyon, however, rise some 5000ft. | 3000 revolutions per minute, directly connected to a 
above that. The bridge is intended for foot and mule | three-phase 2300-volt generator, and operating a three 
traffic. phase induction motor, running at 100 revolutions per 
was | Minute. 


Tur main efforts of the railways of the United States 
are now centred on an expansion of facilities for traffic 
movements --lengthening of sidings, new sidings, auto- 
matic signals, better train dispatching facilities, the further Ix a Government building of no great age it 
application of superheaters and other devices increasing observed recently that the electric bells had become very Tue Polish Legation at Washington has announced the 
and economising power, the elimination of or widening of | uncertain in action. Various causes were suspected, signature of a million dollar contract with the Radio 
limiting tunnels, reducing gradients, flattening curves, | and at length it was surmised that the defect might be Corporation of America. The contract involves the 
and reinforcing rails, ballast, trestles and bridges for the due to mice. This proved to be the case, the insulation | construction at Warsaw by the company of one of the 
use of heavier engines. of the wires being gnawed away by the vermin. The largest wireless stations in the world. The station will com- 
premises were treated thoroughly with barium carbonate, prise twelve 400ft. steel towers capable of handling two 


Wrr# the re-opening of Parliament, questions as to the . ~ - . 
and since then no further interruption of communications | hundred words a minute. At the request of the Polish 


future of British railways are being asked. Answering 


one such on the 17th ultimo, Mr. Arthur Neal said that no | ha8 been reported. Government it has been arranged that the Corporation 
doubt various localities—the question referred to Notting- ConsTRUCTION is to be started April Ist on a 125,000,000- | shall operate the station for a term of years. 
ham— may entertain some anxiety as to the effect on their | kilowatt steam-electric plant 112 miles from Melbourne, Answering Sir F. Hall, in Parliament recently, Sir P 


districts of the grouping proposals. The Minister of | Australia. The work is to be carried out by the Victoria | Lloyd-Graeme, Parliamentary Secretary to the Board of 
Transport, he added, hopes, in the discussions which will | Electricity Commission, which proposes to develop ex- Trade, stated that the number of cycles other than motor 
arise on the Bill to be introduced, to be able to show that | tensive coal deposits at the plant site, use the coal for cycles imported into this country from Germany for the 
the fears are not well founded. generating electrical energy, and transmit the power | year 1920 was 1627, and’ the value £7081. Sir F. Hall 
electrically to Melbourne and other industrial centres. | asked if it was not a fact that, under the present rate 
There will be 1800 miles of high-tension transmission | of exchange, these bicycles were imported at about a 
|line and three terminal sub-stations. The line voltage quarter of the price for which they could be manufactured 
will be 132,000. in this country. Sir P. Lloyd-Graeme said he was not 
sure it was correct to say that the cost was as little as u 
quarter the cost of manufacture in this country, but the 
cost was considerably less than the cost of manufacture 


Ar the fourth annual general meeting of the London 

Safety First’ Council on the 23nd ultimo, over which 
the Duke of York presided, ninety drivers of street vehicles 
were introduced to reeeive awards under the Freedom 
from Accident competition. Mr. J. P. Thomas men- As a result of the reduction in the supply of coal to all 
tioned that some of these men had records of up to twelve | industries in Germany, there has been, according to the 
years’ driving without an accident. Ten of the ninety | Bulletin of the Federation of British Industries, a con- | ‘ ; 
were from the Midland Railway and thirty-five from the | siderable increase in the demand for electric power, In| ™m this country. 
London General Omnibus Company. order to cope satisfactorily with this demand, the erection Tur Empire Motor Fuels Committee of the Imperial 
of very large power stations on the coalfields themselves | yotor Transport Council, which was formed last year, 
is becoming necessary. At Dortmund the various big recently issued a record of the work accomplished. The 
electricity works of Western Germany have formed a Committee, the report states, had, in the first instance, 
committee to draw up a plan for the construction of @ | devoted its attention mainly to the use of aleohol for powe: 


Ar the recent annual meeting of the Metropolitan 
District Railway Company the chairman referred to the 
Bill passed last Session for an increase in fares and the 
abolition of workmen's tickets, and said that the company 


had the honour of sharing with its associates in being single giant power station. purposes. A Denaturation Sub-committee has been ap 
first definitely te establish the necessity for the charges A NEW instrument called a “ microscale” is said to | pointed, and is considering the examining of existing 


for service rendered by a public company or undertaking | have been perfected by M. Hans Petersson, of Gothenburg denaturants, and seeing how far they conform to existing 
being sufficient to support the capital employed. The | University, and Dr. Stroemberg, of Stockholm University. conditions. Endeavours are also being made to find new 
District Company had agreed to withdraw from the | It is claimed that the instrument will render it possible | denaturants. A large number of substances has alread) 
control of the Government, and enjoyed the distinetion | to register weights so small as three-millionths of a milli- | been investigated. The Committee is appointing overseas 
of being the first railway company to be restored to a gram, and that it will thus be of great importance to | Commussioners to collect information as to the possib'e 
self-supporting basis after the war. establishments concerned with chemical or physical | production of power alcohol within the empire 

Own the 23rd ultimo, a member asked the Minister of research, in cases where extraordinary precision is THE congestion of passenger traffic in Paris at bus) 
Transport whether he would consider the advisability of | Tequired. 1t is announced that one of these new instru- | hours of the day continues to increase. Trams, omnibuses 
issuing from his department to the railway companies an | ments has already been ordered by the electrical laboratory | and the underground railways are crowded to an extent 
order requesting them to observe the utmost possible | of Oxford University. which is often dangerous, and the pavements of the 
uniformity in the composition of their passenger trains, TrovusL_e with chimney draught, states a writer in | Grand Boulevards are at busy hours a black stream of 
so as to reduce the danger of telescoping in train collisions, | the Electrical Review, is sometimes experienced in hilly | people. A p has now been put forward to remedy 
to the lowest possible degree. Mr. Neal replied that the | districts when the surrounding hills are in close proximity | this state of irs. M. Emile Desvaux has sugyested 
liability to telescoping in collisions between passenger | to the chimney. The difficulty is frequently in the nature | to the Municipal Council—and his suggestion has been 
trains had frequently been considered im the past and will of a down draught, and would appear to be brought | agreed to—that the possibilities of estanlishing an under 
be further considered when the report on the recent | about through the wind blowing downwards from the | ground moving pavement should be discussed. Th 
regrettable aceident on the Cambrian Railway has been | hills and descending the chimney shaft. Strangely enough, | pavement, it is proposed, would follow the line of the 
received. Till then he could not say whether any action | the trouble may only occur when the wind is blown Grand Boulevards, which are not served by an under- 
can usefully be taken. | in a certain direction. There is a belief that when the wind | ground railway ; the public would be admitted in the sam 
is a northerly one the trouble is far less liable to occur | way a8 to a railway, by means of tickets, 
than when it is in any other direc.ion, bat why this 


Own the 28th ult, the Minister of Transport was asked 
a question as to the Abermule accident. Sir Eric Geddes . For some little time past the Automobile Association 
replied that owing to the fact that some important | Should be 80 is not easy to explain. | has been engaged in installing along the main roads of 
witnesses were still in the hospital, the chief inspecting | Acocorpinc to Die Kalte Industrie, considerable success | the country seatry boxes in which are fitted telephones 
officer had been unable to complete his inquiries. The | has attended the use of liquid air for coal-blasting | for the use of its members. There are now in existence 
railway company had, however, assured him that all | purposes at the Kladno coal mines of the Buschtehrader | fifty such sentry boxes, and during the past eighteen 
precautionary measures were being taken to guard against ilway. It was introduced in 1916, and until the com- | months members of the Assocviation have been provided 
® recurrence of such an accident, and both the company | pany had its own air-liquefying apparatus the air was | with special keys which enable them to open the boxes 
and the inspecting officer think that there is no ground ied by the Eager Maschinenfabrik in double-walled | and use the telephones at night time, after the Association’ s 
for such apprehensions as those referred to in the question. of 6 gals. capacity, delivered to the mines by | road patrol in charge has gone off duty. To enable the 
This particular case was unique in respect of failure to express trains, Where it was, according to requirements, | boxes to be more easily found after dark, the Association 
give proper effect to the regulations on the part of so | filled into smaller vessels of 1 gal. capacity, in which it | has been experimenting with various systems of illumina 
many railwaymen that the recurrence of similar con- | was conveyed to the working faces. The cartridges were | tion. The first box to be illuminated is that situated on 
ditions was regarded as practically im ible. The four | made of linen cloth bottles filled with naphthalin soot of | the Epsom road, near Ashtead, and it is proposed to 
men whose carelessness was responsible for the accident | 12in. and 6in. long and 1}in. diameter, preliminarily cooled | illuminate others of the boxes in a similar manner. 
had been dismissed. in a little liquid air, and then soaked for five minutes, 


- A KEEN controversy is taking place in Sydney, N.S.W., 

AccorvinG to the Board of Trade returns, the exports One of the most interesting developments in recent | as to whether a new turbo-alternator, which is required 
of railway material for the month of January were of the years has been the increasing use of electricity in a|in connection with an extension of the city’s electricity 
following value, the corresponding figures for 1920 and | modern gasworks. It formed the subject of a recent | service, should be manufactured locally or imported from 
1919 being added in brackets, of which those for 1920 are paper before the Institution of Electrical Engineers. | the United States. There are those who are strenuousl, 
given first :—Locomotives, £547,428 (£326,147, £48,601) ; | Originally applied mainly in connection with automatic advancing the claims of the Government dockyard at 
rails, £454,887 (£106,953, £52,906); carriages, £106,443 | stoking machinery, coal conveyors, &c., electric motors | Cockatoo Island, and the Lord Mayor and other officials 
(£156,372, £13,268) ; wagons, £494,270 (£540,267, £34,167); | have been extended to pumps, washers and other | recently made an inspection of the dockyard works to 
tires and axles, £156,615 (£122,333, £69,569) ; wheels and appliances, and it is stated that there is one gas company | ascertain at first hand their capacity. The visit showed 
axles, £249,114 (£167,447, £22,210); chairs and metal | which uses in its works as much as a million units per | that the Cockatoo works could manufacture the boilers 
sleepers, £202,903 (£15,944, £5513); miscellaneous per- | year, generated on the premises. One interesting special | and the turbine, and that they might possibly be able 
manent way, £225,647 (£185,702, £51,899); total per- | instance of electricity proving of service to gasworks | to make the greater part of the generator. The boilers 
manent way, £1,378,393 (£600,930, £115,394). The | is to be found in a new electrical device for measuring | made at the yard for H.M.A.S. Brisbane and other warships 
weight of rails exported was 17,953 tons (6707 tons, 2858 | the flow of gas, which seems likely to enable the gas | are said to be of similar type to those required by the City 
tons). During January, 1921, the value of the locomotives | engineer to obtain detailed records of output on exactly | Council. The turbines made and installed in the ships 
shipped to India was £382,377, of the rails to India | similar lines to those obtained in an electrical supply | were also of much the same type as that which the Council 


£258,701, and of the rails to the Argentine £68,528. station | requires. Meanwhile the contract is in abeyance. 
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Military and Civil Aeronautics. 


THE closing down of the last of the British conti- 
nental air services on the first day of this month is 
regarded in many quarters as marking the height of 
the crisis towards which British aviation and the 
aeronautical industry have been steadily progressing 
since the end of hostilities. The position on the face 
of itis quite simple. The French Government is now 
subsidising civil aviation on a most liberal scale. 
Subject to the fulfilment of certain conditions, it has 
arranged to pay a subsidy to civil aviation companies 
at the rate of 8f. per kilometre flown in the case of 
single-engined machines and 12f. per kilometre in the 
case of twin-engined machines. In addition, it is 
prepared to subscribe one-half of the sum expended 
by the companies on the construction of new machines. 
On the other hand, the British Government, under its 
recently announced policy of subsidisation, is pre- 
pared to grant only 25 per cent. of the total gross 
revenue earned by the earriage of passengers and 
goods, and has restricted the total amount so to be 
disbursed in the current year to £60,000. Until 
recently the single-journey fare between Paris and 
London was ten guineas. With the French Govern- 
ment subsidies in force the French companies will be 
able and will be required to reduce the fare to £5. 
Faced with this “ cut” the Handley Page Transport 
Company felt itself unable to compete for the traffic, 
and on the first of this month suspended its cross- 
Channel services. We have every sympathy with the 
British companies that have been forced out of the 
running by the action of the French Government or 
the insufficient action of our own. They have made, 
we know, every effort to establish a commercial 
service, and after many months of experimental work 
at little or no profit they have been defeated by 
purely artificial set of conditions. Nevertheless, since 
Government subsidies are involved in the matter, we 
are bound to look at it primarily from the national 
point of view, and so far as the nation is concerned 
the interest resides almost wholly—at least for the 
present—in the bearing which the rise or decay of 
civil aviation will have on our standing in the region 
of military aeronautics. 

The general tendency at present undoubtedly is to as- 
sume, without discussion, that actual or potential mili- 
tary strength intheairdemands theexistenceof astrong 
civilian service. We submit that this interdependence 
of the two branches of aeronautics is by no means 
obvious ; it certainly merits close investigation at the 
present moment and should not be taken as axiomatic. 





world which is likely to be of interest to engineers. 









seem to rest their case on the analogy of the Navy and 
the mercantile marine. An equally powerful argument 
leading to an opposite conclusion might be drawn from 
another nautical analogy, namely, that of the sub- 
marine, which as a military weapon exists and has 
been developed from the very earliest stages without 
a civilian counterpart and with small prospects of 
there ever being one. Ignoring this counter-argu- 
ment and examining the interdependence between the 
Navy and the mercantile marine, it is to be noted that 
the invocation of this analogy is really a faulty move 
on the part of those who would have civil aviation 
encouraged by the nation for the sake of the alleged 
gain to military aeronautics. Generally speaking, the 
yards and plant suitable for the building of war 
vessels are unsuited to the building of merchant 
ships and vice versa. Tilustrations of this fact are to 
be found in the difficulty experienced in adopting the 
Royal Dockyards for the construction and even the 
repair of mercantile vessels and in the relatively small 
amount of truly naval work done during the war 
outside the vards and works of the firms that special 


ised warship construction before the war. Then 
again, the war vessel and the merehant ship are 
mutually inconvertible at all stages of their careers 


from the laying of the keels onwards. A few attempts 
have been made to adopt war vessels for merchant 
service, but the degree of success achieved has not 
been encouraging. The reverse process is still less 
practicable, for the armed mercantile cruiser is in no 
sense a substitute for a warship and could not exist 
without the protection of the Fleet. Applying these 
considerations to aeronautics, it may be granted that 
for the time being our aircraft works are all as capable 
of building military machines as civilian, and that, 
also for the time being, civilian machines are, generally 
speaking, merely military machines modified in certain 
non-aerodynamical directions. But can it be disputed 
that as time goes on and as civil aviation, if it survives 
at all, develops, civil and military machines will show 
an ever-widening degree of divergence in essential 
aerodynamic respects as well as in mere fitments ¢ 
Sir Frederick Sykes himself has stated that “‘ there 
must always be a division between civil and service 
aviation, and that the more useful aircraft become for 
commerce, the greater will be the tendency for civil 
and service types of machines to diverge.” And if the 
machines come to show a wide degree of divergence, 
experience teaches us to expect that some builders will 
specialise in one type and some in the other. It follows, 
therefore, that the development of civil aviation would 
not necessarily guarantee either the existence of a 
large number of machines convertible for military 
purposes in an emergency or the existence of well 
organised factories ready ai a moment's notice to start 
building military machines. The length of time 
required during the war to get a new design of machine 
into the production stage—anything from six to ten 
months—could hardly be excelled by a civil aeroplane 
factory when called upon to undertake the production 
of military machines. The adaptation of existing civil 
machines for military purposes would entail at least 
the fitting of new wings and new engines—to say 
nothing of removing the passenger equipment and 
its replacement by machine guns, bombing gear, and 
cameras—and even when the adaptation was com 
pleted the machines would prove, perchance, more of 
a hindrance than a help to the established Air Force. 
If military strength in the air really does demand 
the existence of a strong civilian service and industry, 
the precise reasons for the interdependence have yet 
to be stated with exactitude and fulness. We 
suggest that those interested in the development of 
civil aviation would, at the present moment, be better 
employed in making out a case in this direction than in 
criticising the Government’s parsimony in the matter 
of subsidies. The satisfaction of our military needs 
demands the continued existence of a healthy aero- 
nautical industry capable of supplying military 
machines, but it has not yet been shown that such a 
condition is completely incompatible with a total 
cessation of civilian machine building. Is it on the 
score of economy that civil aviation bases its claim 
to retention ? Jt has been argued that our peace- 
time requirements for military machines would be 
totally insufficient to pay the expense of keeping 
together and in practice the expert designers, 
managers, and workers who built up the industry to 
its war-time level. So far as the managers and 
workers are concerned, we need have little anxiety 
as to the supply not being forthcoming when required 
for the industry, as the experience of the war taught 
us is readily capable of being rapidly enlarged. As 
regards the expert designers, we have Air Marshal 
Sir Hugh Trenchard’s own words to the effect that the 
real designers as distinguished from the draughtsmen 
were, during the war, extraordinarily few in number. 
They could, in fact, a}l be absorbed without extrava- 
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the Imperial College or other Government Depart- 
ment, or for that matter profitably retained as con- 
sultants to the Air Ministry. One other argument 
favoured by the advocates of civil aviation vis-a-vis 
military aeronauties is that, lacking an established 
peace-time industry, we shall never again be allowed 
the necessary interval in war time to build up an 
organisation for the production of military machines. 
Even though we may agree with this contention, we 
have yet to be convinced that as a preparation for the 
production of military machines in war time, the 
production of civil machines in peace time can 
approach in importance continuous scientific research 
study, and education directed exclusively to military 
ends, combined with a small annual programme 
for exclusively military machines of the most modern 
design. In other words, just as the principal elements 
in the development of warship design have followed 
upon the building of warships, so we may with justice 
anticipate that the best means to ensure military 
superiority in the air is to build aircraft solely designed 
for military purposes. 


The Ministry of Transport. 


On Friday last, Mr. Bonar Law announced, in the 
House of Commons, that the resignation of Sir Eric 
Geddes had been accepted by the Cabinet. He told 
the House that Sir Eric had retained the position of 
Minister of Transport against his own wishes and 
only because he was pressed to do so by the Prime 
Minister, who felt the need of his help during the 
period in which the railways remained under Govern- 
ment control. It is only fair to Sir Eric Geddes, who 
has suffered much critici§m, that this statement 
should be widely circulated. The control of the 
railways is timed to come to an end on August 15th, 
and a few weeks later Sir Eric will surrender the 
position of Minister of Transport. With his departure 
it seems likely that a vast and costly experiment will 
come to an end. Practically all that the Ministry has 
concerned itself with for some time is the railways— 
the Development Department and the Area Transport 
Commissioners are gone, whilst docks, harbours, 
roads and canals are, if not minor matters, at least 
matters in the handling of which the work of the 
Committee has but in few cases had a practioal 
issue. That with Sir Eric’s departure the Ministry 
will go also is practically certain. It can scarcely be 
denied that the establishment of the Ministry was a 
political move. A railway policy certainly was 
necessary as a sequel to the control of the railways, 
in order that they might be made paying propositions 
and that profit might be made from the experience 
gained by co-ordination and co-operation. The 
clearing up of the financial question was also a big 
undertaking that had to be faced. But neither of 
these tasks necessitated the establishment of such a 
concern as the Ministry developed into. That there 
should be a closer relation between the railways and 
the State is generally acknowledged, and Mr. Bonar 
Law spoke truly when he said on Friday last that the 
railway conditions in this country were vital to the 
prosperity of trade and industry, Whilst it must be 
conceded that railway charges are only an item in the 
many incidental expenses of business concerns, 
railways enjoy a certain monopoly, and nearly 
approach the standing of public institutions. Their 
capital expenditure, reserves, charges, facilities for 
traffic, public services, &c., may reasonably, there- 
fore, be subject to some greater control by the State 
than was exercised before the war. On the other 
hand, there are directions in which the relations of 
the State might be modified in favour of the railways. 
Mr. Bonar Law justly said, “In the old days, 
whatever Government was in power there 
was an inclination to treat railways not quite fairly 
in connection with private Bills.” Whilst, then, we 
admit there must be changes on all sides—the State, 
the railways, and the public—we are confident they 
can quite efficiently be effected through the revival, 
with increased powers, of the Railway Department of 
the Board of Trade. 

If we are right in our assumption, in a few months 
time Sir Eric Geddes will have left the Ministry of 
Transport and the Ministry will be diminished in 
power and importance. Is the railway question to be 
settled before those changes or to be left an unen- 
viable heirloom to the Board of Trade? As matters 
stand to-day, the companies are guaranteed, up to 
August 15th next, the same net receipts as those of 
1913, and so, were no further legislation passed, they 
would, after that date, get no help from the State 
to make up any deficiency in their income should the 
expenditure exceed the receipts. What that would 
mean to the companies can be judged from the fact 
that the expenditure in January was £300,000 above 
the receipts, and that, therefore, the State has to 


to the 1913 level. The only benefit remaining 
to the companies, in the event_of no further legisla- 
tion, is that the charging powers in force at the end of 
control will remain unaltered for a further eighteen 
months. That is not wholly to the good of the com- 
panies, inasmuch as whilst the rates cannot be lowered 
they cannot be raised. It may be objected that legis- 
lation is intended ; that a Bill has been promised and 
will certainly be introduced. But is it equally certain 
that it will be passed? Such a contingency as its 
failure to be carried must be considered. If the pro- 
posals are as outlined in the Ministry’s White Paper 
Cmd. 787, issued on June 29th last, we know they will 
be strongly opposed by the railways, as the latter 
disagree with practically every suggestion except 
that of grouping, and even on that they—particularly 
the Scottish companies—differ as to detail. What 
mukes the situation more critical for the Government 
is that the traders are wholly with the railways and 
against the Ministry. Lebour, on the other hand, is 
for the Government, but not so whole-heartedly 
as two years ago, when the Transport Bill was under 
consideration. 

It becomes, then, a question whether the better 
plan will not be to let the control expire automatically 
on August 15th next; continue the existing charges 
until February 15th, 1923; let the companies them- 
selves work out a scheme for grouping, to be intro- 
duced in the session of 1923 when the Government 
could add its proposals as to control of finance, the 
regulation of rates and charges, &c.; agree without 
without recourse to law on the railway agreements ; 
and allow the guarantee of the 1913 net receipts to 
remain in force until the end of 1923. This plan would 
cause the least economic disturbance and would permit 
of the presentation of an agreed policy, whilst 
a certain amount of control by the State would be 
retained. The present difficulties of the railways 
mainly arise from the wages and terms of ser- 
vice of the men. These arrangements were con- 
ceded by the Government during the period of con- 
trol, and, just as we call on the present Government 
to respect the agreements made with the railways by 
its predecessors, so would we have it keep faith with 
the men as to their wages. There are, however, many 
absurd anomalies arising out of the standardisation 
of wages, the guaranteed week, and, in particular, 
the obligation that each turn of duty shall be con- 
tinuous, i.¢., a man on a line of little traffic may not 
go on duty in the morning to work an up and a down 
train, be off duty during the day, and go on again in 
the evening to work another pair of trains. The 
Labour leaders recognise that the prosperity of the 
railways is necessary to the welfare of the country— 
Mr. Thomas said so in the House of Commons on the 
28th ultimo—and they will have sense enough to 
recognise that a continuance of the present terms is 
a way to kill the goose that lays the golden eggs. 


London Electricity. 


THE report which has just been issued by the Engi- 
neering Committee appointed to investigate the 
technical details of the London and Home Counties 
Electricity District shows pretty clearly that the 
problem of dealing with the area involved is not 
altogether an easy one, and that it will probably be 
a very long time before the seventy-seven power 
stations, exclusive of those supplying current to 
tramways and railways, are abolished. One of the 
most noteworthy points brought to light in the report 
is that, whereas it was originally supposed that the 
practice of scrapping old plant and erecting modern 
waterside stations could not fail to result in economy 
the increased cost of mains and generating equipment 
has somewhat altered the situation. Investigation 
has shown that under existing conditions certain non- 
riverside stations will have to remain in operation 
until the time arrives when it may be found advisable 
to demolish them. Instead, therefore, of shutting 
down all existing local plants and taking the supply 
from new capital stations, as originally suggested, it 
is proposed to retain and develop certain stations 
already built, gradually to shut down the remainder 
and establish new stations as required. 

This policy, it is considered, will enable the desired 
results to be obtained without unduly disturbing the 
existing arrangements, and with the greatest economy 
possible consistent with the utilisation of the best 
existing sources of supply as well as sources of fuel, 
including possibly Kent coal, and with the reduction 
of the capital expenditure to the lowest possible figure. 
The exact procedure advocated is set forth in the 
abstract of the report published on another page, 
where it will be seen that, apart altogether from the 
fact that the wholesale serapping of all existing plant 
is at present out of the question, the establishment of 
capital stations in this particular area will not make 


even if it were possible to supply all the current from 
a single source. The sum of the maximum demand. 
upon the various individual stations is shown to be 
only 7 per cent. greater than a combined maximum 
demand on an imaginary single station, and under 
actual conditions with several capital stations at work 
this difference would not be large enough to make any 
appreciable difference in the cost of the plant. Ii 

however, the stations dealt with tramway and railway 
loads, in addition to other loads, the conditions would 

of course, be very different. The high load factor of 
traction systems can scarcely fail to reduce the capital 
charges per unit generated ; but in view of the fact 
that most of the tramway and railway generatiny 
stations are already working with a good load facto: 
and are equipped with fairly efficient plant, there \- 
no reason why they should be interfered with. Th 

L.C.C.’s tramway station at Greenwich and those o/ 
the London Underground, Metropolitan, Sout), 

Western, Great Western, and London and Nort), 

Western Railways are all to remain untouched and 
are to continue to supply current to their respectiv: 
systems. In the case of the Lots-road and Neasden 
stations belonging to the London Underground and 
Metropolitan Railways respectively the working 
frequency does not correspond with that to be adopted 
in any of the capital stations. On the north side of 
the Thames the standard frequency of the new stations 
is to be 50 cycles per second, whilst on the south sic: 

either 50-cycle or 25-cycle current will be availab!. 

From the point of view of future railway electrifica 

tion work, therefore, the stations on the south sid: 

of the river will be preferred, if the traction supplies 
are to be drawn from the common distribution system 

Fifty-cyele current can certainly be used for working 
rotary converters, but the lower frequeney current 
is, on the whole, better. Years ago 50-cycle current 
rotary converters were very far from satisfactory 

No electrical engineer would in the past have dreamt 
of using them for heavy traction work, and although it 
is claimed that all their old troubles have been elimin 

ated, the disinclination to use them has not com 

pletely disappeared, and it remains to be seen wheth«' 
the railway companies that propose to electrify linc- 
on the north side of the Thames will care to tak: 

50-cycle current, especially if the lines are to be worke«| 
at a higher pressure than that now commonly adopte: 

Fifty-cycle high-voltage rotary converters have not 

we believe, been built for such large outputs as 25-cvel: 
machines. For single-phase railways 50-cycle current 
is, of course, out of the question. 

A standard frequency of 50 cycles per second 01 
the north side of the Thames and frequencies of 50 and 
25 cycles on the south side will be apt, we think, to 
give the stations on the latter side a better chance of 
securing a good traction load, assuming that all th: 
railway companies are to have the option of generatiny 
their own current if they so desire. Of course, in 
arriving at the conclusions set forth in the report and 
in making the recommendations, the Committee has 
taken the present position of the electricity suppl) 
in the area and a reasonable forecast of the immediat: 
future as a basis, and it is quite possible that by the 
time a Joint Electricity Authority has been formed 
and has got to work the scheme may have to be con 
siderably modified. 





The Newcomen Society. 


TREVITHICK’S LONDON LOCOMOTIVES 


THE members of the Newcomen Society met, on 
March 2nd, in the lecture theatre at Marconi 
House, Strand, to hear a lecture on ‘‘ The Mystery 
ot Trevithick’s London Locomotives,’ by Mr. Lough 
nan Pendred. Mr. Arthur Titley took the chair. 
After the minutes of the proceedings at the last 
meeting had been read, and the names of the new 
members had been announced by Mr. Dickinson, the 
Secretary, Mr. Pendred gave the audience an outline 
of his lecture, of which proofs were distributed among 
those present, and which we reprinted in our issue of 
March 4th. 

On the table there were two of Trevithick’s early 
models, one lent by the South Kensington Museum 
and the other by Mr. E. Lowy, while several prints 
were exhibited, including the original Rowlandson 
water-colour of the Euston Square Railway, which 
was referred to in the lecture. Mr. Pendred explained 
how difficult it was to get contemporary evidence 
of the earliest locomotives to run in London, and 
pointed out the discrepancies between the various 
accounts which were published fitty years or sixty 
years after the events they were supposed to describe. 
It was remarkable that an event ot such far-reaching 
importance as the first appearance of a locomotive 
in the Metropolis should not have been chronicled 
at the time, and the lecturer urged the members of 
the Society to explore any old documents to which 
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Trevithick was one of our greatest engineers, quite 
comparable with Watt, and it was satisfactory to 
know that a statue of him was to be erected at the 
foot of Beacon Hill to commemorate the first journey 
of a steam road locomotive in England. A photo- 
graph of the monument by Mr. Leonard Merrifield, 
which shows Trevithick holding a model of his first 
locomotive, was exhibited on the table. 

Mr. Rhys Jenkins opened the discussion, thanking 
the author for his contribution, and remarking that 
the lecture provided ample material for thought. 
He also suggested thai if the members of the Society 
kept the subject in mind they would possibly 
ultimately find some documentary evidence relating 
to these early locomotives. 

Mr. D. Marshall expressed belief in the authenticity 
of the Rowlandson water-colour, which was, of course, 
one of the important pieces of evidence brought 
forward in the lecture, explaining how the style of 
the detail was quite typical of that artist, and how 
the costumes shown agreed with those of the period. 

Dr. Philip Norman, Secretary of the Burlington 
Fine Arts Club, mentioned that the Rowlandson 
drawing was shown at an exhibition of that club 
about two years ago. Experts who examined it 
believed it to be genuine. With regard to the fact 
that the date given was 1809, instead of 1808, and 
that the words under the drawing mentioned Euston- 
square, which was not built till 1826, he thought they 
were added later, and he was not sure that the writing 
was Rowlandson’s. He made some remarks on the 
usual fate of inventors, in common with Trevithick, 
of seldom reaping any benefit from their genius, 
which was exploited by commercial men, and, at 
the invitation of Mr. Pendred, studied the water- 
colour to confirm his opinion as to its genuineness. 
\ttee a careful serutiny, Dr. Norman said that he 
ulhered to his statements that the drawing was by 
Rowlandson, and pointed out that the figures in the 
picture were in agreement with Rowlandson’s 
reputation as a portrayer of fashion. 

Major Hurlston Hardy also agreed that the char- 
acter of the costumes indicated that the picture 
was painted by Rowlandson. He remarked that 
Bennet Woodcroft, in association with his father, 
had made a great collection ot prints and documents 
relating to such subjects as those under discussion, 
but, unfortunately, it had now all been dissipated. 
The speaker had made a diligent search, and had 
communicated with everyone he could think of, but 
had failed to trace any part of the collection.* 
A vigorous search was also made in the “ ’sixties ” 
ior relics of Trevithick’s early locomotives, and 
in view of the fact that very little was then found, 
he doubted if any further evidence was likely to 
come to light. He had hoped that Frederick Tre- 
vithieck, a member of the old family, would have 
heen present at the meeting, but, unfortunately, 
he had been unable to attend. 

Mr. Harvey Trevithick, of Crewe, was, however, 
present, and described how he had tried to collect 
material relating to his great-grandiather, but had not 
met with any greater success than other investigators. 
He believed that either Mr. Frederick Trevithick, 
or one of his uncles at Hale, had some of Richard's 
letters, and promised to try and borrow them so that 
they might be seen by the members of the Society. 
He had, however, found a relic of his ancestor in 
the shape of a cold-blast cast-iron rail with “ blobs ” 
o the ends, which were evidently intended for 
attachment to granite blocks. The rail is now in 
the South Kensington Museum. He did not know 
previously that two model locomotives were made 
by his great-grandfather, and asked where he could 
obtain a copy of Hyde Clarke's biographical sketch, 
to which Mr. Pendred replied that the only copy 
he knew of was in the Guildhall Library. Mr. Trevi- 
thick also mentioned that he had already written 
a paper on Richard Trevithick’s work, and offered 
it for inclusion in the Society's records. 

Mr. E. Lowy said that he thought his model, 
exhibited on the lecture table, was of a iater date than 
the South Kensington model. The latter was 
probably made in 1802, while his, he thought, was 
made in 1804. He believed yet another was made 
by Trevithick in 1808, but he had not been able to 
find any trace of it. One reason why he thought 
the South Kensington model was the first of the two 
was the use of a lump of hot iron, in place of a fire, 
to heat the boiler—the arrangement was the same 
as that used in old-fashioned coffee urns—while his 
model was heated by the more modern spirit lamp. 
Other evidence in the same direction was the absence 
of cog-wheels and the use ot spikes on the treads 
of the road-wheels to increase their grip, as mentioned 
in Colburn’s book. There was some controversy as 
to which end of his engines Trevithick put the 
chimney ; some drawings showed it at the same end 
as the cylinder, while others showed it at the opposite 
end. Mr. Lowy thought the chimney was at the oppo- 
siteend. His model, he suggested, was probably the 
prototype of the “* Catch-me-who-can.” The model, he 
said, was bought in Lincoln some twenty-five years 
ago, but, unfortunately, he had not been able to trace 
its history further back than to the father of its then 
owner, and even his name he could not recollect. 

Mr. E. Forward, South Kensington Science Museum, 

* Many of Bennett Woodcroft’s papers are preserved at the 
Patent Office Museum.— Ep. Tue FE. 
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said that he had investigated the subject ot the early 
Trevithick engines at some length, and had come to 
the same conclusion as the lecturer as to the scarcity 
of evidence. Commenting on the drawings, he said 
that that ot the Pen-y-Darren engine was obviously 
wrong, as with the guide-rods arranged as shown, 
over the fire-box door, it would be necessary for the 
stoker to lie down on his stomach to get at the fire 
He doubted if any engines had ever been made to 
the design known as the Newcastle engine, of which 
several particulars had been given, and seemed 
rather surprised that the lecturer should have cast 
doubts on the published dimensions of the 1803 
locomotive, which Mr. Forward seemed to think 
quite reasonable. Such an engine had me a 
standard product at Hazeldine’s works by 1808, 
and it was probable that the 1803 locomotive wes 
really one of these engines fixed on wheels.” Tre- 
vithick made engines of 3, 4, 5, 6 and 8 horse-power, 
and the 6 horse-power size had a cylinder 9in. in 
diameter by 3ft. stroke. An_engine of this. type, 
dated 1843, but probably cast from old patterns, 
was illustrated by a ph shown by the speaker. 
There was little doubt that the South i 
model was made by Trevithick, as it had been ob- 
tained from Manchester. by Bennet Woodcroft, 
who had it from David Whitehead, who was one of 
the largest makers of Trevithick engines, and would 
thus probably be provided with a model by the 
inventor. It was noteworthy, said Mr. Forward, 
that although 1802 was accepted as the 
date of the first model locomotive, Mrs. Trevithick 
mentions a model as having run round the dining- 
room table in 1796. He thought that Mr. Lowy’s 
model might possibly be that of Partington. 
Legros made 





Mr. L. A. some remarks on the 
peculiarities of artista in explanation ot the date 
ascribed to the Rowlandson picture. He exemplified 
his remarks by taking the instance of his own father, 
who, although he was celebrated as am artist, was 
quite unreliable as regards the particulars of the 
things he drew. Mr. Legros found, in fact, that 
he could learn more about the subjects of his draw- 
ings in the British Museum than he could from his 
father. Artists might be quite accurate in delinea- 
tion, but‘as a whole they were not. very capable in 
keeping records, and it was very probable that 
Rowlandson had made a mistake in dating his picture 
of the Euston Square Railway. 

In replying to the discussion, Mr. Pendred said 
how glad he was that Mr. Harvey Trevithick had 
been present, and hoped that he would be able to 
get the letters which he had mentioned, as they 
might settle the question of the weight of the 1808 


engine. He did not think that the employment of a 
spirit lamp stamped Mr. Lowy’s as being the 


second of the two models, as Murdock had used a 
spirit lamp as far back as 1784. The absence of gear- 
ing was, however, more indicative. Trevithick 
conceived the idea of the locomotive almost eccident- 
ally through carting his portable engines about in 
a lorry, which led to the suggestion of making the 
engine provide its own propulsion. The fly-wheel, un- 
necessary in locomotive, was needed for the 
stationary work. It was not until the engine was 
used purely for locomotive purposes that the gearing 
and fiy-wheel disappeared. Mr. Forward’s suggestion 
that the apparent difficulty of firing indicated the 
drawing to be wrong did not necessarily hold good. 
In Trevithick’s engines it was necessary to stop 
and get down to stoke the fire. Finally, as an 
explanation of the mystery, Mr. Pendred suggested 
that in reality what appear to have been three 
distinct engines were one engine adapted, as occasion 
arose, to the several requirements. 

A vote of thanks to Captain Riall Sankey and the 
Marconi Company for the use of the hall in which the 
lecture was given, and to the Director of the Science 
Museum for the loan of the Trevithick model and 
drawings, was moved by Mr. J. W. Hall and seconded 
by Mr. Rhys Jenkins, and the meeting terminated. 


a 


The model exhibited by Mr. Lowy was somewhat 
similar to that shown in Alexander Gordon’s 
‘Elemental Locomotion” and reproduced in Mr. 
Pendred’s paper, but the four wheels are not all 
the same size; the axle of the smaller pair is hinged 
under the boiler to permit of steering. The boiler 
is provided with a complete longitudinal diaphragm 
at the centre line. Above this diaphragm is the steam 
and water space, and below it the fire-box. The 
model has no funnel, but a row of holes cut in the 
side of the fire-box just below the diaphragm to let 
the hot air escape. The boiler is some 4}in, to 5in. 
in diameter. 
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Handbook of Metallurgy. By Dr. CarRL ScHNABEL. 
Translated by Henry Lovis. Vol. I., Copper, 
Lead, Silver, Gold. Third Edition, revised by the 
Translator. Qin. by 6jin. Pp. xxi + 1171. 
London: Macmillan and Co. Price 40s. net. 


Dr. Schnabel has died, and the translator determined 
not to await the third German edition prepared by 
other hands, but to revise the work independently, 
because all the important improvements in metal. 
lurgical process are to be found in English-speaking 
countries. Much of this work was completed, and 
@ good deal was in type, before the war, so that 
very little of the results of the last six years are in- 
cluded in the present volume. One of the leading 
advances in the earlier years was the pot-blast 
system of roasting lead and copper ores, followed 

the further i t of continuous roasting 
A sintering of lows ores on endless belts, which 
enables the sulphur to be reduced to very low limits 
with the minimum of labour. Many references, more 
— for copper, ate also given to recent de- 
velopments up to 1912, or even later, but Professor 
Louis has shrunk from tackling the vast subject of 
cyanide processes for and only gives a sketchy 
outline, contenting with references to special 
works by other hands. Electric processes for the 
precipitation of dust and fumes, which have proved 
to be practical in recent years, find no place beyond 
@ brief mention of their possibility. They may, 
however, find a place in the second volume dealing 
with the other non-ferrous metals, which we hope 
will speedily be brought up to date, though we 
recognise that much labour will be involved in the 
production of that useful work. 





SHORT NOTICES. 


Governors and the Governing of Prime Movers. By W. 
Trinks. London: Constable and Co., Limited. Price 
22s. 6d.—Although the author of this book is professor of 
mechanical ing at the Carnegie Institute of Tech 
nology, Pittsburg, and therefore writes from the American 
ae int, his work should be of very great value to all 
British engineers interested in the design, manufaciure 
and running of governors. Professor Trinks remarks 
rightly, we think—that even yet governors and governing 
are not properly understood by many engineers. The 
book is not highly mathematical ; it is essentially prac 
tical, in spite of the fact that it covers many points that 
are not commonly included in existing discussions on 
governors and their action. One of the most useful 
chapters in the book is that devoted to a description of 
discarded types of speed governors and a discussion of 
why they were abandoned. Elsewhere in the book 
would-be governor inventors will, if they care—they 
probably won't—find guidance that should lead them to 
pause before they contribute to the revenue of the Patent 
Office. They may, in particular, be directed to the 
author's discussion of the exact conditions under which 
the shape of the weights in a centrifugal governor has any 
influence on its action. 





Heat Engines. By David Allan Low. London: Long. 
mans, Green and Co. Price 17s. 6d. net.—We have 
no hesitation in saying that this volume will be deemed 
in every way a fit companion to Professor Low's well. 
known and excellent treatises on machine drawing, prac- 
tical geometry and applied mechanics. It is distinguished 
by the same lucid treatment, the same comprehensiveness, 
the same excellence of the illustrations and general arrange- 
ment. The seope of the book is large. It covers the 
theory, construction and performance of steam boilers, 
reciprocating steam engines, steam turbines, and internal 
combustion engines. But by judicious arrangement and 
the exercise of restraint in the size of the 656 illustrations 
with which the text is elucidated the whole of ‘his field is 
satisfactorily covered in just under 600 pages. The book 
is a credit to all concerned with its production, and to the 
publishers we would especially offer our congratulations 
on the high quality of the paper and printing, and the 
lowness—for nowadays—of the price. By the publica 
tion of this book Professor Low has undoubtedly increased 
his already high reputation as an instructor of engineering 
students. 


Elliott A. Evans 


Lubricating and Allied Oils. By 
Price 9s. 6d. net. 


London : Chapman and Hall, Limited. 
—This volume, one of the late Mr. W. J. Lineham's 
“ Directly Useful Technical Series,”’ is described on the 
title page as a “handbook for chemists, engineers and 
students.” The author is chief chemist to C. C. Wake 
field and Co., Limited, and a “foreword "’ is contributed 
by Sir Charles Wakefield. The book may be useful to 
those desiring a short, simple treatise on the nature and 
examination of lubricating oils. It not, however, 
written in a style that commands great confidence, and, 
in places almost invites the suggestion that it is prejudiced. 
There is too much castor oil about it to please our taste. 
In such high esteem does the author hold this particular 
oil that he even suggests its use in the manutacture of 
margarine ! The book is in a large measure a compendium 
rather than an original work. Even the illustrations, in 
the majority of cases, are borrowed. The volume requires 
reading with considerable care, for the author's gram- 
maaieal style in places makes his meaning ambiguous 


is 


Detail Design of Marine Screw Propellers. By Douglas 
H. Jackson. London: Sir Isaac Pitman and Sons, 
Limited. Price 6s. net.—This little book should prove 
very useful to draughtsmen, students and others who 
have to consider not only the theoretical design of marine 
propellers, but also their practical production. It is not 
claimed for the book that it contains any new theory. It 
expounds, however, in a very clear manner the processes 
involved in the drawing-office, foundry and machine shop 
in the production of propellers to suit given conditions. 
The author is concerned with practical rules rather than 





THE first English edition of this book appeared in 
1898, and the second, of 1905, was a translation of | 





the second German edition, dated 1902. Since then 


| of propellers is included. 


theoretical formule, and therefore is much more ‘likely 
to appeal to the draughtsman than to the mathematical 
specialist. A very brief but useful chapter on the repair 
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High Speed Shears. 


[HE accompanying illustration represents of a 
series of high-speed power shearing machines which has 
recently been introduced by Regent Shears (1918), 
Limited, of Denby Dale-road, Wakefield. The machines 
of the series vary in capacity, the most powerful being 
able to take plates up to lin. in thickness. That illus- 
trated can deal with mild steel plates 4ft. wide and up to 
jin. thick. It is furnished with a special automatic 
holding-down device for retaining the plate rigidly in 
position during the cutting operation, which is actuated 
means of a cam fixed on the countershaft, and is 
adjustable so as to enable more or less p essure to be 
put on the plate as required. It is furnished with a 
number of rubber buffers which act in the capacity of 
compensators in the event of there being any variation 
the thickness of the plate. Open-ended gaps are 
that plates of unlimited length may be 


one 


by 


im 
provided so 
trimmed 
The drive is effected through the firm’s latest improved 
patented safety elutch motion, with which only one 
stroke of the ram or beam can be made for each depression 
of the treadle. It is impossible for a second stroke to be 
made without the operator taking his foot off the treadle 
and making another depression. The withdrawal of a 
pin, however, enables the clutch to be converted into a re- 
peating type in case the machine is required to repeat for 
short trimming work. The treadle extends the full width of 
the machine, so that the mechanism can be started from 
either side. The gears are machine cut, and the crank 
shaft and couplings are Siemens-Martin acid-steel forgings. 
The approximate overall dimensions of the machine 
are about Lift. across the front and about 5ft. 6in. from 
front to back. The horse-power required for the drive is 


twelve. 








Port Improvements at Newcastle, 
New South Wales.* 


By PERCY ALLAN, M. Inst. C.E. 
NEWCASTLE, on the Hunter river, is the principal coal 
port of Australia, its record export being the 5,236,621 
tons which were shipped in the year 1913. The source of 
supply has been extended in recent years by the develop- 
ment of the Greta coal measures, which have been esti- 
mated to contain 1,893,000,000 tons of workable coal 
above a depth of 4000ft. over an area of 158 square miles. 
In April, 1908, representations were made as to increas- 
ing the then 20ft. depth at the port entrance, forty-five 
vessels having had during the previous twelve months to 
leave only partly loaded. Upon the removal of the 
Regent Murray wreck, a trailing dredger was put to work, 
and the sandspit removed which gave an additional 
2ft. 6in. depth. It was then discovered that boulder 
formation extended over a considerable area, and clam 
dredgers were set to work, with the result that in October, 
1912, 38,700 tons of boulders and rock had been removed, 
and the advertised depth of the port had been increased 
to 23ft. Gin. at L.W.S.T. During the following six years 
lnstitution of Civil 
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this additional depth of 3ft. 6in. has enabled all vessels, 
with seventeen exceptions, to leave the port loaded to 
full capacity. 

In December, 1908, port improvements were determined 


upon as follows : 


(1) Extending breakwaters. 
(2) Extra wharfage and mooring accommodation. 
(3) Additional coal-shipping appliances. 


The question of extending the northern breakwater by 
1170ft. at a cost of £102,500 having been referred by Par- 
liament to the Standing Committee on Public Works, an 
inquiry was opened in March, 1909. The author urged 
that an extension of the northern breakwater only by 
420ft. would minimise the inflow of sand, which neces- 
vitated constant dredging, 573,000 tons having been 
removed during 1909; but he advised that unless the 
Committee was prepared to recommend the simultaneous 
extension of the two breakwaters by, say, 420ft., nothing 
should be done. At the same time, he pointed out that, 
with the extension of the northern breakwater, the inflow 
of sand would be so reduced as to effect an estimated 
saving in the dredging bill of £3000 per annum, and that 
the extension of the two breakwaters would be a sound 
commercial undertaking. The Committee eventually 
reported in favour of the simultaneous extension of the 
two breakwaters by 420ft., at a cost of £90,000, but effect 
was only given to that portion of the Committee’s recom- 
mendation relating to the extension of the northern wall, 
at a cost of £34,750. 

The breakwater built of rough sandstone blocks, 
tipped to natural slopes, and weighing from | to 30 tons. 
The cost complete was £33,453, or 6s. 2d. per ton in situ. 
In the 6} years ending November 2nd, 1918, it has only 
been necessary to dredge 231,000 tons of sand at the 
entrance to maintain the “1912” depths. Thus, the 
extension of the breakwater has well fulfilled its purpose 
of minimising the inflow of sand, no dredging having been 
required since November, 1915, the saving in dredging 
during the intervening period having been £36,690. 

As the outcome of representations that the extension of 
the northern breakwater had seriously increased the 
range in the harbour, in 1911 the Standing Committee on 
Public Works recommended an extension of the southern 
breakwater by 460ft. at a cost of £54,000. The cross 
section adopted had 6ft. more freeboard than the northern 
wall. Work was started in January 1913, but after an 
expenditure of £10,000 without much gain in length, the 
work was stopped, and has not yet been continued. The 
author is of opinion that until the southern breakwater is 
extended, vessels entering the port in heavy weather will 
be subjected to grave risk, whilst the range will continue 
to cause trouble and complaint. 

In the year 1910 there existed 9500ft. of Government 
coal wharfage. That quantity, however, was considered 
insufficient, and the construction of a coal-loading long- 
shore wharf was decided upon. The wharf—1725ft. long 
by 4lft. 5in. in width—is of timber. It carries six 15-ton 
high-speed electric travelling cranes, each weighing 209 
tons, and cost £47,700 complete. The filling behind the 
wharf is held up by a rubble mound and reinforced con- 
crete plates, which are designed for a load due to loco- 
motives weighing 127 tons. The working stresses adopted 
for steel in tension and concrete in compression were 
15,900 Ib. and 480 1b. per square inch respectively. 

The hopper wagons owned by the colliery proprietors 
are hauled by Government locomotives to the compound 
at North Carrington, where there is room for 5000. The 
wagons are sorted and shunted thence to the feeder sidings 


1s 





at the cranes. Each hopper, weighing 30 ewt., and con 
taining 9 tons of coal, is lifted from the body of the wagor 
and can be lowered to the bottom of the ship's hold 
thus reducing breakage of the coal to a minimum, with a 
consequent lessening of the risk of spontaneous combustior 

The coal-shipping appliances are owned by the Govern 
ment and worked by the Railway Commissioners. The 
trimming of the coal is left with the shipping companies 
and as a large proportion of the vessels taking coal cargoes 
are not specially built for the purpose, the output of the 
different coal-shipping appliances is limited to that of 
the speed of trimming. Ineluding the six recently in 
stalled electric cranes, the estimated output of the shipping 
appliances of the port at the present date is 9} million 
tons per annum. 

The machinery for hoisting, slewing and travelling is 
actuated by separate direct-current series-wound electric 
motors, driven by current taken from a third rail running 
the whole length of the wharf. The current is supplied 
from the tramway power-house about two miles away 
to a sub-station at Carrington, and thence to the third rail 

The north breakwater extension was designed by Mr 
E. M. de Burgh, M. Inst. C.E., and was carried out under 
the supervision of the author. The wharf was designed 
by the author, and was carried out under the supervision 
of Mr. H. A. Blomfield, M. Inst. C.E. Mr. W. Shelishear 
M. Inst. C.E., consulting engineer in London to the New 
South Wales Government, supervised the manufacture 
of the cranes, whilst the re-assembling in situ was carried 
out by the Government dockyard authorities at Newcastle. 








The Record Two-Stroke Engine. 


A stmpte form of two-stroke internal combustion 
engine, intended either for motor car or stationary pur 
purposes, is now being built by the Record Engineering 
Company, Limited, Tutbury, Burton-on-Trent. Unlike 
most of the two-stroke engines on the market, this engine 
does not employ crank-case compression. Another con- 
spicuous feature of the design is the entire absence of 
poppet valves and their attendant tappets, springs, cam 
shafts and gear wheels. ‘These parts are replaced by an 
ingenious arrangement of twin working pistons and a 
piston valve, the latter being operated by means of an 
excentric formed solid with the crank shaft, and being 
utilised only for distributing the explosive mixture to the 
cylinders. Fig. 1 represents a general view of a 10 horse 
power two-crank engine and Fig. 2 longitudinal and 
transverse sections showing the arrangement of the 
working parts. From the drawings it will be noted that 
the two pairs of cylinders are in one casting, with a de 
tachable cylinder head, the whole being water-cooled. 
Each unit comprises two parallel working pistons, which 
are rigidly connected to the top of a single pumping 
piston, the whole moving up and down together. The 
pumping pistons act as crossheads for the connecting- 
rods, and as they are not subject to any very high 
temperature can be made a very good fit in the cylinders, 
while the working cylinder walls are not subject to lateral 
stresses caused by the pistons in their movements. The 
two pumping pistons and four working pistons are served 
by the cne piston-valve H shown in section, the ports 
in which are arranged so as to control, first the suction 
of either pumping piston F from the carburetter, and 
secondly the delivery of the compressed mixture from 
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above either pumping piston F into an annular chamber 
L surrounding two of the four firing pistons. 
of operations is peculiar, As the charging piston F in 
either unit moves downward in its cylinder G, during an 
explosion stroke it draws a supply of explosive mixture 
through the port T or the port U, as the case may be, 
in the piston-valve H into either of the cylinders G. 


The cyele | 


which are closed just in time to prevent any loss of the 
newly entered mixture. The working pistons A B then rise 
and compress the charge which is ignited, and the cycle 
of operations is repeated. In the case of the two-crank 
engine only one piston-slide valve H is necessary, but for 
four-crank and six-crank engines two and three valves 
respectively are required. The makers claim that as 

















FIG. 1—-TEN HORSE-POWER TWO-CRANK RECORD ENGINE 


these valves are never subjected to high temperatures, 
and are only used to admit the working mixture at a 
to the inlet cavity L which surrounds the working | pressure of about 10 lb. per square inch to the engine, 
cylinder C, and is always in communication with the ring | they do not require much attention. The engine runs 
Assuming that the charge has been | extremely quietly. It is fitted with foreed lubrication to 
all the working parts, the pump being of the valveless 


During the upstroke the mixture is slightly compressed 
and delivered through the piston-valve and pipe W 


of inlet porty K. 
compressed and fired, the pistons AB will be forced 








FIG. 2—-LONGITUDINAL AND TRANSVERSE SECTIONS THROUGH RECORD 


. 


downwards, and when nearing the bottom of the stroke | type, driven directly from the excentric strap which 
the piston B uncovers the ring of exhaust ports M sur- | operates the piston slide-valve. 

rounding the cylinder D, and the burnt gases escape We are informed that during the war numbers of these 
through the cavity N to the exhaust pipe. Immediately | engines of various sizes were supplied to the War Office, 
afterwards the piston A commences to uncover the ring | and that one of 40 horse-power, working on paraffin, ran 
of inlet ports K around the cylinder C, andthe slightly | continuously on full load for six days and nights without 
compressed mixture in the cavity L flows in, filling the | a stoppage of any description. 

eylinder C, combustion chamber O and cylinder D, and | 

driving out the remaining burnt gases through the ports M, 











The Institute of Chemistry. 


Tue forty-third annual general meeting of the Institute 


| of Chemistry was held on March Ist at the Institute's 


| house in Russell-square. 


Sir Herbert Jackson, the retiring 
President, in the course of his address remarked that 
Government departments and official authorities generally 
had shown more inclination in recent times than in the 


| past to accord higher recognition to the services of men of 


science. The conditions of appointments of chemists, 
both in the Government service and in industry, had 
been improved, and until the close of 1920 the profession 
had been in almost a unique position in that very’ few 
indeed of its members were disengaged. The prevailing 
depression in industry had had some effect on the employ 
ment of chemists, but even now less than fifty were dis- 
engaged out of nearly 3300 on the roll. The by-laws of 
the Institute had undergone revision to provide for the 
representation of chemists from various parts of the 
country and practising in different departments of work, 
and alterations had been made to define more specifically 
certain points relating to the ethics of the profession, 
and, further, to restrict the membership of the Institute 
to British subjects. 


The Institute, Sir Herbert explained, was taking part 
in many matters affecting the public life of the country 
in which chemistry was concerned, and the annual report 
showed that chartered professional bodies of that character 
were able to render the State valuable service. The 
greater consideration given to science by the Government 
was an encouragement to the coming generation of 
chemists to follow a career of essential and vital impor- 
tance to the needs of the country. It would probably be 
regarded as desirable at the present moment for the Council 
of the Institute, without taking part in politics, to give 
expression to its views on the grave importance of main 
taining in this country industries on which depended, not 
only the future development of our chemical industry 
and many allied industries, but also the future of the large 
number of students of chemistry who are now in the course 
of training. The Institute was entrusted by its charter 
with securing the supply of well-trained chemists, but 
unless a great chemical industry was maintained there 
would be a very poor prospect for them. 


Sir Herbert maintained that the Institute had through- 
out its existenee fulfilled the purposes for which it was 
incorporated. It had kept alive the corporate spirit of 
the profession, the means whereby the opinions and views 
of its members found expression in matters of public 
concern; it was the officially recognised public body 
to which the country could turn for advice and guidance 
on matters relating to the profession ; it rendered every 
possible assistance to those who intended to follow the 
profession of chemistry, and promoted and maintained 
the highest standard of training and competence for that 
profession ; it registered the trained and competent, and 
thereby supplied competent professional service for the 
country ; moreover, it promoted the strictest integrity 
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on the part of its members in their dealings with one 


| another and with the public, and fostered by every means 


in its power the status of the profession. He was con- 


| fident, he said, that it would continue to gain strength 


and prestige. 
The officers and Council were elected as nominated, 


| and the censors and auditors were elected for the ensuing 


year. Mr. Alfred Chaston Chapman, F.R.S., succeeds 


Sir Herbert Jackson as President. 
























































































































































































Letters to the Editor. 


( We do not hold ourselves responsiNe for the opinions of our 
correspondents. ) 





SEVERN TIDAL POWER PROJECT 


Sin,—As I did not have the advantage of attending the 
important joint meeting of the Midland branches of the Institu- 
tions of Civil, Mechanical, and Electrical Engineers recently held 
in Birmingham, and of which you have given a most interesting 
report, may I, as, I believe, the original ».oposer of the 
which was under d ion at the t beg the hospitality 
of your columns for a few brief observations ¢ 
First, as to the personal claim to which I have just referred. 
This I base on a pamphlet which I had printed, for private circu- 
lution only, in 1904. I enclose a copy, of which I would beg your 
acceptance. This pamphlet deals with its subject only in a very 
general way ; its figures are not now up to date; but you wil, 
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without arranging with him “ reasonable prices and terms.” 
Naturally, I am very curious to know what the Ministry have 
included in their estimates of cost for my royalty on the use of 
my patent. 

I cannot expect you to allow me here to discuss the various 
technical points ra'sed at the recent joint conference as set out 
in your report, but I would like to suggest that criticism of this 
power project must be mixed with some little imagination. I 
believe the project, properly designed and carried out, could be 
made to pay as a power purveying proposition simply ; but, as a 
matter of fact, the project is very much more than a mere power 
purveying scheme. Some additional means of communication 
across the estuary of the Severn must be provided without much 
: the Severn Tunnel is already inadequate for the traffic. 
The power dam can be made to serve as all the additional means 
of communieation required. The difficulty of silting to which 


1 woald propose to handle thet Giiociiy, Sot saa aaa 
advantage. Finally, there may be associated with this 
project the creation of a new port and harbour, a 





agree, I think, that all the essential features of the sch as 
outlined by the Ministry of Transport are to be found in it. The 
only feature of the Ministry's project which is not specifically 
set out in it is the combination or association of the dam with a 
railway, which feature, however, was covered in plans which I 
submitted to the Water Power Resources Committee. 

Immediately on the announcement of the appointment of the 
Jatter Committee, in June, 1918, I entered a formal application 
to be allowed to submit plans and data of my tidal power project 
as outlined in my pamphlet, of which I deposited a copy with the 
Committee. My communication was duly acknowledged, but 
as I beard nothing for what seemed to me a rather lengthy period, 
! called on the secretary to the Committee, when it transpired 
that my communication had been carefully filed and for’ otten. 
\ll possible amends were made for this oversight, and . ; due 
course I had the honour of explaining my proposals and of sub- 
mitting plans and memoranda to the Committee at a lengthy 
examination. May I here give the following extract from the 
third interim report of the Committee, which is specially con- 
cerned with tidal power ? 

“ Of the schemes which have been brought to our notice, by far 
the greater number show no recognition of the very serious 
technical difficulties involved in harnessing the tides, and few 
have been worked out in any detail. 

* We have, however, had under consideration two tidal power 
schemes for the Severn estuary,which, although of a preliminary 
character,-were based on investigations of the actual conditions 
of the site and were ed by of cost. 

“One of these was submitted by Mr. G. L. Adden- 
brooke, M.1.E.E., Mr. C. 8. Meik, M. Inst. C.E., and Mr. J. W. 
Twinberrow, M. Inst. C.E., and the other by Mr. A. J. Liversedge, 
A.M. Inst. C.E. All these gentlemen have given evidence before 
us and we are indebted to them for the data which they have 
supplied concerning the Severn.” 

I should not trouble you or your readers with these particulars 
because of any intrinsic importance which they possess, but 

circumstances have emerged in connection with this 
which, I suggest, are of real interest to the profession—and to 
the publie—apart from the merits of the project itself. Mr. 
Addenbrooke, as reported in your current issue, has indicated the 
nature of these circumstances, and I imagine that your readers 
will universally share his surprise and indignation in regard to 
the extraordinary fashion in which he and his two collaborators 
were treated by the Ministry of Transport.. Mr. Addenbrooke is 
naturally incensed that, after exposing his plans to the Ministry 
of Transport at their request, they were apparently utilised with- 
out further reference to him or to his two friends. My complaint, 
if T were to make one at all, is that my Plams.were, apparently, 
utilised without any kind of reference to me at all.. I emphasise 
the word apparently ; but it is to be remembered that the Water 
Power Resources Committee wag, for the time being, practically 
a department of the Board of Trade, of which authority also the 
Ministry of Transport was an offshoot. We all know how easily 
the most secret information may diffuse throughout a great 
department, and there are circumstances within my own know- 
ledge which would easily account for all the necessary leakage. 
I know that higbly placed officers of the Board of Trade, who had 
nothing to ao officially with the Water Power Resources Com- 
mittee, were aware of my project—T do not say of my name in 
association with it. Personally, I am not greatly concerned if 
information as to my project did leak out across the corridor ; 
[ conceive myself to be adequately protected, as T will explain 
ina moment. And if those whose names have so far appeared in 
the public prints as associated with the scheme.of the Ministry of 
Transport were to say that they worked out that scheme without 
knowing anything of my plans—or of me—that they developed 
it out of their own inner consciousness without having had 
suggestions made to them which might have had their origin in 
the material submitted by me to the Water Power Resources 
Committee, I should take their word for it ; but I should want 
to place the circumstances on record as another and remarkable 
illustration of the extraordinary length to which the notoriously 
long arm of coincidence will sometimes extend, as thus. The 
Ministry propose to build a dam from Sudbrook to Redwick— 
precisely where I have shown my own. They propose to use the 
tide only on the ebb, after having worked at the alternative and 
given it up, Precisely my own arrangement. The dam is to be 
utlised as a new means of communication across the estuary ; 
my plans show three lines of rails—one private—in addition to a 
special road for motor traffic, and I make a very special point of 
the value of this feature. The area which will b 
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great 
and industrial centre which might become one of the glories of 
this country and an example to the whole wor.d. 
A. J. Liverseper, A.M. Inst. C.B. 


London, March 7th. 


ECONOMY IN THE OFFICE. 


Six, —Where trouble occurs with systems in office routine it is 
due mainly to (a) efforts to accomplish teo much ; (6) lack of a 
sense of proportion ; that is to say, the adoption of a system 
unsuitable to the requirements ; (¢) wrong person in 
carry out the system. The result inevitably is muddle, loss 
temper, swear words, and a general feeling of “ damn " al 
round. 

The aim of any good system of office routine should be, not 
an increase of labour, but a reduction of 
all-round staff efficiency. To accomplish 


ite responsible heads, with his own little staff of assistants. In 
the end, what is “ everyone's business becomes nobody's,’ as 
the saying is. Should a serious error occur it is hunted 
and forwards, and, when eventually located, the whole system 
is hung up and disorganised putting the matter right, while the 
actual individual to blame may not be found in spite of the 
supposed completeness of the system. In such cases the heads 
of the 1 which such an error has 
gone fall out all round and the business suffers intolerably. 
Where this sort of thing happens—and unfortunately it does— 
it would be found that one capable and experienced, well-paid 
individual could carry out the duties of superintendence, with 
half the staff or less, by “ boiling down” the system hitherto 
followed to much simplified di One good head means 
one responsibility and no serious errors. A good man will always 
provide himself with at least one assistant sufficiently capable 
to replace himself should he be absent through duty or illness. 
The personal element in running a system is as nécesséry and 
valuable to a managing director as his own personality is to his 
shareholders. This is a business axiom too often ovérlooked. It 
should never be forgotten that efficient supervision cannot be 
created simply by means of rules or régulations, but lies c 
in personality. A capable, efficient supervision demands a clear 
brain, rapid in thought ; a sharp eye, nothing passed over ; good 
memory, nothing forgotten ; energy Without rush, and tact in 
using all these faculties ; the last not the least by any means. 
Such calls for high salary, but is always a paying proposition. 
The gift of personality is comparable with the gift of the truly 
great colour artist, sculptor, talented musician, or singer. It isa 
gift born in the individual; it cannot be otherwise created, 
though study and experience adds to its Instre. 
Relative to writing notes and messages with the pen or pencil, 
this may be, and is occasionally, useful, but certainly not for 
general office use, where there should be at least one typewriter 
available on which such notes can be typed and a duplicate taken. 
If it must be used, then why not use the “ telewriter,” attachable 
to any telephone instrument? This will produce duplicates 
on a8 many instruments as are connected with it, and can be 
arranged either with or without the sending attachment. Notes 
from one department to another, or from one foreman to another, 
between inspectors, &c., may in certain cases be admissible with 
pen or pencil ; but in a large works it would be simpler if all 
such were sent to a central works typist, who would then deal 
with them as occasion required, filing all originals and dispatch- 
ing d luding one to the originator of the note, to their 
destinations. So far as instructi or correspond proper is 
concerned, it is useless to enter into any argument as to this 
being hand written ; as to being quicker than the typewriter, it 
is not, neither is it so legible. 
Relative to the destruction of what are called useless corre- 
spondence or to the question of dictation, undoubtedly every 
oon business man will endorse what has been said both by 
ist ’’ and Miss Bullock, who have put the whole matter 
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when the dam is built is to become a harbour—precisely my own 
proposition very much emphasised. Finally, power is to be 
stored by pumping water to a high level reservoir; my plans 
specially indicate a number of sites where such a reservoir might 
be constructed ; the Ministry have put their reservoir on one of 
those identical sites. There are diff in details, of course, 
but in all essentials the projects are the same. 

The one feature of the case which, however, is the greatest 
puzzle to me is this. Immediately on the announcement of the 
appointinent of the Committee I applied for a patent for the 
system of storing power which the Ministry have adopted. ‘The 
patent was granted after, surely, one of the most searching and 
minute investigations which our Patent Office can have made. 
The usual illustrated précis appeared in due course in the tech- 
nical journals, your own included, and it is very difficult to 
suppose that none of these was noticed by any one of the officers 
of the Board of Trade or of the Ministry of Transport who were 
engaged on this project, or that the attention of those responsible 
for the project was never directed to that patent. It is impossible, 
and yet even the Crown nowadays does not propose to make use 





printed, and must say they are just what I expected when I 


people who have taken up the question of workshop reform 
first put their views before the public they had the same sort 
of reception. 

and a lot of hard work had to be done before anyone was 
convinced. 
and the rest of that 


in a nutshell, tersely and correctly, and it needs no additional 
treatment. 

Undoubtedly, looking at the whole question of office or of 
office and works routine system from a practical and broad. point. 
of view, simplicity in the evolution and construction of any 
system and the right individual personality in charge of it, does, 
and always will mean, both economy and efficiency in any 
undertaking, with a contented and permanent staff not easily 
otherwise obtainable. 


February 28th. M.I. Mecu. E. 





Siz,—I have read the letters on this subject which you have 


wrote to you. When Taylor, Gilbreth, and the crowd of other 


No one believed that economies could be effected, 


The worst of it is that even | Taylor and Gilbreth 
d office extravagance, 
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originators foresaw. I am told that the proportion of blackcoat, 
and workmen in a really well-managed—save the mark— 
engineering works in America is about one to three and a-hali 
or so. Put it in another way. It takes one unproductive cler| 
to run every three and a-half productive workmen! I cannot 
believe that is necessary, and I know, in this country, we manag. 
with much less. 

To come down to letters and filing. I did not say that al! 
letters should not be typed, and that no letters should bv 
filed. What I did say was that too many letters are type: 
and that too many are filed. In a great many cases printe 
posteards, such as are used, for example, by many banks, woul:| 
perfectly serve the purpose of a letter, and handwriting woul: 
be quite as good as typewriting. A great many more lette: 
should be left to the typist to compose; they should not |. 
dictated at all. Finally, we have letters that want the attentiv 
of a manager. I am sure that if all business letters were arrange:i 
ee aens 0 Sa it would be found that the bunc! 
of 


containing a hundred words or less would be four o: 
five times as bigas any other. I should think at least eighty per 
cent. of letters are not over a hundred words long. 


shorthand—and I suppose every i 
ean draft them whilst he is waiting for the clerk to get her penc:! 
and blocks together. I suppose it takes me between three an: 
four minutes to drafta letter of one hundred words in shorthand. 
and I do not believe I could dictate it in much less time. I 
who writes shorthand freely will honestly make thi~ 
experiment I shall be glad to know the result. Let him for « 
draft his letters and send the drafts to the typist. Then 
or @ week send for the and dictate them. If he 
can honestly tell himself that he has saved a quarter of an hour 
a day I shall be astonished. 
Of course the question of filing is difficult, but it does not 
follow that it can’t be answered in some better way than keeping 
stacks of useless paper for six years. 


ay 


A Mawacer 





THE WILFLEY PUMP. 
Sim,—I am afraid Mr. Broadley is not in touch with moder: 
practice in turbo-pump design, or he would understand. as | 
was anxious to show in my previous letter, that the instance. 
I have cited are not exceptional, ond Spreads Nigher than 
125ft. have been obtained in one stage, in large numbers o 
pumps, at Speeds below 1500 revolutions per minute. 
As I previously pointed out, it is the relation of quantity. 
at te g -Sae  ee 
impellers to use, and any variation will be at the expense o 


For instance, it would be possible to pump 3500 gallons per 
minute to 350ft. head with an i lier 28in. diameter at a speed 
of 1200 revolutions per minute and an efficiency of 80 per cent. ; 
but if the impeller were made much narrower, to deal with 
500 gall per at the above head and speed, the 
efficiency would be about 40 per cent. This is a case for four 
impellers of 14.5in. diameter in series, with an efficiency of 
70 per cent. 

The maximum head which can be obtained depelds, of course, 
upon the blading used, and here again the efficiency of various 
types must be considered. There would be no difficulty in pro- 
ducing an impeller of 12in. diameter to give Mr. Broadley’s 
figures; in fact, he may be surprised to know that 150ft 
could be obtained at this size, but with a low efficiency. 

The tests of suction lift with valve closed are no indication 
Of the lift of the pump under normal duty. The suction lift is 


given by H b — ta uy). where 


Hb = Height of column of water equal to barometric 








pressure. 
Velocity of water in feet per second in impeller 
inlet along blade. 
Hj = Friction loss, in feet, in suction piping. 
tly, for a given impeller, the more water going 
through the lower the suction lift will be. 


= = 


* 


Mr. Broadley does not state the designed speed, nor why 
the test figures differed so much from those expected. 
P. G. Jounson 


London, N. 4, March Ist 


Sim,—I1 trust you will allow me space to reply to Mr. J. R. 
Broadley’s interesting letter of the 18th ult. 
(1) I cannot agrees that it is exceptional to suck 20ft. with 
® centrifugal pump, or that it is uncommon to deliver above 
80ft. with a single impeller. 
(2) It is desirable in practice to limit the suction lift as far 
as possible, in order to minimise trouble from air leakage into 
the system, or aeration. 
(3) The performance of the “ Invincible" pump I referred 
to took place on the river Mersey. The exact barometric pressure 
and water temperature were not recorded, but I may say that 
the conditions were quite normal for this country. 
(4) I do not think Mr. Johmson’s remarks conflict with nude, 
but I assure him with careful design @ 20ft. lift can be con- 
siderably exceeded with large pumps. 
(5) This company has for some time regularly supplied 
pumps lifting 150ft. or over with « single stage, but it is advisable 
to increase the number of stages for small capacities. 
(6) This company can demonstrate from actual tests that 
@ 12in. impeller will lift 125ft, at 1000 revolutions per minute, 
and also has had a considerable ber of pumps in regular 
work for years under a suction vacuum of 94 per cent. 
Gwywyes Encixerrinc Compayy, Limited, 

J. F. Breeze, Chief Engineer. 





UNEMPLOYMENT. 


Sin,—Mr. H. B. Strang’s letter in your issue of the 4th inst. 
hits the nail on the head when he attributes the present con- 
ditions to human error on the part of the capitalist as well as 
labour, but it must not be forgotten that labour has been duped 
and pampered by the Government since the early days of 
Clydebank troubles in the munition works, for the suppression 
of which an obedient and hysterical Press gave so much credit 
to the Premier; but most “ of industry ” would be 
pleased to achieve fame on the same terms, which amounted 
to no more than an accession to the threats of labour at a time 
when only its lack of imagination could explain its base traitorism 


tat 











of the ‘invention ” of a subject to whom it has granted a patent 





pany all i 
and their followers have carried the system further than the 





to its own sons actually in the fighting lines. There have never 
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been lacking—the writer amongst them—those who stoutly 
jnaintained that the country should have been put under martial 
law from the outset, and labour conscripted, nor in any virile, 
healthy State is such an ly as the ientious object 
even thinkable, and his existence, as also the con tinued surrender 
to the ever-increasing demands of labour during and since the 
war, all form part and parcel of this day-dream of democracy, 
which, when epitomised, is plainly stated by “ too many cooks 
spoil the broth.”” How often has one heard it said, * If only we 
had # strong man in the Government"? But it is doubtful if a 
very Napoleon could to-day impress his will on a nation suffering 
from the curse of semi-education, and that of the wrong sort, 
that under the plea of advancing the status of the people the 
Government has, in recent years, thrust upon this 

country. Fancy dancing and French cookery are not the things 
to teach the working man's daughters, and well the clear- 
thinking working man knows it, and to-day, with the question 
of domestic service as acute as ever, there are thousands of 
wemen who are drawing the “dole” because they consider 
that owning a fur coat. bought out of their menfolk’s war-time 
wages, such service is infra dig. Such is the Frankenstein demon 
the advocates of democracy have raised and are now vaguely 
wondering how they will control. 

Let me say, lest 1 be misunderstood, that I am no advocate 
of keeping those of the people who have the brains to learn 
in the dark. All boys and girls should be taught figures and to 
read and write, and if they have the will to learn after that, 
learning is theirs for the application, and had they learnt in this 
way we should have gst their leaders clear-headed thinkers 
instead of misguided firebrands, who would realise that work, 
work, work is man’s lot on earth, and that no dole and no revo- 
jution and no legislation can lighten the burden for any of us or 
alter the immutable laws of Nature which decree that the fittest 
shall survive and the incompetents perish There is work—or 
soon would be—for all to-day if the working man would throw 
over his leaders and unions and meet the masters man to man 
to see how a bargain could be struck. 

On Saturday I learnt that the entire fleet of Milford trawlers 
is stopped because they cannot be run at a loss any longer, and 
the men will not consider any reduction in their drawings. I do 
not know of what that fleet consists to-day, but certainly 1000 
fishermen will be out of work, not counting jhe shore labour 
dependent upon their continuing at work, and so the evil grows 
and grows. Have we not lived long enough on “rare and 
refreshing fruit” and in hopes of visionary lands “fit for 
heroes,"” and are there none in the land as it is who, however 
regretfully, can spread the propaganda of work and live and let 
live, or would they be torn in pieces by the outraged crowd ? 

Mr. Strang is.indeed right when he attributes the present 
unemployment to human nature, and to human nature also, 
under Providence, may be attributed the collapse of every 
civilisation known to history. If we are to avoid or postpone 
that fate, it is necessary to jettison the Utopian schemes of the 
League of Nations, to admit that life is war, that business ix 
war, that nature is a cruel taskmaster, and that if we would avoid, 
so far as we may, the penalties and pains attending our passage 
through the world, to work for the best rate we can is a better 
code in our own interests than to starve and preach the doctrine 
of revolt because we cannot get the “ whole loaf."" Even Labour 

with the biggest “‘ L ’—must realise that the dole itself must 
come from somewhere, and that it, with the exhaustion of the 
source from which it springs, must stop. Apologising for the 
somewhat dogmatic tone of this letter, which is the outcome of 
rather strong feelings, since I am one of those suffering myself 
from the present state of matters and rather acutely at that. 

Boru Sines 














Bawtry. March 7th. 


Sir,—In the editerial on this subject in your issue of February 
25th, you refer te the paucity of treatises dealing scientifically 
with the causes of recurrent periods of trade depresgion. 

In this connection. two works by Mr. J. A. Hobson, entitled, 
“Work and Wealth” (Macmillan and Co,.), and “The 
Industrial System” (Longmans Green and Co.), respect- 
ively, may be recommended as giving a thoughtful and well- 
reasoned study of the many involved and complicated factors 
contributing to cyclical fluctuation of trade volume. 

There can be no doubt, in view of our present extreme depend - 
ence upon foreign trade, that the solution of the urgent problem 
presented by these fluctuations will, in the future, become an 
increasingly pressing matter for us. A regulation of industrial 
developments in this country, scientifically co-ordinated with 
the sequence of events in partially developed lands and the 
industrial advance of the backward races, together with appro- 
priate stimulation of home trade and agriculture, will alone 
ensure for us a future of ordered prosperity 

Tuomas Perry 

West Hartlepool, March 7tb 


TREVITHICK’S LOCOMOTIVE 


Sin,— Many years ago 1 had occasion to visit the works at 
Merthyr founded by Richard Crawshay, to get information 
respecting riparian water rights, and I had to make inquiries 
about the past history of the works. I was told many things, 
and among others a story of the trial of Trevithick’s engine, 
brought there from Messrs. Sandys, Vivian and Co,s 
works, the Copperhouse Foundry, Hayle, in 1804, under the 
following described circumstances. My informant had his story 
from a gentleman who was for sixty or seventy years in the 
works, and who was employed in the office as a boy at the time 
of the trial. 

The Copperhouse Foundry did work for Richard Crawshay, 
and Vivian, in one of his visits to Merthyr, told Crawshay he 
had built an engine which would run on a tramway. It happened 
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thick’s loings, and that a Trevithick engine was made by Sandys, 
Vivian and Co,, and thet the did work for Craw- 
shay. It is very probable that Vivian took “the damned 
thing” back to Hayle, and, after altering it, exhibited it in 
London in 1808. 

The steam coach is clearly a myth. Probably the coach made 
by Felton in 1803 was the one trailed behind the Trevithick 
engine in Rowlandson s drawing, of 1809. 

As regards the work done at Tuckingmill, it is not likely 
that the Merthyr engine was made there, as they had, in 1803, 
to get a boiler and eyinder from Harvey's at Hayle, presumably 
as they were not able to make it themselves. 

Henry Davey. 

Ewell, March 6th 


Sin,—-In connection with your esteemed article on Trevithick 
and his early road engine exhibition, described in the current 
issue of Tue Enxorveer, I may mention that, although Trevi- 
thick’s actual biography is wanting and that there was a prize 
offered for same some fifty years ago by the Civil Engineers’ 
Institute, I have before me an article re the above, about eleven 
columns long, in Tax Exorveer of February Ist, 1867, March 
Ist, and March 29th. Seven and a-half columns of this are 
devoted to the doings of the unfortunate inventor, and altogether 
constitutes a graphic account of his vicissitudes from his birth 
on April 13th, 1771, his marriage to Jane Harvey in November, 
1797, to his death at Dartford on April 2nd, 1833, The account 
is by Samuel Smiles, 

The above are taken from eight volumes of Tax Excinexr 
I have—bound—from 1866 to 1871, and they contain an immense 
amount of pioneer and inventionary matter, especially during 
the period of the Franco-German War. 

It is interesting to note the repetition of history in a sense, of 
the impetus given to the engineering profession, and indeed to 
others, by the advent and passing of a great war. 


Romford, March 3rd. G. 8. Kwox. 


Sin,—1t may interest those of your readers who have studied 
Mr. Pendred’s Newcomen paper on Trevithick’s London Loco- 
motives, to know that the late John W. Hackworth, son of 
Timothy Hackworth, came to very simil lusi John 
Hackworth had a unique knowledge of early locomotive history, 
and among his papers | have found the following notes in manu- 
script, bearing directly on the subject under discussion. 
believe these notes were used in an address to the North Staf- 
fordshire Mining and Mechanical Engineers forty years or more 
ago. 

[EXTRACT FROM PAPER BY JOHN HACKWORTH, NORTH STAFFORD- 
SHIRE MINING AND MECHANICAL ENGINEERS’ INSTITUTION. 
(7) 1876. cormiep BY ROBERT youNs.] 

“ While in London at this time (1836), we visited Maudslay, 
Field and Sons’ works, where we i @ steam carriage 
constructed by that firm, and obtained data of its working. The 
principals of this celebrated concern, being interested in steam 
locomotion, were conversant with all that bad been done and 
had witnessed the most important experiments made to develop 
the system. On hearing that my sire was the actual Timothy 
Hackworth, who seven years before competed for the £500 
premium on the Liverpool and Manchester Railway, we received 
marked attention, and were shown over the establishment. On 
returning to the office, we were introduced to the senior members 
of the firm, when a long conversation ensued un various interest- 
ing topics, such as the Liverpool.race, the opening of a portion 
of the London and Greenwich line—which occurred shortly 
before —the attempts which bad been made and were still in 
progress to establish the use of steam carriages on common 
roads, the particulars. and varied history of Trevithick's Cam- 
borne engine of 1802 (referred to above) were rehearsed to us ; 
its appearing at sundry times and in diverse manners ; its 

ing some six or seven years later ;the incidents of its 
travel from its native place to Plymouth ; shipment thence to 
London ; its operations in the streets of the great city, ‘ am open 
space '—not in an enclosure nor on a railway—where a large 
coneourse of spectators had assembled to witness its performance, 
when—from a capricious whim or some derangement of machi- 
nery caused by an upset the previous day—the great engineer 
refused to exhibit it. How very different were the facts by these 
eye-witnesses who were gentlemen of the highest reputation, to 
the fabled story by John Hawkins, C.E.,. some eleven 
years later, which appeared in the Mechanics’ Magazine. Had 
not the writer been taxed to the utmost, mentally and physically, 
constructing John Gray's patent locomotives wheu this Hawkins’ 
fiction first saw the light (in print (1)) {manuscript torn along the 
edges} it would have been forthwith consigned to its ,——-——-]} 
limbo ! Obviously, the intention was to lay in a concrete [? base] 
for time to consolidate, when a grand structure would be raised 
thereon. However, our wildest fancy never painted such a 
charmingly beautiful scene as that which blossoms in Vol. L, 
page 19— (last figure undecipherable} of the fabricated story 
ealled ‘ The Life of Richard Trevithick, written by his son in 
1872. The gre [at] genius displayed in this fact-and-fiction 
work of art outrivals that of the great railway romancer. 
[Obviously, Smiles is referred to here.) 

“It would have been an onerous task—although not one we 
would have shrunk from—to have pointed out all the superb 
touches of the imagination which mark the pages of these respec- 
tive authorities, but the limits of this paper preclude a complete 
{word torn}, therefore our exposition of the fact-creative powers 
of these worthies will necessarily be restricted to the gr—— 
and more palpable phases of their productions. 

“ Happily, we are not left in ignorance respect { -ing (1)) the 
original construction of this Camborne engine, the repres nta- 
tive model got up by Trevithick, senior, being now in Kensington 
M While the— bi h pplies illustrations of 











that materials in and on the Crawshay works were taken over 
a horse tramway four miles long, to the head of the Glamorgan- 
shire Canal. Vivian said that his—Trevithick’s—engine would 
replace horses on the line, and offered to send the engine for trial. 
Crawshay, in one of his sporting moods, said: “ You can send 
the engine, and I bet you £1000 it will not take a loaded waggon 
to the head of the canal.’ The bet was taken and the trial 
made. After many mishaps and delays the engine managed to 
pull the wagon to its destination ; and as the time was not a 
condition of the bet, Crawshay, sportsman as he was, acknow- 
ledged he had lost, and at once wrote a cheque for £1000 and 
handed it to Vivian with the remark : “‘ You have won the bet, 
but take the damned thing away as soon as you can.” The 
following reminiscence gives at least probability to the story. 
My gtandfather was a mining engineer, residing at Gwinear, 
near Hayle, contemporary with and associated with Watt and 
Trevithick. I heard from my father many accounts of Trevi- 





this model (Vol. L., p. 104), he ignores its specific purpose, 
assigning a different use and gives modern sketches—-—. [The 
rest of this sentence is torn.) 

* Equally fallacious is the statement that a carriage (similar 
to that portrayed in V. I., p. 142) ran in the streets of London. 
Trevithick produced no such machine, although in the 1802 
patent specification illustrations of a similar carriage are given, 
of which the chief distinguishing feature is the Murdock model 
crank shaft. Many writers have confounded this specification 
with the Camborne engine (Wood, for instance). This and 
similar mistakes have been taken advantage of by the biographer 
to give plausibility to many of his unfounded statements. 

“ Again, the machine called Catch-me-who-Can (in Vol. L, 
p- 193). This rather romantic name, we are told, is of Lady 
origin! What a marvellous celerity the fair sex have (especially 
the enlightened spinsters) in coining charmingly suitable names 
for objects requiring christened distinction! The appropriate- 








ee 


ness of this somewhat defiant compound badge will appear all! 
the more striking from the fact of its being applied to 4 phantom 
as ethereal as “Pepper's Ghost.” Hence, the absence of tangi- 
bility renders it essentially difficult to catch. In brief, if this bit 
of dainty centennial emblayonment ever adorned a Trevithick 
lecomotive—other than a toy— it could only be used to deck the 
Camborne common road engine or the Merthyr Tydvil railway 
locomotive, as these comprehend the extent of Trevithick’s 
adult locomotive practice.” 
Ropert Youns. 
Hayward’s Heath, March 8th. 


BANKERS AND ENGINEERS. 


Siz,—Your readers are indebted to you for the clear exposition 
of the relative position of bankers and engineers published in 
your last issue. 

The difficulty felt by many engineers in accepting the attitude 
of bankers towards industry generally in this country arises 
largely from the consciousness that there exists, and has long 
existed, in other countries a banking view more national and 
patriotic, and more favourable to the claims of industry, the 
effects of which they have seen and lamented in pre-war days 
in a rate of industrial progress far greater than ours. 

In this attitude there seems no substantial change, and one is 
tempted to think that the war has taught the British banker 
no lessons. As in the years before the war, “ the business of 
bankers is banking.” The principles on which that business ix 
conducted are, no doubt, the soundest in the world, but its 
very soundness gua banking throws doubts upon its efficiency 
as @ part of British machinery for the achievement of British 
progress. In their scrutiny of the securities on which they are 
prepared to grant advanges, bankers still seem to be concerned 
only with their narrow banking aspect. If the security is excel- 
lent, the advance is made irrespective of the purpose for which 
it is to be used. Too often it is used directly or indirectly for the 
nurture of foreign industries competing with our own, with a 
resulting loss to British industry—that is, to British labour. 
In a competitive sense, this logs is double-acting ; not only dges 
British labour lose it, but the other fellow gets it. If Britain 
loses a contract carrying labour costs of £1,000,000 to a foreign 
country, it not only loses that value, but the competing country 
gains it, and the relative British labour Joss is £2,000,000. Losses 
of employment of this kind are infinitely more serious, nationally 
speaking, than mere failure to make the accruing profit, The 
reply to criticism of this sort has always been that we have, in 
fact, benefited more by the freedom of the London gold market, 
and the sound character of British banking than by any other 
utilisation of credit which could have been devised. No attempt 
has ever been made to prove this proposition. Many engineers, 
judging from observed results in their own and kindred indus 
tries, gravely doubt it. As engineers we are as ignorant of the 
technics of banking as bankers are of engineering ; but we hav: 
common ground with them in elementary facts. Considering 
some of them, and thinking arithmetically, such questions as 
the following force themselves on one’s attention. Prices are 
only ratios ; how can it matter what prices are if all of us get 
what we want ! Price is the ratio of the value of a given quan 
tity of a commodity to « given quantity of gold ; so it matters 
te the bankers and others who hold the gold. When bankers 
speak of the need for a return to the gold standard, it is not 
generally realised that what they actually mean is the need for 
a return to gold as the basis of credit ; experience teaches them 
that “‘ sound banking,”’ with gold holding that position, demands 
that the ratio of their total credits to the gold they hold must 
never exceed a certain figure. The present times are such that 
one must ask of bankers to take the very widest outlook. There 
is more work to be done in the world than ever before ; yet we 
cannot get on with it, and unemployment is rife everywhere 
Credit is required for production, trade, commerce, and, above 
all, for the rectification of exchanges; but the banks cannot, 
im accordance with sound principles of banking, grant it. The 
ratio of total credits to total gold holdings is already far too 
high. Is the world, then, to wait for its recovery until gold pro- 
duction, together with forced reduction of prices, have overtaken 
the figure at which it will be possible for the credits required 
to be granted in accordance with what were regarded as sound 
principles of banking before the war ? 

This is no frivolous question. The artificiality of the system 
needs no labouring. In answering it in the negative, one is 
driven reluctantly to the conclusion that, big as they are, British 
bankers are yet not big énough. They wie'd an undue pre 
ponderance of power in the State, and something more is needed 
to-day than a return to pre-war conditions and principles with 
which few but bankers were content. Many suggestions have 
been made as to remedies for the more obvious defects of the 
system, some of which threaten financial anarchy, and any of 
which, if radically applied, would probably be dangerous in the 
world conditions of to-day. 

It would appear that a new basis of credit to run parallel with 
the gold basis, and a new conception of sound banking are 
required, if the world is to be saved from a catastrophe, worse 
even than the war itself and similarly brought about, by the 
ill-judged use of organised power and it should not be beyond 
the wit of man to find them. 

March 7th. OMEGA 








Tut Diesel electric drive is installed in the American 
steel ship Fondonian, which is owned by the American 
Mediterranean Steamship Company. The vessel will be 
driven by an electric motor, the current for which will be 
generated by power derived from two Ansaldo Diesel 
engines. It is estimated that the two engines, each of 
which will be of 500 brake horse-power, will provide 
sufficient current to drive her loaded at a rate of nine 
knots. 

Vast natural water-power resources in the central 

ovinces of Chile are to be used for generating electricity 
for Santiago, Valparaiso, and neighbouring cities and 
towns. A company has been formed for the paws and 
work has already been started on a hydro-electric plant 
on the Colorado River, near Santiago, where it is expected 
that 18,000 horse-power can be developed. The motive 
for the promotion of the company was the need of more 
power by both the Valparaiso and Santiago street relenye 
and by mining and industrial enterprises. Until recently 
no water-power concessions in Chile had been granted by 
the President of the Republic for more than thirty-five 
years, but the latest concessions are said to be perpetual. 
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Institution of Electrical Engineers. 


On Thursday evening of last week, the annual dinner 
of the Institution of Electrical Engineers was held at the 
Hotel Ceeil, and as this is the jubilee year of the Institution, 
the gathering was an exceptionally large and distinguished 
one. Many eminent men connected with the electrical 
and kindred industries were present, including practically 
all the presidents of other engineering Institutions. 
Messages of greeting from the American Institute of 
Electrical Engineers and from the Associazione Elettro- 
technica Italiana were read by the President, Mr. L. B. 
Atkinson, who occupied the chair. The former message 
was: “ Please convey to the President and members of 
the Institution of Electrical Egineers heartiest greetings 
of our Board, and assure them of a desire of all American 
electrical engineers to co-operate in furthering the peaceful 
aims and high principles of the English-speaking people " ; 
and the latter: ‘ Associazione Elettrotechnica Italiana 
sends warm greetings to the Institution of Electrical 
Engineers.” 

In proposing “ The Institution of Electrical Engineers,” 
Professor Sir W. H. Bragg, President of the Physical 
Society of London, remarked that physicists were grateful 
for the problems which electrical engineers brought them—. 
problems which provided them with a great deal of 
teresting work. The Institution represented very high 
ideals, and desired its members to give the best service 
they could to the people of this country, who had learned 
to look upon destruction unmoved, and had apparently 
almost forgotten that if we were to progress we must 
construct more than we destroyed. 


The President, in responding, referred to the rapid 
growth of the Institution, and said that at present the 
roll bore more than 9400 names. During January and 
February there had been forty-seven meetings and dis- 
cussions in London and the provinces. Referring to the 
immediate prospects of the electrical industry, Mr. Atkinson 
remarked that the outlook was none too rosy. For the 
next five or six years, he said, this country required to 
have at least twenty millions put into the industry for 
new construction, but under existing conditions it was not 
easy to see where the money was to come from, unless it 
could be obtained from America, Whereas in the past the 
nation spent only about 85 per cent. of its earnings, it 
was now spending more than the total income which it 
got from production. The peoples of all countries were 
living either at a higher standard than before the war or at 
a lower level without working for what they received in 
the shape of doles and unemployment pay. The electrical 
industry, it was to be remembered, lived upon the outlay 
of capital upon new construction and not upon replacing 
old construction. 

Mr. Campbell Swinton, proposing “Our Guests,” 
referred to the first dinner of the Institution in 1890, when 
Lord Rosebery was present. He noticed that on the 
present occasion no politicians were present, but the 
learned societies were exceptionally well represented. 
Responding to the toast, Sir Frank Heath, Secretary of the 
Department of Scientifie and Industrial Research, said 
that he felt sure that sooner or later the scheme for 
establishing a national proving house for the electrical 
industry would be realised. Sir John Bland-Sutton 
also responded, and referred to the great service 
electricity had rendered to the medical profession. 








Mitan Sampte Farr.—Under the patronage of the Italian 
Minister of Commerce, an international sample fair will be held 
from April 12th to 27th next at Milan, in buildings specially 
constructed for the purpose. The object of the fair is to place 
buyers in direct contact with producers. The trades and goods 
that will be represented include agriculture and floriculture, 
foodstuffs, textiles, clothing, jewellery, silverware, sanitary 
appliances, chemistry, pharmacy, perfumery, skins and leather, 
timber, minerals, glass and chinaware, art industries, paper, 
printing, furniture, music, automobiles, aviation, cycles, elec- 
tricity, toys, building construction, hydraulics, metallurgy 
&c. A booklet in English has been issued by the Organising 
Committee, copies of which can be had gratis at the London 
offices of the Italian State Railways, Waterloo-place, Regent- 
street, S.W. 1. 


Moror Car Furet Economy Triat.—The Royal Automobile 
Club has announced its intention of holding a national fuel 
economy Trial on Saturday, May 7th next. The object of the 
trial is to demonstrate the possibility of obtaining — fuel 
economy in the use of a car than is at present generally the case, 
and it is pointed out that greater economy may be obtained by 
various methods, such as :—(a) a more economical adjustment 
of the carburetter, with very slight depreciation of the car's 
performance ; (b) greater skill in driving ; and (<) the fitting of 
auxiliary devices, such as extra air valves, the last-named method, 
of course, being obviously only of economic advantage when 
the saving achieved justifies the expense of the fitting. The 
trial will take the form of a fuel consumption test of not less 
than 40 miles and not more than 60 miles on a circular route, 
on the public road, and it will be open to all comers, whether 
members of an automobile club or not. Entries will be received 
from individuals only, who may each enter only one car, and 
must be made in duplicate, upon a prescribed entry form, 
copies of which may be obtained from the secretary, Royal Auto- 
mobile Club, London, 8.W. 1. 


BAMBOO FOR PAPER-MAKING.—The current number of the 
Bulletin of the Imperial Institute contains an article on the 
utilisation of bamboo for paper-making. Bamboo has come 
much to the front in this connection during the last year or two, 
and it seems likely that in the near future the manufacture of 
paper from it will be undertaken on a large seale in several 
countries. A British firm has been granted a concession for 
cutting bamboo in the Government forests in Trinidad, and has 
also established there a bamboo plantation of 1000 acres. Leases 
have been granted or applied for for working bamboo forests 
in Burma, Madras, and other parts of India. In Indo-China, 
two factories, equipped on up-to-date lines, are actually manu- 
facturing paper chiefly from bamboo. Paper made entirely from 
bamboo pulp is of high-class quality. On the whole the pulp 
is too good for the manufacture of ordinary news print, and is 
more suitable for the better grades of printing paper. The article 
gives an account of the general characters and distribution of 
bamboos and a detailed statement as to their occurrence and 
utilisation in various countries. The technical side of the sub- 
ject is dealt with at length, and particulars are given of the 
various methods which have been employed for the conversion 


Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE, 


(From our own Correspondent.) 
Coal and Wages Trouble. 


In re-laying the basis of the coal-mining 


Midlands and Staffordshire that successful re-organisation 
is impossible till labour recognises that its own well-being, 


diligence in the individual worker. Many of the coal pits 
of Staffordshire and Warwickshire, including Cannock 
Chase, are so costly to work that, unaided, they cannot 
make a direct return to their owners, They are, however, 
an invaluable support to local industries. Many of the 
latter could hardly hold their own in open competition 
if they had nct ready access to coal which is suitable for 
their purpose, and to the utilisation of which their works 
equipment is adapted. The canals are chiefly employed 
in carrying coal freights between the pits and the works 
which have been placed on their banks with a view to this 
convenience. If these sources of supply should be 
extinguished, or to any large extent curtailed, because 
coal owners could not afford to exploit them, it would 
be a calamity for the district. The iron, steel and general 
metal-working industries of the Birmingham area have 
been co-ordinated with the surrounding coalfields to 
an extent which is hardly paralleled in the country, and 
they can use up most of the coal raised in their vicinity. 
Fuel de-control at the end of March would put an end 
to an anomalous situation, and clear the way for placing 
the coal and iron industry on a sound economic basis. 
It is vital to the recovery of the iron and steel trades 
that the collieries should be maintained in full efficiency 
and productive capacity. It may be possible by the end 
of this week to see a little more clearly the course of 
events to which the deadlock between the eclliery owners 
and the miners is likely to lead. It appears to be quite 
clear that the owners are determined to end the national 
basis, even if it involves closing down for a period. It 
is not equally certain that the mmers will carry resistance 
to the stage of conflict, but the reductions in wages which 
are sed under existing conditions opens up a grave 
possibility that the men may act determinedly. The 
recent increase in the price of coal has caused a yood 
deal of anxiety in both the Staffordshire and East 
Worcestershire iron and steel trades, and manufacturers 
are inclined to be pessimistic. Industrial coal in this 
district, generally speaking, shows an increase of 2s. 6d. 
per ton at pit head. In some cases, however, notably 
in that of hard coals, the advance in price is as much 
as 5s. The general idea seems to be that no settled 
¢onditions can exist in the coal industry until the wages 
question has been disposed of. Wage reductions, it is 
held, are inevitable. 


Enormous Drop in Pig Iron. 


The unparalleled drop in Cleveland iron and 
hematites last week has entirely disorganised the Midland 
and South Staffordshire pig iron markei. Nobody knows 
what to do nor what prices in the immediate future in 
this part of the Fingdom are likely to be. The policy 
is generally commended, though it threatens Midland 
furnaces with an unexpected competition. Offers of 
No. 4 forge are forthcoming from Middlesbrough at 
£8 12s. 6d. delivered here. Northampton houses have 
accepted the challenge, some cf them now being prepared 
to deliver at £8 10s. On ‘Change to-day—Thursday 

eonsumers were not tempted by these figures, and offered 
£8. There is practically no sale for Midland pig iron, 
buyers are holding off till prices come down still further. 
Midland pig iron makers are not now generally acting 
together, and it is somewhat unlikely that reductions, 
whieh must take effect, will be made in the same formal 
manner as in the North. Practically every order booked 
is at lower prices than its predecessors, and there is a 
prevailing impression that still further reductions must 
be forthcoming in all cepartments. Rew ironmasters 
themeelves recognise that present reductions are in- 
adequate, but they will be assisted by the substantial 
fall in the price of coke, which, within the past few days, 
has been quoted 10s. per ton cheaper. That should 
afford considerable relief, and should have a marked 
effect on the p ice of pig iron. As I said in this column 
a week ago, the South Staffordshire pig iron trade has not 
known a depression so profound within living memory, 
save when strikes have visited the district with temporary 


paralysis. Out of thirty-two blast-furnaces in South 
Staffordshire and Worcestershire, only four are now 
producing. Thirteen have been damped down or blown 


out since the beginning of the year. Those still in blast 
are engaged mostly on high-grade iron, which is still 
being worked up in execution of orders taken some time 
ago. Current business is negligible. It is stated that 
mills and forges are not making more than one-tenth 
their ordinary output. The advance in coal prices 
cannot fail to further restriet activity. 


National Drop in Bar Iron and Staffordshire Prices. 


Price events in the Midland iron trade are 
moving fast. Staffordshire marked bars, since my last 
letter, have been officially reduced a further £2 per ton, 
viz., from £29 10s. to £27 10s., and circulars to that effect 
have gone out from the few houses. which now remain in 
the marked-bar trade. This is the third drop in best iron 
which has occurred since the slump in iron prices an, 
and it shows unmistakably that manufactured iron 
producers entirely realise that the only way to get 
business again is to meet buyers’ expectations in every 
practicable way. The national drop of £2 per ton in 
merchant bar iron to which I referred in the latest news 
column last week has brought out some, though not any 
great number of, new orders. The basis is now £24 10s. 
in. Staffordshire and Yorkshire. This price applies 
within producers’ home district only. Nut and bolt and 


industry the questions of wages and output will be of 
vital importance, and it is everywhere recognised in the 


as well as that of the whole nation, demands greater 


— 


bars can be bought at £14, the lowering of the local price 
to £22 can hardly be said to be an answer to the foreign 
invasion. The suspension of the Black Country nut and 
bolt industry, owing to the strike of operatives, is making 
some of the manufacturers uneasy about the stocks 
of continental raw material which they have accumulated 
even though the price is so much lower than that rulinc 
at home. The Belgian bars which are being offered a; 
£14 inelude sizes for which the British mills make a), 
extra charge. These extras have just been revised. 
Half-inch bars, on which an additional charge of 15s. 
has latterly been made, will now cost 10s. above the five 
eighths basis, and other sizes in proportion. Iron pas 
tube strip has been reduced a further minimum of a: 
least £1 10s. per ton, and on the maximum as much as 
£3 10s. per ton compared with the price of two or three 
weeks ago. The price has now been dropped to £24), 
which is none too cheap in view of the severe competitic: 
of steel gas strip not only from abroad, but also fron 
local re-rolling mills working on Belgian material. 








Position of Steel. 


Business is almost stagnant as faf as steel stri), 
and hoops is concerned, although the former is a materia! 
very largely used in the Birmingham district. La, 
week’s reduction of £3 per ton, making the selling pric. 
£20 per ton, has made little, if any, difference in th. 
demand. The local works, even with the drastic redu 
tions that have recently been made, are slack all roun 
and business is irregular. The new prices still leay: 
big margin in favour of the continental exporter. Whil. 
British billets, for example, cost about £15, Belgia 
material can still be bought at £9 delivered here. Ste 
bars re-rolled from Belgian billets have been reduced t. 
£16 10s. Sheet bars are obtainable at something k 
than £12 10s. There is very little business in blac} 
sheets, which are somewhat cheaper at £20. Galvanis« 
sheets are selling at £24 10s,, but there is no demand 


i 


Labour Matters. 


There is little alteration 
labour position in the Black Country. If anything tl. 
numbers out of work or on short time have slight! 
increased. Except that another furnace has been pu 
out in the Cradley district, works seem to be runnin 
much. as I reported last week. The strike in the 
and bolt industry continues, and many hundreds of hand 
have been “locked out as a result. There appears 1 
be little prospect of a change in the position of affair 
in the Midland branches of the chemical industry. It 
something like forty years since such a period of depres 
sion was known. In the engineering and brass track 
negotiations are still proceeding quietly, and there i 
stated to be a prospect of an agreement being reache«| 
this week. 


on the week in tl 


nut 








LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER, Thursday. 


Iron, Steel and Metals. 


For many weeks men engaged in the iron anid 
metal trades have been saying that the state of the markets 
was worse than it has ever been ; but in every depth there 
is a lower deep, and the markets this week are more 
demoralised than they were before. The only comfort 
one can have in the present state of things is that each 
depression must bring us nearer to a sound condition oi 
things, nearer to the time when the iron and metal markets 
will begin to recover, and when confidence in the future 
will again be possible. One cannot expect this for some 
time, because in all probability some of the prices have yet 
to fall a considerable distance ; but, on the other hand, 
some prices are obviously very near the bottom, and when 
we have found the bottom for all it will only be a question 
of a little patience. It has been suggested that the greater 
part of this year may be wanted to get the markets into 
order, and that is probably true 


Metals. 


The position of the non-ferrous metals is, generally 
speaking, weaker, and it is quite likely that some further 
fall in prices has yet to come, but the downward movement 
is now proceeding at a slow rate, tctally unlike the paraiys- 
ing reductions which have occurred, and which still have to 
occur in the iron and steel markets. Standard copper was 
very weak up to the end of last week, and the lowest price 
for nearly six years was then quoted. Apparently there is 
some trouble in America amongst those ,who hold copper 
under advances from bankers, and from time to time forced 
sales are made, and it is said that in the present state ot 
trade even small forced sales have a distinct effect on the 
market. The root of the trouble in copper is that actual 
consumers are holding very much less stock than is usual ; 
but, of course, so soon as trade conditions begin to improve 
this position will be reversed and consumers will hold 
more stock than is usual. One is strongly inclined to the 
opinion that even now it is wise to increase stocks of copper 
to the fullest extent compatible with financial conditions 
Best selected ingot copper could have been bought at the 
end of last week at £69 per ton, and it really does not seem 
probable that there is much risk in holding the metal at 
such a price. I do not say, of course, that it will not go 
lower, but 1 do say tha) the probable margin of rise is 
much greater than the probable margin of fall. The prices 
for manufactured copper and brass were again reduced, 
copper sheets and rods to £118 per ton, and tubes to 
Is. 44d. per pound. Yellow metal, 4ft. by 4ft. braziers, 
which were not so long ago at the same price as copper 
sheets, are now at 103d. per pound. The fall in tin is 
rather more than might have been expected, but probably 
the depression in the market is partly caused by great 
uncertainty as to the quantity of metal accumulated by the 
Malay States Government, and the possible policy which 
will be pursued by it in the liquidation of the stocks. The 
fixed or ‘* pegged ” price has now been abandoned, and the 
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fencing iron is being sold at £22. Seeing that Belgian 


Government will, of course, calculate in silver, so that any 
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further fall in silver will naturally lessen the stérling price 
which the Government will desire to obtain for the tin. It 
is suggested that the Federated Malay States Government 
should make an authoritative statement as to the quan- 
tity of tin available, and unless that quantity is much 
cceater than is currently expected that course would prob- 
bly be wise, for an unknown quantity hanging over the 
market is always disconcerting. Meantime the trade 
demand for tin remains very poor and does little to help 
peculators, Lead has recovered to a certain extent from 
ihe heavy slump which took the price down to £16 10s., but 
there is not much life in the market or any great con- 
umptive demand, and the recovery may be merely the 
result of profit-taking. What is wanted is a return of the 
demand from the building trade. | Spelter keeps fairly 
teady at the late prices, and ptobabty this market is 
is low as it ought to be in existing circumstances. ‘This, 
lowever, is not lo say that it may not yet become cheaper. 


Pig Iron. 


The,market in Manchester for pig iron is in a 
very unsettled state. So far as foundry iron is, concerned 
the price is now limited by the fact that Cleveland No, 3 
can be bought, delivered here, at £8 7s. 6d. per ton, or 
perhaps a little more where it is bought through a merehant 
und On merchant terms ; but most of the Midland makers 
do not see how they can supply iron at this price—which 
neans less than £8 at the furnacés—until they have 
succeeded in getting furnace coke at much less than the 
present price. There is some Midland iron to be had, in 
umall lots, at about the price indicated, but large contracts 
vannet yeb be taken at it, and in fact there are few, if any, 
consumers who are prepared to enter into large contracts. 
it must, however, be borne in mind that the lange Lanca- 
hire consumers have not been buying pig iron for nearly 
Tour months, and as a result most of the old contracts 
snust now be nearing completion. Very soon these larger 
consumers will be in the market and will perhaps be pre- 
pared to consider business if iron can be obtained at or 
near to £8 per ton delivered. The price was £14 10s. when 
they withdrew from the market at the end of October last. 
"he Derbyshire furnaces are asking £9 per ton on trucks for 
No. 3, but, of course, no business can be done, and one 
supposes that with a firm offer a buyer could place his 
order at much less. The price of West Coast hematite is 
believed to be reduced to-day by £2 per ton to bring it on 
a level with East Coast. 


Finished Material. 

Prices in the market on finished iron and steel 
are falling, but there is nothing very definite yet about 
the fall. Probably round steel bars could be bought at 
£16 and common plates at £20, but the theoretical prices 
ire £1 per ton more. 


Serap. 


The prices  yiews by the dealers for cast serap 
are lower, and probably good engine metal might be bought 
it £7 15s,, but there is no one to buy yet. The Lancashire 
consumers of heavy wrought scrap have now reduced their 
pciee to £5 per ton delivered at the works, as ayainst £6 paid 
hitherto, For heavy steel melting scrap there is no market. 


Aircraft Problems. 

With the object of stimulating interest in aero- 
nautical matters in this district a lecture was given at 
the Memorial Hall on Wednesday evening, March 2nd, on 

Some Problems in the Design and Operation of Air- 
craft,’ by Air, Commodore KR, Brooke-Popham, C.B., 
Chairman of the Royal Aergnautical Society. The lecture 
was given under the auspices of the Manchester Associa- 
tion of Engineers, and there was a large attendance of 
members, who evinced much interest in the very instruc- 
tive matter which the lecturer placed before them with the 
aid of lantern slides. The author explained the need for 
workers in aeronautics to aid in the solution of the problems 
which are as yet unsolved. He mentioned as instances the 
causes of engine failures, the majority of which, he said, 
were due to the accessories ; the difficulties to be contended 
with in high-altitude flying ; the need for forced induc- 
tion and alternative forms of power to internal combustion 
engines ; the possibility of improvement in aerodynamic 
efficiency of aeroplanes and the importance of not adhering 
too closely to stereotype forms. The need for metal con- 
struction to repiace wood also received attention. The 
lecturer said that as the effect of war conditions research 
was lagging behind development in this country, and urged 
the necessity for the fighting services keeping abreast of 
scientific developments. He maintained that a compara- 
tively small expenditure on aircraft would effect a large 
economy in the other fighting forces. 


Barrow-In-Furness, Tharsday. 
Hematites. 


The position of affairs in the hematite pig iron 
trade has undergone no change during the past week so 
far as new business is concerned. Buyers are still holding 
back any orders that they may have, and.# still lower devel 
in prices is looked for. The high cost of coal is, however, 
one of the difficulties that smelters have to face, for prices 
are maintained so far as fuel is concerned. Other raw 
materials have eased down in price. Makers are unable to 
quote lower than the recently reduced rates. At Barrow 
four furnaces are in blast and the output is being used up 
locally. At Millom two furnaces, which were damped down, 
have been put into operation to complete an order. These 
furnaces are working only from day to day. At Back- 
barrow the furnace on chareoal Dlast lias been damped 
down. How long the existing state of affairs will con- 
tinue it is difficult to say. 


Iron Ore. 


The demand for hematite iron ore is fair only. 
The Barrow Steel Company is keeping its Furness mines 
at work, but apart from that the trade being done is 
small and other Furness pits are on short time. The 
Hodbarrow mines are working again this week, but for how 
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long is uncertain. The importations. of, foreign ore) are 


fairly large. 


Steel. 


The activity in the steel trade is maintained at 
Workington and Barrow on railway and other material, 
but the outlook after the coming week-end is uncertain so 
far as Barrow is concerned. .The demand for steel rails is 
quiet, although rates have recently been reduced and 
billets and smaller sections are quiet, but a fair demand 
exists for hoops and the mills at. Barrow continue busy. 
The steel foundries are well employed. 


Fuel. 


There is only a quiet demand for steam coal. 
House coal is in good request, but supplies are short. 
Coke is in limited demand. 





SHEFFIELD. 
(From our own Correapondent.) 
The Outlook. 


THE trade situation here is not without its hopeful 
side, but, generally speaking, the outlook continues to be 
depressing, and it is only expressing the plain truth to say 
that in most respects conditions are gloomier than ever. 
By the time these lines appear the unemployment estimate 
will have risen to within the region of 25,000, and still 
departments, or whole works, are closing down, In a few 
directions good skilled men are still in demand, but viewing 
the position as a whole it cannot fail to have become plain 
to labour leaders that under market conditions such as those 
that now prevail, their theory that a shorter working week 
and no overtime is a palliative of unemployment breaks 
down rather miserably. It is too late réally to talk of it 
now, but Labour must understand at last that had there 
been a free-hearted response & year ago to the urgent 
pleadings of employers and other far-sighted industrialists 
for a substantial increase in the rate of prodaction per 
man per hour, some, at least, of the present trade stagnation 
would not have occurred, because production would now 
be costing so much leas per unit that manufacturers would 
have been in a much better position to tender for home 
and oversea requirements. Indeed, that extra production 
at & proportionately lower expenditure, assisted by the 
severe raw material and other “ cuts"’ that are being 
made, with perhaps a reasonable shading of wages, might 
have rehabilitated us in important foreign markets, to 
the tremendous advantage of the workers as well as to the 
benefit of the trade of the country. Instead of that, the 
short-sighted and even unsympathetic attitude of Labour 
has made the successive “ cuts ”’ in iron and steel prices 
that are now taking place almost futile as a means of 
making possible competition with continental rivals who 
are so greatly favoured by abnormal exchange rates. 
Labour is, of course, not wholly to blame for the existing 
state of things, nor even mainly to blame; but ieould 
have done a very great deal at.one time to lessen the 
severity of the present struggle for trade. Even now it 
could do something to improve matters, if it would ; but 
it seems as disinclined as ever to do se. Industrial con- 
ditions, presumably, have not sunk to a sufficiently low 
level to rouse Labour as a body to a sense of its own 
responsibility.in the matter, though here and there the 
gravity of the position is being recognised by a willingness 
on the part of the men to help the employers to meet their 
difficulties. 


Heart to Heart Talks. 


A rather unique opportunity to consider the 

uestion from that point of view occurred here on Satur- 
day, when the Sheffield Springsmiths’ Branch of the 
Associated Blacksmiths’ and Ironworkers’ Society had 
as guests at their annual gathering two representatives of 
the employers, viz., Mr. C. J. Hardy, of Cammell Laird 
and Co., and Mr. N. Roberts, of Brown-Bayley'’s Steel 
Works, Limited, the former being chairman of the labour 
branch of the Employers’ Association, and the latter 
labour manager for the firm named. To show the growth 
of the men’s society it may-be mentioned that quite recently 
the blacksmiths have increased the number of their 
branches from one to eight, whilst development is proceed- 
ing so rapidly that thete is room for twenty or even thirty 
branches in the district. In the course of the speeches 
there was a clear demonstration of willingness to assist 
employers to secure whatever f agments of trade could be 
snatched away from undercutting rivals on the Contitjent. 
One of the men’s officials candidly admitted his belief that 
the time for advances in Wages had gone. They had to 
face the fact, he said, that if employers could not get trade 
they were not going to keep men in idleness and pay for 
the losses. Now I am going to quote an instance, in a later 
paragraph, which shows very clearly how failure to take 
such an eminently common-sense standpoint has had disas- 
trous results ; but first I want to refer to the practical use 
to which Mr. Hardy put the opportunity afforded him as a 
guest at the gathering. He told the men that in his opinion 
the outlook was very black indeed, and that the only 
salvation was production at a cheaper rate. There were only 
two ways of improving matters: (1) The introduction of 
labour-saving appliances, and no firm was in a position to 
buy machinery to-day, because they.had no money ;and 
(2) a reduction in the cost of fuel, which was the keynote 
of the whole position. He expressed a hope that the price 
of coal would come down and that the miners would have 
sense and not hold up all other industries as well as their 
own. The wages question generally would have to be 
tackled. There would have to be a reduction, though what 
it would be he could 10} even hint at. There certainly 
would have to be more production or cheaper production, 
and the only way they could secure it was by a greater 
output for a given working week, with help from a reduc- 
tion in wages. Mr. Roberts spoke in a similar vein, and 
it is significant that both representatives of the employers 
were listened to with interest and without interruption, 
though some of their hearers’ views were probably dia- 
metrically opposed to any such suggestion as a reduction 








of wages. 














Some. ‘‘Funny Things*’ will Happen. 


On the same occasion one of the officials of the 
union mentioned that he had been told by a member of the 
Engineering Employers’ Association that “ there would be 
some funny things hap when many firms in Sheffield 
published their next balance sheets.”" That, of course, is 
what a good many of us feel, but it is of no use running to 
meet trouble, and every day brings us nearer to the time 
of trade revival. Pessimists here tell me, lugubriously, 
that this year will see the end of some of the financially 
weak steel firms. Anyone can say such things, though it 
is not helping the situation one whit—quite the reverse. 
It. is the time for determination and courage and hope. 
The optimist has a sporting chance of fighting through, 
but the man who is for ever presaging disaster cannot com- 
plain if he shares in it. From now onward there will be 
quite a number of Sheffield companies presenting their 
accounts for the year, including sueh large firms as 
Vickers, Cammells, and Browns. 26 first-named may be 
@ little doubtful so far as the rate of dividend is concerned, 
because the interim had to be passed last summer ; but 
there will be a distribution of some kind for the share- 
holders, whilst in the ease of the other two a 10 per cent. 
dividend seems to me to be a fairly safe forecast. At all 
events, Bessemers, which always opens the ball, has shown 
an excellent example by repeating the 10 per cent. distri - 
bution of the previous year, and if any local firm was badly 
hit during 1920 it was Bessemers. At the company’s meet - 
ing here on Monday Mr. A, G, Longden put the case for a 
reduction in the price of coal very succinctly, I thought, 
Instead of talking of an advance in fuel he urged the vital 
need of a substantial fall. From beginning to end, he said, 
six tons of coal are consumed in the production of one ton 
of steel, so that if coal could be reduced by 20s. a ton steel 
could be put on themarket at £6 a ton less than the present 
lowest price, which would mean bridging the gulf between 
inability and ability te secure orders and to give men 
work. Although the “ official’’ quotation of soft basic 
steel is £17, that material ean be bought in this district for 
fully 20s, less than that, whilst French and Belgian billets 
are offered delivered at one of the home ports at somewhere 
round £10, It will be seen, therefore, that Mr. Longden’s 
* bridge "’ would be most effective in countering conti- 
nental rivals in spite of the unfair handicap of an abnormal 
exchange, for a * cut” in our basic steel would put us 
on @ level with the foreigner as for price, and most buyers 
then would never for a moment hesitate about which to 
buy, In the home material there is invariably greater 
reliability, beside which, if a wagon of billets examined on 
the siding is not ap to specification it may be rejected, 
whilst foreign consignments must be taken for what they 
are. That a 20s. coal “ cut ’’ is likely is too good even to 
think about, though the fall in slacks is very useful ; but 
all eyes are now on the collieries in the hopes of a reduction 
of some kind in large coals. 


How Labour Loses Business. 


Here is the instance I promised to quote of how 
Labour stood in the way of its own, as well as the 
employers’, interests. It was said to me only this week 
by a friend in Lincoln, who culled it from one of the local 
papers—the Lincoln Leader. There is, however, ncthing 
exclusive about the information, because the firm con- 
cerned—William Foster and Co., Limited, the Lincoln 
engineers, famous as the makers of tanks during the war 
had had the facts printed and distributed to its workmen, 
These facts, relating how a valuable contract wes lost to 
the firm, were printed and a copy placed in each man’s 
wage packet last weck, so that he might know the position 
for himself. The document consists of eight letters form- 
ing the eorrespondence which has passed between the firm 
and old.custemers with a house at Buenos Aires. The first 
letter ran :—‘‘ You will remember the conversation we 
had at Smithfield Show, when we promised to urge our 
Buenes Aires house to order a few maize sheller sets as 
a beginning to re-start trade in your machinery. We are 
glad to say that as a consequence of our letter we have 
to-day heard by telegram that they are willing to place 
with you a small order provided prices and delivery are 
right. We must remind you that the maize harvest is 
still (February 3rd) a long way from being assured, but our 
Buenos Aires friends are willing to do their part in running 
the risk of an order. Please, therefore, quote us your best 
prices and terms.and delivery for six 8 horse-power port. 
ables with ten Traga maize machines and for four 6 horse- 
power portables with twelve Hija do la ,Traga maize 
machines, all of the latest standard pattern, for the Argen- 
tine. In view of the difficulties of business please do the 
best you can to assist us to re-open in your line.” Four 
days later Fosters dispatched a reply, quoting price—— 
about £14,000—terms—cash in Lincoln in three months 
from date of dispatch of goods from the works—and 
delivery, the whole to be completed by early in May. The 
reply to this pointed out that delivery was too long for the 
purpose, suggested that overtime might be worked on the 
job, and that the price might be cut. Then the document 
proceeds :—‘* On receipt of this letter Sir William Tritton 
visited a prominent local trade union official and explained 
the situation. The matter was considered with sympathy, 
but owing to the rules and regulations being part of a national 
agreement, nothing could be done to assist."’ 


Unemployment Rather than Overtime. 


_ Fosters thereupon wrote to their customers, 
pointing out that the price quoted left them a gross profit 
of under 8 per cent., and that the three months’ credit 
reduced the real profit margin to under 6 per cent., adding, 
“We have reached an irreducible minimam. As to over- 
time, your suggestion is impossible under present con 
ditiens. . « Our factory hours have been reduced 
from. fifty-four to forty-seven per week and wo 
have had an intimation from the ironfounders that on no 
account will they work overtime. Prior to 1914 our men 
recognised that our trade was largely seasonal and were 
willing to take advantage of a flowing tide and work at 
reasonable rates when harvest condit. ns ‘brought work 
suddenly to us, but now the trade unions put every obstacle 
in the way of our efforts to seize such an opportunity as 
has now arisen. Although many of our men are out of work 
or only partly employed, they_do not see their way to work 
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overtime except at ‘ time and a-half.’ The other alternative 
is double shifts of day workers ; but there; ‘again, we are 
handicapped because, with two shifts working in one day 
we are compelled to pay @ premium or additional wage of 
18 per cent, This is really a penalty on us for employing 
a double quantity of men,” The letter concluded by stating 
that acceleration of delivery by fourteen days would add 
12 per cent, to the labour cost and ing that the 
buyers might be willing to bear half that extra cost, 
though the remaining extra 6 per cent. would entirely 
wipe out their—Foster’s—profit on the deal. The final 
letters from the customers stated cardidly that both 
delivery and price were wrong. “The prices quoted by 
American firms are ever sc much lower than yours, and you 
are quite out of it. Tn short, we can do better with 
American manufacturers, But your Jast sugyestion that 
we should pay 6 per cent, extra in order to get a fortnight’s 
earlier delivery because the Lincoln men have made some 
silly rule about overtime knocks the bottom out of the 
whole business, The Argentine farmer won't pay your 
fancy prices. He buys for value every time, and though he 
has always been prepared to pay a little extra for English 
quality, yet the newly suggested premium is the limit. We 
are sorry that your proposals render business impossible, 
and we must let the matter drop with great regret." In 
a covering note to Sir William Tritton the writer of the 
letter said :—‘* After doing all the business we have done 
with your firm, amounting, I suppose, to over a quarter 
of a million sterling, it is really sickening to find ourselves 
up against a snag like this." And when you come to think 
ot it, this kind of thing is going on all over the country at 
the present moment, It is by no means confined to 


Lincoln. What can Labour say in defence of such an 
indictment ? Is it of any wonder that unemployment is 
rising ? 


What the Penny Mark Does. 


Sometimes, of course, business is lost entirely on 
account of abnormal exchange rates and no fault 
of Labour. Such an instance I ped across at the 
British Industries Fair last week. I was wandering through 
the cutlery section at the White City and sto to chat 
with the head of a very old Sheffield firm, who told me of 
a striking instance of British trade being beaten by the 
depreciated mark. An electrical engineer called on the 
firm recently and said he wanted a knife containing a 
sparking plug tester, a gauge, a file, and a blade. Tt was 
made for him and he ordered five gross at 60s. a dozen. 
He sent it to a German firm for a quotation and the 
Germans made an exact copy of it, equal in finish and 
quality, their quotation being 12s. a dozen delivered in 
London. The Germans sold it at one-fifth of the Sheffield 
price, but owing to the low value of the mark it cost them 
only one-twelfth of that price. That is the kind of thing 
the Sheffield cutlery trade is up against. 

General Conditions. 

From what I have already written something will 
have been gathered of the trend of trade in this district. 
It is rather disquieting, though there is a feeling that the 
‘cuts ” now being made almost weekly in iron, steel, and 
ferro-alloys are bringing us appreciably nearer to brighter 
times. Black furnace coke has dropped 10s. to 45s. on 
rail at ovens and 55s. f.o.b, for export. The approximate 
prices of small fuels have fallen several shillings, as will be 
noticed in the list of “‘ Current Prices.” South Yorkshire 
bar iron has been lowered by 40s. and pig iron and steel are 
moving downward. Prices of the former are now all 
below the £10 mark in this district, and those of the latter 
are greatly subject to bargaining. The reduction in slacks 
already referred to has really been in tion for some 
little time, though only now is it officially notified. Fur- 
ther steel departments are closing down, and ‘even staffs 
are being drastically reduced or dispersed. The heavy 
departments continue to lose ground, rolling mills are im 
want of work, and forges are coming to a standstill. High- 
speed steel makers report no improvement. Scrap is most 
difficult to sell. 





SCOTLAND. 
(From our own Correspondent.) 
Labour Affairs. 


A sToPPpAGE of work in Scotland involving 
about 2500 workers has occurred in the electrical trade. 
In Deeember last the Electrical Trades Union gave the 
Electrical Contractors’ Association of Scotland notice 
of a claim for a rise in wages of 6d. per hour to bring the 
rate up to 2s. 9d. per hour for a 47-hour week. At the 
same time the employers gave notice of a reduction of 
3d. per hour, making wages 2s. per hour. Ata conference 
held a few days ago no settlement was arrived at. The 
stoppage affects the principal towns in Scotland. In the 
Glasgow area the workers affected are mainly employed 
in the house-building industry and ship-repairing, G w 
vehicle builders have also come out on strike against a 
reduction in wages of 3d, per hour for men engaged on 
commercial road vehicles and 4d. per hour for workers 
engaged on passenger-carrying vehicles. This decision 
to strike affects members of the National Union of Vehicle 
Builders in Glasgow, Paisley, and Greenock. 


Proposed Trade Union Institute. 


At a conference of representatives of trade unions 


held in Glasgow at the week-end a proposal to erect a 
Scottish Trade Union Institute was under discussion. 
The proposal involves the erection of a suitable building 


in Glasgow as the central headquarters of the Scottish 
trade union movement. A circular was read stating that 
the Parliamentary Committee of the Trades Union 
Congress had been offered the option of a site in the centre 
of Glasgow, and that it was confident of sufficient support 
to realise the desire of establishing a centre worthy of the 
movement. The conference instructed the Parliamentary 


Committee to secure the option of the site offered and 
to issue an appeal to the trade union movement in 
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Glasgow Subway and High Costs. 


directors will seek powers to close the line tem 
whenever necessary. 


of employees and the abnormal cost of coal, cables, and 
all materials. 


relieving traffic congestion ; 


pay it would be necessary to acquire the coneerm at a 
merely nominal figure. The tramways, he added, even 


days as the Subway carried in twelve months. 


Pig Iron. 

The pig iron market, is extremely flat, and the 
outlook is very discouraging. The demand is of a meagre 
description, and there is practically no business being 
done either for home consumption or export. Makers 
have fair stocks and supplies are plentiful,» but (with! the 
present depression at local steel and ironworks buyers 
are almost wholly inactive. In any case were orders to 
come on the market the current cost of imported material 
compared with local productions would probably turn 
the seale in favour of the former. Consequently, with 
stocks in fair bulk, and production ‘rather unprofitable 
at present, it is not surprising that additional furnaces 
have been put out of blast. In fatt, it seems only 4 
question of time, and only a short period at that, until 
all the furnaces in the district will be out of commission. 
All prices are easier. 


Iron and Steel. 


Despite all efforts to improve matters the 
situation in the steel and iron trades continues depressing 
in the extreme, It is reported that conditions at the 
stee! works could, not be much worse than if an actual 
stoppage took place. Orders for all descriptions of 
material are very scarce, and works have great difficulty 
in maintaining even a modified system of employment. 
Bteel. angles and joists have been reduced to almost 
competitive levels, the former being about £16 12s. 6d. 
and the latter £16 5s. for export. Boiler plates are still 
very dear, but no doubt a price could be arranged for 
prompt business if only to keep mills employed. Black 
Bteel sheets are very slack, and galvanised material] is 
no better. off. A lot of time is being lost at the malleable 
ironworks, and though the basis price for Crown quality 
is £23 per ton, a lower figure may be touched for a good 
Specification. A fair amount of business is being done 
in light castings, and tube makers are doing a moderate 
turnover, though not so busy as at this time Jast year. 


Coal. 


Business in the Scotch coal trade during the past 
week has hardly held one redeeming feature. Buyers 
have not shown any activity, and markets have been dull 
throughout, .. The industrial demand is still very flat, 
and export shows little movement. Consequently there 
are few orders passing either for prompt or forward 
delivery, and loss of work at the collieries ig on the 
inerease. Inquiries for export are said to be a little better, 
and business may result, but so far splint coal is practically 
the only class to show any movement in the West of 
Scotland, while in other districts. practically nothing 
is being done, with the pcssiblé ‘exception “of small 
turnoyer.in, treble nuts in Fifeshire. Ells and steams 
are very slow, and prices are easier, especialy for Fifeshire 
qualities. Navigations are fairly well held. _ Ayrshire 
nuts are weak, and the Lothian varieties are not much 
better... Drosses are hardly moving at all, and it is said 
that quantities can be had at 20s. to 25s. per ton, 
Aggregate ‘shipments were 131,972 tons, against 119,814 
in the preeeding week and 289,128 tons in the same week 
im 1913. 





NORTH OF ENGLAND. 
(From our own Correapondent,) 


The Trade Position. 


Tue general trade position in the North of 
shows little or no improvement, though many 
people are inclined to take a more favourable view of the 
outlook and are hopeful of an early, recovery. The 
menacing situation as regards Germany, however, has 
added to the uncertainty, and is bound to have a detri- 
mental efiect upon the general course of trade. An en- 
couraging feature in the pig iron trade is the, fact that 
@ mumber of inquiries from abroad have been received, 
and there seems a prospect of an early expansion of 
business in this direction. 
is still adopted in practically every section of trade. 


Cleveland Iron Trade. 


As anticipated, other districts soon followed 
Cleveland’s lead in the matter of price reductions, but 
none has been quite so drastic, and Cleveland iron is still 
the cheapest in the country. It must be admitted, how- 


form of new business. True; there has been but @ limited 
time in which to test the strength of the market, and 
there are not lacking signs of ‘some expansion in the 
demand. But ‘as yet the increase in the actual business 
has not béeti all that had been hoped, and there must be 
a much bigger inquiry before we ean hope to see the idle 
furnaces ‘in blast again. Continental iron is still cheaper 
than Cleveland, but the disparity, with freight added to 





Scotland for financial support. 


the foreign producers’ price, is not so great, and if home 





The annual meeting of the Glasgow Subway 
Railway Company will be held on March 17th, whemthe 
rarily 
This movement is’ result of a 
heavy loss sustained during the past ‘year, due to a strike 


It had been suggested that the Glasgow 
Corporation ‘might ‘purchase the subway as one means of 
but, in his report on ‘the 
matter, Mr. Dalrymple, the general manager of the 
Corporation Tramways, said the subway would be of 
little use as a relieving factor, while in order to make it 


with reduced traffic, carried as many passengers in twelve 


A policy of eaution, however, | 


ever, that the courage of the Cleveland producers in taking | 
such a bold step has not met with its due reward in the | 
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consumers. were gure that there would be no further fall 
in price more orders. would be fertheoming, as many of the 
works are bare of stocks.. But so long as the impression 
is abroad that the downward movement is still in progress 
buyers will naturally only cover their minimum require. 
ments—-hence the limited demand. There seems, however. 
little prospect of any further reduction in price, unless fuc! 
becomes, cheaper, A. conference between the ironmaster. 
and the coke, makers was held early in the week, and i, 
was hoped that, the outcame would have been cheaper fuc! 
for the blast-furnacea, but the discussions proved abortive. 
and, there. seems no prospect now of a fall until March i 
out, and. contre! ends. Phas the indications are that pi 
iron prices, too, have been stabilised for this month o 
any rate... Home consumers still come forward ver, 
slowly, but an encouraging sign is the fact that inquiries 
from, abroad have already revived, and there seems a 
Pronpess of a little expansion in this direction. Italy and 
umania are reported as being in the market for supplie 











Hematite Pig Iron. 


The East Coast hematite pig iron trade, withou: 
developing briskness, is showing signs of returning anima 
tion, and there is quite a fair inquiry both from home an 
foreign consumers, to whom the quotation is uniform a: 
180s. for mixed numbers and 182s. 6d. for No. 1. 











Iron-making Materials. 

Business in the foreign ore trade is almost at a 
standstill. Deliveries under current contracts are comin, 
forward in embarrassing fashion, and consumers with 
many furtiaces idle are almost at their wits’ end as to how 
to store thesé redundant cargoes. Price cuts offer no temp - 
tation, ‘and although on a 9s. freight 37s. 6d. per ton is 
named, it is quite a nominal figure. Good medium furnace 
coke is tnchanged at 54s. 6d. at the ovens. 


Manufactured Iron and Steel. 


The state of affairs in the manufactured iron and 
steel trade shows little change. New orders are extreme!) 
searce, and some of the works are only kept in operation 
with difficulty. Small lots are being sold to cover prompt 
needs, but in the present state of the market nobody wants 
30 buy ahead, and the outlook is shrouded in uncertainty. 
Makers, however, assert that they are selling at a loss, 
and, at least until fuel is cheaper, must maintain current 
quotations. 


The Coal Trade. 


There is no important change or development in 
the Northern goal situation. which in every branch of the 
trade is about as difficult and embarrassing as could well be 
imagined. The whole position of the market is gloomy, 
and the prospects, at least for the next few months, are 
by no means encouraging. There are hardly anyorders 
in hand for early delivery, and very little is being booked 
The one feature apparent above all others is the want ot 
business; orders are very scarce, and many of the pits, 
chiefly in Northumberland, are put to extreme expedients 
to keep going at all, while in the overwhelming majority 
of cases lost time is more frequent than working days. A 
number of inquiries are reported, principwly from Italy. 
France, Finland, Denmark and Sweden, but there is 
nothing quite tangible, and probably the bulk ‘of: the in 
quiry is in the nature of feelers, which are made chiefly 
to test the market. As prices are not coming down 
very quickly it is not expected that there will be much 
result just now. There is hope that a at least of the 
Indian trade will revert to the North-East Coast, though 
there is nothing moving at the moment. The question of 
the increase in the prices for the home market stands just 
about where it was, which is, that while Northumberland 
collieries are generally insisting on the increase of 5s. in 
prices, the collieries are acting individually, and 
for, the most part are not insisting upon, nor, indeed. 
expecting, any increase at the present time. The opinion. 
however, is gaining ground that Northumberland ‘prices 
will not be Jong in returning to their former level. The coke 
market continues to be exceedingly quiet atid void of 
interest. There is a very poor inquity, both for gas and 
foundry, sorts, and with heavy stocks in hand the position 
of makers is very difficult. 


Foreign Iron and Steel Imports. 

In view of the present trade depression and the 
growing keenness of foreign competition, @ comparative 
statement of the iron and steel imports into the Tees in 
pre-war atid post-war days is of especial interest. At the 
request of the Tées Conservancy Commission a return 
has been prepared, and it shows that in February, 1913. 
4521 tons were imported——2230 tons billets, blooms and 
slabs, 10 tons of pig iron, and 2281 tons of plates, sheets. 
bars, angles! &e.: In February, 1914, the imports were 
5091 tons—3110 billets, &c., 4 tons of pig iron, and_]977 
tons plates, &c. In February this year 10,297 totia ‘were 
imported—3705 tons billets, &c., 3919 tons of pig iron, and 
2673 tons plates, sheets, Kc. 


River Tees Developments. 

The establishment, of a new river line has been 
decided ‘upon by the Tees Conservancy Commissioners 
| This step has been rendered necessary by the erection of 
| new works at Greatham Creek, on the north side of the 
| riyer, and when the scheme is completed there will be a 
| navigable channel 1000ft. wide. 














WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Coal Trade Situation. 


Stxcz I wrote. a week ago a good deal has 
happened to enlighten the public as regards the_present 
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situation in the coal trade. { The coalowners, through the 
president of the Mining Association, have set forth their 
position concerning the question of wages; the miners, 
through the secretary of the Miner# Federatidh, h@ve 
issued their reply and laid down ineivepae bs réppectg 
a settlement of the wages problent ; and the Govérnm 
has introduced their Bill to de-control completely the 
coal industry as from the 3lst inst. The result is that 
the air is cleared to some extent; but, at the same time, 
it is useless to disguise the fact that the differences between 
the eoalowners and the men's leaders are very serious, 
and confirm the view e3 #ome time ago that a 
settlenient ‘is scarcely likely to be arrived at by the end 
of the month unless there is a considerable modification 
of the attitude of one side er the other. As previously 
pointed out, the most vital point of ‘difference relates to 
wages being settled on a national,as against a district 
basis, the latter, in the opiniog, ofthe owners, being the 
only salution. But, apart from this question, there are 
others which will not by any means be free from difficulty. 
For instance, thé standard wage and the profit to corre- 
spond to it, as well as the question of the division of 
urplus profits, are matters that are not likely to be agreed 
upon very quickly. A minimum wage equivalent.to the 
distriet rates and percentages in operation in July, 1934, 
form an offer to the workmen which they consider too 
low, ‘There is no doubt their demand will be for.a higher 
standard, Furthermore, the owners, will, without deubt, 
do their utmost to abolish the war wage, while the men 
will be equally as strenuous in their @fforts to retain it. 
\s regards the Government Bill for the de-control of ‘the 
industry, the Government géteo®’ siipport “either | from 
capital or labour, but rather oppositiom’ ‘Theoppesition on 
the part of the miners is more proneunced than-thet of the 
coalowners, #8 it is very obvious to the,workman that 
present wages cannot be maintained without Government 
tinancial support. The qiitstionis to what extent the 
balance will be on the wrong side when the accounte for the 
whole indastry for the present quarter.are known No 
one for @ moment expects that there will bewnything left 
in the pool. From the point of view of the coalewners, 
the worst part about the Bill is that the financial liability 
of the’ Government réstricted to nine-tenths ‘of the 
pre-war ‘standard profits. “A grave element of ‘doubt 
exists whether coalowners' will be reeowped for their 
heavy losses of the current quarter, inasmuch as it is 
understeed «that the Government will oly, undertake 
to make wp the profits to the nine-tenths of the standard 
if the reduction of profits is due to any action of the 
Government respecting coal control. The Government 
is certainly blamed all round for the present tinfortunate 
position in which the industry stands, but, aturally, 
the Government does not admit responsibility. 


in 


Losses for January. 


The statement made last week concerning the 
losses suffered by eoalowners ini this distri¢t fot the month 
of January has been supplemented ‘by Mr, Finlay A 
Gibson, the ‘secretary of the Coalowners’ Association, 
whe deals with the returns of 149 colliery undertakings 
producing in January 3,166,000 tons, and representing 
the whole output of the coalfield, with the,exception of 
200,000 tons. Taking the total quantity of coal dis ble, 
it is shown that the colliery loss per ton Was The 7a. 
while with regard to the coal supplied forinland cori#amp- 
tion, thefoss per ton was 15s. 6d. The total proceeds on 
all coal disposed of was £5,719,240,.and the total costs 
were £788,906, leaving a pithead Joss of £1,969;666 ; 
but if allowance is made for the quantityefer high no 
returns had been received, a ioe wasmore than 
£2,000,000...Out of the total number of 148. celliery 
companies, only seventeen made a very small profit. 
There were forty collieries »where the cost ranged from 
55s, to 65s., thirty-one collieries where the cost-renged 
from 65s. to 100s., while in twelve cases it wasver 460s., 
while the average loss on the whele,cutput was 13a. 7d. 
The statement sets forth that there were twenty-four 
collieries which lost between 20s. and 30g, per ton,.twenty 
where the loss was between 30s. and 40s, per ton, nine 
collieries where the loss was between 40s. and 60s. per 
ton, twelve collieries where it was between 60s. and 95s. 
per ton, and five collieries where the logs was Ovér 100s. 
per tony 


Household Supplies. 


The action of South Wales coalownérs in ad- 
vancing their prices for eoals for househtld use;a step 
which has not been followed by edalownefs ‘in other 
districts, has naturally resulted in the merchants charging 
higher »prices to the consumers,,;The actual charges 
now fixed by, the merchants for supplies in one-ton lots 
and upwards are 71s. 6d. delivered ior first-gradé large. 
67s. 6d, for seconds, 63s. for thirds, 70s. 6d. for ‘washed 
household nuts, 6ls. for Monmouthshire cobblés, ‘aiid 95s. 
for anthracite washed machine-made nuts.” Thésé prices 
have been determined by the average actual increase in 
the prices charged to factors and merchants by-colliery 
companies, and involve no increase in facterage changes. 
For quantities under one ton it was agreed to charge Is. 
per ton extra, so that the small consumer again suffers. 


Out-of Work Levy. 


A®mumber of the miners in South Wales. are not 
taking kindly to the decision come to by the South Wales 
Miners’. Federation concerning a levy being made upon 
them to relieve the distress among those sneamgreyed. 
The coalowners agreed to assist the Federation by de- 
ducting 6d. per man per shift at the cd ries, but it 
appears that'many workmen either object té “the levy 
altogether or to the method of collection. In-atiy~ease, 
they have asked for the return of the levy made upon 
them, and im some cases it has been paid to them; but. 
at the same time, they have received fourteen, days’ 
notige to terminate their contracts. The attitude of the 
Federation towards them in the circumstances is not 
Sympathetic, seeing that they are not prepared to make 
any sacrifice for their less fortunate fellow-workmen. 
In such cases where they have received notices the 
Federation is not taking any action. They are regarded 


and they become unemployed, they will be without any 
claim upon the Federation for out-of-work benefit. 
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in South Wales is still very bad. It is quite the exception 
for miners to do more than two days’ work per week, 
while it is estimated that at least 3000 seafaring men are 
idle; work at the docks is also very quiet. Following 
upon the action of the Gardiff Railway Company and the 
Barry arti Penarth authorities in serving notices Upén 
tippers, comes the deeisiom.of the Alexandra Dock and 
Railway Company giving notices to 55 out of 127 tippers 
at the Newport Docks, These notices expire at the end 
of this month. The result is that altogether close on 600 
coal tippers at Cardiff, Penarth, Barry and "Newport are 
affected. The question is being discussed by the National 
Union of Railwaymen in conjunction. with the Transport 
Workers’ Federation. About 150 workmen-in the repair 
shops of the Cyfarthfa Steel Works at Merthyr have 
received a month's notice, The main works were stopped 
about twelve months ago... The rolling mills at the 
Dowlais Steel Works were set going on Monday, but it 
is only for this week. It has meant, however, émploy- 
ment for a thousand workmen, which was very weleome. 


Patent Fuel Ring Broken. 


Last month patent fuel manufacturers came to 
the decision to fix minimam f.o.b. prices, thus following 
the action of the coalowners in respect to steam coals. 
The prices adopted were 54s. for.Crown fuel, 52a.6d. for 
other Cardiff and Newport brands, and 50s, for Swansea 
fuels. Patent fuel manufacturers adopted this course 
owing to their heavy costs of production, but thé steps 
taken to maintain their prices have not been successful. 
One firm notified that it could not be bound ‘by the 
arrangement after the 4th ‘inst., with the resul€ that 
others recognised the futility of adhering to the fixed 
minima. The outcome is, that makers are queting. their 
own prices, and are keenly competing for whatever orders 
are available. 


Current Business. 


Operations an the coal market continue at a 
very low ebb, the orders from abroad that are definite 
being very few. Competition for them is so keen that 
exporters are quoting for them on a basis which leaves 
practically no margin of profit, and, in fact, are taking 
a freight risk which, if the freight market. went against 
them, even to a amall extent, would mean their ineurring 
& loss. Inquiries for coal from France are almost, non- 
existent, and business fer Italy is also very quiet, but 
there is a relatively better demand from Spain for both 
coal and fuel. The fixed minimum prices for coals are 
being adhered to, but in a few cases collieries are asking 
rather higher prices owing to the fact that the minimum 
prices mean working at 4 loss. Furthermore, as work in 
the coalfield is so peculiar, cexteindescriptions are very 
Bearce, and some 8& in have, a8 a consequence, asked 
as much as above the minimum for their coals; ‘this 
being mere particularly the éase with superior steam 
smaiis. It is reported that the New Zealand Government 
has arranged for 150,000 tons of Cardiff.and Monmouth- 
shire steam coals for the New Zealand railways. , The 
demand for this coal was brought about by the strike of 
miners in Australia, but, as the strike is now over, some 
doubt exists as to whether the supplies from’ this district 
will be needed. The business is understood to have been 
arranged ‘at 85s. to 87s..6d..c.if., being om the basis of 
55s. f.o.be for the coals. Tenders «were also sent in on 
Wednesday for 50,000 tons of large steam coals for the 
Electrical Light Company, Monte Video, the ‘delivery 
being from April lst to the end of Mareh next. Coke 
prices for export remain about 60s. to, 62s. 6d., and 
patent fuel is about 45s. to 50s. Pitwood is steadier 
at 32s. 6d. to 35s. 
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Latest News from the Provinces, 


LANCASHIRE. 


MANCHESTER, Thursday. 


The Slump in Cotton, 


Durinc the past week a remarkable slump 
occurred in the prive oferaw. cotten. | After soaring as 
high as 32.41d. per Ib. in Liverpool last year, American 
cotton was last week.sold at. 6.38di, while Egyptian 
cotton, which was sold as high as 99d. perdb. last year, 
recently *‘ changed hands "’ at 13d. per lb. These low prices 
are dbout the same as existed immediately before the war, 
and are, of course, quite artificial, for cotton cannot be 
grown for anything like the same eost.as in pre-war times. 
‘The position is all the more paradoxical seeing that the 
next crops will probably be lighter than usual. Professor 
J. A. Todd, speaking on the subject a few days ago, said 
the reeult would certainly be to reduce'the area given over 
to eetton growing. ‘The Americans ‘are even talking of 
a 50 per cent, reduction. With regard tovthe supply of 
Egyptian cotton, Professor Todd pointed,.out ‘that the 
world consumed 934,000 .bales, against a.crop of only 
738,000 bales. This year the crop, would be substentially 
less. It was extremely unsatisfactory. It could only 
be a question of time for the demand to reeover to some- 
thing like the pre-war normal, and then where was ‘the 
supply to come from ? There was no prospect of getting 
back to the pre-war figures in Egypt, and there was no 
other country coming forward to take its place.’’ We 
must face the question of getting Egyptian cotton-else- 
where. The only place was the Soudan, 


Commercial Delegates in Manchester. 


During the last few days Manchester has been 





as having rebelled against the Federation’sdecision to make 
a levy; and thé resul¢ ds’ that“when théir noticés ekpire, | 





visited by a number of gentlemen from France, Belgium, 
Switzerland, Finland, Sugar, Sweden and’ Rumania. 





‘Théss “gertlenién are ‘the “Government representatives 


of leading manufactures of the various countries, the 


leader being M. Gaston Vidal, Under-Secretary of State 
for Technical Instruction in France. The members of 
the mission have Jo not at the Town Hall 


and ) shéwn Tne most important works and 
under taiinge in iS 


SHEFFIELD. 


ct. 


Further Steel and Iron Cuts. 


Acid billets have been officially lowered by 40s. 
to £20 for Siemens and £19 10s. for Bessemers, but 
no change has been made in the official quotation, of basic 
billets, though in both cases business is reported at lower 
prices than those given. Derbyshire No. 3 foundry is 
quoted at £9, a fall of 20s., and forge has dtopped to 
£7 17s. 6d., Lincolnshire foundry to £8 10a., and forge to 
£8 5a.; but these figures are quite nominal. No change 
has been made officially in hoop iron, which usually moves 
down with bars. Foundry coke has fallen 10s. 


Death of Mr. Oliver Winder. 


Mr. Oliver Winder, who quite recently, .waa 
appointed a local director of Thomas Firth. and Sons, 
Limited, died at his residence, Brincliffe Mount, Sheffield, 
on Tuesday, from pneumonia, at the age of forty-seven 
years. Mr. Winder, who served his time in the Lanca- 
shire and Yorkshire locomotive works at Horwich, Lance- 
shire, became works manager of the Locometive, Carriage 
and, Wagon Works. Qn the outbreak of war he was ap- 
pointed superintendent engineer of the Yorkshire area 
for the Ministry of Munitions, and as such saw’ ‘Pirths 
ereét the huge National Projectile Factory. at’ Temple- 
borough, of which he later was made genetal manager 
Soon after the cessation of hostilities, Mr, Winder,joined 
the manent staff of Firths, becoming. works sapager 
of e firm's gun department, and subsequently being 
offered a seat on the directorate. He was very greatly 
esteemed, and his lamentable death seems to have cut 
short a career of considerable importance. Mf. ‘Winder 
leaves a wife and young family. 


WALES AND ADJOINING COUNTIES 
Coalowners’ Association. 

Mr. Percie O.. Ward—-Lewis’ Merthyr Collierjes— 
has been elected Chairman, and Sir Leonard Llewelyn 
vice-chairman, of the Monmouthshire and South Wales 
Coalowners# Association for the ensting year. The 
eutput of the colliery companies which are members of 
the Association for the past year was as follows :--Cardiff 
district, 25,931,377 tone, a decrease of 1,381,863 tons; 
Newport district, 11,073,939 tons, a decrease of 331,590 
tons; and Swansea district, 4,283,745 tons, a decrease 
of 136,899 tons. 


Coal Import Licences. 


The intimation is made that coal import:Jicénces 
for Welsh coal] into Belgium are not now required, 


Swansea Metal Exchange. 


Afew more inquiries were reported on the market 
for tin-plates, but the tone is still easy, and forced sales 
of stock plates have adversely influenced prices. It is 
understood that further mills are closing down. Business 
in tin-plates, galvanised-sheets; and tin arid sheet bars is 
extremely quiet. 





Tae Inetrrute or INpustriaLt ApmrnistraTion.—The first 
annual dinner of the recently formed Institute of Industrial 
Administration was held at the Hans-crescent Hotel on Tuesday 
evening last, with Mr. H. M. Surtees Tuckwell in the chair. 
There was a good attendante of ladies and gentlemen. A novel 
toast headed the list. It was that of ‘Capital, Administration 
and Labour,” and was by Sir Lynden. Macassey, and 
responded to by Sir Witham Plendert on behalf of capital, Capt. 
Riall Sankey on behalf of administration, and Mr.“ Brownlie 
on behalf of labour. The keynote of all the speeches:was the 
establishment of better understanding between capital and 
labour through the influence of wise and sympathetic adminis- 
tration. Mr. Brownlie, we noted with pleasure, urged ‘that 
workmen should be taught the principles of ecotiomics., The 
health of the Institute was pro y Lieut.-Colonel Louis 
Tebbutt, and a! properly responded to by Mr. E. T. Elbourne, 
who, with his late partner, Mr. Brindley, conceived and 
established the Institute. The Chairman gave the toast of the 
guests, which was acknéwledged by Sir W. H. Beveridge. An 
excellent musical programme was used to temper the mgour of 
the speeches. 

Royat Institvurion.—aA general meeting of the members of 
the Royal Institution was held on Monday afternoon, March 
Tth, Sir James Crichton+Browne, treasurer and vice-president, 
in the chair. Sir Frank Benson, Mr. I. W. Bullen, Mra. R. C. 
Bussell, Miss E. Caird, Mr. C. H. Combe, Mr. H. R. Darlington, 
Mr. P. Faraday, Mr. G. J. Goldie, Major Gordon Home, Mr 
W. G. Klein, Dr. A. G. Levy, Miss 3) Lindley, Mr. E. 
MacRury, Mr. M. R. Trower, Mrs, Ractivand, Sir . Robert 
Robertson, and Miss L. C. Western were elected members. The 
Secretary reported the deaths of Professors Odling and L. C. 
Miall. The following are the after-Faster lecture arrange 
ments :—Professor R. A. Sampson will lecture on (1) “The 
Nebular Hypothesis,” (2) “Measurement of Starlight"; Dr 
Keith will give four lectures on “‘ Darwin's Theory of Man's 
Origin’’; Mr. Clodd on “ Ocaulti#m”’; Sir James Frazer on 
(1) “ Roman Life (Time of Pliny the Younger),”’ (2) “ London 
Life (Timewf Addison)” ;' Drs OC. T. R. Wilson on * Thunder 
storms’’ (the Tyndall Lectures); Mr. . 8. Foxwell on 
*Nationalisation and Bureaucracy”; Dr. C. 8S. Myers on 
** Psychological Studies: (1) Localisation of Sound, (2) Appre- 
ciation of Music’; Mr. D. 8. MacColl on “War Graves and 
Monuments”; Sir Alexander Mackenzie on “ Beethoven " : 
Dr. H. H. Dale on “‘ Poisons and Antidotes"; Mr. H. Y. Oldham 
on “The Great Epoch of Exploration: (1) Portugal, (2) 
Spain”; Mr. E. C. C. Baly on “Chemical Reaction ™; Mr. F. 
Begge on “ Gnosticiam and the Science of Religions: and Dr. 
R. 8. Bait on (1) “Scotland and France,” (2) “Scott and 
Shakespeare."’ The Friday evening meetings will be resumed on 
April 8th, when Dr. R. H. A. Plimmer will deliver a discourse on 
“ Quality of Protein in Nutrition.” Succeeding discourses will 
probably be given by Mr. Ernest Law, Sir James Walker, Sir 
Frank Dyson, Astronomer Royal, Sir Robert Robertson, Dr 
Bateson, Dr. Starling, Mr. A. Mallock, Dr. Leonard Huxley, 
Dr. A. G. Webster, Sit J.. J. Thomson, and others 
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I l d Fuel 
Current Prices for Metals'and Fuels. 
IRON ORE. STEEL (continued) FUELS. 
N. W. Coast— N.E. Coast— Home. Export. SCOTLAND. uy 
Native 49/- to 60/- £a a, 2s. 4 po 
* Spanish ... 39/. Ship Plates 21 00 _ Lananxemas— | 
™ (f.0.b, Glasgow)—Steam 39 /- 
© N. African 39/- Angles : 1910 0 _ “3 OM 
N.F. Coast— Boiler Plates... ... .. 30 0 0 _ " = “ 50}. 
Native = Joiste an ce nee wee «6:19:10 _- ne 0 
= ” ” os ... /- 
Foreign (c.i.f.) 37/6 Beoay Bale...» ... tip re . a Doubles ... 89). 
- ous, seg : - sg fe A Singles ... $6 /. 
Hard Billets _.. 18 0 0 wr Ar 
PIG IRON. Soft ,, 160 0 it (f.0.b, Beri Some lh ils es satin Di 7 7 
Home, me ‘ te on! K - - Relteh sims Aw wi ‘ 
RoorT~tanp—* . ae Barrow— (f.0.b. Methil or Burnt- 
H ¢ Heavy Rails ... 2WOC@ .. wn - island 1 87/6 to 47,6 
omatite ... SE ee _ ; Wi a iy 
No.1 Foundry .. .. 915 0 be Light ,  ... 2 00m 8 00 Sereened Navigation ... 50). 
Ne3. . Neha 9 5 0 ane, Billets secs een ee ae - Unscreened _,, xf 
Ship Plates ... ... 0 Weim aod hol see. 
N.E. Coast— 9 Boiler ” re ee) 2900 axe (f.0.b, Leith) — Best Steam a 88/- 
SE Pe er AaTUN Gg op 9 2g | MANCHESTER (Prices irregular and wneertain)— Gesundary Steam. as ca BB 
a Bars (Round) 16 0 Oto 0 0 0 Screened Bunker ... 
Cloveland— ioe . » (others) J 17 0 Ot 2 0 0 Unsereened won do yt 
Nov Ds wis we 785 Hoops (Best)... ... a A ds-nieeeinen 
Silieious Iron... 7% 0 8 00 _— (Soft Steel) 3 5 0 Pern ~ N ENGLAND. 
No. 3 G.M.B. 7100 7 0 Plates nu ae ns 20 0 Ot BO 0 oe a 
No. 4 Foundry ? 9 0 7 a 0 w» (lanes, Boiler)... 27 0 0to 9 0 0 a wes a 
oa : : M va ; SARPFIRLD (Prices irregular and uncertain)— Coke 64/- 
White. ... 750 710 0 hens aes. 2 Ye Tr NORTHUMBRRLAND— Home. Neutrals. 
Ms Bememer Bilicts ... 19 10 © <] Best Steams ... 36/2 45)- to 47,6 
= ! Hard Basic 18 0 0 - Becoed St 33). 40/- to 46). 
Staffs. (All prices wncertuin)— Soft ,, 1710 0 oe Smalls 90/8 20). 
All-mine (Cold Blast)... 1810 0 to 1817 6 Hoops 23 5 0 we U 2 32/8 83 /- to 40/- 
Part Mine Forge ... 910 0 _ M seincniiaa a 36/- ap 
oo Foundry B.S 10M: Broced sesaw or Mild Rolled Bars... .. 2000 .. ... — en re o 
Northampton ® (All prices wacertain)— Soft Billets and Bars ... 1210 0 to 14 0 0 Best Ges... 96/- to 37 45 /- 
Foundry Nos. 2 and 1 926to 95 0 Hoops ... .. «. «= 2 00 oi coo 85/- to 36/- 35/- to 40/- 
» No.3 §00t 950 Tube Strip... ... BBO Olu a — Woundheld | ii: 36/- 47/6 
Forge 810 Ot 9 0 0 Angles and Joists 19 0 0 to 1910 0 Foundry Coke 70/3 60/- to 70/- 
(Pig iron prices in Midlands all nomina!), i. tor ose ape 2010 0 _ Furnace... ... 62/9 ‘ab o 
Derbyshire *— Wire Rods... ... 1615 0 ~ \ eetatenell 
Re San? o.0<8 $. Yorks Best Steam Hards .. .. ... 38/2 to 33/8 
Forge ee ee | 717.6 — Derbyshire Hards . 32/8 to 33/2 
Lincolnshire * Seconds ... ... «.. 81/8 to 32/2 
Basic... Uncertain. NON-FERROUS METALS. Cobbles ... 31/8 to 82/2 
Foundry... 810 0 Suamne— Nuts Sig 31/2 to 32/2 
Porge apaedhar Tin-plates, 1.C.,20 by 14... ... ua 1. 25/8 to Bly Washed Smalls w8/8 to S0Y2 
N.W. Coast— Block Tin (cash) 00060 ke ee ae SOO Best Hard Slacks ... 20/- to /- 
N. Lanes. and Cam.— ws (three months) .., 15410 0 Seconds 9 20/- to 23/- 
Hematite Mixed Nos... 11 0 0 Copper (cash)... ... ... . 6 0 (0 Soft Natty ,, 20/- to 25/- 
Special... a. wx 1210 0 to 138 0 0 » (three months)... ... 66 5 0 Pea ” ay ~i 
Spanish Lead (cash)... .... ... 18 0 0 Smal! ” . - /- 
House, Branch ... ... 87/2 to 87/8 
* (three months)... ... 187 6 Ret i 83/8 to 34,2 
MANUFACTURED IRON, Spelter (cash) cc nce hee ee sae 215 0 ” Silkstone... a 4 
~ sieuwe yw (three months)... ue | 28-10 0 Blast Furnace Coke - 45;- ...  (65/- expert) 
£5, d, £8. 4. Mancunersn— *SOUTH WALES, 
ScoTLAND— CarDiIrr— 
Crown Bars ... .. . 2300 600 Copper, Best Selected Ingots ... 7000 Steam Coals : 
Best _,, . 8100 iL 1» Electrolytic .., 72 00 Best Smokeless Large ... ... ... «.  57/-to 58/- 
Angles 80:0 0 _ »» Strong Sheets ... 116 0 0 Second =, de dal? ob sed 55/6 to 66/- 
Tees aa ee or ®t » Loco Tubes 01 4 Best Dry Large ... ... 54 /- to 55/- 
N.E. Coast— Brass Loco Tubes = 012 Ordinary Dry Large as 52/6 to 53/- 
U Ceaetg Ret 20 0 25 10 0 ~~  ~ —_—— peer 016 Best Black Vein Large ... 54)- to 54/6 
Best =m 2400 28 10 0 Lead, English ee oe fe ee 4.00 Western Valley ” te 53/- to 53/6 
Angles “ 3015 0 3210 0 0 Foreign ee ee ee 18 0 0 pe Eastern Valley Large rnd “ey 
rdinary - 2 /- - 
a 7 e.2 al (Metal prices practically unchanged). Best Steam Smalls 20)- to’ 21 }- 
Lantl.r~ Ordinary ; 16/6 to 19/6 
Crown Bars ... +» | 22° 0°0 _ - _ Washed Nate ie . 39/- to 40/- 
Hoops oe) Sm 200 No. 3 Rhondda Large 54/9 to 55/- 
S. Yores.— FERRO ALLOYS. “ a - Lom li ‘a 
. 0. , e ... 51/- . 
ve o. Wees “ : = (All prices now nominal). 4 » Through 33/8 to 34/9 
eS bos b » Smalls 15/6 to 17/6 
Hoops oo es 26 5 0 - Tungsten Metal Powder ... ... «.. 8/- per Ib, Coke (export) 60/- to 62/6 
Mripianns. (These are all put down)— Ferro Tungsten kee see wee 2/- per Ib, Patent Fuel 45/- to 50/- 
Marked Bars (Staffs.)... 27 10 0 lane Per'Yon, _— Per Unit. Pitwood (ex ship) 85/- to 37/6 
Crown Bars ... . 2410 0 a Ferro Chrome, 4 p.c. to 6 p.c. carbon... £37 15/- P 
Nut and Bolt Bars Dk See ees AE panes el. = ln | ee 
Black Sheets (dbis.) 2 0 Oto 21 0 0 ” Speers: sy | we 85)- to 70/- 
Sh 24 W rAd Specially Refined Best Large . é 
Galv. eots .G. " 57 /6 to 60/- 
(f.0.b. L’pool, orequal) 2410 0 to 26 0 0 Max. 2 p.c. carbon son 08 82/- Vek 57/6 to 60/ 
Gas Tube Stri <. asic, MM. Loe ul -+-£102 39/- Red Vein 7 
p 26 0 0 Vv 57/6 to 60/- 
»» 0°75 p.c, carbon ... «£120 47/- Big Vein... wee oe 
a eae > enc , carbon free ... -.. 3/- por Ib, Machine-made Cobbles mh 
Ferro Manganese ..» (per ton) £32 home, £47 export, Ss ove aikta ty: 
Home. * ‘ “ 45 p.c. to 50 p.c. ... ...£18 10 0 scale 8/6 ms ure 7 4 
i mom »» Silicon, 45 p. Pp aa e 8/6 per Breaker Duff 7/6 to 10/- 
> s. d, 6 
SooT.aNp—¢ a » 75 p.c -.- £28, scale 12/- per anit, Rabbly Culm 15/- to 17/ 
Boiler Plates... ... 28-0 0 " ~ »» Vanadium --- 30/- per Ib. Steam Coals: 
Ship Plates *in. andup 21 0 0 ~_ » Molybdenum ... .. 7/9 per lb, Large ... ... 52/- to 53/- 
Sections a 19 10 0 -_ Nickel (per ton) ... £205 Seconds i 49/- to 60/- 
Steel Sheets ,’,in. tojin. 22 0 0 _ Cobalt 9... ee vee -» 20/- per Ib, Smalls eo 15/6 to 17/6 
Sheets (Gal. Cor. 24 B.G,) 20 0 Aluminium (per ton) --» £160 Cargo Through ; 33/3 to 34/9 


* Delivered. 
* Export Prices—¥.0.B. Glargow. 
* For inland sales, 











2Net makers’ vorks, 
Except where etherwise 
* Per ten f.0,b, 





ton 


“ Glasgow, Lanarkshire and Ayrshire. 
at pit fer inland and f.0,b, for export, and coke is per ton on rail at ovens and f.0.b, for export, 


* Home Prices—All delivered Glasgow Station. 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


The Lyons Fair. 


Tue holding of two aunual Fairs in Lyons, one 
in the spring and another in the autumn, has the advantage 
of bringing in every trade and industry that would be 
practically impossible if an attempt were made to up 
them all in one show. The Lyons Faire are the only inter- 
national gatherings of the kind in France, for the Paris 
exhibition is devoted entirely to French productions, and 
the Fair at Bordeaux has mainly a colonial character. 
‘The situation of Lyons gives that city the further advantage 
of being a centre from which radiate all the traffic com- 
munications with South-West Europe and North Africa, 
and that explains why the Fairs are usually attended by 
large international gatherings. The spring Fair which 
was opened during the past week is devoted mainly to 
industries outside engineering—the latter being repre- 
sented at the autumn Fair—and its interest, therefore, lies 
mainly in the indications it may give of the probable 
trond of business. Official visits are being made by com- 
mercial groups from Switzerland, North Africa, and other 
places, and judging from the number of prospective buyers 
present there is no doubt that everyone is ready for busi- 
ness as soon as some sort of stability is given to affairs 
generally. For the moment, buyers hold aloof, because 
they believe that prices will continue to come down, and 
for that reason many sellers are offering a compromise 
whereby buyers will profit from any reductions that may 
take place during the year. That, of course, can only apply 
to wholesale buyers who have accounts with makers. The 
concession offered by manufacturing firms can hardly have 
much effect in stimulating public buying. Although large 
numbers of British and foreign firms are exhibiting at 
Lyons, it is doubtful whether, on account of the exchange 
rate, any satisfactory business will be done; but their 
participation is a good adverstisement. Especially is that 
tne case with makers of leather goods, porcelain, and china 
ware, who are showing samples that place the British 
industry in the very front rank. Many of the British 
exhibits of such goods are far superior to anything else of 
the kind shown at the Fair. 


The Railways. 


The debate in the Chamber of Deputies upon the 
budget estimates brought out several interesting facts 
relating to the working of the State railways, which con- 
tinue to come in for a considerable arpount of criticiam. 
lt was argued that the long-deferred scheme of doubling 
the line to Havre must be carried out if the port is not to 
suffer permanently from the congestion of goods on the 
wharves, and it appears that ships frequently have to go 
on to Antwerp because they are unable to unload at Havre 
There can be no question, however, of such extensive 
works being put in hand in the present state of national 
finances. The Minister of Transports also referred to the 
gradual adoption of the Augerau automatic locomotive 
cab signalling device, and stated that 400 of that apparatus 
had been ordered for more extensive experiments, upon 
the success of which depends its general employment. The 
fears that the railway rates would be largely increased to 
make up for the total deficit of 2800 million francs were 
partly removed by the Minister, who stated that there wax 
no intention at present of raising the traflic charges, or 
if there were an increase it would certainly not apply to 
foodstuffs and raw materials. It is hoped in time to make 
good the deficit with the lower prices of coal and a reorganis 
ation of the staff, which will be considerably reduced. As 
much of the deficit is due to the higher wages and the eight 
hours’ day, it has been found necessary to reorganise the 
service in such @ way as to dispense with a certain propor 
tion of the men so as to bring down the working expenses 
to a reasonable level. Another feature of the railway 
position is the carrying out of experiments with continuous 
brakes on goods trains, which are, in general, only provided 
with the usual brakes on the vans. Three series of experi- 
ments are being carried out, two on the Quest-Etat lines 
with the vacuum brake and the Pipowski, and one on the 
P.L.M. with the Westinghouse brake. The tests started 
last week on the P.L.M. have so far given entirely satis- 
factory results. 


New Import Duties. 


The proposed readjustment of the import duties 
has been giving rise to a good deal of discussion, as it was 
believed that the idea of the Customs Commission was to 
raise the tariff considerably with a view of giving further 
protection to the home manufacturing industries. Such 
& movement is strongly opposed by the majority of the 
commercial classes, who ioe become more and more 
favourable to a freer trade policy. The attempts at 
restriction and prohibition have given such unsatisfactory 
results that anything which may impede foreign trade is 
looked at askance. On the other hand, manufacturers are 
agitating for better protection from Germany and other 
countries where the depreciated currency permits of goods 
being sold in France at considerably below the prime cost of 
similar home-made articles. Therefore, the idea has long 
been prevalent that there must be a considerable margin 
between the general and minimum tariffs, the former being 
applied to erstwhile enemy countries, and it is proposed to 
increase the general tariff by 300 per cent. Such a huge 
increase, however, is only possible by Act of Parliament, 
and it is understood that the Government will bring up for 
discussion before long a new general tariff which will not 
only take into account the depreciated currency of the 
Central European countries, but also the desire to penalise 
those countries for the benefit of the* Allies. For the 
moment the Customs Commission is revising the tariffs 
in the direction of giving to them a greater uniformity than 
is possessed by the hastily imposed coefficients. They are to 
be adjusted more closely to the higher values and to the 
depreciation of currency, and in a general way they will be 
increased, 
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British Patent Specifications. 

When an inventson is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not ilustrated the Specification is 
without drawings. 

Copies of Specifications may be vitained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-tane W.C., 
at le. each, 

The date firs! given is the date of application ; the second date, 
ut the end of the abridgment, is the date of the acceptance of the 
complete S peci fication. 


STEAM ENGINES. 


158,086. October 27th, 1979.—Ustrtow Encinves, J. 1. 
Thornycroft and Co., Limited, 10, Grosvenor-place, West- 
minster, and W. F. Gibson, Woolston Works, Southampton. 

It is suggested that this uniflow engine is suitable for driving 
the crank shaft of a paddle-wheel vessel, and its chief peculiarity 
lies in the reduction of the length of the cylinder, as compared 
with the stroke. Valves are employed for both adimission and 
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exhaust, the admission valves being shown at AA and the 
exhausts at BB. The piston, as will be seen from the section, 
hae internal passages which communicate with the exhaust 
ports, after these ports are covered by the edge of the piston 
as it moves forward. By these means the lengths of the piston 
and the cylinder are considerably reduced.—January 27th, 1921 
158,186. October 27th, 1919.—Semi-norany Varves, J. 1 
Thornyeroft and Co., Limited, 10, Grosvenor-place, West 
minster, and W. F. Gibson, Woolston Works, Southampton: 
This valve is designed to work in conjunction with the engine 
mentioned in the specification above, and is intended to give a 
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very quick cut-off with a small angular movement of the valve 
The steam is admitted at A, passes into the hollow valve, out 
again by the port B into the cavity C, in the casing, and then 
by the passage D to the grid ports E, where the actual cut-off 
takes place.—Januery 27th, 1921. 


WIRELESS TELEGRAPHY. 


158,005. April Lith, 1919.—IMPROVEMENTS IN OR RELATING 
To Wiretess Recetvine aAnp TRANSMITTING APPARATUS, 
James Frskine Murray and James Robinson, both of the 
Wireless Experimental Establishment, Biggin Hill, Kent. 

This invention relates to receiving and transmitting apparatus, 
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whereby « receiving station can determine its bearing relatively 





to @ transmitting station, and more particularly to receiving 





oe 


apparatus used in conjupction with directional transmitting 
systems in which the maximum or minimum direction 
line of the signal—called the heam—is arranged to rotate at a 
pre-arranged angular velocity in a horizontal plane, and wherein 
an indication, such as a momentary cessation of transmission 
or some special signal is given when the beam lies on a pre- 
arranged com bearing. In the drawing, A represents the 
antenna of the receiving station, the connection of which with 
earth is established through contacts BC and the rotating 
contacts EF. The latter are mounted on a dise D, which is 
rotated in synchroniasn with the transmitting beam, so that 
during each cycle the receiving circuit will be established twice 
for each puir of contacts— that 1a to say, upon contact E engaging 
with contact BP, and again after 180 deg. displacement upon 
contact F engaging with contact B. Similarly, the cireyit will 
be established twice at 180 deg. intervals by the co-operation 
of contacts E and F with contact C. A switeh G is interposed 
in the circuit of the last-mentioned contact, so that this cireuit 
can be made inoperative at any time. The contacts B and © 
are mounted upon a dise H, which is rotatable about the disc ID, 
and, further, the contact Bis mounted upon an arm B', which 
can be rotated by the wheel J, so as to vary the angular displac: 
ment of the contacts B and C. By turning the dise H which 
carries the contacts« B and C, it is possible to change the intensit y 
of the individual signals of the pairs of signals received from the 
transmitting station until they are of equal intensity. The 
position so found cam be very accurately determined if the 
angle between contacts B and C is comparatively smal). The 
scale reading onthe disc H with respect to a pointer or fiducial 
mark is then read off for this position.—February 3rd, 1921. 


158,011. July 28th, 1919.—ImPpRrovemENTs In THEKMIONI« 
Vatves, Leslie Alfred McDougald, of the Wireless Experi- 
mental Station, Biggin Hill, Kent. 

This invention relates to thermionic valves as used for theo 
generation of continuous waves, and the object is to increase 
the efficiency of such apparatus and to enable the bulb to be 
reduced in size for any given output. The anode A forms one 





wall of a cooling chamber B within which a circulation of water 
is maintained. At C there is a platinum ring, which is welded 
to the rims of the anode A and the cylinder D. A removable 
stopper E seals the top of the cylinder 1), and a bent tube F 
acts as a vent. An electrical conductor is connected with the 


anode.— February 3rd, 1921. 
DYNAMOS AND MOTORS. 
134,830. November 4th, 1918.—JmrprovemEnts» iN AND 
RELATING TO HigH-FreQUENCcCY ALTERNATORS, Ernst 
Frederik Werner Alexanderson, of the General Electrix 


Company, Schenectady, New York. 

Each of the ring-shaped members A of the stator carries a 
laminated ring B, clamped by two rings C. These laminated 
rings constitute pole pieces between which the inductor or rotor 
D revolves, the excitation of these rings being provided by 
field windings E. The air gaps between the members B and D 
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ring 
Sceuring devices F are provided to hold these members in 
any desired position. The inductor member D is made with slots, 
as shown in the lower illustration, and these slots are filled 


may be adjusted by rotating the haped member: 


with non-magnetic material G, such as copper. The armature 
windings are indicated at H and are fitted into the face of the 
ted rings C.—January 28th, 1921. 
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° SWITCHGEAR. 
158,150. January 7th, 1920.—Iwprovements ‘im Limit 
Swrrewes vor Conrroiiine Etectrkic Morors, © Eric 
Thomas Caparn, of Inversnaid, 16, Crouch Hall-road, 


London, N. 
This invention relates to limit switches for controlling electric 
motors for use mainly in the opening and closing movemerits 
of bulkhead doors. A striker A is arranged to travel at a slow 
speed along a fine thread cut on a main shaft. The striker A 
is capable of actuating two segments C. Assuming that the 
striker is brought into contact with one of these segments, its 
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first effect is to compress the helical spring D attached 
to the corresponding switch arm B. The magnetic force of the 
electro-magnet E is sufficient to hold each arm in spite of the 
compression on the spring D up to the point where the stop F 
engages with the arm, but when that point is reached the arm 
is forced out of contact with the electro-magnet and the spring 
D then takes control of the arm and the main circuit is broken 
rapidly at one of the contacts G.—February 3rd, 1921. 


TRANSFORMERS. 


158,027. October 8th, 1919.—ImPpROVEMENTS IN AND RELATING 
ro THE CooLING oF TRANSFORMERS AND OTHER ELECTRICAI 
Arraratus, The British Thomson-Houston Company, of 
83, Cannon-street, London. 

In the low-voltage windings of transformers constructed in 
accordance with this invention, there are flat pipes—as indi- 
cated at A, B, C and D—and the pipes are connected in series. 
Water is passed through the pipes and is generally admitted 


N?158,.027 


A 














at the lowest point E of the low-voltage winding. As 
the water boils, the vapour escapes into the container F, and 


from thence to the atmosphere through the pipe at the upper 


extremity. At intervals the supply of water in the system 
is replenished by opening the valve G.—February 3rd, 1921. 
AERONAUTICS. 


October l4th, 1919.—Screw Proretiers, P. A. L. 
(Anspach, No. 31, Rue du Luxem » Brussels. 

Che inventor states that he has found, with bodies such as 

propeller blades whieh strike the fluid sidewise—i.e., which 

have an impact surface on one side thereof—that the propulsive 
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action of the blade is increased by providing rearwardly of the 
impact surface a concave surface so shaped as to receive the 
pressure resulting from the expansion of the fluid which follows 
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The curve AG F is an impact surface, giving less useful work, 
which is due to the necessary thickness of the blade. The curve 
F E, which with the curve F G forms. nape nose on the 
forward of the blade, is also an impact ‘ace, but it, does 
not do useful work, and it serves as a union between the ourvé 
AG F and the inner face of the blade. The curve BCD is the 
surface upon which the expansion of the air displaced by the 
impact surfaces A B.and AG F must act. The eurve E D is 
the surface against which the air displaced by the small impact 
surface F E expands,—January lath, 1921, 
158,099 October 3ist, 1919.—Pranes ror Arecrarr, W. J. 
Mead, Holme Lodge, New Haw, Addlestone, Surrey. 

In this plane a variable camber is obtained by moving the 
rear spar up, or down, while the front spar is held stationary. 
Hinged members are arranged between’ the two spars, to take 
up compression stresses, as shown in the second, view, while 
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other members—see third view--extend from the front spar 
to the trailing edge, and have openings Jarge enough to accom- 
modate the rear ar a3 it oscillates. The trailing. edge is 
hin on $o the last-mentioned members, so that it may accom- 
r te itself to the different cambers. The ribs of the wing are 
flexible.—January 3ist, 1921. 


LIGHTING AND HEATING. 


12,156. May 16th, 1914,—Improvements in Evecrric Gas 
FILLED GLtow Discmwarce Lamps, Anton Lederer, of 83, 
Alzgersdorf, Vienna, Austria. 

The lighting tube of the lamp described in this specification is 
so shaped that it occupies the smalleet possible space, whilst 
maintaining the requisite length and ensuring the best possible 
distribution of light in one or more directions. The fighting 
tube A is bent into a semi-cirele, and the ends are attached to 
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the electrode receptacles B. The current-conducting wires C 
are led to the lamp stem D arranged above the lighting tube. 
With this arrangement, it is claimed, the required length of 
the glow discharge lighting tube is easily secured and a very 
advantageous distribution of light is ensured.—February 3rd, 
1921. 








Forthcoming Engagements, 





TO-DAY. 


Junior LystiroTion or Enoinerers.—39, Victoria-street, 
S.W. 1. Lecturette: *“ Electrical Drive in the Cotton Trade,”’ 
by Mr. A. T. McGuire. Slides. 8 p.m. 

Royau Iystrrution or Great Britain.—Albemarle-street, 
W. Discourse; ‘‘ Medical Idiosyncrasies,” by Dr. John Free- 
man. 9 p.m. 

Prysicay Society or Lonpon.—Imperial College of Science, 
South Kensington. ‘‘Some Recent Applications of Interference 
Methods,’’ by Professor A. A. Michelson. 5 p.m. 
Tue Execrro-Harmonic Soctrery.—Great Hall, 
street Hotel. Last smoking concert. 8 p.m. 
INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s Gate, 
Westminster, 8.W.1. Informal meeting. ‘ Standardisation,” 
by Mr. Herbert Carpenter. 7 p.m. 


Cannon- 


SATURDAY, MARCH 12rs, 
Roya InstirutTion or Great Brirain.—Albemarle-street, 
W. “Electricity and Matter.” (Lecture II.) By Sir Ernest 
Rutherford. 3-p.m. 
Nortu-Easr Coast InstiruTioN oF ENGINEERS AND SuHIpP- 
BUILDERS.—Lecture Theatre of the Mining Institute, Neville- 
street, Newcastle-on-Tyne. Address: ‘The Theory of Proba- 
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KeIGHLry AssOciATION OF ENGINEERs.— Corporation Bath 
Hall, Highfield-lane. ‘Steel Castings,”’ by Dr. W. H. Hatfield. 


6.15 p.m. 





MONDAY, MARCH 14ru. 


or MercnanicaL Esainegrs.—Storey 
“Commercial Motor 4 


‘s Gate, 
fehicles, 


INSTITUTION 
8.W. 1. Graduates’ meeting. 
by Mr. A. G: Watson. 7 p.m. 

Royat Society or Axrs..John-street, Adelphi, W.C. 2 
Cantor Lecture IT.: “X-rays and their Industrial Applica 
tions,” by Major @.'W. C. Kaye. 8 p.m. 

Instirute Or TrANsPport.—Institution of Civil Engineers 
Great George-street, S.W.1. Paper: ‘‘Ciyil Aviation,” by 
Major-General Sir F. H: Sykes. 5.30 p:m. , 


TUESDAY, MARCH 15rn. 

InsTiITUTe oF INpusTRIAL ADMINISTRATION.—Central Hal! 
Westminster. * The Measure of Output in Building,” by Mr. ‘I. 
Summer Smith. 7 p.m. 

INSTITUTION OF AERONAUTICAL ENGInEERS.—Royal Socic 
of Arts, John-street, Adelphi, W.C. 2. gAnnual general meetin, 
Leeture : * Practical Points in the Design of Aircraft Structures, 
by Dr. A. P. Thurston. Lantern. 8 p.m. 


Instirute oF Marine Enocrverrs.—The Minories, Towe: 
Hill, B. 1. “The Internal Combustion Engine,” by Mr. Sharmon. 
6.30 p.m, 


WEDNESDAY, MARCH lérs, 


InsziruTion oF Exzornicalt knGinerrs; Wirevess Secnon 
—ninstitution of Mechanical Engineers, Storey’s Gate, 8.W. |. 
Pa; “On the Effect of Electron Emission an the Tem 

ature of the Filament and Anode of a Thermionic Valve,” b) 
Mr. G. Stead ; “On Some Thermionic Tube Circuits for Relayin, 
and Measuring,” by Miss W. A. Leyshon and Dr. W. H. Eccles. 
6 p.m. 

INSTITUTION OF NavAL Axncuirects.—Grand Hall, Connaught 
Rooms, Great Queen-street, Kingsway, W.C. 2. Annual dinner. 
7.30 p.m, 

InpusTrian Leacce anp Councu.—Caxton Hall, 8.W. 1 
“Some Obligations of Industry to Labour,” by Mr. T, W. Casey 
7.30 p.m. 


Royat Meteorovocicar Socrety.—Rooms of Royal Ast 
notical Society, Burlington House, Piccadilly, W.1. Lecture 
“ The South-West Monsoon,”’ by Dr. G. C. Simpson. | 5 p.m. 


Soctrety or Grass TecuNoLoey.— North of England Institut: 
of Mining and Mechanical Engineers, Neville Hall, Newcastk 
on-Tyne. Papers: ‘Note on the Corrosion of Fire-clay 
Refractory Materials by Glassimaking Materials,’’ by Mr. Donald 
Turner and Dr. W. E. 8, Turner; “The Clouding of Glass, 
by Dr. M. W. Travers ; “‘ The Shrinkage, Porosity and Density 
of British Fire-clays after Firing at 1500 deg.”” by Miss Edith M 
Firth and Dr. W. E 8. Turner. 2.45 p.m. 


WEDNESDAY, THURSDAY axnp FRIDAY, MARCH 
léru, 17tTH AND 18ru. 

InstrruTion oF Navat Axrcurrects.—Lecture Hall, Koya! 
United Services Institution, Whitehall, 8.W. 1. Annua! 
meetings—for programme see page 215. I] a.m. each morn 
ing. 

THURSDAY, MARCH 17rn, 

InNsTirution OF Evecrricar Excrveers.—Institution of Civ 
Engineers, Great George-street, S.W.1. ‘The Long-distanc: 
Telephone System of the United Kingdom,” by Sir Wm. Nobk 
6 p.m. 

Ittumimatinc Enctneermsc Socigry.—Royal Society of 
Arts, John-street, Adelphi, W.C. 2. Discussion on ** Motor Ca: 
Headlights: Ideal uirements and Practical Solutions,” to b« 
opened by Major A. Garrard. 8 p.m. 

Royrat ArxowavTican Socrery.—Royal Society of Art- 
John-street, Adelphi, W.C.2.. Paper: ‘ Flying Boat Cor 
struction,’’ by Capt. D. Nicolson. 5.30 p.m. 

Royat Insrirotion or Great Brrrarm.—Albemarie-street 
Piceadilly, W.1.. ‘The Meteorology of the Antarctic.”’ Lec 
ture II. By Dr. George ©. Simpson. 3 p.m. 


FRIDAY, MARCH 18rn. 
Coventry Enoineerinc Socrery.—Lecture: 
and Fine Measurements,” by Mr. A. C. Wickham. 
Institution oF Mecnanicat Enorveers. — Storey’s Gate, 
St. James's Park,S.W. 1. General meeting. “ Contact Pressures 
and Stresses,” by Professor E Coker and Messrs. K. ©. 
Ohakko and M. 8. Ahmied. 6 p.m. 
Jcunion InsriruTion oF Encrxrers.—Caxton Hall, 8.W. 1 
Lecturette : “Hand-operated Appliances for Lifting and Trans- 
porting,” by Mr. T. E. Dimbleby. 8 p.m. 


“ Gauging 


Royat InstiruTion or Great Brrraris.—Albemarle-street 
Piccadilly, W.1. Discourse on “ Researches: of a Musica! 
Antiquarian,” by Sir Frederick Bridge. 9 p.m. 

InstrruTion oF MuwnictraL awd County ENGINEERS. 
Meeting of the Metropolitan District, to be held at Hammer 
smith. Programme: 10.30.a.m., Meet at Osram Lamp Works 
of the General Electric Company, Limited, at Brooke Green. 
Hammersmith, for inspection of works and to see the manu 
faeture of electric lamps: 1 p.m., Luncheon at the Clarendon 
Restaurant—discussion: 2.30 p.m., Discussion on “Employ- 
merit for the Unemployed.” 


SATURDAY, MARCH 191m. 


Roya, Institution or Great Brrrain.—Albemarle-street 


Piccadilly, W. 1. “ Electricity and Matter.” Lecture Il]. By 
Sir Ernest Rutherford. 3 p.m. 
THURSDAY, MARCH 2418. 
Instirution or Locomotive Enaiuverrs.—Caxton Hall 


Westminster, 8.W.1. Paper: “ Review of Main Line Railway 
Electrifications in U.S.A.,”’ by Mr. R. D.C. Sanderson. 7.16 p.m. 
Postponed from Tuesday, March 15th. 


THURSDAY, MARCH 3lst, 


Royat ApronauticaL Society.—Royal Society of Arts, 
John-street, Adelphi, W.C.2. Annual General Meeting. 
5 p.m. 


FRIDAY, APRIL Ist. 


Junior. Insrirution or Enoineers,—39,_ Victoria-street, 
S.W.1. Leeturette: ‘‘ Pneumatic Conveyors,” by Mr. Mark 
Jennings. 7.30 p.m. 


WEDNESDAY, APRIL 20rn. 


Society or Grass TecuNnoLtocy.—Hotel Cecil, Strand, W.C. 
Third annual dinner, 7 Jor 7.15 p.m. 














the compression produced by the impact surface. For this 





bility,” by Professor Godfrey Thorson. 6.30 p.m. 
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The Salving of the Italian Battle- 
ship Leonardo da Vinci. 


In August, 1916, the Italian Dreadnought Leonardo 
da Vinci, while anchored at Taranto, sustained a 
terrific explosion in her after magazines. A large rent, 
over 500 square feet in and extending up both sides, 
was blown through the hull just forward of the inner 
propellers and another through the deck. The vessel 
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access to the two inner shaft tunnels... The 
lowest. apertures in the hull which ‘were open 
at the time of the explosion were the after port 
holes, about 37it. above the keel. The water entered 
through them and probably through the gun hoist 
openings, thereby distributing itself in the ship in 
such @ manner as adversely to affect her stability. 
The impact caused by the after part of her bottom 


touching the ground then probably gave her the | 


initial push which led to her capsizement. 
By means of large-sized models of the ship, espe- 
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FIG. 1 


soon settled down by the stern and ten minutes later 
she capsized to port and sank in six fathoms of water. 
In this disaster, which had been engineered by the 
enemy, 249 officers and men were killed. 

The Leonardo da V inci is @ sister ship of the Comte di 
Cavour and the Guilio Cesare, battleships of 22,380 
tons displacement, armed with thirteen 12in. guns 
distributed in three triple turrets and two twin 
turrets, eighteen 4.7in. guns, and the same number of 
guns. In addition, they have two broadside 
torpedo tubes and one stern tube. The protection con- 
sists of 8in. to 9}in. armour plating amidships. Their 
speed is 22 knots and propulsion is effected by four 
screws driven by turbines of 30,000 shaft horse-power. 
The overall length is 650ft. The loss of such a valuable 
ship naturally led to the consideration of her salvage, 
and a committee of experts was set up to report on 
the different schemes which were soon proposed and 
to arrange the special organisation required to carry 
out the work. 

The difficulties to be overcome were very great and 
presented entirely new problems. It was at length 
decided that the ship should be refloated by means ot 
a floating dock to be constructed especially, but great 
difficulty was met with in obtaining the necessary 
materials and men at a time when more urgent war 
work was taxing the resources of the country. Hence, 
as it was certain that the ship could not in any case 
be put back into commission before the end of the 
war, the work of salvage was not pressed forward. 
Later on, however, it was taken in hand with renewed 
vigour, but the original plan was modified, and it 
was decided to refloat the ship upside down by means 
of compressed air, to tow her into the existing dry 
dock at Taranto, and there to repair the damage so 
that she could subsequently be righted at sea. 

For the purpose of carrying out this ambitious pro 
gramme it was necessary to patch the holes in the 
sides and to render air-tight a large number of com- 
partments in the ship. This work had to be done 
under water and proved to be extraordinarily arduous, 
one diver losing his life in this phase of the operations. 
The enthusiasm and the determination of the officer 
in charge, Lieut.-Colonel O. Gianelli, of the Military 
Corps of Naval Constructors, shared by his staff, was, 
however, such as to overcome all difficulties, and in 
the autumn of 1919 the great ship was refloated 
and towed into the dry dock. ‘The holes per- 
mitted the water to fill the magazines and neigh- 
bouring compartments, while it also | obtained 
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DIAGRAM SHOWING COMPARTMENTS WHICH WERE FLOODED DURING THE RIGHTING PROCESS 


cially constructed, it was, however, ascertained that 
she would have capsized even in deep water. These 
models were also used to test the various schemes put 
forward for the salvage. Fig. 4 shows the position 
of the ship one week after the accident, and reveals 
the fact that a large portion of the port side wall of 
the hull and practically the whole of the deck was 
buried in the mud. It was found that the ship was 
sinking deeper into the mud, but five months later 








| draught must have been about 30ft. 6in. and her dis- 
placement 24,000 tons, while her centre of gravity 
was probably 33ft. 6in, above the keel, assuming that 
boilers and engines had not been displaced. This 
latter assumption proved to be correct. 
| All calculations regarding the work to -be. per- 
formed were based on the above data. Actual 
operations did not begin until December, 1916, but 
in April of the following year it was already possible 
to pump compressed air into the ship through an 
air lock especially constructed and applied to one of 
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WATER ADMITTED TO EFFECT 


RIGHTING 
Water below the centre of gravity. 2872 Tons 
Water to left of centre line 3792 Tans 


Weight of water pumped in 6664 Tons 


Capacity of compartments flooded 


automatically 1685 Tons 


Water added to effect rotation 850 Tons 
Total weight of water added 7514 Ton 
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(Reproduced from Rivista Marittima) 


the vents in the side of the ship. Through this air 
lock the stern magazines were emptied of their con- 
tents and at a later date the magazines forward and 
amidships were similarly emptied, while the rents in the 
hull were definitely patched by means of the vaulted 
structures shown in Figs. 5 and 6. Tap rivets were 
used for fixing the patches to the hull and the under- 
water drilling and screwing of the holes in the plates 
of the hull to correspond exactly with those of the 
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FIG. 2—ARRANGEMENTS FOR DRILLING HOLES IN THE HULL 


she remained stationary about 6ft. deeper than is 
shown in the diagram, Fig. 4, the transversal inclina- 
tion being then 170 deg. 

Accurate data as to the distribution of the weights 
of the ship’s equipment at the time of the explosion 
were not available, but the indications of the surviving 
crew and a careful examination of her sister ships 
enabled the authorities to. establish that the mean 


vaulted structures was a tedious and difficult piece 
of work. Rubber was found to be the most suitable 
packing. The framework used for securing the drills 
for this operation, which was, of course, carried out 
under water, is shown in Fig. 2. 

The ammunition recovered consisted of 846 12in. 
shells with 3000 charges, 2866 4.7in. shells with 2700 
charges, 3400 3in. cartridges, two torpedoes, besides 
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the small-arms ammunition and the torpedo charges, | keel up.to the dry dock through a distance of about the upper deck two bulkheads situated the one 35 m. 


weighing in all about 700 tons. Their removal was 
successfully accomplished without any casualties. 


1} miles. Experiments were made on one of the | from the centre of the ship towards the bows and the 
models and it was found that she could float with a | other 39 m. towards the stern, as well as the two longi- 
tudinal lateral bulkheads between these two trans- 
| verse bulkheads. 

The anticipated transverse metacentric height in 














PIG. 3--THE LEONARDO DA 





VINCI BEFORE THE EXPLOSION 
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a , heights would have become negative, viz., transversally 


4ft. and longitudinally 220ft. 

To make sufficient stability quite certain it was 
decided to apply eight air cylinders of 16ft. diameter 
and 70ft. long, lashing them elastically to the ship by 
| means of wire ropes, four on the port side and four on 
the starboard side. Each one of these camels would 
give about 350 tons of buoyancy when submerged. 
With these cylinders applied at the ends of the ship 
and level with the anticipated water line the positive 
metacentric heights were estimated to become l0ft. 
transversally and 300ft. longitudinally. All these 
calculations proved to be correct, and the ship was 
successfully floated and towed to the dry dock. 
| During this journey the air compressors carried on 
| lighters were working all the time ; they were driven 

by electric motors supplied with current from the 
power station on land. 

It was necessary to enter the dock bows first in 
| order that the lower stern superstructure should not 
| interfere with the timber chocks which had previousl) 
| been arranged to take the weight of the ship. Tho 

highest had to be 15ft. high. 

| The weight of the ship and cylinders—the latter 
| partially filled with water to obtain the exact buoy- 
| ancy required—was 19,200 tons, giving an average 
| pressure of 98 Ib. per square inch on the chocks and 
the floor of the dock. The greatest pressure was 





Meanwhile, by means of compressed air, it had | displacement of 18,000 tons, 6000 tons having been | about 225 Ib. per square inch. 


been possible to lower the water inside the fore part 
of the ship to a depth of 26ft. below the level of the 
sea. This proved the possibility of refloating the whole 
ship with compressed air, and the previously men- 
tioned difficulty of obtaining materials for the con- 
struction of a large floating dock led to the decision 
to dispense with that costly adjunct and to alter the | 
programme as indicated above. i 

However, the dry dock at the Naval Dockyard at | 
Taranto was only 40ft. deep, and it became necessary 
to remove all superstructures above the forecastle 
deck in addition to the turrets and conning towers 
in order that with her keel still upwards the vessel 
might be able to enter the dock. 

The funnels and the five armoured turrets with their 
guns had, therefore, to be detached and provisionally 
left at the bottom of the sea; but, as even that was 
not sufficient, it was decided also to detach the 
barbette of the second forward turret, which, being | 
superimposed on the first forward turret, was at a con- | 
siderable height above the deck. This was done from | 
the inside of the ship at a depth of 56ft. below the | 
level of the sea and up to a depth of 20ft. below the 
level of the mud. One of the spaces of the ship was, | 
for this purpose, used as a diving bell. 

The disconnection of the two funnels was no easy | 
task. In spite of the fact that they had sustained a 
shearing strain when the vessel capsized, they were | 
found to be still firmly attached to the ship over four- 
fifths of their circumferences. To detach them it was 
necessary to operate from the inside of the ship, and 
the work of disconnecting them from the body 
required much time, the inner plating and two outer 
jackets of each entailing work on about 400ft. of | 
riveting. 

“Work in the stern part of the ship had also pro- | 
gressed to the extent that, with compressed air it was | 
found possible to lift her clear of the mud experi- 


| 
' 


mentally. The next problem to be faced was to obtain | ammunition. 
sufficient stability to permit of the ship being towed ' necessary to render perfectly water-tight as far as 


removed in the shape of superstructures, coal, and With the docking of the ship the first part of the 
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PIGS. 5 AND 6—STRUCIURES USED TO FORM PATCHES FOR CLOSING HOLES IN HULL 


To ensure transversal stability it was | operations was completed. Some notion of the difli- 
culties which had to be contended with may be 
gathered from the fact that all work carried out unde: 
water was impeded by the mud and particles of rust 


floating about in the water, and also by the fact that 











the explosion and the capsizement had freed a quan- 
tity of oil which floated on the water in the ship's 
spaces, covering everything with a thick asphaltic 
coating after the water had been lowered ; its presence 
rendered inspection and search for leaks very difficult. 
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FIG. 4-SKETCH SHOWING POSITION OF THE VESSEL ONE WEEK APTER THE ACCIDENT 
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This stratum of oil, however, proved to be advan- 
tageous, in that it protected exposed iron parts from 
oxidation. The boiler tubes, in fact, proved on test 
not to have lost their tensile strength, and it was 
possible to use the shells for practice firing. Even 
the charges after reconditioning and drying were used 
in that way. The cost of the salvage up to this point 
was only about £30,000 sterling at the then rate of 
exchange, although it lasted thirty months, during 
which 150 men were employed. 

With the ship high and dry it was comparatively 
an easy matter to inspect her thoroughly and to repair 
all leaks The large hole in the deck caused by the 

| explosion was closed, as well as port-holes and all the 
apertures left after the removal of the superstructure 
which had been detached under water. Sinco that 
time six of the thirteen 12in. guns have been recovered 
from the bottom of the sea. This work is being done 
by lowering over them special ring-shaped caissons, 
to which they are secured and which are subsequently 
filled with air to make them float. 

Particular attention also had to be given to the 
effectiveness of internal bulkheads, since it was found 
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to be necessary to use some of the compartments of 
exactly known capacity for filling with water in order 
to obtain the lateral turning moment required for the 
righting. In addition, decks had to be strengthened, 
since they were, of course, originally only calculated 
to withstand small pressures such as those which 
might occur when they are flooded, whereas when 
floating keel upwards they would be called upon to 
deal with much greater hydrostatic pressures. 

Fig. 1 shows the compartments which were flooded 
to obtain the desired conditions. The flooding of the 


Total Displ 


\ Weights added to effect righting Water 7514 
\ Scale of Moments in tons-feet 
( ‘ 0 p 100,000 209,000 300,000 
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| 
cated was sufficiently slow to allow the operating 
personnel time to get clear of the ship. 

In addition to 400 tons of solid ballast, consisting 
of pig iron and chains placed in the starboard com- 
partments of the double bottom and treble bottom 
amidships, the ballast on board, exclusive of the water 
let in through the valves, consisted of 2900 tons of 
water in the central compartments of the double 
and treble bottoms and in other central spaces such 
as boiler-room bilges, magazines, and in the compart- 
ment at the extreme stern, and 3800 tons of water in 


acement 26062 Tons 
Solid Ballast 400 tons 
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FIG. 7—DIAGRAM OF 


lateral compartments ensured a preliminary list which 
was to be increased as described later. The central 
ones were filled to the extent which was necessary to 
obtain the buoyancy required. The model ship was 
again used to test and confirm the results arrived at 
by calculation, and the effects of various possible 
leakages were ascertained with a view to providing 
indications as to how possible results should be 


countered. The stability of the ship was also checked | 


in the dock as soon as she had been refloated. The 
displacement on the completion of the flooding of the 
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TURNING MOMENTS—(Adapted from Rivista Marittima) 


a series of lateral compartments extending over about 
| 260ft. of the starboard side of the vessel ; these latter 
| compartments included one engine-room and several 

boiler-rooms. 

The capacity of the spaces flooded by the opening 
|of the valves was of 1700 tons of water, but the 
| gradual entering of 850 tons sufficed to give the ship 
a list of 135 deg., at which point she began to turn 
over on her own account. The 5000 odd tons of water 
| which were thus provided in one side of the vessel 

naturally gave her a list at the completion of the 





PIG. 8—-THE LEONARDO DA VINCI UPSIDE DOWN IN DRY DOCK 


lateral compartments was approximately 25,000 tons. | righting, and this amounted, as foreseen, to 22 deg. 


A basin of adequate depth was excavated in the 
bay and the ship was towed out to it and suitably 
secured to buoys. The list was then 150 deg. to star- 


board, and the necessary clockwise rotation when | 


viewed from the stern was obtained by the admission 
of sea water through sluice valves in the starboard 
side of the ship. These valves were opened by hand, 
but the rate at which they allowed the water to enter 
the lateral compartments with which they communi- 


to starboard. This inclination was subsequently 
eliminated by the removal of the ballast used to 
| effect the rotetion. 

In Fig. 7 the turning moments are shown graphic- 
‘ally. The disappearing angle or position of unstable 
| equilibrium at which, if reached, the ship would have 

turned over again was 99 deg. to port. The 76 deg. 
of margin between this angle and the maximum list 
of 23 deg. to port brought about by the momentum 





of the rotation was, however, more than sufficient 
to allow for any errors of calculation. 

The righting was effected on January 24th last in 
the presence of numerous spectators especially invited, 
including the foreign naval attachés. The impressive 
operation was entirely satisfactory. After the ship 
had righted herself the Italian flag was automatically 
hoisted and numerous sirens on the vessel began to 
blow. Leonardo da Vinci’s very appropriate motto, 
““Ogni torto si dirizza *’—every wrong rights itself 
had been painted in large letters across the deck 
whilst the vessel was upside down in dock and was 
clearly visible from the airship from which the 
Government's guests witnessed the event. 

The salvage of this ship constitutes a most remark- 
able and unprecedented feat. It is considered in 
naval circles to be an achievement for which great 
credit is due to the Italian Admiralty and to the 
personnel who ¢arried it out undeterred by almost 
overwhelming difficulties. From the engineering 
point of view it is also very notable, in so far as it has 
proved possibilities of compressed air which had not 
previously been put to the test. 








The Maag System of Gearing. 
No. L 


Tue system of gearing with which we are about 
to deal is the fruit of many years of study devoted 
to the theory of gear wheels by Mr, Max Maag, of 
the Maag Gear Wheel Company, Limited, Zurich. 
Associated with it are certain machines, namely, the 
Maag gear cutting and grinding machines. Before 
proceeding to deal with the gear wheels themselves we 
shall make a brief reference to the machines on which 
they are formed. 


Tae Generatine Curtmyc MACHINE. 

A medium-sized gear cutting machine is 
illustrated in Fig. 1. It will be gathered that it 
generates true involute teeth by the now familiar 
means of a reciprocating rack cutter with straight- 
sided teeth. No attempt is made to hide or disguise 
the fact that the principle of the machine is that ot 
the ‘Sunderland’ gear planer. Indeed, Mr. 
Maag admits that his earliest gear wheels were cut on 
“Sunderland”’ machines and that he purchased 
planers of that type from Messrs. Parkinson, of 
Shipley. He claims, however, to have introduced 
several improvements on the English design. Con- 
trasting the Maag machine illustrated with the 
No. 5a “‘ Sunderland ”’ gear planer, we notice first of 
all that the wheel blank in the Maag machine is 
mounted on a vertical axis, whereas in the *‘ Sunder- 
land *’ design the work arbor is horizontal. Conse- 
quently the cutting movement of the rack is a vertical 
and not a horizontal reciprocation. The advantages 
claimed for the change are, we gather, increased 
rigidity, improved ability to take heavy cuts and, as a 
result, augmented output. In the second place, 
there is a small difference in the method of obtaining 
the relative rolling movement between the work and 
the rack cutter. In the ‘“ Sunderland ’’ machine this 
movement is secured by rotating the work and traver 
sing the cutter vertically at the correctly related 
speed. On the other hand, in the Maag machine the 
cutter has no motion other than its vertical recipro- 
cation to give the cutting action. The relative rolling 
effect is obtained by giving the rotating work a hori- 
zontal cross motion past the rack cutter. Thirdly, 
the feed between the cutter and the work is obtained 
in the Maag machine by moving the work on to the 
cutter and not the cutter on to the work, as in the 
English design. We are not quite certain what advan- 
tages Mr. Maag claims for these inversions, but 
we believe they have been adopted with the object of 
improving the accuracy of the work executed and 
of reducing the wear on the machine parts. 

The details ot the machine show modifications at 
various points. The most interesting development 
perhaps is the method adopted for eliminating the 
effects of backlash in the screw communicating the 
rectilinear component of the rolling motion to the 
work. The arrangement consists of a second and more 
quickly threaded screw and nut and a friction drive, 
whereby the cross slide during the generating move- 
ment is maintained in uniform contact with the 
flanks of the main pitch screw. The actual movement 
of the slide is thus effected by the subsidiwry screw, 
while the main screw is relieved of all duties except the 
regulation of the movement. As a result the motion, 
it is claimed, is truly unitorm and there is a complete 
absence of play. 

A second detail point of interest is to be found in 
the method adopted for balancing the cutter ram. 
The balance weight, as shown in the engraving, is 





carried on the left-hand side of the cutter head. It 
fits on to guides between which it slides and by which 
it is supported when the cutter head is set otherwise 
than vertically. The cutter head can be swivelled by 
worm gearing until it is almost horizontal for the pur- 
pose of generating a worm wheel. In this position the 
balance weight is hardly required and can be dis- 
connected. When cutting helical gearing the inclina- 
tion required is of considerably reduced amount. 
The balancing force desired is something less than 
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that necessary in the normal position, and is supplied 
in reduced amount by virtue of the fact that the 
balance weight is prevented by its guides from swinging 
away from the cutter head. 

The Maag gear cutting machine is supplied in 
several sizes and forms, the example illustrated being 
one of intermediate size. The smallest machines are 
not fitted with a swivelling head, and theretore can be 
used for cutting spur wheels only. They are capable 
of admitting blanks up to 20in. in diameter, A 
similar design taking in 30in. is made both with and 
without the swivelling head. The intermediate size 


| much of its superior accuracy, so that the value of the 


generating process, if hardening is not adopted, is 
found not so much in the quality of the work turned 
out as in the simplicity and economy of production 


secured in the workshop. 


Tur GENERATING GRINDING MACHINE. 


An example of a Maag generating grinding machine 
éapable of taking in gear wheels up to 16in. in dia- 
meter by, 16in. wide is illustrated in Fig. 2. The 
grinding is performed as indicated in Fig. 4 by means 
of two saucer wheels set apart and inclined in such a 


pensating movement is said to be so trustworthy in 


action that it can be relied upon to correct the wea: 
of the softest grinding wheel. It thus permits wheels 
to be used which, although they wear rapidly, ar 
recommended from the point of view of cutting 
efficiency in preference to wheels of much greate: 
hardness, 

The compensating mechanism is used when fixing 
new grinding wheels in the machine in order to set 
them in their correct position without loss of time. 
With the grinding spindle running an electrical con 
tact is made to bring the compensating gear into 
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FIG. 1—MAAG GEAR-CUTTING MACHINE 


illustrated takes in work up to 30in. in diameter. 

The largest size follows the general lines of the inter- 

mediate and can admit work up to 77in. in diameter. 
CASE-HARDENING AND GRINDING. 

A feature of the Maag gearing is the fact that the 
whee!s can be formed of mild or nickel steel, and after 
being cut on the type of machine described above are 
case-bardened and ground. The object of grinding 
the wheels is, not simply to produce a good surface 
on the hardened teeth, but to remove the distortion 
almost inevitably caused by the hardening process. 
In Fig. 3 an illustration is given of a Maag tramway 
ear gear wheel after hardening and before grinding 
has been completed. The light and dark patches on 

















(€ FIG. 3—TRAMWAY GEAR WHEEL AFTER HARDENING 
the teeth show that the distortion is unevenly dis- 
tributed over the teeth. 

Repeated attempts have been made already to 
design a satisfactory machine that would grind gear 
wheel teeth on the generating principle. It is obvious 
that refinements in the cutting of the teeth would be 
wasted if the wheels when hardened could not be 
ground on a machine of equal refinement. The 
generating cutter, therefore, called for the generating 
grinder, but the difficulty in the way of devising the 
latter was how to overcome the effeet produced by 
the wear of the grinding wheel, namely, a gradual 
increase of tooth thickness. In many cases the 
trouble is avoided by omitting the hardening process 
and using a steel initially as hard as can be’ con- 
veniently cut on the generating machine. It may be 


; 


taken, however, as certain that after a short period | 


of nse a generated gear wheel, if not hardened, loses 


FIG. 2~-MAAG GEAR-GRINDING MACHINE 


way that the planes of the saucer lips would coincide, 
if superimposed, with the flanks of one tooth of the 
rack cutter used in the preceding process. The gear | 
wheel to be ground is mounted on a longitudinal 
axis and is fed longitudinally beneath the rotating 
grinding wheels. Asit passes beneath the grinding 
wheels the gear wheel is reciprocated transversely 
through a small distance and at the same time is 
rocked through a corresponding angle, the two | 
movements being correlated so as exactly to reproduce 
the movement of the gear wheel if it were rolled, 
without slipping, on its pitch cirele. True rack and 
pinion action is thus secured as in the preceding cut- 
ting machine, but in this case, as the “rack” has 
but one “‘ tooth,”’ the work has to be indexed relatively 


to the grinding wheels once for every tooth gap... The | 


arrangement illustrated in Fig. 4 applies to gear wheels 
of pitch above a certain minimum. For small pitches 
the tooth gaps are insufficient to permit both grinding 
wheels to work within them at the same time. In these 
cases alternate spaces are ground simultaneously. 
The most interesting feature of the machine is | 
undoubtedly the means adopted for Side ces | 
the wear of the grinding wheels. 


over the cutting face of the 
is face at all times is plane 
by it before wear _ cnpored place. 

Anata HEE Dhe. reductive wath. ot tooth of of | 
the imaginary rack cutter, and therefore progressively | 
to imerease the width of the teeth being ground. It 
can tly be compensated by moving the grind- 
ing wheels apart, each parallel with itself. 

The compensating mechanism consists of an elec- 
trically controlled mechanical device. Associated 


with each grinding wheel is a eam shaft driven con- | 


at about ten revolutions per minute by 





tin 

belt gearing from the motor driving the grinding 
wheel 8 . At each revolution the cam shaft 
causes lever A, Fig. 4, to oscillate on its pin and to 


advance, towards the grinding wheel edge, a diamond 
carried at its lower end. If the movement of the lever 
is checked by the grinding wheel edge at the correct | 
point nothing happens. If, however, the wear of the 
grinding wheel exceeds a certain amount the lever, | 
before its movement is checked, will swing sufficiently 
far to establish an electrical contact. The current 
which then flows is relayed to operate a clutch on a 
continuously driven shaft from which, when the 
clutch is active, motion is transmitted through a pawl 
and ratchet wheel to a differential thread and thence 
to an adjusting screw on the grinding spindle bracket. 
The bracket is thus moved until the plane of the | 
grinding wheel lip is restored to the correct position. | 
The arrangement, it is stated, is sufficiently sensitive | 
to keep the wheels in the correct position to within | 
one-thousandth of a millimetre. In addition, the com- 


| 


| supplied with each machine. 


action. The adjusting screw then moves the spindle 
bracket until the wheel reaches its correct position, 
when the diamond lever is forced back by the edge ot 
the wheel sufficiently far to break the connection and 
stop the movement. The electric current for the com 
pensating mechanism is supplied by a pair of two-volt 
accumulators. 

A second feature of interest in the design is the 
method whereby the correctness of the rolling motion 
of the work is assured. Reliance is not placed upon 





“The 


. 
Gnesman Swan 5 


FIG. 4—DIAGRAM SHOWING METHOD OF GRINDING 


the exact correlation of separate rotary and trans- 
verse feeds of the work. Only one feed is given to the 
work, namely, that in the transverse direction. The 
requisite and correct rotary movement is communi- 
cated to it simultaneously by means of two steel 
ribbons, one end of each being fixed relatively to the 
machine bed, while the other unwinds from or on to a 


| Segment attached to the work spindle and having a 


radius equal to that of the pitch circle of the gear wheel 
being ground. Nine different sizes of pitch blocks are 
To enable pitches other 
than these nine to be obtained the nearest sized block 
is used, and the stay carrying the fixed ends of the 
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ribbons is moved by power at the rate necessary to | 
give the difference of the motion. 


WHEEL TesTING MACHINE. 

However perfect the cutting and grinding machines 
may be, some form of test for the finished gear wheels 
The testing machine used by Mr. 

Maag for this purpose is illustrated in Fig. 5. It is 
made by Messrs. Adolphe Saurer, of Arbon, Switzer- 
land. The wheels to be tested are mounted on a pair of 
spindles, one of which is clamped relatively to the 
bed, while the other is fixed to a spring-controlled 
slide. The wheels, being in mesh, are slowly rotated 
by hand, and by means of a dial gauge applied to 
the slide the movement horizontally of the second 
year wheel is magnified and can be noted. In this 
way any lack of concentricity of the wheels can be 
discovered. The machine is also fitted with means for 
discovering and recording any errors of pitch or form 
of the teeth. By means of the vernier scales and the 
hand wheel at the end of the bed the wheels are 
clamped with their axes apart by a distance equal 
io the sum of their pitch circle radii. The wheel to 


is very desirable. 


preparation%of certain aluminium alloys, is given in 
the paper. 


Professor Thomas Turner said that the paper con- 
tained much useful information concerning a metal 
for which there should be important commercial 
applications when the price at which it could be 
obtained was lower. He thought that calcium could 
be employed for bearing metals and light alloys if it 
could be produced at a price which would enable it 
to compete with aluminium. 

A paper was then presented by Professor C. A. 
Edwards, being the work of himself and Mr. A. M. 
Herbert, dealing with the “‘ Plastic Deformation of 
Some Copper Alloys at Elevated Temperatures.” 


“ PLastic DeroRMATION oF Some CopreR ALLOys.” 


The object of the investigation was to determine 
the plasticity of certain copper-aluminium and 
copper-zinc alloys at temperatures between 0 deg. 
and 900 deg. Cent. In most, if not all, previous 
investigations dealing with this subject, the observa- 











PIG. 5—GEAR TESTING 


the right in Fig. 5 is carried, not directly on its 
spindle, but on a sleeve, to which is fixed near the foot 
a pulley over which an endless steel driving band is 
led. The spindle of the other wheel carries two con- 
centric sleeves, to the outer of which the wheel is 
fixed, while to the foot of the inner is attached a 
second pulley for the steel band. The diameters of 
the two pulleys are made proportional to the diameters 
of the pitch circles of the wheels being tested. Any 
error in pitch or form of the teeth must thus result in a 
proportional relative movement of the two sleeves 
carrying the left-hand wheel when the wheels are 
rotated. This relative movement is magnified and 
recorded by means of a simple lever arrangement 
operated by the outer sleeve and a pen arm and table 
fixed to the inner sleeve. The machine in the form 
shown can be used for testing either straight toothed 
or helica) gearing. A‘ modified arrangement on the 
same principle is used for testing bevel wheels. In 
the machine as supplied by Messrs. Saurer the two 
reference pulleys are plain discs of diameters equal 
to the diameters of the pitch circles. The one drives 
the other by direct contact. The addition of a steel 
hand is a modification added to the machine by Mr. 
Maag. 








Institute of Metals. 


No. II.* 


At the afternoon session on the first day of the 
Conference, Sir George Goodwin in the chair, Dr. 
J. L. Haughton presented the paper “Some Notes 
on Calcium,” by Mr. P. H. Brace. 


CaLcrum. 

This paper gives a brief historical survey of the 
development of the metallurgy of caleium, and 
describes a type of apparatus developed by the writer 
for the manufacture of the metal, which is obtained 
by the electrolysis of fused calcium chloride. The 
electrolyte is first melted by means of an alternating 
current, and when a small pool has been formed, direct 
current is switched on, and as the metal deposits on 
the cathode, the latter is slowly withdrawn from the 
bath. Further deposition takes place on this calcium, 
which itself is withdrawn at such a speed that a 
continuous rod of the metal is formed. A summary 
of the more important uses of calcium, including the 


* No. I. appeared March 11th. 
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tions have been made by means of one of the well- 
known methods of testing under static loads. In 
the present work, however, dynamic stresses have 
been applied by means of’a falling weight to which 
was attached a 10 mm. steel ball. The degree of 
plasticity was calculated from the size of the in- 
dentations produced in the specimens by the ball. 

The results obtained give unmistakable indica- 
tions of pronounced changes in the plasticity of both 
series of alloys at temperatures which correspond 
with structural ‘transformations that are known to 
occur in the respective series. It may seem rather 
curious that the same kind of evidence does not seem 
to be obtained when a static method of testing is 
used, but such-appears to be the fact. 

The difference in this respect is no doubt due to the 
influence of the time factor. With dynamic stresses, 
the time factor is, of course, reduced to a minimum, 
whilst with the static method the best that can be 
done is to attempt to standardise this variable. 
When tests are being made at different temperatures, 
any particular standard rate of loading which may be 
selected will have the effect of introducing an addi- 
tional uncertainty because the effect of time also 
varies with the temperature. Therefore, the static 
method of testing can scarcely be expected to give 
clear indications of a change of properties corre- 
sponding with a constitutional change in the metal. 
Further, the static method can only give results 
that are of real practical value where the materials 
are to be subjected to slowly applied stresses. The 
significance of this will be appreciated when it is 
remembered that in most commercial operations, 
such as forging, hammering, rolling and extrusion, 
the stresses are applied at phenomenally rapid rates. 
Hence, plasticity determinations under dynamic 
stresses are much more likely to give data thai: are 
comparable with the above-mentioned practical 
operations than those from static tests. 

A comparison of the results obtained in the present 
work with those previously published by other 
investigators strongly supports this view. 


Mr. F. Tomlinson said that the results outlined in 
the paper were very interesting. . The 70: 30 alloy 
was usually considered a hot short metal, but the 
authors used pure metals in their tests, which made a 
difference. It might be found that when their results 
were compared with those obtained elsewhere, the 
question of the influence of a small amount of im- 
purity would be more clearly revealed. 


in presenting the paper was to suggest quite definitely 
that information obtained from tensile tests was 
not directly applicable to the working of the metal 
at high temperatures, whereas it was possible to 
obtain results by the dynamic method which were 
directly applicable. That, however, was a point 
which could not be regarded as fully established. 
The real nature of tensile tests was not yet fully 
understood ; their application rested on the relation 
of a large number of tests and the behaviour of metals 
in practice which had given certain results in tensile 
testing. The necessary degree of correlation had not 
been obtained in high temperature tests, and until 
a great deal more work had been done at high tem- 
peratures, the relation between the behaviour of the 
metals in practice and the tensile tests figures could 
not be determined. 

Mr. S. Payman regarded the work done by the 
authors as making a valuable addition to our know- 
ledge of the properties of alloys at high temperatures. 
It was shown that 470 deg. Cent. was a critical point 
for copper-zine alloys. A general law could perhaps 
be formulated which would rule out static tests in 
favour of dynamic tests. He would point out, how- 
ever, that generally speaking, hot worked metals 
were in many processes subjected to rapidly repeated 
dynamic stresses, whereas in actual use in oil engines 
or steam engines the metal might be subjected to 
static stresses of long duration at temperatures 
below those used in hot working. While, therefore 
in the former case the dynamic test might be a good 
one, in the latter case the static test more nearly 
met the working conditions. 

Dr. W. Rosenhain looked on the results disclosed 
as very interesting. It was known that tensile tests 
did not always give an indication of the best. working 
temperature. On the other hand, it was difficult to 
suggest a remedy, and the authors’ method -would 
have to be applied with a good deal of aaution. The 
data which had been collected should, however, 
prove very useful, and the test was one which might 
be adopted with some advantage when it was desired 
to ascertain the best working temperature of an 
unfamiliar alloy. 

Dr. W. H. Hatfield found the paper of particular 
interest, as he was working in precisely the same 
field. The difference in the valués obtained in 
dynamic and static tests by different workers need 
not be too seriously regarded. New knowledge was 
being brought out by this.-work. At ordinary tem- 
peratures with some steels there was a definite re- 
semblance between Brinell and tensile values, so 
that for practical purposes it was possible to dispense 
with the latter tests. An endeavour had been made 
to ascertain the relationship between the two methods 
at high temperatures, but it did not hold as in the 
case of tests at ordinary temperatures. Undoubtedly 
further data from both static and tensile tests 
were required before that question could be answered. 
Professor Edwards having briefly replied, the dis- 
cussion terminated. 

A paper was then presented by Mr. S. Beckinsale 
on “The Action of Reducing Gases on Heated 
Copper,” of which Mr. H. Moore was joint author. 
Professor T. Turner said that those who were 
familiar with the problem involved welcomed the 
additional information now given. It had long been 
known that ordinary commercial copper after, expo- 
sure to reducing atmosphere lost some of its physical 
properties. The authors had drawn attention to two 
points which should be emphasised ; the first, that if 
the copper was deprived of oxygen it was not 
injuriously affected by reducing gases; the second 
point being that the greater the quantity of oxygen 
present, the more readily could the copper be spoiled 
by reducing gases. It was interesting to learn why 
the copper was spoiled under such conditions. 

Sir Gerard Muntz said that it always seemed to him 
to be somewhat curious that consumers of copper 
should, if he might so express it, persist in using a 
bucket with a hole in the bottom: With electrolytic 
copper available, he could not understand why any 
body should continue to use tough copper at all. 
The only object in the past of using tough copper was 
because of its high tensile strength and greater power 
of resistance than other forms of copper. Those 
days were now over, and there was no need to use 
an article inferior in other respects because it possessed 
those properties. The necessary tensile strength and 
hardness could be given to the highest grades of 
copper. . 

Mr. F. Tomlinson was unable to agree with Sir 
Gerard Muntz. As a manufacturer, he had always 
been anxious to give the user the best class of material, 
and when the consumer had decided upon what he 
wanted, it was up to the manufacturer to produce 
it in the form of tubes, rods, plates or sheets. Sir 
Gerard Muntz’s idea of using electrolytic instead of 
tough copper had not been successful in practice, 
and for every ,ton of electrolytic copper which was 
ordered, 500 tons of tough arsenical copper were used. 
Mr. R. J. Redding said that those who could con- 
vert the paper into workshop practice would find it 
of great value. He had had some experience in that 
direction. In the year 1915 his firm was engaged in 
making an essential part of a vital war product 
which had to be above all suspicion of brittleness. 
Copper was employed in the manufacture, and as the 





Dr. G. F. Bengough understood that the main idea 


specification was drawn very carefully it was imagined 
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that no chance of brittleness could exist. As a matter 
of fact, trouble through brittleness did arise. As 
the result of inquiry it was found that the articles 
were being annealed under almost closed-box condi- 
tions, and the defect was ultimately traced home to 
the fact that the articles were being sent away as 
they left the lathe with a certain quantity of oil on 
the surface. It was ascertained that it was the action 
of reducing gases arising from the presence of that 
oil which caused the trouble. Measures were taken 
to assure that the annealing was done in a box where 
the air was given free play, and the oil was washed off 
before the annealing process. No more trouble was 
experienced. Users would welcome more information 
with regard to the action of hydrogen. 

Mr. Moore, replying to the discussion, said that it had 
been suggested that cuprous oxide in solution might 
be a possible cause of trouble, but he would like to 
have evidence that cuprous oxide in solution could 
exist in copper. The experience of himself and Mr. 
Beckinsale indicated that cuprous oxide was always 
present in the form of globules, and they had formed 
the opinion that all injury by reducing gases was 
caused by the influence of reducing gases present in 
the globule form. Speaking on the general question, 
he was rather in favour of Sir Gerard Muntz’s argu- 
ment that pure. copper should be used instead of 
tough copper, which was subject to attack by 
impurities. 

The final session was held on the morning of 
March 10th. Only two papers were on the agenda. 
The first, by Professor H. C. H. Carpenter and Miss 
C. F. Elam, on “ Stages in the Recrystallisation of 
Aluminium Sheet on Heating,’’ was presented by the 
latter in the absence of Professor Carpenter. 


RE-CRYSTALLISATION OF ALUMINIUM. 


This paper is closely connected with that presented 
by the authors at the previous meeting of the 
Institute on “‘ Crystal Growth and Re-crystallisation 
in Metals.”’ The investigation was designed to throw 
as much light as possible on the structural changes 
which accompany the gradual softening of cold rolled 
aluminium sheet on heating. The sheet was prepared 
from a casting measuring 2lin. by Qin. by 4}in., 
which was rolled by various steps down to jin. This 
sheet represents a reduction in thickness of 97 per 
cent. Statements have been made by two previous 
investigators, namely, Brislee and Anderson, that 
aluminium loses its crystalline structure on working 
and becomes completely amorphous. The present 
authors show that this statement is incorrect. Even 
in the cold rolled sheet the crystals, though very 
much flattened and to some extent driven into one 
another, retain their identity. The authors find 
that there are three distinct types of structure pro- 
duced on heating this sheet. 

(1) Type I. is characteristic of metal heated for 
long periods at 200 deg. Cent. and for short periods 
at 250 deg. and 300 deg. Cent. It is the first visible 
structural change and is characterised by a general 
tarnishing of the surface, a granular structure and a 
blurring of the original boundaries of the flattened 
crystals. 

(2) Type II. is the birth of new crystals in the old 
boundaries. These always appear white in contrast 
with the tarnished unre-orientated crystals. Charac- 
teristic. of this type is the presence of new and old 
crystals in the same specimen. Examples of this are 
the early stages of re-crystallisation at 250 deg. 
and 300 deg. Cent. c 

(3) Type III. is the structure finally obtained after 
heating to structural equilibrium at @ given tempera- 
ture. Of this there are two distinct forms, depending 
on the temperature at which they are produced :— 
(a) The crystals are very much elongated in the original 
direction of rolling, and there is always a tendency for 
some of them to darken on etching. Prolonged 
heating at 250 deg. and 300 deg. Cent. produces 
typical examples ot this sub-class. (b) The crystals 
approximate more nearly to the equi-axed condition 
tho higher the temperature, though even at the highest 
temperature they still show a slight elongation in the 
direction of rolling. There is little or no tarnishing 
of the crystals. Examples are specimens heated at 
450 deg. to 600 deg. Cent. 

Gestieens heated at 350 deg. to 400 deg. Cent. 
furnish examples in each of the sub-classes (a) and 
(b). In the early stages they resemble (a) and in the 
final stage (b). 5S 

In a note appended to the above paper on “ The 
Birth of Crystals in Strained Metals and Alloy,” 
the authors furnish further examples of the fact that 
re-crystallisation is always observed to begin in the 
boundaries of the distorted crystals, using the term 
“boundaries” in the broad sense to include twin 
boundaries. The only instances in which the new. 
crystals were formed in the interiors of the old 
crystals were those in which they originated at a 
segregated impurity, and here also there is a boundary, 
although of a different kind. 





The discussion ranged over a somewhat wide field. 
Dr. W. Rosenhain raised the question if the state- 
ment in the paper as to the solubility of aluminium 
oxide was based on experimental data. It was very 
desirable that results of the character disclosed should 
bewverified by experiments on pure aluminium. 

Dr. C. H. Desch, who followed, considered the 


experimental work excellent, and that it complotely 
justified the conclusions reached. Statements which 
had appeared from time to time that the metal was 
structureless were, in his opinion, due to bad etching. 
The results obtained by the authors suggested the 
desirability of paying more attention to etching pro- 
cesses, and an investigation of this subject had been 
made at Sheffield University. One interesting point 
which had been brought out very clearly was that 
new crystals were formed at grain boundaries. 

Miss Elam replied briefly to some of the points 
raised, and intimated that Professor Carpenter would 
deal with the discussion more fully for the “ Trans- 
actions.” 

Dr. J. L. Haughton then presented a paper dealing 
with “ The Constitution ot the Alloys of Copper with 
Tin: Parts II. and II.” 


*“ Attoys oF CoPpPER wITH TIN.” 


This paper describes the constitution of the copper- 
tin alloys containing from 40 to 100 per cent. of tin 
below a temperature of 400 deg. Cent. The con- 
stitution was investigated by means of thermal curves, 
electrical conductivity measurements and micro- 
scopic examination of annealed and quenched speci- 
mens. It has been shown that there is a polymorphic 
transformation in one of the constituents at a tem- 
perature of about 180 deg. Cent., and in a few otf the 
alloys a further transformation occurs at 210 deg. 
Cent., which so far cannot be explained. The limits 
of solubility ot tin in copper have also been investi- 
gated, and it is found that not more than 0.2 per 
cent. of copper dissolves in solid tin. An appendix 
is added to the paper describing the work of certain 
other investigators on the copper-tin system. 


Dr. Desch said that the work of Dr, Haughton was of 
great accuracy, and that the lines he gave as the 
main lines of the equilibrium diagram be 
accepted with confidence. The importance of the 
work was also referred to by Dr. F. Hudson, but 


cussion, expressed regret that the portion 
equilibrium diagram dealt with in the paper was not 
the most important from the commercial standpoint. 
It was a curious fact, he said, that the i 
useful alloys had usually a very complicated equili- 
brium diagram. 

The Conference terminated with the usual votes of 
thanks to the Institution of Mechanical Engineers 
for the use of their headquarters for the Conterence, 
and to Sir George Goodwin for presiding. 








Four Railway Accident Reports. 


THERE have recently been issued by the Ministry of 
Transport the reports of the department's inspecting officers 
on four railway accidents, three of which occurred during 
November and the fourth in December. All are of interest ; 
three because they arose from drivers passing signals at 
*‘ danger,” and, therefore, raising once more the question 
of automatic train control, whilst the fourth was a case 
where the safety appliances provided against collisions 
were deliberately set aside and a signal, properly locked 
because the line was occupied, was released and lowered. 





Marpy Junction CoLuision. 


The oldest report relates to a collision on November 10th 
at Mardy Junction, Merthyr, on the Great Western Rail- 
way. This junction is at the south end of Merthyr Station, 
is situated on a high viaduct, and the conditions are so 
cramped that trains shunting out of the sidings on the east 
side have to use the main line as a shunting neck. The 
junction is that by which the Taft Vale joins the Great 
Western line from Swansea, The latter goes off to the 
south-west and the natural course, if the main line must be 
fouled by shunting operations, would be to carry out those 
operations on the line leading to the Taff Vale. This line, 
however, is on a falling gradient of 1 in 232 for 66 yards, 
1 in 74 for 308 yards, | in 59 for 88 yards, followed by 
1 in 40 for 242 yards. The shunting is, therefore, done on 
the Great Western line, and thus the line from the Taff Vale 
is fouled. Moreover, the movements are made so often 
that the train is not put “into block” and the starting 
signal for going on to the Great Western line to Swansea 
is not lowered. Such an operation was in progress on the 
evening of the day in question, and the junction was 
‘* fouled ” when the siguaitman was “ offered ’’ a passenger 
train from the Taff Vaie. This offer—the man said he did 
not know that the shunt was being made—the signalman 
accepted, but he did not, and couid not, because of the 
interlocking, lower his signals. The driver of the Taff 
Vale train maintained that the signal was “‘ off,”’ and in that 
statement he was corroborated by his fireman. Major 
Hall, who inquired into the accident, is of the 
opinion that the signal was against the driver. He blames 
the signalman for nis breach of the block regulations and 
the driver of the shunting train for not getting the starting 
signal for the movement. Certain recommendations are 
made by Major Hall. One of them is that the facing points 
of the junction should lie normaily for the Taff Vaile, and if 
that cannot readily be done that the junction should be 
interlocked with the block instruments—lock-and-block— 
so that a train cannot be accepted from the Taff Vale 
unless the junction points are “‘ set” to suit. No mention 





question arising out of the accident, and of special interest 





is made of automatic train control, although it is a re 





in this case, in that the distant signal was fastened in tho 
“* on” position and there is a heavy rising gradient. These 
two factors inspire the observation that with the distant 
signal permanently “on’”’ drivers get a warning on each 
journey and may get to ignore it; the heavy gradient 
suggests the difficulty of automatically applying the brak« 
at a time when a driver wants all his available power to 
ascend the bank. 


VAUXHALL CoLLIsIon. 


The second accident was also a case of a driver running 
by @ signal at ‘‘danger.”’ It happened on the morning of 
November 20th, between Vauxhall and Waterloo, on the 
London and South-Western. There are several running 
lines at this point and the two most westerly are the “ up 
Windsor local” on the outside and the “up Windsor: 
through "’ next to it. At Vauxhall there is an island plat- 
form between these two lines and they run parallel to each 
other thence for about 1000 yards and converge at the ( 
bex. The signals for each road are on the left of it and 
there is no question of adequacy as to the conditions of 
visibility. The signals were “ off” for a Hounslow train 
on the “ local ” line—that on the outside—and those for an 
Ascot train on the “ through ” were “ on,”’ but the driver 
of the latter train passed his signals at the box immediatel, 
in the rear of C box and, when he saw that those at C box 
were “on,” he could not pull up in time and a collision 
resulted. Major Hall, who inquired into the accident, 
commends the guard of the Ascot train, in that, when he 
saw that his driver had made a mistake, he waved a red 
flag to the motor man of the Hounslow train. The latter 
man’s vigilance and promptitude are also commended. 
The inspecting officer says that this case is a typical 
example of an accident which would have been prevented 
by a system of automatic train control, and, as such, has 

brought to the notice of the Departmental Committee 
inquiring into that matter. 


i 


Two Foe Acctpents. 


The third accident comes into a different category. It 
in a dense fog on the morning of November 231i 
Fairfield Station of the Great Central Railway. Al 
point are track-cirenited and the points 
operated by power. A light engine was 
Station, the driver being told to stani 
ahead was not clear A little later the 
“ accepted ” by the box in advance, and 


the si says that he lowered his signals for it. 
afterwards he was “ offered’’ a nger 
train, “ aecepted.” He saw that the levers 


the signals in the station were normal and assume! 

that the light engine had gone forward. This he could 
not, owing to the fog, be certain of and failed to make surv. 
When, however, he went to lower the home signa! for the 
train to enter the station he found that it was 


failure and turned to a fitter’s labourer, standing in the box. 
and asked him to release the lock. Whilst the man had no 
right to interfere, he probably thought it better to comply ; 
but, unfortunately, he did not first make sure by personal 
observation that the section was clear. Anyway, he 
released the lever, the signal was lowered, and a collision 
ensued. 

The fourth and last report refers to a collision, again in 
a dense fog, on December 8th, ai Barking, on the Midland 
Railway. A Shoeburyness to Fenchurch-street train 
caught up and ran into a Shoeburyness to East Ham train. 
The driver of the former missed, in the fog, the Upney dis- 
tant signal, and when he saw the home signal for Upney 
he assumed that it was the distani. Immediately after 
passing this signal he exploded three detonators, yet was 
not alarmed, but proceeded to get his train under control 
to stop at the home signal. Afterwards he missed the 
starting signal also, and eventually saw the red tail light 
of the standing train. Whilst it is admitted that the man 
might not have seen the distant signal, he should have 
known, as did the previous driver when he was passing 
it, as there are two efficient landmarks. The explosion of 
the three detonators should have made him pull up. Had 
only one exploded he might have thought he was passing 
the distant, but three detonators call for an immediate 
stop. They had been put on the rails by a fogman, who, 
to his credit, had gone on duty when he saw the fog without 
waiting to be sent for. Incidentally the accident draws 
attention to a weakness in fog signalling we often, in former 
years, mentioned, viz., that a distant at “clear” in fog 
is indicated by the absence of a fog signal. Fogs have 
been so much rarer of recent years that this point has not 
had to be made. Colonel Pringle concludes his report in 
this case by observing that the accident would probably 
have been averted by a train control device at the distant 
and full control at the home signal. 








Tue Boonzarer T.U.V. Avromatic Covprinc.—Since the 
publication of the report, dated August, 1907, of Colonel Sir 
Arthur Yorke, the then Chief Inspecting Office of Railways, 
on the subject of automatic couplings for railway vehicles, little 
has been heard of this particular matter, Sir Arthur pointed 
out therein that there was no engineering difficulty in the way of 
providing automatic couplings ; the trouble was one of finance, 
especially in view of the fact that practically one-half of the 
railway wagons of the country were privately owned. A factor 
that, no doubt, has also contribu to still the agitation for 
automatic couplings is that, as compared with the 208 servants 
killed in 1918 whilst coupling or uncoupling vehicles in the 
United States—where, be it remembered, aut t pling 
are universal—only seven were killed in the United Kingdom in 
that year and nineteen in 1919. On the 9th instant, we were 
permitted to see, on the London and South-Western Railway 
at Clapham Junction, a —— of wagons fitted with the auto- 
matic =. patented by Mr. W. G. Boonzaier, of 11, Bram- 
field-road, S.W. 11. In this gear the coupling link, with an 
engaging hook under its outer extremity, is connected by a hinge 
pin to a crosshead, fastened by a bracket to the underside of the 
drawgear. Under the link is a supporting crank, which is raised 
or lowered by means of a lever at the side of the wagon. There 
is an operating lever on each side of the vehicle. The act of 
coupling is effectively done, and, as the engaging members are 
not rigid, the benefit given by the existing loose couplings—that 

he engine when starting picks up its load gradually as the 
couplings take up the slack—is retained. 
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Institution of Naval Architects. 
No. lL. 


THE annual meeting of the Institution of Naval 
Architects, which, as usual, extends over three days, 
was opened in the Lecture Hall of the Royal United 
Service Institution on March 16th, when Lord Durham 
occupied the chair. The annual report, from which 
we take some notes, was presented by the Secretary. 


ANNUAL REPORT OF THE COUNCIL FOR 1920. 

The financial statement appended to the present report shows 
a balance of income over expenditure which is less than in pre- 
ceding years, but in view of the largely increased cost of various 
items of expenditure the result of the past year is not considered 
unsatisfactory. 

New President.—The Earl of Durham, having completed his 
term of five years as President of the lustitution, has placed his 
resignation in the hands of the Council, who desire to put on 
record their great appreciation of Lord Durham's servicts to the 
Institution during his period of office. ‘Ihe Council have invited 
his Grace the Duke of Northumberland to suecced the Earl of 
Durham as President of the Institution. 

Qualifications for Admission to Membership of the Institution.— 
The Council have considered the desirability of modifying the 
qualifications of candidates for admission to membership of the 
Institution by requiring new candidates elected in and after the 
year 1926 to give proof of having certain educational qualifica- 
tions, or alternatively of having ox cupied a position of responsi- 
bility in shipbuilding or marine engineering for at least seven 
years. Recommendations relating to the intended change are 
appended to the report, and the Council trust that candidates 
will, when their time for election comes, be able to satisfy the 
conditions now laid down i 

Scholarships.—Five Scholarships in Naval Architecture of 
from £75 to £150 per annum were awarded during the past year, 
snd two Scholarships in Marine Engineering, besides the two 
Post-Graduate Research S« holarships, one of which—founded 
in memory of the late Sir William White—was awarded for the 
first time. Sir Alfred Yarrow has, during the past year, made 
an additional contribution of £520 to the Scholarship funds in 
order to make up to £100 per annum the va!ue of the Scholarship 
which he originally endowed in 1905. This Scholarship, hitherto 
called the ** Institution of Naval. Architects Scholarship,”’ wil! 
henceforth be known as the “ Yarrow Scholarship in Marine 
Engineering.”” It is proposed that the “ Institution of Naval 
Architects Scholarship "* shall be continued on the same lines as 
before, the cost of maintenance being defrayed out of the funds 
of the Institution 

An offer has been received from Lord Weir, and gratefully 
accepted by the Council, of a Scholarship in Marine Engineering 
of the value of £150 per annum, tenable for three years. This 
Scholarship will be offered for competition this year under the 
same regulations as the Yarrow Scholarship. The Council would 
welcome further offers of scholarships to enable them to award 
at least three Scholarships in Naval Architecture and three in 
Marine Engineering every year.* 

British Marine Engineering Desiqn and Construction Com- 
The British Marine Engineering Design and Construc 
tion Committee, to which a reference was made in last year’s 
annual report, have completed and issued their recommendations 
for the rules relating to cylindrical boilers, and also for shafting. 
The Committee are now engaged in framing special rules for the 
design and construction of water-tube boilers, which will con 
plete and bring into line the various regulations as generally 
followed by the Board of Trade and the Registration Societies 
relating to such boilers as are coming into use in the mercantile 
marine at the present time. 


milter 


QUALIFICATIONS OF CANDIDATES FOR ADMISSION 


TO THE INSTITUTION OF NAVAL ARCHITECTS. 
RECOMMENDATIONS OF THE CoUNCIL. 
1. Admission of Students.—That at and after the annual 


general meetings, | 923, in addition to the provisions of By-law 34, 
candidates for admission as students shall give proof of having 
passed a University Matriculation Examination or of having such 
qualifications as the Council for the purposes of the Institution 
may consider to be equivalent thereto. 

2. Admission of Associate Members.—That at and after the 
annual general meetings, 1926, only such candidates shall be 
elected to or transferred into the class of associate members as, 
in addition to the provisions of By-laws 32 and 35, shall give proof 
of having passed an examination prescribed by the Council of 
the Institution, or of having such other qualifications as the 
Council for the purposes of the Institution may consider to be 
adequate. 

3. Admission of Members a) Transfer from Associate Member 
to Member.— Every candidate who is an associate member of the 
Institution applying for transfer into the class of members shall 
at the time of such transfer be more than thirty years of age, and 
shall further show to the satisfaction ef the Council that he has 
occupied a position of responsibility for the design or execution 
of important professional work for a period of at least five years. 

(b) Election of Candidates who have not previously become 
Associate Members.—Every candidate for election into the class 
of members, who has not previously become an associate member, 
shall at the time of such election be more than thirty years of age, 
and shall comply with the regulations set forth in By-law 32, 
stating the qualifications required of candidates for associate 
membership, and shal! further show to the satisfaction of the 
Council that he has occupied a position of responsibility for the 
design or execution of important professional work for a period 
of at least seven years. 

4. Special Committee for Considering Candidates Quali fications. 

That a Special Committee of the Council be formed to scrutinise 
the qualifications of all applicants for admission to the Institution 
and report thereon before such applications are considered by the 
Council. 


Sir Archibald Denny moved a vote of thanks to the 
retiring President, Lord Durham, who, he reminded 
the meeting, had occupied the presidential chair 
since the year 1915. On behalf of the Council of the 
Institution he had been requested to ask Lord Durham 
to accept a picture by Mr. Bernard Gribble, which 
was the original sketch of the sinking of the German 
fleet at Scapa Flow. 

Lord Durham, having responded in a_ very 
felicitously phrased speech, gave place to the new 
President of the Institution, the Duke-ot Northum- 
berland. 

In a brief inaugural address, the President said 
that the work of the Institution was of a vital national 
character, inasmuch as the work of its members was 
closely associated with the maritime supremacy 
upon which the safety of the nation so largely 
depended. He was glad to learn that the position of 





the Institution, both as regarded membership and 
finance, was quite satisfactory. Turning to the posi- 
tion of the shipbuilding industry, it would be idle to 
deny that the hopes that had been entertained and 
which applied to the reconstruction and revival of 
trade generally, had not been fulfilled. We were 
taced to-day with one of those periodical phases of 
depression which industry had to anticipate from time 
to time. Such a situation was to be expected after 
the close of the war, but even the most far-sighted 
business men had been surprised by the euddenness 
with which this situation had arisen. The position 
had been hastened and rendered more acute by factors 
which did not directly arise out of the war. Alto- 
gether apart from the burden of debt in the belligerent 
countries and difficulties ot exchange we were suffer- 
ing to-day from disaffection in the ranks of labour, 
which constituted the most pressing problem of the 
time. The workers, regardless of laws of economics, 
were engaged in framing plans by which all the profits 
of industry could be distributed among the men who 
worked. This was a tendency which had to be com- 
bated. It was partly the result, no doubt, of Govern- 
ment control over industry, but it was satisfactory 
to know that it would not be long before the last 
shackles on industry arising from that cause were 
removed. A grave problem et the present time was 
that of unemployment, but if the situation were 
closely examined it would be found that the chief 
cause of unemployment had been strikes and threats 
of strikes in the mining industry, which formed the 
basis of every other industry. It had driven our 
foreign customers to order large quantities of coal 
from the United States, and had deprived us of our 
export trade. The real facts of the situation were, 
however, being realised by both miners and owners, 
and there seemed a prospect of agreement being 
reached between employers and employed in this 
industry. If a scheme could be evolved by which 
those engaged in the industry could share the profits 
of the industry a perilous situation might be over- 
come. Their Institution was concerned with naval 
construction, and at the present time the whole future 
of naval policy was under discussion. We had solved 
similar problems in past years, and had always been 
the first in this field, at least, in that higher wisdom 
which adapts means to a particular end and utilises 
inventive science for the attainment of our supremacy 
at sea. In that task which confronted us again to-day 
the Institution was ready to play its part as it had 
done in former years. 

The election of officers resulted as follows :——Vice- 
presidents, Lord Pirrie, Sir William Smith, Sir 
Archibald Denny, Engineer Vice-Admiral Sir Henry 


Oram, Sir Charles Parsons, Sir Alexander Gracie, 
Mr. 8S. W. Burnaby, Mr. R. Saxton White, Mr. J. 


Foster King, Sir Thomas Bell, Engineer Vice-Admiral 
Sir George Goodwin, Mr. Andrew Laing, Sir Eustace 
d’Eyncourt, Mr. W. H. Whiting, Mr. James Bain, 
and Mr. A. E. Seaton. The following were elected as 
Members of Council :—Sir Westcott Abell, Mr. C. E. 
Allan, Mr. G. 8. Baker, Sir George Carter, Mr. Alex- 
ander Cleghorn, Mr. W. H. Dugdale, Sir James 
McKechnie, Professor W. W. Welch, and Engineer- 
Commander W. N. Wisnom. Associate Members of 
Council are Vice-Admiral Sir Douglas Brownrigg, the 
Marquis of Graham, and Sir Robert Hadfield. 

The gold medal of the Institution was then pre- 
sented to Engineer-Commander H. B. Tostevin for 
his paper on “* Experience and Practice in Mechanical 
Reduction Gears in Warships,” and the Premium of 
the Institution to Mr. C. Frodsham Holt for his 
paper on “ The Efficiency of Propulsion of Full-sized 
Ships.” 

Two papers were then presented for the purpose of 
a joint discussion, the first being that by Sir Eustace 
d’Eyncourt, which we reprint on page 297, *‘ Some 
Features of German Warship Construction,” and 
the second that by Mr. 8S. V. Goodall on the 
‘** Ex-German Battleship Baden.” 

Vice-Admiral Sir F. Tudor, in opening the dis- 
cussion, said he was glad to learn that the comparison 
of German and British battleships and cruisers had 
not been to our disadvantage. As Sir Eustace had 
pointed out, however, the warships of the two nations 
had been built with different objects. The British 
Fleet was designed to keep and hold the seas at all 
times. The German warships were designed and built 
to operate in the North Sea. There were two state- 
ments in the paper that he would like to accentuate. 
Attention had been directed by Sir Eustace to the 
fact that there was a big hiatus in the design of battle- 
cruisers owing to the advent of the ‘‘ Queen Eliza- 
beth *’ class. That undoubtedly placed us at a disad- 
vantage. The second point to which he desired to refer 
was the fact that with the possible exception of the 
Lutzow no modern battleship had been sunk by a 
torpedo. That was very important, and would 
influence naval policy in the future. He believed 
he was also correct in saying that with the exception 
of a small piece of shell that penetrated the magazine 
of the Barham, no German shell ever got home 
to magazine, shell room or boiler room in any British 
ship. With regard to submarines at the beginning 
of the war we undoubtedly had something to learn 
from Germany, as, whereas they had developed an 
internal combustion engine capable of giving 300 
horse-power per cylinder, the British engine only gave 


































































































































































asked Lord Fisher to provide submarines which could 
accompany the Fleet a difficult problem arose, but 
thanks to Sir Henry Oram they designed and con 
structed submarines capable of a surface speed of 
19 knots. One difficulty was that it was necessary to 
add four more cylinders to the original eight to attain 
that speed, and as they were unable to increase 
the size of the crank shafts, the engineer had to provide 
a crank shaft which was capable of transmitting 
50 per cent. more horse-power. It was common know- 
ledge now that they afterwards decided to use steam 
engines in submarines intended to accompany the 
Fleet, and the “ K ” class, which was the outcome of 
that experiment, was altogether superior to anything 
produced by Germany. Incidentally, he believed that 
in spite of all the talk about submersible battleships, 
that this type represented very nearly the useful 
practical limit of submarine vessels. 

Sir Philip Watts, whose observations covered 4 
somewhat wide field, referred to the bulge addition 
to warships. In the case of the Hood it was not, he 
pointed out, an additional structure, and his con- 
tention was that the side of the ship should be carried 
up vertically as in all previous vessels. The bulge 
gave no protection gua bulge, but only because it 
increased the beam of the vessel and by carrying 
the side right up better protection was obtained. 
He had not proposed a shield to take the place ot the 
bulge or that part of the hull which is equivalent to 
the bulge. The shield suggested was an addition ; 
it would only be used when a vessel was lying at 
anchor or proceeding at very low speed. Torpedo nets 
had been used for this purpose in pre-war days ; 
they were also used during the war before Scapa 
Flow was made proof against enemy submarines. 
Various proposals for shields had been submitted, 
but had not been considered satistactory. His shield 
had never been seriously considered, because he could 
not undertake to fit it to a vessel with curved sides 
or with sides not prepared for the purpose. The 
bulge, he insisted, gave no additional protection, and 
was extremely inconvenient ; it interfered with the 
qualities of a ship and the working of her boats, and 
conduced to wetness of her decks in bad weather. 
As regarded Sir Eustace’s remarks relating to docking 
accommodation available to the Germans in com- 
parison to the docking accommodation available to 
ourselves prior to the war, the greatest beam in 
British capital ships was 90ft. 6in. That was con- 
sidered sufficient for the weights to be carried, the 
necessary protection and the desired speed, and the 
results of the war fully justified that view. If there 
had been any desire to have a wider ship the necessary 
docking accommodation could have been provided 
without difficulty as subsequent events had fully 
shown. He did not quite understand Sir Eustace’s 
reference to the design of the Invincibles a3 one 
“already becoming obsolescent.” In one sense, of 
course, it might be said that during a period in which 
continual progress was made in the constituent 
elements of ships of war, each ship commenced to 
become obsolescent as soon as she was launched. To 
single out the Invincibles seemed to imply that he 
considered that the design of the Invincibles was 
becoming obsolescent in a more marked manner and 
at a more rapid rate than was common to all ships. 
If that was the meaning of Sir Eustace he did not 
agree with him. In that connection he would mantion 
the good service the Invincible and Inflexible ren- 
dered, not only at the Falkland Islands in the destruc- 
tion of Von Spee’s fleet, but also the equally good 
service they rendered in their very rapid steaming 
from their base at home to the scene of action. 
Vice-Admiral Sir Alfred Chatfield said it seemed 
clear we had little to learn regarding warship design 
and construction from our late foe. Sir Eustace 
d’Eyncourt stated at the beginning of the paper that 
the work carried out during the war period repre- 
sented the normal progress of half a century, and it 
would be a great satisfaction to the country that the 
Chief Naval Constructor had come to the conclusions 
stated in the paper. Whatever improvements the 
Germans may have made in details it could not be 
denied that we had always led the way. The policy 
in regard to naval construction had been criticised 
within recent months, and some of our ancient 
mariners had challenged the ideas based on full 
information of what happened during the war of our 
chief technical advisers. The criticism which was 
still being continued by irresponsible critics was applied 
to the Admiralty and the Director of Naval Con- 
struction. There was a complete answer available 
to all these critics. It was suggested that those who 
had charge of these affairs followed obsolete shibbo- 
leths, but it was a little curious that the organisation 
which was believed to hold these views had been 
responsible for the Dreadnought battle-cruiser, the 
present type of light cruiser, the modern destroyer, 
the high-speed submarine, and the modern idea of 
torpedo protection, and had also led the way in the 
armament of capital ships. These developments 
had only been rendered possible by the fact that the 
constructive department of the Admiralty possessed 
imagination, initiative, resource, and audacity. The 
country should have confidence in its naval architects. 
The Government was about to lay down some new 
ships, and it was necessary for the public to have 
assurance that the money asked for would not be 








* Five more Scholarships are required. 
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of the day and take advantage of the lessons of 
the war. 

Coramander Land—United States Navy—-agreed 
that the paper gave proof that the idea of German 
superiority in warship design and construction was 
an erroneous one. Reference had been made to the 
stability of the German vessels, but it appeared to him 
that this stability only applied to conditions in the 
North Sea, and that if the German Battle Fleet had 
had to fight an action in the Atlantic or Pacific 
Oceans their battleships would form somewhat 
unstable gun platforms. He admitted that in regard 
to withstanding stresses the German ships, owing to 
the superiority of German steel, might possess an 
advantage. The composition of the steel given in 
Mr. Goodall’s paper showed very low sulphur and 
phosphorus contents and a practical absence of other 
deleterious ingredients. He desired to call the 
attention of British and American steel makers to 
this point. 

Sir John Biles said that the German reply to the 
statements made in the two papers would be awaited 
with some interest. The question of stress was a very 
important one, and of great interest to naval archi- 
tects and classification societies. For some years 
past a standard of strength had been laid down both 
for warships and for merchant vessels, but it was 
found occasionally that although some vessels were 
below standard they were otherwise quite successful, 
and naval architects were thereby encouraged to 
reduce the scantlings of a ship and yet feel some 
confidence in the ability of that vessel to withstand 
the stresses put upon it under service conditions. 
With regard to the future, a decision had been made 
as to the type of vessels to be laid down. In former 
days these things were more fully discussed at the 
Institution, but the war imposed secrecy as to what 
was being done, and naval architects were not so 
well informed as in past years. He hoped that before 
long the Admiralty would put the members ot the 
Institution in their old position and enable them to dis- 
cuss what it was proposed to do in the arena of warship 
design and construction rather than approve of what 
had been done. 

Constructor Commander Bassett, speaking from 
experience gained during a visit to the principal ship- 
yards in Germany, commented on the superior dock- 
ing facilities in that country. At Kiel he had counted 
in one day twenty floating docks, in addition to the 
ordinary graving docks, and what was true of Kiel 
was true of other German naval ports. With regard 
to the number of ships building at the time of the 
Armistice, these included four battle-cruisers, three 
battleships, ten light cruisers, 114 destroyers and over 
300 submarines. The adherence of the German 
navy to coal as the main fuel was surprising, but was 
made not from choice but from necessity, and the 
destruction of Roumanian oilfields by the Allies was 
one of the great disappointments to the enemy during 
the war period. On the question of stresses it was 
customary, not only in shipbuilding, but in other 
German industries, to adopt a lower figure than was 
usual in this country. Recent practice in Germany 
favoured the replacement of the Féttinger trans- 
former by mechanical reduction gearing, and a special 
plant for the production of the gears had been 
installed in the Krupp factory. Germany had hoped 
to have completed over 800 submarines by June, 
1920, if the war had continued. 

Sir Eustace d’Eyncourt, in replying to the discus- 
sion, said that with regard to the question of stresses 
it was necessary for the service conditions of the 
British Fleet to have a fairly high factor of safety to 
allow for contingencies. Reference had been made 
to the quality of German steel, but that had tended 
to deteriorate during the war period, owing, no doubt, 
to the difficulty of obtaining materials, and German 
armour plate was not as good as British. The 
Baden had been used for a series of firing trials, and 
those tests bore out the statements he had just made. 
On the subject of the protection accorded by the 
the bulge, the Hawke, which had no bulge, sank very 
quickly, with a heavy loss of life, after being torpedoed 
in the early months of the war. As a result, bulge 
protection was fitted to the other four vessels of the 
same class. Three of those ships were subsequently 
torpedoed, but all of them succeeded in reaching 
port. Reference had also been made to the horse- 
power developed per cylinder in Diesel engines fitted 
with submarines. He was able to state that we had 
made considerable progress in that respect during a 
recent period. 

This terminated the first session of the Conference. 


DINNER AND CONVERSAZIONE. 


The annual dinner of the Institution was held in 
the Connaught Rooms on Wednesday evening. We 
estimate that nearly six hundred people were present. 
The new President, the Duke of Northumberland, 
occupied the chair, and had, as the principal guests 
of the evening, on his left the Japanese Ambassador, 
and on his right Lord Lee of Fareham, First Lord 
of the Admiralty. In responding to the toast of 


“The Royal Navy,” which was proposed by the 
Chairman, Lord Lee made what may be regarded as 
a@ most important speech on British naval policy, a 


learned institutions. He spoke first of the difficulty 
ot deciding what course to pursue at a moment 
when they had to decide how to maintain the Navy 
at adequate strength and at the same time meet the 
needs of economy. In these circumstances it had 
been decided that we must rest content with a smaller 
Navy than heretofore, and the Navy Estimates had 
been drawn up with that intention. He added that 
no doubt existed in the minds of the Admiralty that 
the capital ship must be retained. Passing then to 
the international aspects of naval policy, Lord Lee 
said: ‘‘ We have twice affirmed in the most formal 
way possible our expedients for the future of a one- 
Power standard. If you look across the Atlantic 
you see that Mr. Denby, Secretary of the American 
Navy, has said that American interests naturally 
call for a navy equal to that of any other Power. 
The difference between our formula and that of 
America is too slight to be made a subject of con- 
troversy, still less of friction or hostility. I have no 
doubt,” he continued, “that between us [Great 
Britain and America] we could control the seas, but 
the question before us to-day is whether we are 
heading in the right direction with regard to our 
Navies without consulting with each other. In that 
respect I think the Government of this country has 
a clear record. We have in our Estimates of this year 
set an example of reduction. We have admittedly 
taken risks as regards the relative position of our 
Navies and of others, and we are prepared to go as 
far as possible in that direction by mutual agreement. 
But merely to talk of hands across the sea is not 
sufficient ; we must have our heads across the sea 
as well. It is not enough to talk about blood being 
thicker than water. What we want is that plain horse 
sense which is characteristic of both our countries, 
and personally, from a Jong knowledge of America, 
I have a profound belief in business talk leading 
up to a square deal. I hold strongly that in this 
matter we are not engaged in a game of poker or of 
bluff, but in a sort of game where we ought to lay our 
eards on the table, and discuss frankly with our friends 
what the future should be. The only point that 
remains to be settled is who is to make the first move 
to initiate the discussion. We are not disposed 
to stand upon ceremony in this or in any other matter. 
We welcome the hint which has been thrown out by 
President Harding, and it will continue to be met 
with the most cordial and helpful response here. I 
ean say this, that if the invitation comes from Wash- 
ington, personally I am prepared to put aside all other 
business, pressing though it may be, in order to take 
part in business than which there can be nothing more 
pressing in the affairs of this world.” 

The succeeding toasts were “‘ His Majesty’s Minis- 
ters,” proposed by Sir Henry Duke; “‘ Our Guests,” 
by Sir John Biles; and ‘‘ The Mercantile Marine,” 
by Rear-Admiral Field, Third Sea Lord. 

The conversazione of the Institution was held on 
Tuesday evening, at the Royal United Services 
Institution in Whitehall, where Lord Durham, the 
President, received the members and visitors. Many 
ladies were to be seen among the throng, which 
congregated chiefly in the main hall, where a pro- 
gramme of music was given by the string band of H.M. 
Scots Guards, from the gallery. There were also some 
songs by Miss Dorothy Helmrich and Mr. Peter 
Grahame, which produced a rather striking effect, 
sung right up above the heads of the audience, among 
the banners hanging from the gallery. The exhibits 
of the museum were left in their accustomed places, 
and although the cases, naturally rather congested 
the space, they provided a source of interest for the 
visitors, as did the very fine model of H.M.S. Queen 
Mary, in the crypt, where the refreshments were 
served. 





Obituary. 





SIR ARTHUR WEBB. 


WE regret to have to announce the death of Sir 
Arthur Lewis Webb, which took place at a nursing 
home in London on Tuesday last. 

Sir Arthur, who was born in October, 1860, entered 
the Irrigation Branch of the Public Works Depart- 
ment of India in 1881, after having passed through 
the Royal Engineering College at Coopers Hill. In 
1894 he was transterred to the service of the Egyptian 
Irrigation Department, and was, in turn, Inspector- 
General of Irrigation, Director-General of Reservoirs, 
Under-Secretary for Irrigation, and Advisor to the 
Public Works Ministry. He was created K.C.M.G. 
in 1912. 





Automatic Train Control on the 
North Staffordshire Railway. 


In Tue Enorneer of July 20th, 1917, we fully described 
the system of automatic train control designed by some 
officers of the Great Eastern Railway and installed on 
that company’s Stratford—Enfield—Loughton—Ongar line. 





speech more weighty than is usual at the dinners of 


The patent rights in this invention have been acquired 


26, Voltaire-road, Clapham, 8S.W. 4, and it is known as 
the 8S.Y.X. system. 

It is of the intermittent contact type. At each distan: 
signal there is an insulated ramp in the “ four-foot,’ 
which is connected electrically to a battery in the signal 
box, and a cireuit is completed when the distant signa! 
lever in the signal-box has been pulled to lower the signal ; 
when the lever is normal and the signal “ on,” the batter, 
is disconnected and the ramp de-energised. The engin 
carries a corresponding shoe at the foot of a plunge: 
moving within guides on a plate attached to the loco 
motive. On the plate is a magnet connscted electrical! 
to the shoe and energised only by the battery in th: 
signal-box through a circuit completed by contact betwee, 
shoe and ramp when passing over the ramp and only, o1 
course, when the ramp is energised. It is important t, 
note here that no batteries are carried on the engin 
The shoe and plunger are raised by the ramp, and a 
weighted lever, also attached to the plate, is lifted sv 
that an armature on it comes in contact with the magne 
and is held by it if the magnet is energised. The lever is 
part of a toggle or linkage system so arranged that if th: 
lever is not held, a valve in the air brake—the Westing 
house brake is used on the Great Eastern—is opened, the 
brakes are applied, and the whistle in the cab is blown 
Should the signal be “ off,” and the ramp energised—an«| 
therefore the magnet—the lever is held up and the valv: 
is not opened. A bell in that event rings to advise th: 
driver that he has a “‘ clear” signal. As soon as the ram, 
is passed, the lever is released, but the shoe and plunge: 
have, by then, gone to normal. After an application oi 
the brake has been automatically made it can be released 
by the driver pushing in a button. 


APPLICATION TO Stop SIGNALS. 


In connection with the re-organised train service intro 
duced last summer by the Great Eastern on the Chingford, 
Enfield and Palace Gates lines, an auto-train was provided 
between Seven Sisters and Palace Gates. The junction 
with the Palace Gates lines at Seven Sisters is an ordinary 
double-line junction, and the regulations of the block 
system do not allow a train to approach from Palace Gates 
when one has been “‘ accepted” on either of the main 
lines. The insertion of a facing safety point in the up 
branch line would have permitted this plan to be followed, 
but it was hardly practicable. The desired safety and the 
avoidance of delay have, however, been met by adapting 
the S.Y.X. train control for use at stop signals also. A 
ramp has been provided at the branch line home signal, 
and the shoe arrangement on the engine modified, so that 
a full application of the brake is made should a driver pass 
the home signal when it is at “danger.” This modifica 
tion is of interest in that, if successful, its extension to other 
junctions would save delay and reduce the number of 
signals and, in some cases, of signal-boxes 


INSTALLATION ON THE NortrH STAFFORDSHIRE. 


As said above, the arrangements to be seen on the Great 
Eastern are as fitted for the Westinghouse brake. It was, 
therefore, interesting to hear that a trial was to be made 
on the North Staffordshire Railway, which is a vacuum 
brake line. This installation has been put down on the 
up main line to the South at Sideway signal-box, imme- 
diately outside of Stoke-on-Trent station. The distant 
i there is 800 yards from the home signal and the 

ient is a falling one of 1 in 346. By the courtesy oi 

r. F. A. L. Barnwell, the general manager, and Mr. J. A. 
Hookham, the locomotive superintendent, we were per 
mitted to see four tests made on Friday, the 11th instant, 
with the 8.Y.X. system installed at the distant signal. 
In the first test the distant was in the “on” position. 
A service application of the brake was made at the distant, 
but the driver did not release the brakes nor close the regu- 
lator. The train, weighing 264 tons, including the engine. 
when running at 40 miles per hour, was pulled up in 650 
yards, and 150 yards before reaching the home signal. 
The other tests, one of which was with a light engine, were 
equally satisfactory. 





CANE SUGAR MACHINERY. 


A vERY comprehensive paper on “Cane Sugar Ma- 
chinery,” illustrated by lantern slides, was read before 
the Manchester Association of Engineers on Saturday last, 
March 12th, by Mr. W. Scott Herriott, A.M. Inst. C.E. 

The paper opens with-a short historical account of the 
distribution of the sugar cane and an outline of the prin 
ciples of manufacture of cane sugar. The major portion is 
devoted to descriptions and illustrations of the principal 
machinery used in sugar production, commencing with 
the preparation machinery. With regard to mill driving 
the author says the power required to crush canes depends 
upon the percentage of fibre in the cane, the tonnage, the 
number of crushings, the extraction of the juice, the 
amount of dilution water applied, and the mill settings. 
Single mills will take 6 to 7 horse-power per ton of ordinary 
cane, double crushing mills about 8 to 9 horse-power, and 
triple crushing mills about 10 horse-power, but there must 
always be an ample reserve of power for the constantly 
varying conditions. Engines working with a back pressure 
of 51b., the exhaust steam from which is absorbed by a 
quadruple effet, provides, says the author, an ideal econo- 
mical combination. Only about 8 to 10 per cent. of the 
heat of the steam is utilised in generating power, the 
balance being used for evaporation in the quadruple effet, 
where each pound of steam evaporates three and a-half 
times its own weight of water from the juice. Juice 
heaters, multiple effet evaporators, vacuum pans, crystal- 
lisers, centrifugals, condensing plant, and boilers are all 
dealt with by the author. He mentions that the average 

ractice with regard to boilers was to provide 20 square 
foot of boiler heating surface per ton of cane per twenty 
four hours, with an evaporation of 3 lb. to 3} lb. of water 
per square foot of heating surface. With very fine megass 
as fuel the grate area is about 1 per cent. of the heating 
surface. Experience has shown that step grates are the 
most satisfactory for burning megass, but in order to 
ensure good results a very careful regulation of the ashpit 
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and flue damper is necessary. 
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Civil Aviation and Air Power. 


In his address to the Institute of Transport, Major- 
(jeneral Sir F. H. Sykes made a strong plea for financial 
sid being given by the State to civil aviation during 
the early period. Emphasis was also laid on the fact 
that if commercial aviation died the country would lose 
. great potential reserve for service aviation in time of 
emergency. Dealing with the subject from the 
service standpoint, the audience was reminded that 
1000 torpedo-carrying seaplanes could be built for 
the cost of one battleship, and it was argued that it 
was already doubtful whether the capital ships, the 
building of which has now been approved in prin- 
iple by the Government, could survive an attack 
launched by a small air force. To tide over the experi- 
mental period in commercial aviation it was suggested 
either that the Air Ministry should undertake the 
financial responsibility by acquiring machines and 
letting them out to approved companies or should 
form & national air transport company, which would 
be granted a monopoly, would be guaranteed against 
loss by the State, and receive a percentage of any 
profits earned. 


Wireless Direction Finding at Sea. 


A RESCUE which has taken place about 500 miles 
off Cape Race is a somewhat remarkable example of 
the value of wireless direetion-finding apparatus on 
board ship. The Norwegian vessel Ontaneda was 
disabled as the result of a heavy gale, and had a list 
of 50 deg. As it was clear the vessel would founder, 
wireless calls were sent out, the position of the 
Ontaneda being given as arrived at by dead reckoning. 
Three steamers which received the call failed to find 
but another ship, the operator of which 
listened in, was able, by means of direction-finding 
apparatus, to calculate the exact position of the 
foundering ship, and was thereby enabled to reach 
the Ontaneda in time to effect a rescue, the ship 
sinking almost immediately after the last man had 
left her. 


the vessel, 


Road Lighthouses. 


WHILE there is general approval of the decision of 
the Ministry of Transport to experiment with special 
lights for dangerous road corners, to assure the safety 
of the trav elling, public and those in charge of the 
large number of commercial road vehicles now in 
service, exception has been taken to the selection of 
®@ system of foreign origin for this purpose. The 
\.G.A. flashlight apparatus, which, it is understood, 
has been provisionally chosen for road lighting, has 
its merits, and has been already tested in Great Britain 
for railway as well as marine work. It is argued, 
however, that there is more than one British invention 
which is eminently suitable for use as a road light- 
house, and that the Ministry should have given 
preference to such a system. 


The Slump in Shipbuilding. 


In a letter addressed to the chairman of the West 
Hartlepool Trades Union Council, Sir William Gray 
has plainly indicated some of the reasons for the wide- 
spread unemployment whieh is now in evidenee, 
following the falling off im orders for 
It has, he states, been the invariable practice of his 
firm to secure orders, at times without prospect of 
profit, with the view of keeping the men employed, 
but the task has never, within his experience—extend- 
ing over thirty-seven years—been so formidable as 
during the past few months. It has not only been 
impossible to obtain orders for new tonnage at any 
price, but there has been an almost universal request 
to cancel contracts already made owing to the gloomy 
prospects in the freight markets and the present high 
costs of production. 


Evils of Ca’ Canny. 


Ir all Labour leaders had the courage of Mr. J. R. 
Clynes, the great body of workers would be better 
acquainted than they are apparently at the present 
time with the disastrous effects to themselves of the 
policy of ca’ canny. Writing in the current number of 
Imperial Commerce, Mr. Clynes reminds us that recent 
months have been fruitful in examples of the fallacy 
of reduced production. One of the most significant 
facts was that towards the end of last year, which was 
a year of low production, the highest figures of unem- 
ployment known in recent times were recorded. If 
low production found work for others there should be 
no unemployment problem to-day. Mr. ,Clynes 
admits that. wage earners still cling to the belief that 
increased output merely adds to the gains of the 
capitalist class. This belief must be faced, and no 
change in the attitude of the workers towards the 





production problem can, he thinks, be anticipated 
until the men are safeguarded against unemployment 
and proof given that additional output is not of greater 
benefit to employers than to the operative classes. 
The Chairman of the Labour Party develops his 
argument to a more definite conclusion. He states 


A Seven-Day Journal. 


that whether the safeguards referred to are obtained | 


or not, greater output would confer more benefit upon 
wage earners than upon any other class of the com- 
munity, whereas decreased production increases the 
burden of the worker and diminishes the purchasing 
power of his wages. 


Pembroke Dockyard. 


announced intention of the Government to 
Pembroke Dockyard has evoked very strong 
protests from Welsh members of Parliament. A 
meeting was held on Wednesday to consider the 
situation which would be created if the policy out- 
lined in the Navy Estimates were carried out, and it 
was decided to ask the First Lord of the Admiralty 
to receive & deputation. It is said that the closing 
of the dockyard would leave a population of 16,000 
practic rally derelict from the industrial standpoint. 


TH 
close 


A University for Reading. 


A petition has been presented by University 
College, Reading, asking for the grant of a charter to 
give the college university rank. The industrial 
importance of Reading is rapidly increasing, and the 
movement in favour of establishing a university is 
being widely supported by the manufacturing and 
other interests connected with the city. It is quite 
true that London as well as Oxford are in compara- 
tively close proximity to Reading, but it is felt that 
the number of students at the local college and the 
generally urgent need of adding to the educational 
facilities in centres of industry and commerce warrant 
the grant of charter for the incorporation of a 
university ° 


a 


Shipbuilding Joiners’ Strike. 


REFERENCE was made in a recent issue to the effect 
of the strike of shipyard joiners in diverting work to 
foreign yards. The latest example of this is the 
decision on the part of the Anchor Line to send the 
Cameronia, which was launched over sixteen months 
ago on the Clyde, to Cherbourg for the necessary 
joiner work to be completed. It had been hoped that 
the Cameronia would have been running in the New 
York service before this time, and the decision to have 
the vessel completed at Cherbourg was only come to 
with much reluctance. The joiners’ strike is also 
known to be delaying the work on other vessels to a 
very serious extent, and it is not unlikely that con- 
tinental yards will be asked to undertake other work 
which ought to be carried out by British firms. 


Railway Wages. 


Havinc regard to the need of reducing the operating 
costs of railways, the statement made by Sir Eric 
Geddes in the House of Commons, in reply to Mr. J. H. 
Thomas, has been read with much imterest. 
Minister of Transport announced that under he 
sliding seale governed by the cost ot living a reduction 
of 3s. or 4s. a week will take place in .railwaymen’s 
wages immediately. That reduction will ta 
saving in cost, of operation to the railway companies of 
either £5,400,000 or £7,200,000 a year. In this connec- 
tion it is interesting to note that the more favourable 
figures which appear in the last issue of railway 
statistics is the result of lower working expenses 
and not increased traffic earnings. 


Low Iron and Steel Production. 


Wrra the exception of the-months affected by the 
railway strike of 1919 and the coal strike of last year, 
the production of pig iron in February, which was 
463,600 tons, was lower than in any month since 
statistics have been issued. It compares with the 
production in January of 642,100. The production of 
steel ingots and castings, which was 493,400 tons in 
January, was 483,400 last month. Of the total pro- 
duction of pig iron, 171,800 tons were hematite and 
127,000 tons foundry. 


Round Table Conferences. 


THE discussions which took place between em- 
ployers and employed last week with the object of 
arriving at a basis of settlement in regard to wages 
and working conditions in the shipbuilding and engi- 
neering industries were followed by a dinner at 
the House of Commons, arranged by the National 





which 

It 
was 
attended, among others, by Sir Vincent Caillard, Sir 


Alliance of Employers and Employed, at 
prominent capital and labour men were present. 
is understood that at this gathering, which 
Robert Hadfield, Sir George Murray, Mr. F. Huth 
Jackson, Mr. W. A. Appleton, Mr. Charles Duncan, 
Mr. Arthur Pugh, Mr. Ben Tillett, and Mr. Bevin, the 
methods by which better relations between capital 
and labour could be brought about were discussed 
with considerable frankness. The main intention 
underlying these gatherings is to seeure the support 
of the moderate men on the labour side, who recognise 
the difficulties which confront British manufacturers. 
in a movement which will curb the propensities of the 
wild men who are seeking to bring into existence what 
they term a socialist industrial republic. 


Critical Mining Situation. 


Iv is hoped that at the adjourned delegate con- 
ference of the Miners’ Federation, which is to be held 
to-day at Westminster, definite proposals will be put 
forward by the executive. The decision of the 
Government to de-control the industry financially 
has, as was pointed out by Mr. Evan Williams, Presi 
dent of the Mining Association of Great Britain, 
eancelled all the advances in wages given by the Govern- 
ment during the period of control. Unless, however 
the owners give notice of a reduction, owners must 
continue to pay the existing wage rate. This will, 
it is asserted, make it impossible for any colliery to 
continue in operation. An assurance was, however, 
given by Mr. Williams, who was addressing the South 
Wales Coal Conciliation Board, that owners would not 
reduce wages except under economic pressure. It 
was clear, he added, that until the cost of Welsh coal 
could by a reduction of wages be brought down to 4 
figure at which it could compete with coals produced 
elsewhere there was no chance of a resumption of work 
at collieries now idle or of regular working at collieries 
still in operation. 


Chartered Civil Engineers. 

THE movement to define more clearly what is 
implied by the term “civil engineer,” in which the 
Institution of Civil Engineers has been engaged for 
some time past, has now entered anew phase. It will 
be recalled that it was found impossible to effect this 
object. by means ot a private Bill, and the alterna- 
tive of promoting a public Bill has also been rejected 
by the Council of the Institution. In a notice to 
members which has just been issued, it is announced 
that steps are to be taken to apply to the Privy Council 
for the grant of a supplementary Royal Charter to 
confer the use of the professional description *‘ char- 
tered civil engineer.” The opinion is expressed that 
the interests of the members will be served by their 
position being designated in the way suggested, which 
if adopted will soon become recognised as a mark of 
professional civil engineering status. 


British Association Sectional Presidents. 


THE appointments of Presidents of Sections ot the 
British Association meeting, which is to be held at 
Edinburgh in September, have now been made. Pro- 
fessor A. H. Gibson is to preside over the Engineering 
Section and Mr. W. L. Hichens, the chairman of 
Cammell, Laird and Co., Limited, over that devoted 
to Economies. Sir W. H. Hadow has been chosen 
for the Education Section, Professor O. W. Richard- 
son for Mathematics and Physies, and Dr. M. O. 
Foreter for Chemistry. Among the subjects down for 
discussion are the Mid-Scotland Ship Canal, the 
Evolution of Cantilever Bridge Construction, and the 
Age of the Earth. The announcement that measures 
are being taken to bring about a more effective co- 
ordination of the daily programme, to avoid the 
clashing of subjects of kindred interest, heralds a 
reform long overdue. 


Sir George Greenhill Honoured. 


AFTER a contested election, in which there were 
four candidates, Sir George Greenhill, formerly Pro- 
fessor of Mathematics in the Ordnance College, Wool- 
wich, has been elected a corresponding member of the 
Académie des Sciences for the Mechanics’ Section, in 
succession to the late M. Voigt. The contest was of an 
international character, the other candidates being 
Mr. Henry Eddy, of Minneapolis; M. 8. P. Timo- 
chenko, of Belgrade; and M. Armand Duchesne, of 
Liége. The many friends of Sir George now assembled 
in London for the annual meeting of the Institution of 
Naval Architects—to the “‘ Transactions’ of which 
he has made some brilliant contributions—have wel- 
comed the news of his election to the Académie des 
Sciences. 
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Electric Trucks and Industrial 
Locomotives. 
No. IIl.* 

ALTHOUGH most electric locomotives employed at 
collieries in this country are of the trolley type and 
collect their current from overhead wires, battery 
vehicles are beginning to acquire favour. For surface 


haulage work, at any rate, electric traction offers | 
certain advantages, such as low stand-by losses and 
Abroad many battery loco- 


small maintenance cost. 








] 
| trolley engines. When charging is necessary the 
| battery locomotives are run into a charging station 
| nigunted three-quarters of a mile within the mine. 
This charging station is equipped with a motor 
| generator which charges the cells at the rate of 
75 ampéres at the commencement of the charge, the 
current being allowed to taper off to 7 ampéres. When 
the charging is completed each locomotive hauls a 
truck weighing 15 cwt. unloaded and 3 tons 10 ewt. 
when loaded, so that the actual weight of iron ore 
carried on each journey is 2 tons 15 ew 

At the Broomhill Colliery, Acklington, an electric 
locomotive worked with storage batteries has recently 





FIG. 19 -TWO 6-TON JEFFERY LOCOMOTIVES IN A MINE 


motives’ are used for underground haulage ; but, as 
in this country, varying gradients in mines are the rule 
rather than the exception, and as the tonnage that 
can be drawn by battery locomotives is considerably 
influenced by steep gradients, other transport systems 
are generally employed. Another matter which often 
precludes the use of electric engines in mines is that 
they are not considered safe where there are gases. 
The makers have, in many cases, taken every pre- 
caution to avoid sparking at the brushes and_have 
enclosed all the electrical parts, but in mines where 
there is the slightest risk of danger electric engines are 
prohibited. When gases=are absent, however, and 
when the gradients are not sufficiently steep to impair 


been put into operation. This is a 13-ton Jeffery engine 
supplied by Hugh Wood and Co., Ld., London, and its 
main duty is to draw empty wagons from the North- 
fastern Railway and to deliver them at the rear of 
the screens. Eight wagons are hauled at a time along 
a road with a gradient of 1 in 66. The engine also 
removes the wagons from the weigh-house and places 
them on the railway siding and does other miscel- 
laneous haulage work which was formerly done by a 
steam locomotive having cylinders l4in. in diameter 
and weighing 28 tons. The electric locomotive now 
in use is driven by two 40 hors« -power motors, which 
are supplied with current by 240 Edison cells having a 
normal capacity of 68 kilowatt-hours per charge, 








FIG. 20-A 3-TON JEFFERY LOCOMOTIVE HAULING TRAILERS 


the capacity to any appreciable extent, battery trac- 
tion is permissible and often advantageous. Several 
smali electric locomotives worked with storage cells, 
and made by British Electric Vehicles, Limited, of 
Southport, have been put into operation in the 
Irthlingborough iron mine belonging to the Ebbw 
Vale Steel, Iron and Coal Company, Limited, where 
they are being used as feeders from the faces to the 
main roads, which are served in turn by large American 
electric locomotives of the trolley type. The overhead 
wires from which these engines obtain their current 
are carried into the main road or tunnel of the mine, 
and there are two sets of rails, which run to the point 
where the small battery locomotives feed the large 


* No. IT. appeared March I Ith. : 











ean be given at five times the normal rate for five 
minutes, so that the daily run can be increased above 
that permissible with the ordinary charge. The 
motors are in all cases designed to operate up to th. 
slipping point of the wheels without overheating. 
Owing, moreover, to the provision of ball bearing 
the air gap is maintained constant and insulatico, 
troubles arising from over-lubrication are al 
obviated. A 3-ton Jeffery locomotive haulin; 
six trailers outside a works is shown in Fig. 20 
The battery housed in a metal casing aboy: 
the driving motors and an ampére-hour meter 
provided to indicate the state of the charge. The cor 
troller is of the drum type. There are three gener 
patterns of Jeffery storage battery vehicles, the plain 
battery locomotive, such as that shown in Fig. 19 and 
20, with the battery supplying all the current ; t! 
combined storage battery and trolley locomotive, 
similar to that shown in Fig. 21, which draws curre: 
from an overhead wire where such wires pe 
missible ; and the storage battery truck, which 
most suitable for factories and other industrial est 
blishments. The combined trolley and storage batt: 
engine is useful in places where part of the track 
laid on steep gradients and where heavy loads ha 
to be hauled over long distances, for when the engi: 
is ascending an incline the motors can be worked wit 
current drawn from overhead wires, thereby eliminat 
ing the heavy battery diseharge currents which wou 
otherwise be essential. The general design of t! 
storage battery locomotives corresponds with th 
of the trolley locomotives as shown in Fig. 21. TT! 
motors are directly connected to the axles by means 
a simple reduction worm drive which is said to | 
noiseless. The frames are composed of steel plat: 
which protects the working parts without undul 
increasing the weight of the locomotive. The whee 
and journal boxes can easily be removed. In the 
former case the frame is jacked up so as to remove thi 
weight from the journal springs when the guide plat: 
on either side of the engine are taken off, and th: 
journal boxes can then be lifted out. Moreover, by 
placing the locomotives over a pit where there ar 
no permanent rails the wheels and axles can be 
dropped straight down into the pit. 

Another firm that is doing a great deal in the way, 
of building smal! industrial locomotives of the batter) 
type is British Electric Vehicles, Limited, of South 


18 


are 


port. One of this firm’s engines is shown in th: 
drawing Fig. 22 and also in Fig. 25 on page 294. The 


weight of this engine complete is 4 tons, and it is 
designed to haul a load of from 20 to 30 tons. Thre: 
of these engines and all the necessary charging equip 
ment have just been built for the New Zealand Govern 
ment and two similar engines, but fitted with a 
driver’s cabin, are at present being constructed fo: 
use on the narrow-gauge railway at Groudle Glen, 
Isle of Man. The frame is composed of very stout 
section cast iron and is well ribbed.” Two motors ar 
fixed in the centre of the frame, as clearly shown in the 











though that output can be increased to 85 kilowatt- 

hours by giving the cells a boosting charge at a high | 
rate during the dinner hour. The maximum tractive 

effort of the engine is 8090 )b. and the rated tractive 

effort at a speed of five miles per hour 5300 Ib. 

Normally the engine is operated from 3 a.m. to 

7 p-m. and the battery receives its charge at the 

normal rate during the night. Experience has shown 

that the total cost of operation is about one-half that 

of a steam locomotive. 

These Jeffery battery locomotives are also made for 
use in mines, and Fig. 19 shows two 6-ton battery 
engines in an underground charging station. The 
batteries may be of the Edison or Exide Ironclad 
types. When Edison cells are fitted boosting charges 





PIG. 21—JEFFERY COMBINED IROLLEY AND BATTERY 





LOCOMOTIVE 


drawing, Fig. 22, both motors having double-wound 
fields so that each machine can be controlled on the 
series parallel system. Each motor transmits its 
power to spur wheels mounted on a countershaft, and 
the spur wheels drive the truck wheels in the mannet 
shown in the drawing. The countershafts, which are 
23in. in diameter, are composed of 3 per cent. nickel 
steel, and are turned down at the ends where they are 
supported in the bearings. The main and counter- 
shafts have two sets of ball bearings at each end. 
Ball bearings are also fitted to the motors, but in this 
case there is only one liberally designed bearing at 
each end of the shaft. All the sundry castings belong- 
ing to the bearings and the brake parts are of malleable 
iron. An efficient brake is fitted to all four wheels, 
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and, as will be seen from the drawing, it 1s operated 
by a hand wheel situated in the centre of the locomo- 


brackets. The iron uprights to which the starting | roller bearings are fitted to all the wheel hubs. The 
and control levers are attached are composed of | steering gear is of the usual tiller type, with a control 


tive and in close proximity to the controller, which is | heavy 3 by 3 section angle irons. All the wheels | lever which is moved in a vertical plane. The 
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Oriving plat 
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Wheel, base 2.6 
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FIG, 22—ELEVATION AND PLAN OF BATTERY LOCOMOTIVE—BRITISH ELECTRIC VEHICLES,’ LIMITED 


of the drum type. The controller has been designed 
to deal with 150 ampéres continuously without undue 
heating and to give three speeds when the vehicle 
is travelling in either direction. The battery is com- 
posed of forty Exide Ironclad cells with a capacity of 
258 ampére-hours, and the cells are mounted in six 
hard wood boxes placed at the ends of the engine and 
housed in sheet steel casings. A smaller type of elec- 
tric locomotive built by British Electric Vehicles, 
Limited, is shown in Fig. 26 on page 294. This par- 
ticular locomotive, which will haul a load of 10 tons on 
the level, was built to the order of the General Post 
Office, and is used for hauling a trailer carrying an 
electrically operated pump and tank, the motor of the 
pump receiving its current from the same battery that 
works the locomotive. In some ways the construction 
of this engine corresponds with that of the large engine 
shown in Fig. 22, but it has only one motor. All the 
bearings, however, are of the ball type and the main 
and countershafts are supported on a double set of 
bearings. A 193 ampére-hour Exide Ironclad battery 
composed of twenty-four cells supplies the working 
current, and is divided into two sections, which are 
situated at opposite ends of the engine. With a single 
charge the battery will run the vehicle for a distance 
of about 25 miles. The wheel base, which is specially 


designed to enable the engine to go round sharp | 
corners, measures 2ft. 4in. The total length of the | 


locomotive is 6ft. As a rule the gauge is 19in., but the 
engines are built to suit any gauge. When fully 
loaded the speed of the vehicle is five miles per hour 
and when lightly loaded six miles per hour. The con- 
troller is very similar to that fitted to the larger loco- 
motive. It gives three speeds in either direction and 
controls the motor on the series parallel] system. 


Electric trucks of various capacities and suitable | 


for different working conditions are also built by the 
same firm. The vehicle illustrated in the drawing 
Fig. 23 and in Fig. 27 on page 294 is one of the firm’s 
2-ton trucks supplied for general service in factories, 
warehouses, and at docks, and as-all the working parts, 


including the battery, are placed under the load carrying | 


platform, and as the tie-rod between the two uprights 
at the driving end can easily be removed, the vehicle 
is particularly well suited for carrying long objects 
such as lengths of timber. All the parts, we are told, 
are made to jig. The frame is composed of heavy 
rolled 4 by 2 steel channel section and cross stays of 
the same section with substantial gusset plates to 
strengthen the frame at the corners and at the ends. 
The driver s platform is carried on two malleable iron 





can be detached from the hubs and are interchange- | standard battery, which is slung under the load carry- 
able, so that if desired a front wheel can be fitted to | ing platform and which can easily be removed, is 
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FIG. 23—2-TON BATTERY TRUCK-—BRITISH ELECTRIC VEHICLES, LIMITED 


composed of twenty, Exide Ironclad cells with a 
capacity of 161 ampére-hours, but Edison cells can 


the rear axle and the wheels can be removed without 
interfering with any other part of the truck. Timken 
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be fitted if desired. 
with water without injuring the battery, the cradle in 
which it is placed is provided with a dust and water- 


proof cover designed to give adequate ventilation. | 


From the motor, which is a complete unit and which 
can be removed without disturbing other parts of the 
truck, power is transmitted by means of noiseless 
laminated gears to a differential countershaft, which is 


geared at its ends to detachable gear rings bolted to | 


The countershaft, which 
carried in “ Skefko ” 


the rear wheel brake drums. 
contains the differential, is 
self-aligning bearings. 
pletely encloses the gearing between the motor and 
differential. The brakes act upon the brake drums 
externally. | They have double shoes lined with 
** Ferodo ” 
provision being made for adjustment. In the design 
of the controller special attention has been paid to the 
avoidance of damage arising from sparking at the con- 
tacts, which project from the surface of the drum 30 as 
to leave a recess between each segment, thereby 
causing the sparking to occur below the working face. 
Patented trip gear acting in conjunc tion with the con- 
troller stops the truck automatically in the event of 
the operator leaving the driving platform without first 
switching off the current, and the vehicle cannot be 
started again until the controller lever is brought back 
to the neutral position. This trip gear is not operated 
by the main current, but by a small shunted current 
which has practically no influence on the discharge 
capacity of the battery. The truck will carry its 
normal load of two tons up a gradient of 1 in 24. Its 
wheel base is 5ft. and its turning radius 7ft. measured 
from the centre of the truck. The platform measures 
7ft. 6in. by 4ft., and it is made in three separate 
sections, which are hinged so as to give access to the 
parts under the chassis. 

Trucks~ with smaller capacities are also made by 
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PIG. 24-CONNECIIONS FOR BLECTRIC TRUCKS 


British Electric Vehicles, Limited. 
in Fig. 28 on page 294, for example, is designed for a 


load of 10-15 ewt. and has a length of 6ft. and a width | 


of 4ft. In this case the motor drives one of the wheels 
at the driver’s end of the truck by means of a chain. 
The frame is composed of 3in. by lin. mild steel 
channel to which 3in. by 3in. angle pieces are riveted 
for carrying the motor. 


case under the chassis. 
battery will run the truck for a distance of about 
15.or 20 miles. A brake of the external pattern lined 
with “ Ferodo” and operated by a foot pedal acts 
upon one of the road wheels, and when the foot pedal 
is released it is automatically applied and the motor 
circuit is broken. The controller, which gives three 
speeds in either direction, is fitted with renewable 
contacts, and a push button at the end of the operating 
lever serves for operating an alarm bell. The elec- 
trical controlling arrangements of these trucks is 
very simple and will readily be understood from the 
diagram Fig. 24. When the controller handle is 
placed in the first position the current passes into the 
motor armature from the battery through a resistance 
and through the two sections of the field windings, 
which are connected in series. On shifting the con- 
troller handle to the second position, however, the 
resistance is cut out of circuit, whilst when it is placed 


winding are connected in parallel and the motor runs 
at its maximum speed. 








Ft TURE returns of operating statistics by the Ministry 
of Transport will be on a calendar monthly basis. Com- 
parative figures will also be published for the corres 
period of 1920 in each future issue of the returns. 


A case containing oil com- | 


and they are operated by means of cams, | 


The vehicle shown | 


An Exide Ironclad battery | 
rated at 129 ampére-hours at 25 volts is slung in a | 
With a single charge the | 


To enable the truck to be washed | 


German Views on Dumping. 


Ata time when the question o f safeguaiding key indu- 
tries and of dealing with unfair and abnormal foreign com 
petition is again being brought forward for legislative con. 
sideration, it will be of great interest to see how the problem 
of dumping is regarded from the German point of view. 
In the January issue of the Weltwirtschaftliches Arkiv, 
| Dr. Theodor Plaut, of Hamburg, discusses the subject 
in a lengthy essay under the title of “*‘ The Significance of 
| Dumping: for the Present English Commercial Policy.” 





This article was written a year ago, but its importance 
has increased in the meantime, inasmuch as a new factor 
in the situation has arisen, for dumping is now not only 
regarded as a measure desired by powerful industries, but 
also as the inevitable consequence of an excessive war 
indemnity. To Mr. John Foster Dulles, one of the 
American financial and legal experts at Versailles and a 
member of the Supreme Economic Council, is attributed 
the recognition of this fact. As an instance, he is said to 
take the case of the grant by America of a cotton credit 
of 300,000,000 dols, to Germany : German industry would 
obtain cotton for this credit and would convert it into 
manufactures of the value of 1,000,000,000 dols, Approxi- 
mately 300 millions of dollars’ worth of the goods would 
be applied to the repayment of the credit, 400 millions 
would remain for the needs of Germany, and the balance 
of 300 millions would be dumped on the world’s markets 
either as war indemnity in the form of goods, or be exported 
in order to procure foreign exchange for the German 
Government or for German industry. In any case the 
manufactures would be placed on the market with an 
urgency such as is otherwise only known in the instance 
of the sale of bankrupt stock. Mr. Dulles adds that all 
other German industries would have to act in a similar 
manner. 

The essay scarcely lends itself to criticism, and what 
follows must therefore be accepted as representing the 
opinions of the author and his rendering of the statements 
and views of other people. After defining dumping and 
quoting from the legislation on the question in Canada, 
South Africa and the United States, Dr. Plaut considers 
its practical importance. The problem, he says, arises 
| whether any injury has been caused by dumping to indi- 
vidual industries in England or to English national 
}economy. As a rule it is easier to explain and construct a 
problem than to prove it practically, and that is the case 
in this instance. In literaturt, the Press and the Parlia- 
ment are to be found many examples, almost all of which 
| are assumed, or a general conclusion is drawn from an 
entirely unimportant individual occurrence. As an 
example the method of Mr. H. A. Agacy, who «utilised the 
wire industry in order to work up his deductions, is ad- 
vanced. In industrial monographs are to be found occa- 
| sional eases of dumping described, but the matter by no 
means concerns German industry alone, as is so frequently 
| asserted in England. Thus Dr. Plaut shows that the 
| Belgian iron and steel industry has utilised the Customs 
protection of the inland market in order to practise dump- 
ing outside the country, while the English coal industry 
has now and then adopted the same policy. 

The author proceeds to remark that the Parliamentary 
| Committee on Trade and Economic Policy-—the Balfour 
| Committee—repeatedly had to take up an attitude in 
| regard to dumping. In its interim report on certain indus- 
tries—the so-called key industries— references ure made 
to the danger of dumping, but not a single instance of 
actual dumping is given. Not even is it set forth that any 
industry has suffered from the practice, but it is merely 
emphasised that industrial circles which were devoting 
themselves to the manufacture of new products—kev 
| industries-. were apprehensive of German competition 
after the war. Nevertheless, the adoption of measures 
against dumping was demanded in almost every part of 
| the report. The correct interpretation of the Balfour 
report should, therefore, be that it is less dumping itself 
than the fear of it which has prevented the development 
| of key industries. 
| The British Imperial Conference of 1917, when a resolu- 
| tion was adopted in favour of anti-dumping legislation 
in all of the Empire, was also apparently unable to 
elicit individual or special cases of dumping. Above all, 
it was impossible to prove that any works had actually 
been compelled to come to a standstill or to amalgamate 
through this cause. 

The only exception in the “ official and officrous ’’ litera- 
tue is, perhaps, presented by the assertion of Mr. Kellaway 
that German competition in the wolfram industry had 
| injured the English wolfram works in such a way that 
|}one was only enabled to carry on by State assistance 
| and the other by means of an agreement with the Krupp 
|Company. Yet, says Dr. Plaut, in this case it was not 
| asse ted that dumping was the exclusive cause. It is 
|mecessary to bear in mind that the German wolfram 
| industry in itself is superior to the British, but this is a 
very material difference, and the author concludes that 
| dumping obviously plays a very subordinate part in they 
superiority of German competition. Naturally, this fact 
is not admitted by the industries desiring protection ; they 
still maintain their old standpoint, as is shown by a few 
examples. The English expert restrictions, with a few 
exceptions. were abolished in Beptember, 1919. It was 
at once sought to prove that German dumping had started, 
and competition which was promoted by depreciated 
currency was regularly depicted as dumping competition. 
Thus the steel industry demanded protection against the 
import of German steel ware in the case of nail scissors. 
Sir Auckland Geddes, then President of the Board of 








: : tee | Trade, in reply to questions in the House of Commons, 
in the third position the two sections of the field | 


| siveley. The deputation, however, received a negative 


admitted that such scissors were being offered at lower 
prices than the cost of production in Sheffield, but he said 
that the stock of cheap scissors was small, and he added, 
in response to a further question, that the Sheffield industry 
was doing exceptionally good business. The motor car 
industry sent a deputation to the President to ask for pro- 
tection because the makers of magnetos feared the dangers 
of dumping; they pointed out that the industry was a 


| war-time creation and was not yet strong enough to main- 
ponding | tain itself in competition with German and American 


reply, and the same result attended similar representatio:,. 
made on behalf of the toy industry. 

Herr Plaut states that it is impossible to gather any 
thing from the preceding examples respecting the actua! 
extent of dumping—not even is he able to decide th, 
question as to whether the matter turns on an economi: 
fact or is only a theoretically interesting occurrence. Th, 
only source which can give an answer to the question seen: 
to be the Canadian Customs returns, as the anti-dumpin; 
legislation of other countries is of too recent a date to 
allow of statistics being available. The author puts 
forward the following figures as being the Canadia: 
Customs revenue in the years cited, the amount of the 
dumping duties ineluded in the totals, also being show: 
separately : 


Canadian Customs Revenu-. 


Total receipts, 


including those from Dumping duty 


Year dumping duty. receipts only 
Dols. Dols. 
1908-09 48,060,000 48,000 
1909-10 61,024,000 55,000 
1910-11 73,312,000 54,000 
1911-12 87,576,000 86,000 
1912-13 115,064,000 89,000 
1913-14 107,181,000 92,000 
1914-15 79,206,000 68,000 
1915-16 103,940,000 69,000 
1916-17 147,631,000 92,000 


Commenting on the table, the author states that it 
impossible to ascertain which countries come into con 
sideration in the first place in regard to the dumped 
The fact that the decline in the revenue fro: 


imports. 
the dumping duties in 1914-15 and 1915-16 near! 
corresponded with the total diminution in the tot: 


revenue, and that with the expansion of the latter tl. 
dumping revenue also increased, shows without furth« 
investigation that Germany did not occupy the fir 
position among the countries which exported at dumpi: 
prices, as her exports during the war, and specially in thy 
last years given in the above statistics, were so paral yse«| 
that Germany certainly had no interest in dumping. The 
conclusion drawn is that no proof has yet been produced 
that any English industry has been ruined by dumping 
or that works have been compelled on that account t 
amalgamate. 

Another question is whether or not German competition 
gains by its superiority. In an age of the internationa 
division of work with specialisation going down to th. 
slightest detail, it is quite a natural occurrence for eac! 
country to gain superiority in certain products, which | 
often based on the energy and ability of an individus 
undertaking or even of an individual manager. Thus 
owing to their better quality, certain English and America: 
goods are able to dominate the German market, just as 
certain German goods did before the war in the case of th: 
English and American markets. 

These considerations indicate that Germany was not 
the only country to which dumping could be attributed 
which is regarded as a natural occurrence of world econom, 
in connection with products which are subject to the law 
of increasing yield, a practice which is confessedly followed 
by all countries which place industrial products on th: 
world’s markets. Apparently, in contradiction to this is 
the fact that the English coal mining industry has carried 
out dumping, even though, according to the classical! 
national economists, mineral products are subject to the 
law of decreasing yield. But this case is illusory, for it was 
prominently shown in the Sankey reports that the Englis! 
coal mining industry is, as a matter of fact, subject to th: 
law of increasing yield. Moreover, the statements made 
by Sir Auckland Geddes showed that no apprehension o! 
dumping appeared to be entertained by the Englis! 
Government in the near or distant future, owing to the 
scarcity of raw and other materials in Europe, and the 
disinclination of men to work. 

The English coal industry, in opposition to the pro 
posals of the Sankey Commission, obtained considerab!) 
higher prices for deliveries in the world’s markets than 
in the home market, while German industry frequently 
effected deliveries to other countries at foreign prices 
which were far higher than the German inland prices. Thi- 
practice is the opposite of dumping. Nevertheless, in 
November, 1919, Mr. Lloyd George introduced a Bill to 
combat dumping; this apparent contradiction can only 
be explained by a consideration of the political and 
commercial political development which took place in 
England over a number of years. 

On to the question of depreciated currency, the 
author states that dumping and the sale of products in 
connection with a depreciated currency are due entirely 
to opposite causes. In the one case there is @ super 

abundance of products and a well-organised industry, 
which, supported by private and State organisation, seeks 
to open up further markets even by the use of force ; on 
the other, a convulsed country with a convulsed currency 

which is unable to pay for its purchases of goods, and is 
therefore compelled to sell the little merchandise that it 
has in the world’s markets at prices under the cost of 
production. 

Germans must wait anxiously, Dr Plaut remarks, to see 
whether the British Government will be able to realise 
its mercantile commercial policy. But therein lies the 
importance of the term dumping—that besides demanding 
protection for key industries and colonial preference, it is 
intended to introduce a new policy. This is, however, the 
core of the question—how does it happen that the Govern 

ment wishes to introduce a new policy ? The Government 
is evidently of opinion that England no longer has the 
power to maintain her position through Free Trade, and 
therefore desires to grant trade and industry a more 
effective protection than hitherto. The Government cannot 
express this openly because the feeling of the nation still 
holds fast to the old dogma, and it therefore provides itself 
under the pretext of combating dumping with a series of 
plenary powers which serve other purposes. In con 

clusion, Dr. Plaut asks why England lacks the power of 
maintenance, as the competitors with which she has to 
contend at present are, naturally, less Germany and 
Europe in general than the United States and Japan ? 
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Railway Matters. 


Tue North Staffordshire Railway Company proposes 
to spend this year £6500 from capital on rolling stock and 


£900 on repairing works and plant. 
Tue lines constructed during the war to give railway 


have been very successful as regards traffic. 
comer line has now been opened for passenger traffic. 


Srx accidents occurred during the last three months | 
of 1920 which the Ministry of Transport considered 


arising out of the 
inquiries have now been issued, stitched together, price 


The reports 


necessary to inquire into. 


ls. 6d. 


\ SMALL committee representing the Liverpool and 


Bootle Corporations, the railway companies, and the : ’ , 
,| by 9in. by 12in. yellow pine girders raised 2ft. 2in. above 


Ministry of Transport has been appointed to examine 
and report on the need for additio: 


in Liverpool. 


in consequence of the falling off in the goods traffic the | 


working and loading of the goods trains on the Great 
Western have been reviewed and a saving bas been effected 


of approximately 7000 train miles per day, mainly in goods 


train working. 

Tue introduction of the eight-hour day on the Cale 
donian Railway increased the number of men from 23,000 
to 29,000. Fuel is by far the most important item in the 
increased cost of materials on that line. In 1920 the con- 
sumption was 893,000 tons, costing £1,527,600. The 
average price at the pit was 33s. per ton, which compares 
with 25s. 10d. in 1919 and Lis. 2d. in 1913. 


In view of the very heavy increase in working expenses 


the North-Eastern Company is naturally seeking econo- | 


mies in the working of its system. As an example it may 
be mentioned that the ger train mileage has. been 
reduced, as compared with 1913, by 4,000,000, or 22} per 
cent., despite an inerease of 19,000,000 passengers. In 
freight traffic, whilst the train mileage shows a slight 
increase, the train load has increased by 16} per cent. 


Tne explanation given by the chairman of the London | 


und South-Western Railway for not proceeding with the 
promised electrification of the Cobham and Leatherhead 
lines is that when the contracts were received it was found 
that the cost of electrical equipment had advanced to 
such an extent that it was doubtful whether the work 
could be carried out for one million pounds, as compared 
with a pre-war estimate of £250,000. 

Cue chairman of the Central London Railway, speaking 
about the Ealing and Shepherd's Bush extension, said 
that the traffic on the line had been very disappointing, 
but was slowly growing. The chief obstacle to its growth 
was the fares, which were on a main-line basis, and not 
upon a revised basis established for local London traffic. 
Che Great Western Company was taking steps to provide 
two additional stations, one at Old Oak Common and one 
it Twyford. 

Tue chairman of the Caledonian Railway was asked at 
the recent annual meeting as to the possibilities of the 
underground system in Glasgow being converted to electric 
traction. Mr. Allan replied that some years ago estimates 
were obtained, and it was discovered that while there were 
ertainly advantages to be expected from electrification 
the capital cost even then made the company hesitate. 
The capital cost for doing the work that would have to 
be faced to-day was very much higher. 


Ir is gratifying to hear from the chairman of the Dublin | 


and South-Eastern Railway that throughout the whole of 
the trying period, when the “ munitions ” strike of railway- 
nen was on, during which destruction was rife throughout 
the whole of Ireland, that company’s property sustained 
no damage. Furthermore, he thought it right to state that 
notwithstanding the serious nature of the dispute, the good 
relations that have always existed between the company 
and its staff were never in the least degree impaired. 


Ln contrast to railway companies, which have to provide 
and maintain a costly track, their competitors, the motor 


hauliers, have their roads practically free of cost; more- | 


over, for the upkeep of most of the main roads the com- 
panies have to pay @ not inconsiderable part in the shape 
of local rates. Viscount Churchill, the chairman of the 
Great Western, after making the foregoing remarks at the 
recently-held annual meeting of the company, said that last 
year thé company had paid £1,420,423 in local rates, an 
inerease of £700,000 over 1913, and @ sum equivalent to 
nearly 2 per cent. dividend on its ordinary stock. 


Tue standardisation of railway wages does not apply | 


alone to British railways ; the same conditions were put 
into force on the Irish lines. As an example we may 
mention the case of the level crossing near Moira, on the 
Great Northern (Ireland), which used to be worked by two 


gatemen at a total cost of 28s. per week. Three men are | 


necessary now and the bill is £12 3s. 9d. a week, an increase 
of 770 per cent. 
crossing the line is two per week! The wages bill of the 
Irish railways was £1,500,000 a year in 1913 ; it is upwards 
of £6,300,000 a year now, an increase of nearly 300 per 
cent. 

As stated in this column of our issue of the 4th instant, 
the Ministry of Transport deducted a sum of £430,000 
from the amount claimed for the month of December by 
the North British Railway Company, on the ground that 
the claim included abnormal amounts in respect of main- 
tenance expenditure. As related in the correspondence 
published in White Paper Cmd. 1162, the company forth- 
with, in accordance with the Act of 1871, lodged a com- 
plaint with the Railway and Canal Commission, and it 
came before the Scottish tribunal of that body on Tuesday 
last. Lord Mackenzie presided, and it was shown that the 
Ministry had called attention to the shortage of wagons, 
and had directed that an endeavour be made to overtake 
the arrears in wagon repairs. In the course of executing 
what had been represented to the company as urgently 
necessary it had incurred a large expenditure. The 
Court ordered that the Ministry forthwith pay the 
£430,000, and that the company undertake to repay such 
sum as might be found to be jn excess of the amount due 
when the case was finally disposed of, with interest. 


passenger facilities 


The average number of road vehicles | 


Notes and Memoranda. 


Tue Geological Survey Branch of the Canadian Depart- 


Canada comprise 300,000 square miles. 


‘ ; : THERE was recently completed at Gothenburg a smal! 
access to the Irish collieries of Wolfhill and Castlecorner | 
The Castle- 


motor tug and repair boat named Esab IV., constructed 
by the Svetsnings Aktiebolayet, for the firm’s own use. 
She is 52ft. 6in. in length, with a beam of 13ft. lfin., and 
is fitted with a semi-Diesel engine for propulsion, in 
addition to semi-Diesel engine-driven welding i 
sets. The boat is used both as a tug and as a repair boat, 
the object being for it to proceed to vessels lying at anchor 
requiring welding work to be carried out on them. 


A BAD case of dry rot in a timber floor is described in 
the Engineering News Record. The floor was rted 


ground level. On these girders there were 3in. 
beams, spaced at 18in., which carried fin. rough 
covered with building paper and then jin. by 2in. to 
and grooved flooring. The floor was laid in August, 1918, 
and collapsed through dry rot in March, 1920. The 
trouble was brought about by the absence of any provision 
for ventilation beneath the floor. 


12in. 


A PUBLICATION issued by the Imperial Institute on 
Mineral Resources, with special reference to the British 
Empire, deals with the question of platinum metals. In 


1917 the world’s production of platinum was 5,000,000 | 


ounces, of which 250 ounces were used in electrical devices 
and over a million ounces in chemical and physical 
| Spperatus. The book, which has been compiled by Mr. 
A. D. Lamb, A.R.8.M., deals with the currencies, characters 
and use of the platinum group of metals and their source 
of y, and concludes with an interesting reference to 
the literature on the subject. 


THE proper heat treatment for the valves of internal 
combustion engines is given in the Edgar Allen Newe as 
follows :—3} per cent. nickel steel should be normalised 
at 830/850 deg. Cent. No further treatment is necessary 
25 per cent. nickel steel should be normalised at 880/900 deg 
Cent. No further treatment is necessary. 13/18 r 
cent. tungsten valves should be heated to 950 deg. Cent. 
| and cooled in still air, then re-heated to 800 deg. Cent. and 

cooled in still air before machining. 13 per cent. chromium 
valves should be heated to 900 deg. Cent. and cooled in 
oil, then re-heated to 700 deg. Cent. and cooled in still air 
before machining. 


| four canal falls and to connect them electrically so that 


THE cooling tower which has been erected at the Detroit 
motor car factory of Dodge Brothers is claimed to be the 
largest in the world. The structure is 146ft. long, 32ft. 
wide, and 104ft. high. It is capable of cooling 18,000 gals. 
of water a minute from a temperature of 105 deg. to 
85 deg. when the outside temperature is 72 deg. and the 
relative humidity is 69 per cent. With other atmospheric 
conditions, the water will be cooled to within 25 deg. of 
the existing dew point with a minimum temperature of 
45 deg. The loss of water by evaporation under these 
conditions amounts to 5 per cent. of the whole. The tower 
is designed to withstand a wind of 90 miles an hour. 


Tae Panama Railway Steamship line has under. its 
control two barges of 7500 tons, each of which is towed 
by two Navy colliers of 14.000 tons. In order to offset 
some of the dangers which necessarily follow the separation 
of tows in heavy weather, and to enable them to manceuvre | 
with greater ease, wireless telephone sets have been 
installed on all four vessels. Effective communication 
has been maintained under working conditions over a 
distance of 150 miles, and owing to characteristics of the 
equipment a great degree of selectivity is assured with a 
| minimum of interference from other stations. It is 

intended that these short distance wireless 
| shall replace communication by Morse signal or light. 


| A NEw thermostat, which can be set for temperatures 
up to 400 deg. Fah., has recently been put upon the market 
for controlling electric ovens and other electrical heating 
appliances. A capsule filled with a volatile fluid is made 
to switch off a part of the heating element as soon as the 
full temperature is reached. Afterwards the full current 
| is switched on and off intermittently so that a very steady 
temperature is maintained in the oven, or other device 
controlled. The exact temperature to be maintained can 
be adjusted to a nicety by altering the position of a weight 
on a lever which projects outside the oven. Contact is 
made outside the oven so as to guard against an explosion 
or ignition should the articles being dried give off an 
| inflammable gas. 





A sysTeM of conveying warnings to workmen in mines. 
or tunnels, by means of adding an evil-smelling substance 
to the compressed air used in the workings, is deseribed 
in the Engineering News Record as being employed in 
California. Two substances used for this purpose are 
ethylmercaptan and amy! acetate. The former is reported 
to be preferable; it has a disagreeable skunk-like smell, 
and less than 0.01 per cent. by volume of its vapour in air 
will give a strong odour. It costs about 2.25 dols. per 
| pound, and is used in the proportion of 1} pints per 
| 100.000 cubic feet of free air. The amyl acetate or artificial 
| “ banana oil,” which is easier to obtain, is used in the 
| proportion of 34 pints per 100,000 cubic feet of free air. 
| It does not evaporate as quickly as the other compound, 

and as it has a rather pleasant odour, is considered less 
| suitable than a stench for warning purposes. 


| Iw an article on “Electric Auxiliaries for Merchant 
Ships,” appearing in the General Electric Review, Mr. C. H. 
| Giroux says a number of vessels are in operation using 
| lamps designed for 230 volts. While these installations 
| have been successful, it is doubtful whether conditions 
| warrant the general use of the high-voltage system. Ih 
has been found by careful investigation on land installa- 
tions that the cost of maintaining high-voltage lamps 
is approximately 30 per cent. greater than that for low- 
| voltage units. This is partly due to the higher price 
of 230-volt lamps, but mainly to their shorter life. ere 
is also a number of objections to the use of two lamps in 
series. Unless the lamps are specially selected for that 
| purpose, the inequalities in resistance will tend to shorten 
the life of one. Any crossing of the filament or short 
circuit of one lamp will promptly burn out the other. 
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|ment of Mines reports that the oilfields of Northern | 


| with a further loan of 50,000 dols. if required, to the new 


Miscellanea. 























































































ONLY twenty-six, out of a total of hlast- 


furnaces are now operating in Lorraine. 


Ayn electric smelting works is to be erected at Germiston, 
South Africa. Three-phase are furnaces are to be installed, 
and a large foundry built. It is proposed to make high- 
grade steel castings and manufacture ferro-alloys. 

Tus power obtained from the San Joaquin River, and 
its tributaries, in California, is to be increased by 360,000 

i The new work is to be carried out by the 
Southern Californian Edison Company of Los Angeles. 


Waces in the largest shipyards in New York are to be 
reduced by 10 cent. as from April Ist next. It is 
explained that the reduction is due to the prevailing busi- 
ness slackness and the high cost of production ; 30,000 
workers will be involved. 


Waat is considered to be the fastest record of ship 
loading ever accomplished was made in Duluth harbour in 
July last, when the steamship Kerr, of the United States 
Steel Corporation fleet, took on 12,089 gross tons of iron 
ore in 35 min., and was inside tho harbour only 185 min., 


all told. 


A BORE-FrOLE is to be put down, to a depth of 1500ft., 
at Present Pan, in the Boshof district of South Africa, 
with the object of exploring for oil. The site selected is 
close to the hole drilled some thirty years ago by the 
Gilead P. Beck Company, which proved a deep bed of 
oil shale. 


Tae ss. Somersetshire, which hag just been launched 


Sixty-five, 





at the Queen’s Island. Belfast—Messrs. Harland and 
Wolff’s—is electrically fitted in every way. Her auxiliary 
engines, windlass, winches, patent steering gear, &c., 


will be electrically controlled, and the lighting will be of 
the latest and most powerful type. 

A scno.arsutr will be offered for competition among 
the graduates of the North-East Coast Institution of 
Engineers and Shipbuilders in September next. The 
scholarship is tenable for two years, and is of the annual 
value of £100. Particulars can be obtained from the 
secretary, Bolbee Hall, Newcastle-on-Tyne. 

A SCHEME, involving an estimated expenditure of about 
one crore of rupees, has been initiated by the Punjab 
Hydro-Electric and Industries Association of Delhi 
The Association proposes to develop electrical power on 


power shall always be available when any canal is closed. 


A PERMANENT commercial and industrial exhibition, 
modelled on the commercial museum organised by the 
Commercial Intelligence Department of the Government of 
India in Calcutta is to be opened at the office of the 
Director of Industries, Rangoon. A permanent exhibition 
of Burma arts and crafts, with which will be associated 
a sales dep6t, is also to be opened. 


Ir is reported that the Société Radiotélegraphique 
Parisienne is negotiating with the Imperial Ottoman 
Bank with a view to the establishment of a wireless 


station on the bank premises. The same company has 
offered to buy the building now used as a police station 
at Galata Sari, in the centre of Pera. The building belongs 
to the Ministry of Finance, which is said to be asking 
450,000 Turkish pounds for the property. 


A company for the manufacture of sand lime bricks 
has been formed in Kuala Lumpur, in the Federated Malay 
States. It is estimated that fourteen million bricks will 
be uced annually, six million of which have been 
contracted, for by the F.M.S. Railway for the first year, 
with an option on a similar quantity for the second year. 
The Government has agreed to advance 125,000 dcls., 


company, which will be known as Sand Lime Bricks, 
Limited. The plant will, it is said, be in operation in 
about four months’ time. 


Ir is stated that a Japanese Government Department 
is drafting a plan for the development of coal mining in 
Karafuto, which will be submitted to the present session 
of the Imperial Diet. The plan involves the organisation 
of a company, under the name of the South Karafuto 
Colliery Company, the Government subscribing the 
necessary capital and guaranteeing dividends. Besides 
the exploitation of coalfields, it is proposed that the 
company shall construct branch railways besides under- 
taking harbour and road improvements and other inci- 
dental business for the industrial development of the 
territory. 

A Brit which contains particulars of part of the scheme 
to connect the Dutch coal districts in Limburg with other 
Dutch waterways has been prepared for presentation to 
the Datch Parliament. In it there are projected :—(a) 
A harbour at Born; (6) a canal of 13.2 kiloms. in length 
to the Meuse near Maasbracht ; (c) a shipping route from 
Born to the Meuse at Maastricht: (d) a connection for 
shipping between the Born-Maastricht waterway and the 
Maastricht-Liége Canal for the purpose of connecting the 
Dutch waterways with the Upper Meuse in Belgium. A 
railway head at Echt for the handling of goods other than 
coal from the railways to the canal is also contem- 
plated. The total cost for these developments is given 
at 63,900,000 florins. 


Tue trials of the largest and most powerful coastal motor 
boat so far built for the Admiralty were carried out on March 
9th, when No. 102 M, which is fitted with petrol engines 
of over 1600 horse-power attained a speed of 41 knots 
with a load of 1} tons and of 37 knots with a full load 
of over 4 tons. The vessel, which is 70ft. in length and 
which was built by Thornycrofts, is generally similar in 
construction to the C.M.B.’s of 40ft. and 55ft. in length. 
The most interesting feature of the latest boat is its pro- 
pelling machinery, which comprises two petrol engines, 
each being, it is claimed, the largest yet used in any motor 
boat. The two sets of the firm’s Y/24 type 24-cylinder 
engines, each of which develops over 800 horse-power, are 
a development of the types fitted in the C.M.B.’s which 
were utilised largely in the war, notably in the Zeebrugge 
and Ostend raids, and later at Kronstadt, when they sank 
some Bolshevik cruisers and battleships. 
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The Navy Estimates. 


Wurst the Navy Estimates for 1921-22 
open to criticism on points of detail, the broad prin- 
ciples on which they have been framed are likely to 
To those who had 
it was evident that 


may be 


command general approval. 
thought about the matter at all, 


the process of living, as it were, on our capital, 
without making any provision for depreciation of 
matériel, could not be extended indefinitely unless 


we were prepared to relinquish all pretensions to 
equality at sea. So far as heavy ships are concerned, 
that process has been going on for five years. Thanks 
to our fairly large margin of superiority in this type, 
the pause in capital shipbuilding was admissible, but 


it had long been realised that 1921 would be the 
critical year, in which a final decision as to future 
policy would have to be taken. Further delay in 


laving down ships to replace the obsolescent units 
of the Dreadnought fleet would have found us, three 
or four years hence, in a position of absolute inferiority. 


In declining to commit the British Empire to a 
subordinate status among the naval Powers, the 
Admiralty, we think, has rightly interpreted public 


opinion at home and in the Dominions. There is no 
question of resuming the competitive building which 
was a necessary feature of our programme in the days 
of the German menace. By substituting equality 
for supremacy as the fundamental principle of future 
naval policy the Government has broken away from 
tradition to an extent which affords signal proof of 
its desire to promote international harmony. Nothing 
could be more repugnant to the British race than the 
prospect of a naval competition with the United 
States. The rapid growth of American naval power 
is a phenomenon in which we are naturally interested, 
but in no responsible quarter on this side is there a 
tendency to regard it as a threat to British interests. 
Nor is there any reason to fear that the motives under- 
iying the new Navy Estimates will be misunderstood 
across the Atlantic. The shipbuilding it is proposed 
to put in hand would be modest enough even if it stood 
alone ; but, in fact, the construction of four new ships 
is to coincide with the removal of eight battleships 
of the all-big-gun type, which, although not of modern 
design, are certainly equal in fighting power to the 
earlier Dreadnoughts still retained in foreign navies. 
The net increment in strength will therefore be small. 

Under present conditions the cost of naval ship- 
building is very high, and since only 24 millions are set 
aside as the first instalment, it is clear that no great 
progress will have been made on the new vessels by 
the end of the year. Apparently, the building is to 
be spread over a period of three to four years. Except 
that they have been planned on a cost basis of 
£8,000,000 each, no particulars of the new ships are 
available as yet. This figure suggests that they will 
approximate more to the battleship than to the battle- 








cruiser type. The Hood, built in 1916-19, cost over 
£6,000,000 to complete, but prices have climbed so 
rapidly of late that it would be impossible to duplicate 
her now for Jess than £8,500,000. Moreover, we know 
from Rear-Admiral Sir A. Chatfield, Assistant Chief 
of the Naval Staff, that this ship does not entirely 
conform to the latest tactical ideas. Very great 
speed, according to the same officer, is no longer held 
to be an indispensable element in the capital ship 
The new design may therefore differ materially from 
that of the Hood, but all that can be predicted with 
assurance is that special attention will be paid to 
defence against the various forms of attack to which 
the heavy ship will henceforth be exposed. In view 
of the comparatively low estimated cost, statements 
that the improved type will be as superior to existing 
ships as the Dreadnought was to her predecessors 
need not be taken too seriously. The Dreadnought, 
it will be recalled, created a new standard in every 
respect, being larger, faster, more heavily armed, 
and better protected than any vessel of earlier con 
struction. To-day, however, fighting ships of 43,000 
tons, 33 knots’ speed, and immensely powerful arma 
ment are actually being built, and to surpass each and 
all of these qualities in a single ship would unquestion 
ably demand a much larger sum of money than the 
Admiralty proposes to expend. For this reason we 


do not anticipate an epoch-making design 
planning the * replacement” ships, full advantage 


has doubtless been taken of the war experience which 
our sea officers now possess. The Naval Staff has 
had several years in which to collate and analyse the 
data obtained at Jutland and other engagements, 
and whilst perfection may not be obtainable, we feel 
sure that the joint labours of the Naval Staff and the 
Admiralty constructors will result in a type of vessel 
second to none in all-round tactical efficiency. The 
decision to lay down heavy ships in place of the 12in 

gun Dreadnoughts now sinking into obsolescence will 
inevitably be challenged by the partisans of “ mos 
quito”’ warfare. These partisans have been granted 
a fair hearing, and few will seriously contend that a 
case has been made out for discarding the great ship 
The fatal objection to the arguments brought forward 
by this school is that they rest for the most part on 
pure hypothesis. The main issue, ‘.e., whether sub- 
marines and aircraft in their present stage of develop- 
ment are capable of performing all the functions 
required of an ocean-going fleet, has been con- 
sistently evaded; nor has it been explained why 
modern battle squadrons during the late war suffered 
little from underwater and air attack. The 
Admiralty has very rightly taken a broad view of the 
naval problem, refusing to limit its survey to the 
narrow seas, where the smaller and cheaper weapons 
of marine warfare might conceivably exert an im 

portant influence. Those who are responsible for the 
defence of the British Empire have to think in terms 
of oceans, and for oceanic operations the value of 
submarines and aircraft is still very problematical. 
In one passage of the closely reasoned statement of 
policy issued by the First Lord, this long-delayed 
beginning with the replacement of obsolete ships 1s 
declared to be * imperative ” in order “ to avoid an 
irrevocable loss of time and building facilities which 
might make it impossible to maintain our sea security 
if it should be threatened.” This aspect of the naval 
question has not hitherto received the attention it 
merits. The lay public has practically no idea of the 
rapidity with which the national resources for the 
production of naval matériel have been diminishing 
since the Armistice. The great shipbuilding yards, 
the ordnance and armour plants, the engineering and 
other establishments which for a generation and more 
have specialised in naval contracts represent one of the 
main pillars of British sea power. Two and a-half 
years ago most of them were working at high pressure, 
and then, almost without warning, this flow of work 
ceased. In many cases remarkable ingenuity has 
been displayed in converting such plant to other 
purposes, and the manner in which certain firms have 
adapted their resources to the requirements of ordinary 
industry is a striking tribute to British enterprise. 
But it is not easy to discover new and profitable uses 
for a great organisation which was designed chiefly 
with a view to the production of armaments, and if 
there were no prospect of receiving further Govern 

ment contracts within a reasonable period it would 
soon become necessary to prea plant which 
could only be replaced at enormous cost. When, in 
accordance with Lord Lee’s promise, further details 
of the proposed expenditure on * replacement ”’ ships 
are laid before Parliament, it will probably be found 
that a substantial percentage of the money is repre- 
sented by armour and ordnanc e contracts, which wil! 
have to be put in hand almost at once if the com- 
pletion of the ships is not to be unduly delayed. 

Before the war the building period for capital ships 
of the largest size had been brought down to two 
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years, but in view of the subsequent increase in the 
dimensions of such vessels and the fact that building 
and equipment facilities have undergone a certain 
amount of demobilisation, it is doubtful whether a 
new battleship could be completed in less than three 
years. An announcement as to where the four vessels 
are to be built will be awaited with great interest. If 
precedent is followed, two will be laid down at Ports- 
mouth and Devonport respectively, and the remaining 
two allotted to private yards. It is assumed that one 
vessel will, in fact, be begun at Portsmouth as 
soon as the large slip at present oceupied by the 
cruiser Effingham can be cleared. 

No provision is contained in the Estimates for the 
replacement of ships other than those of the capital 
type. For the time being we are well supplied with 
light cruisers, though, according to the Admiralty’s 
latest table of comparative strength, only eight of 
these vessels may be considered to embody lessons 
of the war. In torpedo craft and submarines we are 
less well off, but there is no urgent necessity for 
replacing the very large number of destroyers—some 
worn out, but others still in serviceable condition— 
which have been disposed of since the end of 1918. 
We propose to deal later with various interesting 
points raised in the First Lord’s statement, including 
the further separation of the deck and engineering 
branches of the service. Here we need add only that 
the Board of Admiralty deserves congratulations 
on having firmly resisted the well-meant but mis- 
chievous importunities of ultra-economists and naval 
visionaries, who between them would speedily have 
made British sea power a thing of the past, 


Fatigue. 


\ paper read last week at the Institution of Auto- 
mobile Engineers by Dr. Hatfield once again directs 
attention to the testing of steels in regard to their 
of enduring alternating or “ repetition” 

There can be no doubt, at this time, of the 
fundamental importance in many branches of engi- 
neering design, of a knowledge of the true power of 
materials to resist stresses of this kind, since it is 
becoming increasingly apparent that a very large 
proportion of cases of actual failure in service are due 
to insufficient ability to resist “fatigue” stresses. 
It becomes, therefore, a matter of primary impor- 
tance to arrive at a simple, satisfactory and reliable 
test which can be applied to our materials in order to 
determine their value from this point of view. The 
tendency, at the present moment, among those 
working on this subject appears to be very definitely 
in favour of the so-called Wéhler test, in which the 
test piece takes the form of a cantilever rotating at 
a rapid rate under a known bending moment. That, 
for purposes of research, such a test is of very great 
value, cannot be doubted, but the question arises 
whether the results obtained from it can be directly 
applied to practice, and whether it can safely and 
reasonably be incorporated in specifications. 

These two questions, or rather these two aspects of 
the same question, are very closely associated, for 
if the results of the test are not readily applicable to 
practice, its value for specification purposes may be 
regarded as still somewhat doubtful. We do not 
wish to be misunderstood, however, as suggesting 
that the Wohler test can only be treated as being of 
practical value if it represents conditions which occur 
in practical service. Such a criterion is entirely un- 
satisfactory, since the conditions of practical service 
are always highly complex, while it is essential for 
any really satisfactory test to operate under the 
simplest possible conditions and to eliminate the 
complicating factors as far as possible. The question 
which we wish to state, therefore, is not whether the 
Wohler test corresponds to actual service conditions, 
but rather whether it is capable of determining in a 
definite and reliable manner fundamertel 
property of our materials which can be regarded as 
bearing directly upon their service behaviour. That 
the power of resisting alternating stresses really is 
one of these fundamental properties, of which the 
designer of all moving constructions must take serious 
account, is now very widely accepted, and scarcely 
admits of doubt. Our question therefore reduces 
itself to this. Does the Wohler test furnish reliable 
data as to the true fatigue-resisting properties of 
? Here the answer is, unfortunately. 
not so clear as we could wish. There is still need for 
a very large amount of further research. To take 
one point of vital importance. At what stage of an 
endurance test can it be said that a truly “ safe” 
range has been established? It has recently become 


power r 


stresses. 


some 


steels or alloys 


usual to carry out tests of this kind up to and beyond 
10 million reversals, and to plot the results in the 
form of a graph which is intended to show whether 
extrapolation to a much larger number of reversals 


indicates that a for an indefinite 


its production or application. 


number of reversals has been found. Yet there are 
those who seriously maintain that any stress, how- 
ever small, will cause fracture if applied and reversed 
a sufficient number of times, 7.e., that there is no safe 
range for an infinite number of reversals. An infinite 
number of reversals is, obviously, somewhat difficult 
to realise in any experiment, but it might be well 
worth while settling this point by an experiment in 
which a Wohler test piece was loaded with a stress 
somewhere about one-half of the safe range pre- 
viously determined for 10 million reversals, and then 
allowing it to run for 100 or even 1000 million re- 
versals. At the speeds now used 10 million reversals 
are accomplished in four or five days, so that even 
the larger figure suggested could be attained in well 
under two years. A few experiments of this kind 
should throw interesting light upon the shape of the 
“fatigue range’ graphs at much higher numbers of 
reversals. Nor is this question of an unpractical 
nature, since in machinery running at high speeds, 
such as 2000 revolutions per minute, a working life 
of a single year may easily entail 5 million reversals. 
Another question of fundamental importance arises 
in connection with the Wéhler test. It turns on the 
formula whereby the actual maximum working stress 
in the cantilever is calculated. In a cantilever of 
circular cross section, which is very ineflicient under 
bending, it seems doubtful whether the application of 
the usual simple formula, based on the moment of 
inertia of the section about the “neutral axis” 
affords sufficiently correct values. For this reason, 
among others, Dr. Stanton, at the National Physical 
Laboratory, has adopted hollow or tubular test 
pieces for the Wohler test. They undoubtedly 
eliminate the uncertainties of stress distribution to 
a considerable extent, but they introduce other 
difficulties. In hard materials they are difficult to 
prepare, and where material has been heat-treated, 
or is otherwise in an internally strained condition, 
there is a risk that the tubular test piece may become 
slightly distorted after machining, and this, again, 
would seriously affect the results of the fatigue tests. 
It would seem, therefore, that there is a need for 
some much simpler form of fatigue test in which these 
uncertainties can be quite avoided, and which would 
lend itself to the rapid completion of a large series of 
such tests. Efforts in that direction are, we believe, 
being made by several workers. Meanwhile, however, 
there can be no doubt that the Wohler test, when 
properly carried out, furnishes data of very great 
value, and until still better data are available the 
designer will be well advised to take them into full 
consideration, even if he confines himself to the 
results obtained with a particular machine and a 
particular type of test piece and regards the results 
obtained as relative rather than absolute. In the 
same way, also, the test could well be introduced 
into specifications. The steel maker, with existing 
knowledge at his back, need have no fear of such a 
test, while the designer would regard it as a valuable 
safeguard. Both must clearly look to some form of 
fatigue test as likely to be the most important in the 
near future. Ultimate tensile strength and ductility 
as shown by elongation or reduction of area, are no 
longer regarded as sufficient measures of the qualities 
of material to be placed in fast-running machinery, 
and it is to a satisfactory fatigue test that we must 
look for the additional data so urgently needed. 
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Practical and Commercial Geology, and the World’® 
Mineral Resources. A_ series of studies by 
specialists. J. E. Spurr, Editor. McGraw-Hill 


Book Co., 6 and 8, Bouverie-street, E.C. 4. Price 
30s. net. 

Tuts work presents a series of studies, by some 
thirty specialists, of the commercial control of raw 
materials by different powers, or citizens of those 
powers, through invested capital. The materials 
are petroleum and coal as the source of power ; iron 
ores and the ores of those metals used in ferro-alloys ; 
the ores of the non-ferrous metals ; the non-metallic 
minerals used in the arts and in agriculture; and, 
finally, the precious metals. ‘‘Who owns the 
earth ?” is the title of the last chapter, in which the 
editor, Mr. J. E. Spurr summarises these studies, 
whilst the title page states that the royalties on the 
sale of the book will be assigned to an institution of 
learning to finance further studies along these lines. 
Each chapter follows the general plan of giving 
a brief account of the leading uses of each mineral 
and a forecast of possible changes in the practice of 
Then the geological 
and geographical distribution is given, preparatory 
to the discussion in detail of the political and com- 
mercial control of production and of resources. 


seriatim is followed by a clear summary in each 
section. 

In his final summary, Mr, Spurr gives two per 
centage diagrams of the political or territorial. and of 
the commercial or financial, control of each country 
and each material. Based on them he gives tly 
answer to his question as regards the fundamental! 
materials, that the earth is owned by the two great 
Anglo-Saxon nations, the United States and tl 
British Empire, the latter a close second. ‘T' 
former, he says, has attained its position by desti: 
and good fortune, without political, plan or policy, 
while Great Britain, through hundreds of years, h 
developed its resources by the need of extendin 
commerce into far-off lands to supplement the limit: 
resources of its own restricted islands. 

Mr. Spurr, like most of his colleagues. looks forwar« 
with some dread, or even anger, to the effect of t) 
supposed wide-flung imperial policy of the Britis 
Government. He would have free access to ever 
source for the United States, and gives scant respec! 
to the Monroe doctrine unless it be defined in tern 
of political control. He would like to see th 
Government of the United States concern itself wit! 
commercial control, not leaving the necessary ste; 
to the people. But he does not recognise that t! 
British peoples, all over the world, have a dread 
the octopus grasp of the great American trust 
Both he and the reader would do well to take int 
consideration the second report on motor fuel recent 
issued as a White Paper (Cmd. 1119, price 2d 
by the Standing Committee on the Investigation 
Prices in this country. 

We have advanced, and probably not for t! 
better, either in practice or prognostication, sin 
the days of the pamphleteer in the early part of t! 
eighteenth century who, discussing the interests 
Great Britain in supplying herself with iron, cor 
demned import because “It will take the Bread | 
effect out of the Mouths of several Thousand Britis! 
Families, and give it to barbarous Herds of Crio 
and Negros. That spirit still holds amongst tho 
who desire that State Socialism shall take the plac: 
of individual competition, and that the elementary 
law of supply and demand shall be obscured and over 
come by the artificial suppression of free supply 
World Socialism and the golden rule is still a visior 
of the future. 

Although we cannot altogether agree 
conclusions drawn on the controversial 
think this book will repay perusal, if only for tl 
careful presentation of the facts regarding rm 
materials and their supply in the world. 
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Notes on Some Features of German 
Warship Construction. 


By Sir EUSTACE T. D'EYNCOURT, K.C.B., F.R.S., 
Vice-President. * 


\r the end of the paper I read before this Institution 
two years ago on “‘ Naval Construction During the War,”’ 
| ventured to say that the work we had carried out during 
the war represented the culmination of half a century’s 
efforts in developing naval design, and showed that 
throughout this period Great Britain had led the way, not 
only in the personnel, but also in naval matériel. Since 
that date we have had opportunities which we never had 
hefore of thoroughly examining some of the most recent 
productions of the German naval constructors, and I can 
say generally that we have seen nothing that tends to alter 
the conclusion that was reached previously. There were 
a few points, no doubt, in which the Germans excelled. 
\s has been stated before, they had got ahead of us in 
developing Diesel engines, especially as led to sub- 
marines, and had produced engines with cylin develop- 
ing 300 horse-power, against our standard engines, which 
only developed 100 horse-power. In spite, however, of 
this handicap, we had submarines which excelled those of 
the Germans both in speed and in armament. They also 
had splendid scientific instruments of all kinds, to which 
they had devoted great attention and research, and in some 
of these items I think they had the advantage of us. The 
design and construction of their ships generally was also 
sound and good on the whole, and, as has been pointed out, 
in their bigger ships they had the advantage over us of 
larger docks, which enabled them to build broader ships 
with greater initial stability. Also the additional breadth 
certainly gave an advantage in developing the designs of 
the heavier class of ships, since up to the time of the war we 
had to restrict the beam of our capital ships to 90ft., 
whereas the Germans were able to go to nearly 100ft. 
With our present docking accommodation, since early in 
the war, this disability has to a great extent been removed, 
although we still have not very many b docks, and there 
is a noticeable absence of thern on the Clyde, where many 
of our biggest ships are built. 





In view of the general interest now taken in warship 
lesign, and as the paper which I had the honour of reading 
last year on H.M.S. Hood has possibly increased interest in 
the question of naval design as its stands at present, | 
thought that, as | am in a position to do so, I would give | 
particulars of some of the latest German warships, of which 
we now have a fairly complete knowledge. Mr. Goodall is 
also about to read a detailed account of the Baden, of 
which we have made a very thorough examination, and 
have in addition tried the model of that ship in the tank. 
I need not, therefore, enlarge much upon this very interest- 
ing ship, except to say that the general conclusion come to 
is that she was designed as soon as the Germans had know 
Queen Elizabeth” class, of which she is | 
When you have heard the par- | 
ticulars given by Mr. Goodall, I think you will agree with 
me that the copy is inferior to the original. 

The main armament of the Baden is the same as that of 
the Queen Elizabeth and Royal Sovereign. but her speed 
is inferior to the former and her protection is inferior to 
that of the latter ship. In designing her, of course, allow- 
ance must be made for the disadvantage they laboured 
under of not having all oil-fired boilers—-a feature which 
certainly gives a considerable advantage in speed, especially 
when the power has to be kept up over a long period. 

The Baden, and indeed most of the more recent capital 


ledge of our 
really a fairly close copy 


ships of the Germans, are subdivided more minutely than 
ours In some parts, but less so in others, so that the whole 
arrangement does not make for any greater safety in case 


of accident or flooding than in our own ships. Their 
arrangement of compartments involved a somewhat com 
plicated system of flooding They had a very well 





organised method of supervision, under a special officer, 
whose sole duty it was to look after the trim and safety 
of the ship, and I think there is no doubt this resulted, at | 
the Battle of Jutland, in the saving of some of their very 
heavily damaged ships which would otherwise not have 
reached port 

In another respect also it is interesting to note that in 
more than one instance German battle-cruisers were for 
tunate in escaping total destruction when, though their 
magazines were on fire, they did not explode, but only 
burnt. In fact, they seem to have had considerable con- 
fidence in the stability of their powder, as we find that 
they did not take nearly such elaborate precautions to 
prevent flash reaching the magazines as we did in our ships. 

1 give below tables of particulars of the more recent 
German battleships and battle-cruisers, together with 
tables of our own contemporary ships.t In considering 
the particulars of the ships given in these tables, and also 
in view of what took place at the Battle of Jutland, 
perhaps the class of battle-cruisers on the two sides are the 
most interesting ships to consider. 

The first British battle-cruisers were commenced early 
in 1906. The German reply to these was the Bliicher, a 
ship of very inferior design, as seen from the particulars, 
and which was destroyed in the Dogger Bank action. On 
learning the particulars of “Invincible” class, the 
Germans followed with Von der Tann and Moltke, and 
from then onwards the chief difference between the 
German ships and our own was that, whilst our vessels 
had a higher speed and heavier guns, the German ships 
had thicker protection, smaller guns, and less speed. It 
should be remembered, however, that after the Tiger no 
British battle-cruisers were built for some time on account 
of the development of the fast 25-knot battleships of the 
““ Queen Elizabeth ”’ class, which were much more heavily 
protected and gunned, whilst having nearly the speed of 
the German battle-cruisers ; the Germafs continuing on 
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An illustrated description of the Baden was given in our 
issue of October Ist, 1920. Mr. Goodall’s paper does not add 
anything essential to the facts then recorded We do not, there- 
fore, propose to roprint it Ep. Tue E. 

These tables are not here reproduced. The details contained 
in them are little different from those to be found in Jane’s 
Fighting Ships’ and similar naval reference books.—Ep. 

HE E. 





their part with the construction of the “‘ Hindenburg ”’ 
class. Repulse and Renown were built by us for a special 
purpose, with heavy guns, great speed, and light protee- 
tion, and should be regarded as a special type for a special 
purpose. 

In reviewing the whole history of battle-cruiser design, 
I cannot help thinking that it was unfortunate that it was 
decided virtually to repeat the Invincibles—a design 
already becoming obsolescent—-when the “ Indefatigable " 
class was ordered, instead of developing an improved 
design with protection which should have been at least 
equal to that of the Moltke and Goeben of about the same 
date. It will be observed, however, from the dates quoted 
that German battle-cruisers have been often compared 
with much earlier British cruisers and referred to as con- 
temporary, when the German ships were designed after 
the British, with increased protection. 

The outstanding impression conveyed by a comparison 
of British and German designs is that the former were 
built for attack, as they are superior in calibre of heavy 
guns, in speed, and ahead fire, while the latter were built 
for defence and a retiring action, as relatively more weight 
has been given to protection than armament, and up to the 
Derffiinger the heavy guns develop a maximum fire aft 
It is interesting to record this, as it shows that the naval 
strategists of both nations correctly foresaw the part which 
these ships were likely to play. 

In comparing the battle-cruisers of the two fleets, the 
heavier armament of the British ships is very noticeable, 
and even at the close of the war the Germans had no battle 
cruisers with a heavier main armament than the first 
British cruisers of the “ Invincible" class, designed ten 
years earlier 

Making a comparison of the battleship designs, it is 
shown in the particulars of the German ships that they 
generally followed in our wake ; but the same remarks as 
regards heavier armament apply to the battleships as 
to the battle-cruisers, we being generally far ahead of them 
in the calibre of the big gun armament ; so that, regarded 
as a whole, although the protection may have been some- 
what less than the corresponding German ships, their ships 
had to meet the fire of heavier guns than ours, so that rela- 
tively the protection was approximately equal. In the 
arrangement of the armament they also generally followed 
our lead, and in the main features it is difficult to discover 
any point of superiority in the German designs Tn 
under-water protection the German ships provided a 
more continuous protective bulkhead than we generally 
fitted, whilst our protective bulkhead was thicker than 
With the 


theirs in most cases in way of the magazines 


| exception perhaps of the Litzow, which was first disabled 


by gunfire, no modern capital ship of either side of date 
later than Dreadnought was sunk in the whole war by 
torpedo, a fact which should be kept in mind by those who 
talk about the vulnerability of modern capital ships to 
under-water attack. The Marlborough, as has been pre 
viously stated, was torpedoed, but remained in the line 
and finally returned to port 

As regards seaworthiness, the German capital ships do 
not appear to differ very much from our own. They had 
generally a somewhat greater metacentric height, which, 
whilst increasing their initial stability, would tend to 
increase the rolling in a seaway with waves of a certain 
period ; but this feature does not seem to have affected 
them regarded as gun platforms in the North Sea. As 
regards the strength of German ships, careful calculations 
have been made, and these show that the German vessels 
generally of all classes were somewhat more lightly con 
structed than our own, and taking bending moments on 
the same basis, I find that the German ships generally 
accepted stresses from 10 to 20 per cent. greater than have 
been allowed in British ships. For local strength, some of 
their plating seems extraordinarily light For instance, 
in the Baden the outer bottom plating is only fin. thick, 
whereas our corresponding plating is lin. It appears to 
me that their scantlings are in many cases hardly sufficient 
to stand local strains and ordinary wear and tear 


LIGHT CRUISERS 


lo the light cruiser class I do not think it is necessary 
to refer at great length 
in tabular form the particulars of the German cruiser 
Kélr with one of our later “ D” 
the German cruisers had adopt 1 all-oil firing for the boilers, 
Arethusa ”’ 
class. This feature gave us a great advantage, resulting 
in our generally having a speed of about two knots more 
than the corresponding German ships. We also adopted 
in most of our later ships the arrangement of having all the 
main armament on the centre line. This was a very con 
venient arrangement for director firing, and also gave us 
the advantage of having all the guns able to fire on either 
broadside ; and, in fact, for the same broadside fire, a 
saving in number and weight of guns is thus effected com 
pared to any arrangement in which the guns are placed 
on each side of the ship. 

The chief difference between the two types was that 
the Germans generally provided a light protective deck 
over the machinery and thickened the side plating to a 
total of about 2in., whilst we had thicker side plating up 
to 3in. and had no protective deck immediately over the 
machinery, although the upper deck, being in any case 
pretty thick for strength purposes, gave a considerable 
protection to the engines and boilers. Our oil-fired boilers 
were much larger than the German coal or coal and oil 
fired ones, and, being fewer in number, required less 
floor space but more headroom 

As in their larger classes, the Germans accepted higher 
stresses on the material, which was of reduced scantlings 
compared to ours; but in spite of this their ships were 
generally larger and of greater displacement than ours and 
of less speed. The accommodation in the light cruisers, 
and indeed in their ships of all classes, was undoubtedly 
inferior to our own, the spaces allowed for the crew being 
considerably less than ours and their ventilation and general 
arrangements for comfort being inferior. The efficiency 
of their water-tight subdivision also in the light cruisers 
was to a large extent spoiled by perforation of the bulk- 
heads by ventilation trunks, &c. The fuel endurance was 
about equal to our own, generally speaking ; but some of 
their coal was in many ships stowed in very inaccessible 
positions. In rapidity of construction the information 


For purposes of comparison | give 
class cruisers. None of 


as we did in all vessels after and including the 


j Fate of building 


we have shows that both in capital ships and smaller 
vessels the Germans were not able to compete with our 
They generally took from three to four 
years to build a capital ship against our two to three, and 
about the same relative time for light cruisers rhey 
never accomplished anything like our building of Renown 
and Repulse in twenty months from the date of order of 
commencement of the design. 


Torrepo Crarr. 


As regards pre-war designs of torpedo craft, the most 
notable difference is that the British designs have greater 
displacement and dimensions than their German con 
temporaries. This is due to the British demand for boats 
able to keep the sea, which results in the provision of ample 
freeboard and along forecastle. The German craft gener 
ally have about 2ft. less freeboard and quite a short fore 
castle, leaving in most cases an appreciable length of open 
deck between the after end of forecastle and bridge front, 
liable to be swept by seas when steaming at any speed 
As regards speed, there seems to be not very much to 
choose between the earlier German and the British classes, 
until we come down to the later vessels, when the Germans 
fell somewhat behind in the matter of speed, largely due 
to the fact that they did not adopt mechanical gearing as 
we did, thus losing the advantage that we derived from 
more efficient propellers. As regards armament, the 
German boats generally had fewer guns and those of 
amaller calibre than the corresponding British boats, and 
the German vessels carried, generally speaking, mor 
torpedoes, though up to recently their torpedo tubes were 
as a rule of less diameter than our owa. 

The German boats may generally be described as mor 
purely torpedo boats and less purely destroyers and not 
so seaworthy as the British craft. As regards accommo 
dation, spaces seem limited, and an appreciable number of 
ratings as well as officers are berthed aft in the German 
boats. The fitting of the main machinery in two compart 
ments and each boiler in a separate compartment, also 
the oil fuel, where carried, in tanks amidships, are features 
of all the German boats which lead to reduced space at 
the ends of the boat for accommodation and stores. ‘The 
British arrangement has the advantage of providing more 
space at the ends, and a long forecastle, and in addition to 
giving more accommodation space, protects all th 
entrances to the living quarters below the upper deck for 
ward. As regards strength, as in other classes, the German 
designs have accepted greater stresses than the British 
and the ratio of length to depth of girder in the German 
torpedo boats is greater than ours 

As regards machinery and fuel, the Germans retained 
coal as the main fuel up to and including the * 1912-13 
class. From 1914 onwards they used oil alone, so that, 
generally speaking, the German boats have less endurance 
and larger crews than the British, and in many of thet 
boats the stowage of coal abreast the engine-room must 
have been very difficult to work in a seaway In some 
cases they increased their fuel stowage by carrying @ con 
siderable quantity of coal in bags on the upper deck. In 
their newer designs belonging to the “ 1913-14" class 
the displacement was a little less than 1100 tons They 
still retained the low freeboard and short forecastle of th« 
earlier classes. These vessels had twin-screw direct drive, 
and in some boats Féttinger transformers were introduced, 
but it is understood that this was given up in the latest 
classes of all 

The German designers and builders do not seem to hav: 
paid much attention to mass production and standardise 
tion, each builder apparently being permitted to follow 
his own particular form and practice. Following on our 
introduction of the larger class of vessel, viz., the flotilla 
leaders, the Germans designed and built twelve leaders 
during the war as against our twenty-eight, and in August, 
1916, the Germans ordered the S113" class of large 
leaders, mounting four 5.9in. guns and carrying six 23. 6in 
torpedoes, but none of these vessels was in commission 
at the time of the Armistice. A class of large torpedo-boat 
destroyers, of about 1500 tons, also appears to have been 
due for launching in 1918-19, but no particulars of these 
are available. These vessels probably corresponded to our 
own larger ** ya 

To sum up, a careful investigation of all the particulars 
we have shows that the Germans generally followed the 
British practice In size increased speed, and heavier 
armament. They paid great attention to reductions of 
weight, but there is no question that their boats had not 
the sea-keeping qualities of the British contemporary 


” classes 


cratt 
SUBMARINES 


Last year Mr. Johns read a very illuminating paper on 
the subject of ‘* German Submarines,” and those interested 
in the subject were therefore able to compare the par 
ticulars of the German vessels with our own, which latter 
were given in my paper of the preceding year. It should 
be borne in mind that it was in the construction of sub 
marines that German shipbuilding was principally engaged 
during the later stages of the war, and we know that 
extravagant hopes were placed upon this hitherto litth 
tried type of warship. At the Armistice fourteen ship 
building yards were engaged upon this work, one yard 
having forty craft under construction. Forty six sul 
marines had been ordered when war broke out, and these, 
with 764 placed during the war, made a total of 810 boats 
Of these about half the number, viz.. 380, were completed, 
of which 203 were lost. During the last ten months of the 
war the numbers of submarines completed by the Germans 
only slightly exceeded the number lost, viz., 80; in fact, 
the rate of their destruction was steadily and rapidly 
increasing compared to the rate of production. This fact 
should be considered carefully by those who advocate the 
adoption of submarines to the exclusion of other types of 
warships 

The German submarines can be divided into three main 
groups, viz., (a) the smaller submarines intended for 
coastal work and based on the Belgian coast, i.c., UB and 
UC boats, many of which were minelayers; ()) the 
medium-size or patrol boat used for general service, o1 
ordinary U boats ; and (c) the larger or cruiser type, with 
large endurance for ocean work, and probably particularly 
intended for use against the American coast and trans- 
ports. Each of these three groups can be div ided into two 
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types, viz., (1) minelayers and (2) torpedo craft. Guns 
were latterly mounted in all boats. As experience was 
obtained on service, the boats of each group increased in 
size, until in the later stages the latest of one group was 
nearly as large as the earliest of the next group. The 
earliest boats of the coastal group were built in sections, 
transported by rail, and erected on the Belgian coast and 
at Pola and Constantinople. Later boats of the same group 
were too large for railway transportation and proceeded 
to their destination by sea. 

Extraordinary reports as to the short taken to 
build German submarines appeared in the Allied Press 
during the war, and were used by high authorities for 
unfavourable comparison with our own times. The large 
number of submarines ordered permitted of more being 
delivered in a given time, but information published in 
Germany clearly shows that the time of construction 
required was appreciably greater than for a British boat 
of the displacement. In the case of the smaller 
types the time of assembling the already completed parts 
was often short. The cost was also greater and increased 
rapidly. As the war proceeded both the torpedo and gun 





time 


same 


armaments of the submarines were increased, In the 
earliest boats the 450 mm.—17.72in.—torpedo was 
carried, but in later boats the 500 mm.—19.68in.—weapon 


was substituted. Four bow and two stern tubes was the 
usual arrangement in all boats. As with the torpedo, so 
with the gun, size increased. Before the war no guns were 
fitted in German submarines, but as the war developed, 
first 34in., then 4. lin., and finally 5.9in. guns were fitted. 
rhe advantages of the gun over the torpedo for the attack 
of merchant ships are obvious, especially where the gun 
the submarine out-ranges that on the merchant ship. 
Similar increases in size of torpedoes and guns took place 
in British submarines, although 2lin. torpedoes were 
included in designs of submarines prepared before the war. 

The submarine built by the Germans 
was that of the cruiser type. The largest completed was 


most interesting 


*U139-4L” class, with a length of 303ft., beam 29}ft., 
and draught 15ft., and of 1950 tons surface displacement. 
These were fitted with two main engines, each of six 
cylinders and developing 1750 brake horse-power each, 


and one auxiliary engine of 450 brake horse-power, making 
nearly 4000 total horse-power. The auxiliary engine drove 
a generator which could be used for charging the batteries 
or for surface propulsion at low speeds through the main 
motors. The surface speed was 16 knots and endurance 
18,000 mil 8 knots. The fuel normally allowed for 
was 100 tons, but by utilising ballast tanks for fuel stowage 
this could be increased to 390 tons, giving the endurance 

The submerged full speed was 8 knots. Two 
5.9in. guns were mounted. Three boats of this class were 
surrendered, but only one had seen service. 

\ larger cruiser class was building at the time of the 
Armistice, in which two 3000 brake horse-power engines, 
each with ten cylinders, similar to those in the 1750 brake 
horse-power engines of U139, were to be installed. A 
450 brake horse-power auxiliary engine was also fitted. 
Three 5.9in. guns were to be carried. The surface dis- 
placement was 2160 tons, and endurance about 25,000 
miles at 8 knots. The Germans never produced a boat of 

d of our K boats, nor did they adopt steam for the 
surface speed, as we were obliged to do in our K vessels 
t the high power required. 

Early in the war German submarines were used against 
warships, but in the later periods their chief use was in 
sinking merchantmen, and few warships were sunk, whereas 
sritish submarines had generally no enemy merchant ships 
to attack and had to confine their attacks to warships, 
and towards the end the warships available for targets 
were vessels of their own type. This difference in the 
functions of the submarines of the two navies accounts for 
many of the differences in design. Generally our sub- 
marines had more surface and submerged speeds than the 
enemy craft, and a great part of this diffarence appears to 
have been due to a better form. Thus U135, with engines 
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of 3500 brake horse-power, had a spesd of 17} knots, com 
pared with 19 to 19} knots in *‘ J” class submarines of the 
same displacement, and fitted with three engines, each of 
twelve cylinders and developing a total of 3600 brake 
horse-power. 

To sum up, it is quite evident that in all their later 
designs the primary object held in view in the design of the 
German submarines was the attacking of commerce and 
not so much the use of the submarines against warships ; 
in fact, the longer the war went on the more it became 
evident that the submarine, whilst admirably adapted for 
the destruction of more or less defenceless merchant ships, 
became, as anti-submarine measures progressed, less and 
less effective against naval ships and more and more liable 
to destruction. 

It is not necessary to say very much about the smaller 
auxiliary craft, such as patrol boats, surface minelayers, 
motor launches, C.M.B.’s, &c. In all these classes the 
Germans do not seem to have done very much beyond 
adapting trawlers and similar craft, as far as they could, to 
the purposes required. They had few, if any, specially 
designed vessels corresponding to our sloops, our P boats, 
our twin-serew or paddle minelayers, or our C.M.B.’s, 
and practically their whole shipbuilding efforts were 
devoted to the completion of their most efficient capital 
ships, their destroyers, but most of all, to the production 
of submarines. It should not, howaver, be forgotten that 
@ great deal of their energy was also devoted to the con- 
struction of rigid airships, which no doubt often took the 
place of sea-going ships for scouting and reconnaissance 
work. 5 








Magnetic Plate Handling Cranes. 


One of the most interesting problems in a modern steel 
works is the mechanical handling of the materials. It is 
at least of equal importance with the other mechanical, 
chemical and metallurgical processes involved in the pro- 
duction of rolled steel, and is a very important factor in 
the cost of output. Some of the newer steel plants have 
been specially designed for the manufacture of plates for 
shipbuilding, boilermaking and general constructional 
work, and in a few cases the specialisation has been 
carried so far as to justify the description of the plant as a 
** plate factory.”” The extensive Redcar works of Dorman, 
Long and Co., Limited, are an example of this kind. In 
such developments, the electric crane and the electro- 
magnet have taken a prominent place, and a combination 
of the two is now a common feature in steel works. The 
production of steel on a commercial scale is a continuous 
process, and accordingly in all departments there have 
been developed highly specialised machines of the crane 
type adapted for one operation only. and capable of 
performing that operation quickly and well. 

The plate-handling crane illustrated herewith a 
development of the specialisation idea, and is designed to 
handle all sizes of plates as they come from the shears 
and stack them on the floor or load them into railway 
wagons as expeditiously as possible, without the manual 
assistance usually required for slinging and without the 
danger of accident associated with the use of slings and 
plate hooks. The lifting is done by two magnets, each 
capable of independent or simultaneous movement, so 
that they can be immediately set to suit the varying lengths 
of plate. For plates of considerable length in proportion 
to their width and thickness, a single magnet is useless. 
Lifted by a magnet at the centre, a long plate will bend 
down at the ends to such an extent that 1t must be lifted 
a considerable height before the sagging ends are clear of 
the ground. 
material stressed beyond its elastic limit. 
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The plate may thus be buckled and the | 


a tendency for a thin plate when bending to “ peel ” off | 


the face of the magnet until the grip is so much reduced 





that the plate drops off If, however, there are two point 


of suspension approximately one-half the length of the 
plate apart, long plates can be lifted with only a slight 
deflection and without serious stress or permanent dis 


Every plate is mangled after rolling, and the 
subsequent handling should be such as to ensure that 
the effect of mangling shall not In the 
of the crane design illustrated, it was the intention to us« 
another lifting magnet at the giving three-point 
suspension, but this additional not 
necessary, for plates up to 40ft. long can be lifted by a 
The 
crane operator, We are assured, becomes accustomed to 
dividing the plate by eye into two, and by a rapid adjust 


tortion, 


be undone cast 
centre, 


magnet has been 


two-point suspension without excessive deflection. 


ment of the crabs, drops a magnet at the centre of each 
half. This division of the plate ensures equal sag at the 
middle and ends. informed, is very 
slight, while, in addition, the peeling action does not occur 
and the plate is lifted without danger of dropping. 

There are two plate-handling cranes in the bay illus 
trated, a bay of 100ft. span, each with a lifting capacity 
of 10 tons. The lifting crabs run on rails within a hollow 
double cantilever girder suspe:.ded from a vertical mast 


The amount, we are 


within a guide frame on the main trolley, the girder 
being capable of rotation about a vertical axis Seven 
motors are provided on each crane, namely, two for 
hoisting, two for traversing the hoisting crabs, one for 
rotating the double cantilever, one for traversing the main 
trolley across the span and one for travelling the whole 


crane along the shop The movements are controlled 
from a driver's cabin suspended from the girders close to 
The cranes 
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also 


one side, where the control gear is arranged 
are operated by three-phase alternating current at 
volts, 40 periods. Direct current at 220 volts 
supplied for energising the lifting magnets. The magnets 
are of rectangular form, and were made by Allen West 
and Co., Limited. They are suspended in such a manner 


that they can be turned with their longer axis either 
along or across the bay The cranes have now been in 
operation at Dorman, Long’s Redcar works for over a 


year, and, we are informed, have easily handled the whole 
output of the mill in an efficient and expeditious manner 


without manual assistance on the floor, the only men 
required there being the stocktakers. The design of the 
crane is in accordance with Messrs. Ennis and Jack’s 


They were designed and constructed by Alexan- 


patents. 
Limited, of Motherwell, Scotland. 


der Jack and Co., 








A New Electric Lighting Set. 


THE introduction of gas-filled lamps has been the means 
of greatly increasing the demand for small electric generat 
ing plants, suitable for lighting country houses. When 
carbon filament lamps were in vogue, each candle-power 
involved a consumption of from 3.5 to 4 watts, or roughly 
eight times as much electrical energy as that needed by 
the modern gas-filled lamps, and a plant suitable for 
lighting a moderate-sized house was necessarily a fairly 
large and costly arrangement. This reduction in energy 
consumption per candle-power has naturally diminished 
the size and cost of private-house electric lighting sets, 
and it is not surprising that they are now turned out in 
considereble numbers. The batteries used in the early 
days were also large and costly, but a battery composed 
of thirteen or fourteen small cells will now suffice for 
lighting a fair-sized residence. When all these facts are 
taken into account, and when it remembered that 
modern lighting plants, built on proper lines, give very 
little trouble indeed, it is not difficult to see why so many 
firms have of late placed private-house lighting sets upon 
the market. 

One of the most compact, and in some ways most 
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ingenious, sets that have come before our notice is a 
machine now being made by the Aster Engineering Com- 
pany, of Wembley, and illustrated in Fig. 1. Though 
capable of developing an output of 1 kilowatt at a pressure 
of 25 volts, the complete unit comprising the engine and 
dynamo only occupies a space of about 2}ft. cube, and as 
the engine is air cooled, no additional space is needed for 
water-circulating arrangements. Whit the use of an 
air-cooled engine for this class of service may not at first 
sight appear to be good practice, the absence of a water 
jacket is nevertheless often an advantage. The makers 
have found as the result of long experience that small 
private lighting plants are frequently erected in places 
where the cooling water is liable to freeze, and it was that 

















LIGHTING SET 


fact which led them to adopt the air-cooling principle. 
By incorporating a fan in the engine fly-wheel—as shown 
in Fig. 2—and by surrounding the cylinder which is well 
ribbed with a casing, a strong current of air is caused to 
circulate around the cylinder all the time the engine is at 
work, and it is claimed that overheating troubles are thus 
The cylinder itself is made of aluminium, and 
which is ground after it has been 
The piston is also made of 


PIG. i—ASTER PRIVATE HOUSE 


obviated 
it is fitted with a liner 
pressed into the casing. 
aluminium. 

In order to simplify the construction, the dynamo magnet 


frame and engine crank case are cast in one piece, and it 





























performance of the machine is satisfactory under all 
working conditions. Although the engine is not fitted 
with a governor of any kind, it cannot possibly race, for 
in the event of the main fuses blowing or something else 
causing the dynamo to lose its load, the ignition circuit 
of the engine is opened and the set shuts down. The 
automatic switch which opens the ignition circuit is 
closed while the main switch in the dynamo circuit is 
shifted from the off position A in Fig. 3. This main switch 
is constructed on similar lines to a motor starter. The 
contacts which control the dynamo and light circuits are 
semi-circular and are arranged concentrically, but in the 


they are again connected across the entire battery by the 
main switch establishing a circuit between the points 
E and G. 

When the dynamo is at work the main switch is held 
in position by a hold-on bobbin. If the main battery 
fuse blows the circuit of the magnet holding the switch 
arm is broken, so that the magnet can no longer hold the 
arm, which then moves back over the contacts into the 
off position, and in doing so opens the ignition switch and 
the engine shuts down. The engine can be stopped at 
any moment by pressing a knob on the switchboard. 





This knob also controls the ignition circuit, which is 
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PIG. 3-ELECTRIC CONNECTIONS OF LIGHTING SET 


diagram—-Fig. 3—the two sets of contacts are shown 
quite distinct for the sake of simplicity. 

The makers consider that whilst the engine should be 
stopped automatically when the cells have received all 
the current they require, automatic starting is unnecessary, 
and they have therefore designed the set to be started by 
hand. When the attendant finds, from the reading of the 
ampére-hour meter, that a battery charge is necessary, 
he shifts the switch arm, which moves over the semi- 
circular contacts, by means of the handle shown in Fig. 1. 
The first effect is to establish a circuit between the con- 
tacts B and D. Current then flows from the positive pole 
of the battery through the series coil of the dynamo into 
































will be seen from Fig. 2 that the dynamo has no outer the armature and back to the negative pole of the battery 
bearing. The inner bearing between the engine and through the ampére-hour meter. The dynamo therefore 
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FIG. 2—LONGITUDINAL AND TRANSVERSE 


dynamos, however, is composed of two separate bearings 
of the ball and roller types, whilst at the opposite end of the 
crank shaft there is a single roller bearing. The overhead 
valves are operated from a cam shaft in the ordinary 
manner by means of push-rods and rocking arms. Below 
the cam shaft is a plunger pump, which draws oil from 
the crank chamber and supplies it to all the moving parts. 
The fuel tank shown at the top of the switchboard holds 
enough petrol to run the set for five hours. Many small 
lighting sets are fitted with tanks of considerably greater 
capacity, but the makers of the machine under considera- 
tion use a small tank in order to compel the attendant to 
examine the machine as often, at any rate, as at five-hour 
intervals. 

Every precaution has been taken to ensure that the 
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SECTIONS OF LIGHTING SET 


is made to act as a compound-wound motor and runs the 
engine up to speed. Further movement of the switch- 
handle breaks the circuit between B and D, estab- 
lishes a circuit between C and D, and puts the series coil 
of the dynamo out of action. The same movement of the 


switch also closes the ignition circuit, and the engine there- | 


fore starts and causes the dynamo to supply current to 
the battery. In order that the voltage on the lamps may 
not attain too high a value during the charging period, 
the cell at the positive end of the battery is cut out of 
circuit by the switch arm, breaking the circuit between 
E and G and establishing a circuit between E and F. 
Whilst, therefore, the dynamo is connected across the 
entire battery, the lights are fed by the cells between 
the points H and K, but when the dynamo shuts down, 


energised by the main battery, in accordance with the 
principle adopted on motor cars fitted with coil ignition, 
the coil being of the non-trembler type, and having its 
primary circuit made and broken by a simple contact 
breaker fitted to the engine. When the battery is fully 
charged, the needle of the ampére-hour meter closes the 
circuit of the ignition cut out shown in Fig. 3, and the 
ignition coil is de-energised. The engine therefore ceases 
to fire and shuts down, and owing to the current in the 
hold-on coil falling off the main switch moves to the off 
position under the action of a spring, thus breaking the 
main dynamo circuit and connecting the lamps across 
the entire battery. When the battery is discharging the 
needle of the ampére-hour meter moves over the scale in 
the opposite direction to that in which it moves when the 
cells are on charge, and when the attendant finds by 
examining the reading of the meter that the battery needs 
charging, he starts the set in the manner described. Whilst 
the battery is being charged, the ampére-hour meter runs 
about 10 per cent. slow, in order that the battery losses 
may be compensated for. 

During a recent visit to the Aster Engineering Com 
pany’s works we were afforded an opportunity of inspect 
ing a number of these machines at work, and found that 
their performance was all that could be desired. The 
sets which we inspected were working with petrol, but 
in order to demonstrate that fuel is not essential, one of 
the fuel tanks was emptied and filled with paraffin, when 
the engine commenced to work again with no perceptible 
difference. 








LAKE COLERIDGE HYDRO-ELECTRIC POWER 


STATION. 
In view of the great and increasing demand 
for electrical energy in Canterbury, New Zealand, a 


demand that at present far exceeds the capacity of the 
Lake Coleridge hydro-electric installation, it is of interest, 
remarked the Auckland Weekly News in a recent issue, 
to note the progress being made to meet the district's 
requirements. Respecting the third pipe line at Lake 
Coleridge, the contractors have been at work for some 
time riveting up the pipes, and have made good progress 
It is hoped that the pipe line will be completed by the 
end of June next. By that time it is expected that the 
fifth generator, which will have a capacity of 3000 kilo- 
watts, will have been installed and be ready for use. 
When it is the capacity of the power-house will be brought 
up to 9000 kilowatts. A sixth generator, which will 
provide an additional 3000 kilowatts, has been ordered. 

Specifications are ready for a fourth pipe line, but the 
contract for it has not yet been awarded. With the 
installation of the sixth generator and the fourth pipe 
line, the total capacity will be 12,000 kilowatts, the total 
output aimed at when the scheme was originally formu 
lated. It is noteworthy, as indicating how keen is the 
demand for electrical energy, that if the power-house were 
at present capable of generating 12,000 kilowatts it would 
just about meet the total demands for North Canterbury 
alone. 

The works connected with the diversion of the Harper 
River into Lake Coleridge are progressing satisfactorily. 
The concrete headworks at the intake were expected to be 
finished by the end of last month, and the excavation of 
the channel from the headworks to the lake was expected 
to be finished at about the same time. The groyne which 
is to divert the river will be completed, it is hoped, by the 
end of April. By May the waters of the Harper should be 
flowing into the lake, in time to assist in keeping up the 
winter load. . 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


AND OTHER ENGINEERING SOCIETIES 


Str, —Few subjects have been more d d in the eng 
ing world during recent years than the usefulness or etherwine 
of the various engineering societies, and particularly of the 
parent institution of those included in the title of this letter. 
Not only in our country, but also in the United States, have such 
«liscussions taken place, as in the latter country there has been 
keen division of opinion as to the part which the American 
Society of Civil Engineers should take in the future engineering 
life of America. The present is an important period in the 
history of our great Institution, as the recent formation of local 
associations of corporate members seems to mark the beginning 
of a policy of decentralisation, and it coincides with the departure 
esteemed secretary, Dr. Tudsbery, and the impending 
appointment of his successor. There is at the same time a 
movement on the part of the younger members who desire a 
more prominent part in the management of their society, as 
well as a claim on the part of provincial members, for a greater 
share in the advantages which the Institution has to offer. 
A good deal of the present controversy ranges round the question 
as to what are the functions of the society, and its members and 
even prospective members hold widely differing ideas of the 
objects to be aimed at by the ruling council. According to 
various speakers, the writerr has understood that the Institution 
should be—-(@) an educational body ; (6) a society for the purpose 
of granting diplomas ; (d) a trade 
e) a social club 

Now, the official definition of the Lnstitution is that it is a 
body formed for the advancement of science, and there is no 
mention therein of any efforts for the material advancement of 
its members ; but, however this may be, nothing is more certain 
in the writers opinion that whatever were the intentions of 
its founders, the Institution must at the present date conform 
with modern ideas as expressed by the wishes of its members, 
and that it should, moreover, take active steps to ascertain 
what those wishes are, and further steps to carry them out so 
far as they are consistent and feasible. The Institution is, 
although venerable and eminently worthy of respect, in no 
heavenly designed body with an unalterable charter 
dispensed from above, but an association of practical and hard- 
scientific men composed for their benefit and, through 
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working 
them, for the benefit of the community. 

Although all its members do not agree as to the extent to 
which the Institution can be expected to fulfil each part of the 
five-fold functions mentioned above, yet there is no reason why 
its activities should not be directed to a certain extent so as to 
cover each field. 

a) Education.—From the point of view of London members, 
the educational side is the most obvious. There are frequent 
meetings of members for the reading and discussion of papers, 
and there is a most excellent library for private study or research. 
Technical education is not undertaken by the Institution, 
although insisted upon ; but certain opportunities are provided 
for students, both in London and in the provinces, for visiting 
works and for hearing special lectures on selected subjects. 
In the provinces there are no libraries, and up to the last few 
months no meetings for corporate members, except under the 
auspices of the local associations of students. 

(b) Diplomas.—tin this respect the Institution has developed 
greatly of late years, and it insists on a high standard of theore- 
tical education, and all candidates for membership must either 
obtain high degrees at a university or pass two examinations 
which ensure that they have a thorough grounding in the prin- 
ciples of engineoring science. 

(c) Employment.—-The Institution does not undertake nor 
attempt to find employment for its members, nor to assist them 
in any way toobtainit. Some of the local associations of students 
have included in their prospectus as one of their avowed objects 
the assisting of unemployed students in this respect, but the 
writer cannot call to mind any instance where this object has 
been attained. 

(d) Trade Unionism.—By promoting a Bill in Parliament 
which is intended, broadly speaking, to close the profession of 
civil engineer to all but properly qualified persons, the Institu- 
tion is going a long way towards becoming what might be well 
termed a professional guild. This is the natural corollary of its 
long-established claim to lay down rules for professional con- 
duct and to advise as to the scale of professional remuneration. 
Not only do the duties, but also the rights of the members 
require determination, and only by, the active support of the 
whole profession can such an object be attained. It is, however, 
rather an open question at present whether this support will be 
forthcoming, and whether the times are ripe for such a develop- 
ment, however desirable it seems to some of us. 

(e) Social Activity.—In this respect the Institution, both in 
London and the provinces, is woefully lacking, and it has always 
adopted a rather superior aloofness from the more human side 
of its members’ daily life. 

The writer would like to throw out the following suggestions 
for consideration on the part, not only of present members of 
the parent and other institutions, but also of engineers who are 
hesitating to join some such society. 

In his opinion, the institutions would make the widest appeal 
and gain the heartiest support, if they included as their objects 
something of each of the five points mentioned in these para- 


graphs. The following are suggestions under each head : 
Education.—Formation of local associations in all large 
industrial centres and also at the universities. Grants of 
Pro- 


premiums or prizes for papers on a much extended scale. 
vision of engineering libraries. Lecture courses on special 
subjects every winter by professors or experts, particularly 
designed to assist qualified engineers and to keep them informed 
m the most modern theory and practice. 

Professional.—Active propaganda, aiming at the prevention 
of employment of unqualified engineers by bodies spending 
public money, and at educating public opinion, and also engi- 
neering opinion, as to the necessity for as strict a qualification 
for engineers as for doctors or lawyers. 

Employment.—Local registers of engineers requiring fresh 
employment and of young graduates requiring a start, also of 
engineers who have vacancies for articled pupils or learners. 
Formation of clubs in connection with local associa- 
tions, members can meet for informal discussions of 
matters of general interest. A lunch-room and smoke-room 
would be most popular in many of our large business centres, 
Newcastle, Birmingh M t 
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such as Glasgow, Leeds, 





and smaller towns; and in connection with an engineering library | 


and reading-room, would be the nucleus of a useful social organi - 
sation, The annual dinners promoted by the local associations 
of students have always appeared to the author to accentuate 
the lack of social intercourse between members of the profession 
rather than to do much to promote it. 

The author realises that all the objects to which he refers are 
attained by different organisations to a certain extent. There 
are plenty of opportunities for education and social intercourse 
and there are appointments boards. The extent to which our 
engineering institutions succeed in embracing and supporting 
these objects will no doubt be a measure of their own future 
success. 


March 15th. Conrap Grisepie, A.M. Inst. CLR. 


OLD STOCKTON AND DARLINGTON ENGINES. 


Srtr,—In the article by the writer on Messrs. W. and A. 
Kitching which appeared in Tur ENcrineer of Oct. 29th, 1920 
an allusion was made to the alleged unsatisfactory working of 
the early engines built by George Stephenson for the Stockton 
and Darlington Railway. This statement, which was based 
upon the authority of Zerah Colburn—** Locomotive Engineer- 
ing and Mechanism of Railways,” page 21—and also upon the 
statements of other writers, does not appear to rest upon very 
solid authority, and it has been pointed out that the other side 
of a controversial question should be stated. 

A report to the shareholders of the Stockton and Darlington 
Railway, presented on July 10th, 1827, states :—‘‘ It may be 
satisfactory to the general meeting to be informed, as the 
result of the strict scrutiny into the subject, that there appears 
to be a saving of nearly 30 per cent. in favour of the haulage 
performed by the locomotive engines when compared with its 
being done by horses.” This report was made as the result of 
comparative tests carried out in the early part of 1827 before 
Timothy Hackworth reconstructed the Royal George out of an 
acknowledged unsatisfactory engine which had been built by 
Messrs. Wilson, of Neweastle. 

The following extracts from Mr. Tomlinson’s book ‘“* The 
North-Eastern Railway,” also go to disprove these stories. 
The evidence before Mr. Tomlinson is of value in that it was 
obtained from original sources. 


[EXTRACTS FROM TOMLINSON’S BOOK, THE NORTH-EASTERN 
RAILWAY.”’} 
Page 140, Para. 3. There was a general wish to know how 


much of the success of the Stockton and Darlington Railway 
was due to the employment of locomotive engines on the line. 
At the close of 1825 the Gentleman's Magazine drew attention 
to the ‘ admirable manner in which the locomotive engine was 
doing all, and more than all, that was expected of it.’ ’ 

Page 141, Para, 2. There were also disquieting rumours 
with regard to the of the Stockton and 
Darlington Railway, great dis- 


advantages.”” 
Para. 3.——** There the slightest foundation 


for the statement published in 1879, 1889 and 1892 by Mr. 
J. W. Hackworth, and since repeated by uncritical writers, that 
but for the fact of ‘ two of the most influential members of the 
company (Messrs. Edward Pease and Thomas Richardson) 
being partners with Stephenson in the Forth-street Engine 
Works, Newcastle, from whence four of the first locomotives 
were supplied, they would have been abandoned long before an 
experimental period of eighteen months had been allowed,” and 
there is no evidence whatever that. after considering * the pro- 
position from Timothy Hackworth to be allowed to make an 
engine in his own way,’ the directors resolved that ‘as a last 
experiment,’ Timothy shall be allowed to carry out his plan !”’ 

Page 142.—** As a matter of fact, three months before the re- 
modelling of Wilson’s engine was begun, the directors had 
ascertained by experiment that the cost of carrying 4263 tons 
by horses was £163 8s. 10d., whereas by locomotive engines it 
was £70 6s. 6d., being a difference in favour of the latter of 
£93 2s. 4d. (Sub-committee Minutes, 22nd June, 1827), and in a 
report presented on the 10th of July, 1827, they stated: ‘It 
may be satisfactory to the general meeting to be informed, as 
the result of the strict serutiny into the subject, that there 
appears to be a saving of nearly 30 per cent. in favour of haulage 
performed by the locomotive engines, when compared with its 
At this time the Stockton and Darlington 


locomotive engines 


which were working under 


is not, however, 


being done by horses.’ 


Railway Company possessed six engines, viz.: 
No. Name of engine. Name of builder. Date of delivery. 
1 .. Locomotion Robert Stephenson September, 1825 
and Co. 
2 .. Hope 4 Ditto November, 1825 
3 Black Diamond Ditto April, 1826 
$ Diligence. . _ eee May, 1826 
*5 Chittaprat Robert Wilson - 
6 Experiment Robert Stephenson March, 1827 


and Co. 

Page 145, Para. 2.—‘‘ The Royal George was a good service- 
able engine, on the possession of which the Stockton and Darling- 
ton Railway Company had reason to congratulate themselves, 
but it was certainly not ‘the first to exceed in efficiency the 
working of horses.” It neither ‘decided the question of 
locomotive practicability ’ nor ‘ finally and for ever settled the 
expediency of the locomotive and railway system.’ 


March 16th. KE. L. Anrons. 


GLASS MANUFACTURE. 

Sirn,—The article on ** Machinery for Glass Manufacture,” in 
your issue of February 25th will, I am sure, be read with much 
interest by manufacturers and engineers connected with the 
British glass industry. The problems of glass engineering have 
hitherto been very little understood and inadequately investi- 
gated in this country, and so few first-class British engineers 
have devoted their knowledge and ability to the application of 
modern engineering practice to glass manufacture that articles 
such as the above appearing in your journal are heartily wel- 
comed. 

As you are aware, Sir, there has been a distinct revival of the 
glass industry during the past few years, and it is fitting that 
your journal should give prominence to discussions of the 
important engineering problems involved in glass manufacture, 
more particularly where mass production is coficerned, for it is 
in the application of engineering science and practice to glass 
manufacture that the British glass industry has been specially 
deficient. 

* This engine was rebuilt by Hackworth during 1827, and 
resumed work in the autumn of that year as the Royal George. 








Your representative has given a very interesting account of 
certain glass-making machinery, and has evidently been at 
pains to inform himself in regard to the operation of particular 
machines in several British glass factories. I venture to cal! 
your attention, however, to the fact that the Lynch machines 
installed at York glass works are not “the only specimens o! 
the kind in Great Britain.” 

Such machines am also successfully operating at the works o/ 
my company at Greenford, Middlesex. If your representativ: 
will do us the honour of visiting these works he will be able t. 
see three Lynch machines at work served by one Hartford 
Fairmont automatic feeding device and making paste jars 
with Phenix closures—in clear white flint glass—a class « 
ware which, I believe, has not hitherto been made on the Lyncl: 
and probably has not been produced satisfactorily 
on any automatic machinery—other than the Hartford-Fair 
mont machines—either in this country or in America. At th: 
same furnace a second Hartford-Fairmont feeder operates in 
conjunction with a Hartford-Fairmont milk bottle machin 
comprising probably the only automatic outfit for milk bottk 
production in this country. This method of manufacture fv: 
milk bottles has been notably successful in America. 

I venture to think that if your representative were familia: 
with these installations he would hesitate to accept certain «1 
the “ claims" which he indicates are made for some of th: 
machines he describes. 

There is a real need for authentic and reliable articles on glus< 
engineering problems, and it will be of distinct service both t« 
the glass industry and to the engineering profession if you, Sir 
will continue to devote your columns to such matters. 

In conclusion, I cordially invite your representative to 
examine the glass-making machinery at our glass works at 
Greenford, and, having regard to the last paragraph of. you: 
article, I am sure you, Sir, will be pleased to know that thes 
machines, although of American design, have been entirel) 
erected and installed by British engineers and have been operate: 
from the first by British workmen. Further, the Hartford 
Fairmont feeders in use have been and are being made to-day 
in this country by a well-known Lancashire firm of engineers. 

Epwarp Meion, M.B.E., M.8c., 


machine, 


Secretary, 
The Rockware Glass Syndicate, Limited. 
London, Mareh 10th. 
NON-FERROUS METAL PRICES. 
Six,—In the Observer of the 27th ult. there appeared an inter 


esting article by Sir Leo Chiozza Money, entitled ** Work of the 
World.” In the course of the article a table was given, and th: 
object of our present letter is to draw attention to one rather 
misleading item in the table, although, no doubt, it is given with 
the best intentions, and it is only just to add that those not 
intimately connected with a given trade can hardly be expected 
to be accurate on all occasions. The item we refer to is “ Other 
metals and minerals," the wholesale price of which, in January, 
1921, expressed as percentage of that of January, 1920, is given 
as 90.2 per cent. We cannot answer for the minerals, but as 
regards the metals, we have extracted from the Daily Commercial 
Report, which is regarded as a reliable authority, the prices of 
various metals, &c., on the dates set out on the attached list. 
The very heavy falls indicated should be known to the public for 
obvious reasons— it will be noted that prices are nearly down to 
the pre-war figures shown in the third column—and any state 
ment showing a fall less than has actually taken place in « 
commodity is one of those things which tend to keep prices up, 
or at any rate to retard their fall, and thus delay the return to 
reasonable conditions. 
Tue Hoyr Merat Co. 
Taos. F. Harrow 


ov Great Barrary, Ltd., 


Managing Director 


London, S.W. 15, March 9th 
Wholesale Prices of Sundry Metals, &c., on the dates shown, as 
per the Daily Commercial Report.” 
2/1/20 28/2/21 31/7/14. 
£ s. d. £ «@ By £ «ad 
Standard copper 116 0 06 68 7 6.. 5610 © 
Standard tin 347 10 0 159 lo i32 0 0 
Foreign lead 45 16 3 17 12 6 18 15 0 
English lead 4615 0 19 10 0 i9 0 0 
Hard spelter . 40 10 0 i7 0 O 19 08 6 
Re-melted spelter .. 51 0 © 19 10 0) 
English lter . 60 5 0 27 0 0 21 17 6* 
Electro 98.9 9 per cent. 62 0 0 33 «5 of 
Zine sheets o> 7110 0 37 lo 0 2412 6 
Battery plates .. 82 0 0 33 10 0 
Galvanised sheets 422 0 0 2510 0 
Tin- a LC. coke, 

20 x M. ta 213 6 1 9 6 0 11 104 
Antimony £59 £63 £24-£40 .. £21-£28 
Nickel -. ..215 0 0 ..205 0 © .. £167-£171 
Aluminium .. «185 0 © ..1580 0 ©0.. £78-£81 
Bismuth .. sess 6..7,0,7 @.. @ T 

‘ ' ® Spelter, ordinary brands. 

UNEMPLOYMENT 
Sim,—I was very interested in reading Mr. H. B. Strang’s 
letter on “* Unemployment ” in your current issue. 


I think we should do well to take for our text, in dealing with 
the first words of the King’s speech at the 
opening of Parliament: “‘ The anemployment problem cannot 
be solved by legislation.” Mr, Strang is quite right in saying 
that the human factor is the one mainly responsible for unem 
ployment. Unemployment is a part of the vicious eircle which 
commences with the mistaken idea of Labour that reduced 
output, no overtime, and refusal to work with dilutees, make 
it better for those engaged in the industry by providing employ- 
ment and keeping up wages. Instead of doing so, actually 
artificial restriction of output so seriously affects costs of pro 
duction that people simply cannot buy what they want to buy 
because prices are too high. Consequently, there is a slump in 
trade, manufacturers get no orders, and the workers find them 
selves unemployed. 

This is only one instance out of possibly hundreds where 
Labour, through being misinformed or not informed at all on 
the operation of economic laws, reaches an entirely wrong con- 
clusion. It is, indeed, high time that steps were taken to en- 
lighten the workers on these and other points. At present not 
only is the working man hopelessly at sea on such matters, but 
he is being deliberately misled by extremist and revolutionary 
propaganda on an extensive scale. 

As a counter-move to this, I should like to call attention 
to the activities of the Industrial Publicity Bureau, in the 
foundation of which I had the honour of taking part, which, by 
means of short pay-day talks—we call them “ P.D.T.’s’ 


unemployment, 
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enlighten the workers on points they ought to know something 
about, and thus bring about a far better appreciation by the 
workers of the employers’ point of view and Labour’s own best 
interests. 

Anyone who would like to hear more of the activities of the 
Bureau can do so by writing to me. 

L. P. Dickins. 

11, Archer-road, 
Penarth, South Wales, March 9th. 


TREVITHICK’S PORTABLE STEAM ENGINE. 


Srr,—The coloured drawing of Trevithick’s circular railway, 
reproduced on March 4th, with the signature T. Rowlandson, 
suggests many inquiries. 

Comparing the writing along the foot of the drawing with that 
yoing round the engraving above of Trevithick’s portable engine, 

Catch-me-who-Can,” signed D. Gilbert, it looks to me in the 
same hand. 

Davies Gilbert, president of the Royal Society, 1827-30, was 
. Cornishman, interested in mechanical notions, and would know 
Trevithick and his work all his life ; and, to my mind, the coloured 
drawing was made for Gilbert by an architectural draughtsman 
ind the animated figures filled in by Rowlandson. 

The birdseye view of the surroundings is too careful and full of 
topographical detail to have been made by an artist of por- 
traiture, a8 Rowlandson was; it must be the work of a skilful 
surveyor. 

Walking from Southampton-row past Russell-square up 
Woburn-place, the railings to the left of the drawing are seen, 
bviously those of Tavistock-square—not Torrington—and the 
house at the north-east corner of the square is delineated with 
wrchitectural fidelity in the picture. The gap beyond on the left 
to the next block of houses forming the south side of Euston- 
square Endsleigh-gardens— is filled up to-day with a 
terrace of Woburn-place. Next to the north comes the New- 
road, now Euston-road, and the houses on the north side of 
Euston-square, for the most part as existing to-day. The road 
continues north in Seymour-street, past the present Euston- 
square Station, and so on to Hampstead, shown in the high 
yround of the distance. 

The north-west corner of the market garden enclosure— 
Gossits _—and ground of the circular railway is occupied to-day 
by New St. Pancras church, built 1819-22. Euston-square is 
said to date from 1813, about the same time as Russell-square, 
1s we read in Vani'y Fair; Tavistock-square would come a 
little later; this would vitiate the date on the drawing. 1809. 
Old St. Pancras church is seen beyond to the north-east, with the 
high ground of Highgate beyond, and careful indications are 
given in the birdseye view of other details, including the mast 
and sail of a barge on the Regent’s Canal, and what looks like 
a large factory chimney somewhere about the Polygon of 
Somers Town; abundance of detail much more careful and 
accurate than an artist like Rowlandson could be expected to 
delineate, 

The London and Birmingham Railway was projected in 1830 
to run from Nova Scotia Gardens in Birmingham to Euston- 
grove in London. The site of the station is occupied in the draw- 
ing by some large building; but this cannot be the Euston- 
square Station, made about 1835; and there is no sign of the 
colossal Doric pediment at the entrance. This pediment would 
have formed a noble feature on the New-road, but the extra 
progress of the railway was stopped by Drummond-street, and 
the site is occupied by the north side of Euston-square. 

Trevithick’s ** Catch-me-who-Can '’—looks like the name of a 
country dance—is described as a portable steam engine, not a 
locomotive, and it conveys the idea of what is still called a 
portable engine on a farm, convertible to locomotive form to carry 
out its own transport independent of horses. 

The drawing is anterior to the New St. Pancras church, but 
the date at the foot, 1809, is a mystery, as 1808 is more likely 
from contemporary record. 

It is probable there was more than one display carried out by 
Trevithick, as he could command a ready sale for his steam engine 
among the London brewers. 

London, March 14th. 


now 


G. GREENBILL. 


PREVITHICK’S LOCOMOTIVES AND SUPERHEATER. 
Sir,—The 
Mechanic's 


following extract from the ‘“ Engineer's and 
Encyclopedia,” by Luke Hebert—Thos. Kelly, 
17, Paternoster-row, 1839—confirms Mr. Pendred’s history of 
lrevithick’s locomotives all in mentioning another site of the 
engine tests made in London : “ There are thousands of persons 
now living in London who saw the steam coaches of Messrs. 
Trevethick and Vivian running about the waste ground in the 
vicinity of the present Bethlehem Hospital ; and likewise in the 
neighbourhood, or site, of Euston-square. This was thirty. 
four years ago.” 

Earlier, in the part devoted to * Railways,”’ it states: “In 
the year 1802 Messrs. Trevethick and Vivian invented and took 
out a patent for the first locomotive steam engine, which was, 
in the second year afterwards, brought into practical operation.” 

The “ Encyclopedia” reproduces drawings of ‘Trevithick’s 
locomotives from Mr. Alexander Gordon’s “‘ Treatise on Ele 
Locomotion,” in which “Mr. Gordon has, however, 
omitted the chimneys,* probably for want of space, and the 
eduction pipe is shown as turned up vertically to puff the steam 
into the air instead of into the chimney.”” The “ Encyclopedia A 
proceeds to correct the totally wrong impression of Mr. Gordon 
that Trevithick “ had an intention or expectation of improving 
the draught in the chimney,” by means of the steam exhaust 
Gordon is further quoted as follows: “It will not be 
® matter of surprise that at a period when the turnpike roads 
were very ill-made, after experimenting on the present site of 
Euston-square and a few other places, the inventor discontinued 
his attempts on common roads, and confined his operations to a 
railway.” 

The “Encyclopedia” proceeds: ‘“‘We find Mr. Gordon 
coinciding with Dr. Lardner in ascribing everything [in steam 
carriages) to the inventive genius of Mr, Gurney ; in defiance, 
too, of their own admission that the [Trevethick] carriage, 
which they necessarily infer could not run [alfhough it did, on 
the site of Euston-square] when transferred to a common Welch 
(sic) tram road of 1804, drew after it as many waggons in addi- 
tion as contained ten tons of bar iron, besides a heavy load of 
water and fuel, making in all probably twenty tons.”’ 

It is apparent from the ‘‘ Encyclopedia ” that the dead “ set ” 
against Trevithick, which was first started by the bitter antagon- 


mental 


therein. 





* The engine is of the ** Catch-me-who-Can ” type, but without 





& nameplate. 


ism of Watt, was continued later by very numerous writers, 
similarly to the same process which, through Watt, was set into 
operation against that other Cornish genius, Hornblower, and 
hence the boycott by writers, for upwards of thirty or forty years, 
of the two greatest steam engineers in our history. It may be 
that contemporary literature, referring to Trevithick, was 
bought up and destroyed for a purpose by Watt's friends, 
partisans and admirers. The calumnies directed against 
Trevithick and Hornblower are extensive. 

“Encyclopedia”: ‘These ungenerous proceedings against 
the most eminent mechanic of his time appear to have been 
going on unchecked from 1802 up to the present time, 1836. 
[It might be added that they still go on in 1921 in our school 
books, our histories, and in our engineering literature, which 
refuses to allow Trevithick to be known as the first originator of 
the modern locomotive superheater.} Trevethick’s name stands 
before all others in point of time, and his admirable high-pressure 
engines and locomotive carriages will be recorded as the origin 
and cause of the success of others in the same pursuits. The 
earth now covers the mortal remains of this eminent man ; but 
his memory wil! never die ; for, to use the words of Mr. Gordon, 
he has left behind him *‘ a name as inseparably connected with 
high-pressure steam and locomotion as that of James Watt with 
the condensing engine and rotary movement.’ ” 

The paper by Mr. Pendred—-whom every lover of truth must 
thank—is a corrective to the general error, which seems death- 
less, that Stephenson was the inventor of the steam locomotive. 

Visitors passing through Turin Station—-Piedmont—are 
shocked to see a bust, purporting tor ble Steph ascrib- 
ing to him the first invention of the railway steam locomotive, 
together with a far-flown panegyric. The State Railways of 
Italy and the Municipality of Turin would honour this country 
if they replaced the bust by a good one of Trevithick and in 
leaving the inscription as it stands out below the name of that 
immortal engineer. The only engineering publication in the 
world that has so far permitted the reproduction of Trevithick’s 
drawing of his locomotive superheater was an Italian railway 
journal. It remains to be seen how long the Anglo-American 
Press—so far strongly devoted to German superheater mono- 
polies—will censor future references to Trevithick’s superheater 
Incidentally, the pronunciation of the 





for locomotive boilers. 
name is Trevith ‘ ick 

The “ Encyclopedia" previously referred to deals, under 
“Steam Engines,”’ with the Hornblower compound engines, 
and tells how “ Professor Robison gave a series of elaborate and 
highly interesting calculations, by which, unluckily for the 
ingenious inventor, it was demonstrated that the same effect only 
is produced in this as in Mr. Watt's [single] expansion engine.” 

Dr. Robison’s *‘ Mechanical Philosophy ” contains a note by 
Mr. Watt, telling how Dr. Robison in 1759 first directed his 
attention to steam engines. In engineering, as im polities, 
“ You scratch my back, and I'll scratch yours.” 

March 16th c. BR. K. 


TREVITHICK’S EARLY LOCOMOTIVES. 

Sin,—The paper in your issue of 4th inst. and the discussion 
before the Newcomen Society are further evidences of the 
difficulties which make one almost despair of determining the 
history of the earliest locomotives. These difficulties, due to the 
scarcity of contemporary records and to the fact that such 
drawings as exist often do not represent the engines “* as made,”’ 
have been greatly increased by the ex parte statements of later 
writers. 

Referring to Mr. Robert Young's letter and his quotation 
from the writings of the late J. W. Hackworth, I suggest that no 
careful inquirer to-day is likely to accept without question or 
verification every statement by the Victorian biographers of the 
early engineers, and that still less should one accept without 
question statements by Mr. J. W. Hackworth on the early 
history of the locomotive. 

Some of Mr. Hackworth’s statements have formed a basis 
for fables which unfortunately have still a wide credence, and 
they are more likely to add heat than light to any discussi 9n. 

The followers of Mr. J. W. Hackworth claim, for instance, that 
Timothy Hackworth in 1827 “invented and built the first 
successful locomotive, The Royal George” (sic) a statement 
recently challenged by the undersigned in the public Press. 

Mr. Robert Young, taking part in the correspondence on 
behalf of the present parties to this remarkable statement, has 
been given the opportunity to produce evidenee in support, 
but has so far failed to do so. 

I quote this particular, but typical, case to show that con- 
clusions based on statements by J. W. Hackworth must be 
received with the greatest caution. 

Darlington, March l4th. J. 


G. H. Wargren. 


TREVITHICK AND GOOCH. 

Srr,—1 venture to differ from Mr. L. Pendred, who in his 
interesting paper before the Newcomen Spciety, in your issue of 
March 12th, complains that Francis Trevithick, when writing 
his distinguished father’s life, was guilty of too great redundancy, 
opining that he would have been wise to have entrusted the work 
to a “ competent editor.” 

But redundancy is preferable to meagreness, as the “ Diaries 
of Sir Daniel Gooch” unhappily bear witness. Here “a com- 
petent editor,” i.e., a barrister of literary fame, without expert 
knowledge, compressed an admitted wealth of material into a 
very small volume, and in doing so fell into inaccuracies and 
omitted much that railway, and particularly locomotive, engi- 
neers would have rejoiced in. Perhaps a third of the book is 
devoted to Sir Daniel’s voyages in the Great Eastern steamship 
during her cable-laying expeditions, under a total misconception 
of the relative value of his railway and telegraphic services— 
the former epoch-making, the latter of no importance. The 
railway student would have been more grateful for a better 
account of the early Great Western engines and of the cele- 
brated Battle of the Gauges, cases in which compression gained 
notable, if maleficent, victories over redundancy. It is pretty 
certain that the Gooch material, if it still exists, would, in the 
hands of an expert, yield much additional and valuable informa- 
tion. Thus, the only picture in the Diaries is the photograph of 
a model, whereas Sir Daniel must have possessed a goodly store 
of drawings illustrative of his life work, some of which at least 
should be worth preserving otherwise than in a cupboard. 

A. R. Brewnerr. 

Sandown, Isle of Wight, March 15th. 


POWER REQUIRED FOR PUMPING VISCOUS LIQUIDS, 


Str,—The writer would be greatly interested to know of any 
data published establishing a relation showing the effect of the 





viscosity of a liquid on the power required to pump it freely, 
i.e., without appreciable suction lift or delivery head. Obviously, 
the of vi ity to power would be different for the 
various types of pumps, although a broad rule may be found 
to hold good for a considerable variety of pumps of normal 
design. 

The writer recently had occasion to make tests of a positiv 
rotary pump dealing with a very crude class of fuel oil at a 
temperature as low as 42 deg. Fah. Running the pump at about 
one quarter the normal speed as designed for water, this liquid 
or semi-liquid was pumped satisfactorily. As the amount of 
this oil avaiable on the test was rather small, in running trials 
at varying speeds and pressures, by the time steady conditions 
were reached in the one test, the temperature of the oil was 
already slightly higher than in the preceding one, and the effect 
of a difference of only 2 deg. Fah. was found surprisingly great. 

It would have been a great convenience to have had a reason 
able temperature correction curve or viscosity correction curve 
so as to bring all the readings to a fixed temperature basis 
after the lines of vacuum and superheat corrections for steam 
engine and turbine consumption tests. 

Algo it would be useful to be able to judge for preliminary 
purposes the power required for various viscous liquids from 
accurate data of a range of a few such liquids on which reliable 
figures are known for any particular pump. 

In the writer's opinion the soundest proof is always to run 
trials on the particular liquid under the required conditions 
before definitely offering an equipment, but for preliminary pur 
poses a relationship between power absorbed and viscosity 
would be a great assistance. 

The test on crude oil referred to above gave the expected 
result that the power losses remained about the same over a 
wide range of heads, so that, given the power required to pump 
freely, the additional power to give a desired head could be found 
very fairly by adding the theoretically calculated horse-power 
corresponding to the head. 





R. A. PeL_morne. 


March 7th. 








A NOTABLE PEAT OF SALVAGE. 


At the end of last November a serious mishap occurred 
at Wallsend, whereby a large French passenger liner, the 
ss. Meduana, nearly 500ft. in length, after having been on 
fire in the fore hold, heeled right over on her starboard 
side. The raising of the ship was undertaken by Lindsay, 
Swan, Hunter, Limited, the headquarters of which are at 
Sunderland. The work of salvage, which was begun 
shortly after the mishap occurred and which continued 
for three months, was under the superintendence of Mr. 
Alfred Lindsay. The underwriters and the Salvage 
Association were represented by Messrs. Alex. B. Coull 
and Co., consulting engineers, of Newcastle-on-Tyne. 

A number of divers set to work to make sure that all 
the starboard sidelights were closed, and then the ship's 
hatches, stairways, scuppers, discharge vents, and other 
openings had to be closed. Holes were then cut in the 
two upper decks to allow the water to drain into the lowest 
‘tween deck. Suction pipes were then introduced and 
the water-tightness of each compartment was tested in a 
preliminary way. Towards the end of February, after 
the salvage contractors had satisfied themselves that each 
compartment had been rendered water-tight, pumping 
was begun along the whole length of the ship. Twelve 
motor-driven pumps placed on barges alongside were put 
to work simultaneously, and they discharged water from 
the ship at the rate of some 2000 tons an hour. Satis 
factory progress was made and from the very first the ship 
steadily began to right herself until the starboard edge of 
the bridge deck was above water, at which time the ship 
was heeling to starboard about 50 deg. The upper parts 
of the hatch covers were then removed and a large floating 
crane belonging to Swan, Hunter and Wigham Richardson, 
Limited, was employed to lift some of the pumps and place 
them in the holds of the Meduana. The water in the lower 
holds was extracted in that way and eventually the ship 
righted herself. The starboard ballast tanks had been 
filled to ensure the ship’s stability and to prevent any 
danger of her rolling over to the port side. 

On March 10th the Meduana was safely placed in one 
of the graving docks of Swan, Hunter and Wigham 
Richardson, Limited, at Wallsend, for examination and 


repairs. 








AN EXTENSIVE SPANISH ELECTRIC POWER 
PROJECT. 


Tue King of Spain recently received a deputation 
which presented to him, in the name of the Instituto de 
Ingenieros Civiles and the first Congress Nacional de 
Ingeneria, a project for the installation of an extensive 
national system for the distribution of slectrical enertry 
It is proposed to construct a great network of trans 
mission lines covering the whole of the country. The 
total length of the proposed lines is said to be some 6500 
kiloms., and their direction would be determined by (a) 
the principal rivers; (b) the great railway lines, in order 
to facilitate their eventual electrification ; and (c) the 
most important power-producing and consuming centres 
It is proposed that the power to be transmitted shall be 
produced in hydro-electric stations and in large steam 
generating stations, which are to be built in close proximity 
to mines yielding coals of inferior quality, which are so 
abundant in the country. It is anticipated that consumers 
will be able to obtain power up to 50,000 kilowatts at a 
distance which will in no case exceed 80 kiloms. The cost 
of the scheme is reckoned at about 200 million pesetas 
say, £8,000,000 at par rate of exchange—and it is estimated 
that the price charged for energy will not exceed 5 centimos 
per kilowatt-hour, and may even be less than that 








Tue Midland Railway Company ran 37,571 express 
trains last year, of which 25,051 arrived at their destina 
tion “on time”; 32,722, or 87 per cent., were either 
*‘on time ” or not more than 5 min. late. Of the 489,450 
local trains, 350,552 were “‘ on time,’’ and 93,112 not more 
than 5 min. late. 
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The Sonoscope. 





AN instrument known as a Sonoscope, and intended for 
ascertaining the exact positions of defects in internal- 
combustion engines and other machines, has recently 
been put upon the market by the Capac Company, Limited, 
of 2, Woodstock-street, Oxford-street, W.1. In its 
simplest form the instrument consists of a small circular 
case containing a diaphragm to which a metal test rod A 
is attached, as shown in the left-hand drawing in the 
accompanying engraving. The upper part of the case 
is fitted with flexible ear-pieces, so that by placing the 
test rod A on engine-cylinders, gear-boxes, &c., internal 
noises can be heard, and by shifting the test rod into dif- 
ferent positions, and noting the point at which the sound 
is most pronounced, the position of a fault, such as a 
slack bearing or a broken or worn part, can be determined. 
The nature of the scund and the operator's knowledge 
of the construction naturally give a clue to which part 
of the mechanism is at fault. The makers direct attention 
to fact that whereas under ordinary conditions 
external sounds make the detection of the exact cause 
of knocks, Xe., difficult, with the sonoscope only the 
sound of the particular part to which the‘instrument is 
applied is conveyed to the ear, and such defects as piston 
slap, loose bearmgs, incorrect valve tappet clearances, &c., 
can be detected with certainty. Tests on motor-car 
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THE SONOSCOPE 


engines, gear-boxes, &e., can be made whilst cars are run- 
ning on the road by attaching the instrument to the part 
under observation and by connecting it up vo ear-pieces. 

Another application of the system is in conneetion 
with the comparison of sounds. It involves the use of 
two sonoscopes, which may be arranged as shown 
on the right of the engraving, the testing rod of one 
sonoseope, as indicated at X, being placed upon the 
arrangement to be tested, and the other rod, indicated 
at 5, upon @ special device which produces a predeter- 
mined amount of sound. The standard sound-producing 
apparatus may be driven by clockwork, and in order to 
avoid confusion it is designed to give a different kind of 
sound to that of the mechanism under test. In each of 
the sonoscope pipes leading to the ear-pieces is a damping 
valve, and with each of the valves wide open the standard 
sound at S must exceed that at X. If the sound X 
exceed the sound S, then the part being tested is rejected, 
li, however, the valve 8 has to be partially closed, in order 
that the sound X may be heard, the noise made by the 
mechanism under test is obviously less than that of the 
standard mechanism. Conversely, if the valve X has to 
be damped in order to hear the sound at S, the sound X 
is greater than the standard. 

Another type of instrument is also made. In it the two 
sonoscopes are quite independent, and are connected to 
separate ear-pieces, but this instrument usually requires 
# certain amount of practice before the operator becomes 
proficient in its use, and the arrangement shown on the 
right of the illustration is, the makers explain, in many 


cases preferable. 








LAUNCHES AND TRIAL TRIPS. 


SLEIVENAMON, steel single-screw cargo steamer; built 


by 


John I. Thornycroft and Co., Limited; dimensions, length 
overall 162ft., between perpendiculars 155ft., breadth moulded 
26ft., depth moulded 12ft. 6in., draught loaded 12ft. 4}in.; to 


carry 600 tons deadweight. Engines, triple-expansion, 13}in., 
22in. and 35in. by 27in. stroke, giving 500 indicated horse-power 
and 94 knots at 120 revolutions per minute, pressure 180 Ib.; 
one return tube type boiler fitted with owden’s forced 
draught ; launch, February 24th. 


Prar Brancu ; built by Palmer’s Shipbuilding and Iron Com- 
pany, Limited, to the order of Nautilus Steam Shipping Com- 
pany, Limited ; dimensions, 398ft. 6in. by 53ft. 8in. by 28ft. 5in.; 
to carry 7000 tons on a load draught of . 3ft. Engines, double 
reduction geared turbines of Parsons impulse and reaction type ; 
pressure, 200 Ib. working under Howden’s forced draught ; con- 
structed by the builders ; launch, Tuesday, January 25th. 

Rio Azvt ; built by Blyth Shipbuilding and Dry Docks Com- 
pany, Limited; dimensions, 377ft. by 53ft. Engines, triple- 
expansion, 26in., 43in., and 73in. by 48in. stroke; constructed 
by North-Eastern Marine Engineering Company, Limited ; 
launch, Tuesday, January 25th. ; 

LESTHIS, screw steamer ; built by Swan, Hunter and Wigham 
tichardson, Limited, to the order of Cork Steamship Company, 
Limited ; dimensions, 290ft. by 42}ft.; to carry 3100 tons dead- 
weight. Engines, triple-expansion; constructed by the 
builders ; launch, Monday, February 7th. 

DaNDOLO, cargo ship; built by Swan, Hunter and Wigham 
tichardson, Limited, to the order of Societ& Veneziana di 
Navigazione & Vapore; dimensions, 400ft. by 53ft 3}in. by 
28ft. 9in.; to carry 8100 tons on draught of 25ft. 4in. Engines, 
triple-expansion ; constructed by the builders launch, 


Wednesday, February 9th. 


Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Engineering and Iron Production Costs. 


ENGINEERS in Birmingham and producers of iron 
and steel in the Black Country, faced with severe inter- 
national trade competition, are deeply concerned about 
the costs of production. Wages and output questions 
occupy much attention, and are the chief topics of con- 
versation. The inflation of wages brought about by the 
war is irreconcilable with present conditions, and economic 
facts have to be recognised and the true relationship as to 
wages and costs arrived at. Very little business is being 
done in any of the branches of the industry, for buyers 
are still under the impression that further reductions in 
price are to be expected, while manufacturers declare 
that they are already working at a loss. Wages, it is 
stated, represent something like 85 per cent. of the cost 
of production, and it is to the lowering of this tremendously 
high percentage that they are looking to enable them to 
carry on on a sound economic basis. In Midland circles 
it is held that greater output can be obtained. The desire 
is not to attain the reduction by a return to the pre-war 
standard of wages, but by mutual goodwill and under- 
standing between employer and employed, by which the 
latter will “deliver the goods.’ The impression pre- 
vails that international competition, keen as it is now, 
will increase as time passes. There will have to be a great 
improvement in the production per workman if iron- 
masters are to be placed in a position to sell as cheaply 
as their competitors when the markets right themselves. 
Raw material has been reduced, under the urgency of a 
falling demand and outside competition, very much faster 
than production costs could be reduced. Many manu- 
facturers are now operating their businesses at a loss in 
order to keep plant and personnel going, and to put up 
some sort of e fight against the foreign challenge. It 
apparent, however, that prices will have to subside further 
before the confidence of buyers can be restored. Con- 
siderable thought has been given to the system of pay- 
ment by results, and there is much to be said in its favour. 
A system of piecework, under which all employees benefit 
pro rata according to output, has been on trial locally, 
though only in a limited number of cases. The impression 
of those who have had practical experience of it appeais 
to be favourable. The foundries have furnished a good 
illustration of the extent to which output is stimulated 
by well-conceived systems of payment by results. From 
the time of the strike settlement early last year until 
they were overtaken by the effects of the slump the 
foundries were making such an output as they had never 
made before. Piecework is becoming much more 
common than it was, and the attitude of the moulders has 
undergone a significant change with regard to it. There 
is no longer any difficulty in inducing them to accept 
payment by results instead of time rates, experience 
having convinced them that the advantages are mutual. 
The Midland Wages Board held a meeting last week rela- 
tive to the question of adapting wages to present conditions, 
but no conelusion was arrived at, as the men considered it 
necessary to consult other organisations. The negotia- 
tions are to be continued, and there is a general belief 
that the men will recognise that the employers are making 
a good case. The steady increase of unemployment at the 
ironworks, no doubt, will help to impress upon the men 
the needs of the situation. With labour’s co-operation, 
the transition to a lower level of prices may be safely 
accomplished, and the way may be prepared for a pros 
perous future for the industry. 


is 


Keeping out Cleveland Pig Iron. 


The ironmasters’ meeting in Birmingham thi 
week gave no evidence of any change for the better in the 
general situation. They are resolved to keep the Midland 
and Staffordshire market to themselves, if it is at all 
possible. Cleveland iron, with its recent sensational cut 
of 45s., is becoming so threatening that the Midland and 
Staffordshire makers have made a further drop of £1 per 
ton, specially with the object of ostracising the northern 
iron. This cut in Derbyshire prices, making forge £8 10s 
and foundry £9, has brought some business, but it does not 
amount to much. South Staffordshire forge is now quoted 
£9 and foundry £9 10s. These prices are, however, not 
much more than a starting point for negotiations. Cleve- 
land No. 3 foundry iron has been offered in this district 
at £8 12s. 6d. per ton, but against this, small deals in 
Northamptonshire forge at as low as £7 15s. are reported. 
It is stated that for an order of any size, smelters will 
accept £7 10s., but their quotations are nearer £8 10s. 
Many of the prices quoted to-day have no real relation to 
current values. Concessions in individual cases are 
obtainable, and a few lots of Staffordshire iron have 
changed hands at £2 below the prices of three weeks ago. 
Smelters are still disappointed that they have not received 
a bigger concession on coke than 10s. a ton, and they are 
acting with great caution, considering the fuel situation 
most uncertain. They are being urged to announce a 
systematic reduction to rock-bottom prices. The experi- 
ence on the North-East Coast, however, does not encourage 
them, for the drastic reductions made there have pro- 
duced little or no improvement in sales. It is thought, on 
the other hand, that consumers are getting short of 
material, and even the slightest revival in trade is likely 
to bring them into the market with a keener desire than 
they at present display to purchase. The vigorous 
measures now being taken by British smelters for repelling 
the foreign invasion have thoroughly deserved success, 
and the disparity between continental and home prices 
having been appreciably diminished, there is no longer 
any very strong temptation to place orders abroad. 


Manufactured Iron. 


Current demand for finished ‘iron, though still 
quiet, is rather better, the recent reductions having 
brought out a few more orders. At many of the South 


however, still closed, whilst short time is general through 
out the district. Marked bar houses are still working o, 
old contracts. By three stages of £2 each, the price ha 
fallen to £27 10s., at which it now stands. The strike i, 
the Black Country is playing havoc with the nut and bo! 
industry, and sellers of bar iron are finding it useless t 
go into the district with a view to making sales, Th, 
price for the nut and bolt and fencing trades is £22, whil, 
for merchant bar iron £24 10s. is asked. Belgian con 
petition continues serious, bars, billets and nut and bo 
iron being quoted at prices £3 and even more below thos 
of makers in this district. Iron strip is down to £26, bu 
users contend that it is too high a figure with merchant 
bars at £24 10s., and that the price of both should be thy 
same. 


Steel Trade. 


Steel generally is neglected, but there is a litt! 
more hopeful tone in the heavy steel trade. Inquiries o 
behalf of contractors have been resumed, but no order 
of any magnitude are in view. A reduction in Northern 
steel prices is expected to follow the recent drops in pi 
iron. When the drop comes, it will affect all districts 
Quotations for joists, angles and plates are being mad 
by one or two firms at £3 below Association prices. Ther 
has been a further reduction of £1 in bedstead angles 
which now command £17. The prevailing price for smal 
bars of jin. and upwards is £16 10s. Billets are quoted 
at £14 10s., as against the Belgian price of £9. Sheet bar- 
are in the neighbourhood of £12 10s. Galvanised sheet- 
are as low as £24 10s., but mills are idle. Steel strip now 
stands at £20, showing a reduction of £3 per ton. Ther 
is also a good deal of cheap Belgian material available 


Wire and Wire Rods. 


There is a very small demand for wire rods at 
£16 15s., for continental supplies can be obtained on term 
which are still attractive to those who have orders t: 
place. In the finished wire branches a good deal of 
activity exists in the galvanised section. Bright wire in 
catchweight coils seems to be established on the basis of 
£1 7s. per ewt. 


Iron Prices in the ‘Seventies——Will they Return ? 


Mr. F. C. Ryland, President of the Birmingham 
Exchange, in addressing the annual meeting last week 
referred to last year’s industrial position, and said that 
the coal strike was, in his opinion, the final blow to trade 
Although the fall in prices must have come, the disaster 
would have been less severe if the colliers had shown more 
moderation. Industry had also been hampered by the 
excess profits duty and railway rates, the increase of 
which, if continued, must interfere seriously with our 
ability to compete in the markets of the world. Another 
adverse influence had been the rate of exchange. Referring 
to war effects, he said unheard-of reductions had taken 
place in the price of iron and steel, but there were no 
buyers. Those only who must have prompt delivery or 
were compelled to use British iron were buying, because 
without conditions of this kind, they could not use the 
iron in competition with Belgian material. During the 
Franco-Prussian war, marked iron advanced to £16, 
as against £33 10s. now, and pig iron £9 15s., as against 
£15 now. The decline in prices then was not so rapid as 
now, but it continued down to £7 for marked iron and 
£2 12s. 6d. for the pig iron referred to, and bar iron of 
good quality was sold at £4 7s. 6d. f.o.b. Owing to the 
Great War, a huge accumulation of wants had accrued the 
world over, but these wants could only be gratified at 
economic prices, and whilst it was unthinkable that the 
level of the 'seventies would be repeated, we should have 
to find means of reducing costs. 


Cannock Chase Coal Owners Give Notice. 


Much satisfaction felt in this district 
cerning the announcement that in official circles a more 
optimistic view is taken of the situation in the 
industry, and it is hoped that the anticipated finding of « 
basis for settlement of the wages question will become an 
actual fact. The Cannock Chase miners on Saturday last 
received notices to terminate present contracts at the end 
of this month. In an explanatory note, the owners said 
that following upon the withdrawal of all Government 
directions and orders as from March 31st, 1921, regarding 
the payment of the war and Sankey wages and the 20 per 
cent. advance of March, 1920, the owners were advised 
that it was necessary for them to give the notices. The 
owners hope, through negotiations with the workmen's 
representatives, that arrangernents will be made as to 
the wages which shall be payable on and after April Ist, 
so as to enable work to be continued without interruption 
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LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday 


Iron, Steel and Metals. 


THERE is as yet no indication of any improve- 
ment in the general condition of the markets, whether for 
iron and steel or for the non-ferrous metals, and the time 
which we have long anticipated, viz., the long period of re- 
adjustment, has now begun. How long it will last no one 
can say, for the whole of the industries of the world are in 
an unprecedented condition. The depression after the 
Franco-German war boom lasted five years, and one fears 
that the depression after the present war boom cannot well 
be dispelled in a lesser time ; but, of course, all this is guess- 
work, because some conditions are different now from what 
they were in 1870-1880. 


Metals. 


The extraordinary dulness of the metal market 
is the most conspicuous feature just now. People are 
beginning to get used to the comparatively low prices at 





Staffordshire works a large proportion of the mills are, 





which most of these metals now stand, and they are no 
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more disposed to buy copper at £65 or tin at £150 than 
they were when the prices were £130 and £420 per ton ; 
indeed, not so much, for then there was some life in trade 
and now there is none. It cannot, however, be expected 
that any of these prices will now fall very much more, and 
the disinclination to buy is no longer the result of a fear 
that too much may be paid. There has been a further 
reduction in the prices demanded for manufactured copper 
and brass, but the relationship between the raw metals and 
the manufactured products has not been seriously altered, 
and it is that relationship to which objection is taken by 
consumers, The American price for electrolytic copper is 
now barely more than £56 per ton, calculated on a normal 
exchange, and it cannot be a paying price for many 
American copper properties. In the market for tin thére 
has been some recovery from the lowest prices, but it does 
not seem to be brought about by any serious improvement 
in the consumptive demand, and that is just what is wanted 
to restore the public confidence. Some Straits tin has been 
sold at £161 per ton since the decision of the Federated 
Malay States Government to release the control, or at 
£45 per ton below the old fixed price; and it seems prob- 
able that the very extravagant premiums demanded for 
this class of tin will be reduced to vanishing point very 
soon. Lead keeps fairly steady at the recovery which 
followed upon the slump at the end of February. There 
seems to be plenty of metal in the market and a fair quan- 
tity still coming in, but the demand for manufactured 
lead does not seem to be very good. It may perhaps be 
noted that the export prices for lead sheets and pipes are 
given as £2 10s. per ton below those for the home market, 
viz., £29 10s. and £29, against £33 and £32 10s., and these 
apply to London. Provincial consumers of lead piping 
or sheeting have to pay £4 per ton more than the foreigner. 
One is inclined to ask why, if the foreign trade is not done 
at a loss, such a difference should be made, and how it is 
defended. The market for spelter has now been firm for 
some time, and the prices are inclined to advance slowly 
each week. This is, of course, a much better sign than the 
jumpy condition of the tin market or the deadly dulness 
of copper, and the chances seem to be that when spelter 
dropped in the slump in lead it touched bottom. It is 
difficult to be sure, but there is not too much spelter being 
offered, and with a further fall in steel sheets, which is 
bound to come soon, there should be a chance of revival 
in the demand for galvanised iron. That is all that is 
needed to support the spelter market at the present prices, 


Foundry Iron. 


The market here for foundry iron is still very quiet 
and the amount of business passing is small and mainly 
in quite insignificant lots. Consumers are evidently not 
yet satisfied about the prices and look for much lower rates 
later on in the year; but probably that is not the only 
reason why buying should be so much neglected. One 
fears that the foundrymen of the Lancashire district do not 
easily get orders for castings at remunerative prices based 
on the present cost of pig iron, and hence they keep out 
of the market. As there has now been no large buying of 
pig iron in Manchester for four months it seems fairly 
certain that the foundries cannot have any great stock 
of pig iron in their yards, but the theory is that the 
smaller the stock the better the chance of being able to 
take orders at competitive prices when the trade begins 
to revive. Buyers of every kind of material have had a 
very severe lesson during the past three months, and it 
will take some time to restore the confidence which has 
thus been shattered. There has been a great reduction in 
the national output of iron and steel, and the process is 
still going on ; but it seems to have, as yet, no effect on the 
imagination of the consumer ; although, of course, it must 
have an effect in the course of time. 


Scrap. 


The dulness in the market for scrap is very pro- 
nounced, but there is not much change yet in cast scrap 
prices. It is perhaps possible to buy foundry serap of 
good ordinary quality at £7 per ton, but as a rule dealers 
ask more than that, and up to £9 per ton for “ textile” 
scrap. The position in heavy wrought scrap is worse, and 
some of the Lancashire consumers will now pay only 
£4 10s. for it. Their theory used to be that heavy wrought 
serap should be one-third the price of new bar iron. If 
they would now carry out that theory in practice there 
might be a better bar iron business going on. The dealers’ 
theory is that serap should be one-half the price of bar 
iron. In steel scrap there is nothing being done, and no 
prices are quoted here. 


E.P.D. and its Date of Termination. 


1t would be, of course, quite impossible for any 
Chancellor of the Exchequer to arrange his taxation 
methods to suit all members of the trading community, 
hut there does seem to be some material ground for com- 
plaint on the part of a section of traders with regard to the 
termination of the periods for the payment of the excess 
profits duty. The board of directors of the Manchester 
Chamber of Commerce has had the matter under considera- 
tion. It is pointed out that the firms whose term for pay- 
ment of the duty ended the earliest were penalised more 
heavily than those whose term finished the latest, because 
they had not been able to write off from their stocks the 
heavy depreciation in values which has since taken place. 
The more fortunate businesses are those whose accounting 
period will finish latest, for they will be able to write off 
this depreciation to the fullest extent and will therefore 
have to pay less duty or be entitled to a rebate. In the 
opinion of the Manchester Chamber of Commerce it is 
desirable to devise some methods of placing all businesses 
iti @ position of equality in this respect. . 


Manchester Association of Engineers. 


Owing to unforeseen circumstances the annual 
meeting of the above Association, which was fixed to take 
place to-morrow—March 19th—has had to be postponed 
until Monday next at 7 p.m. In addition to the usual 
business a discussion on “ Liquid Pressure of Iron in 
Moulds " will be opened by Mr. A. H. er. 
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The Engineers’ Club. 


The annual general meeting of the members of 
the Manchester Engineers’ Club will be held on Tuesday, 
Mareh 22nd, at 2 p.m. The annual report, which is to be 
presented, shows that the institution is in a sound position. 
In spite of a further necessary increase in the subscription 
rates to cover the interest on the purchase price of the 
Club building and adjoining premises for future extensions 
the membership shows no sign of decreasing. The report 
states that the number of meals served to its 800 members 
last year amounted to 48,183, an increase of 7000.com 
pared with the previous year, and the receipts, apart from 
subscriptions, armounted to £15,516, an inerease of nearly 
£2500 over those of 1919. Some idea of the cost of running 
a club of this size can be gathered from the wages and 
salaries paid, which amounted last year to the sum of 
£3608. In addition to its social amenities, the Club con- 
tinues to provide comfortable accommodation for meetings 
of various societies, such as the Institutions of Mechanical 
and Electrical Engineers. As the rules of the Club do not 
permit of its presidents holding office for more than two 
successive years, Mr. Daniel Adamson, who has filled the 
post so efficiently, retires at the annual meeting. 


Barrow-tn-Furness, Thursday. 
Hematites. 


The chief feature in the position of the hematite 
pig iron trade of the past week has been the big cut that 
has taken effect in values. Ever since the beginning of the 
year buyers have been pressing for reduced prices, and rates 
have been brought down from time to time, and now there 
is a further cut of £2, bringing down mixed numbers of 
Bessemer iron to £9 per ton. This represents a fall on the 
year of £5 10s. per ton. There is not much business being 
done, however, as yet, and it remains to be seen whether 
the latest reduction will bring about a revival. Trade is 
being carried on from hand to mouth. In the meantime 
the activity at works is about the same. At Barrow there 
are four furnaces in operation, and at Millom two and 
Ulverston one. So far as Barrow is concerned, nearly the 
whole of the output is being used locally. 


Iron Ore. 
: The iron ore trade is fairly well employed. The 
Barrow Steel Company’s mines in North Lancashire 


remain busy, but other pits are working short time. The 
Hodbarrow mines continue at wérk, but for how long is 
not certain. The importations of Spanish ore are fairly 
large. 


Steel. 


There are no.new features to report this week in 
connection with the steel trade. At Barrow and Working- 
ton there is a fair amount of activity, but the plant is not 
fully employed and the outlook is uncertain. Shipments 
of rails from Barrow to Kingstown were made last week 
New business is slack all round. 


Shipbuilding and Engineering. 

These trades are quietly employed. On Friday last 
Vickers Limited launched from their shipyard at Barrow 
the Cunard steamer Antonia. She is the first of a series of 
six passenger liners which are baing built at various yards 
for this line. The Antonia has a displacement of 20,450 
tons. She is 538ft. long, with a beam of 65ft. and is 45ft. 
depth. Her engines will be of the double reduction geared 
turbine type, working twin screws, and she will be capable 
of a speed of 16 knots. She will carry about 1700 passen- 
gers as well as cargo. 


Fuel. 


There is a quiet demand for steam coal. House 
coal continues to be in smart demand. The call for coke 
is very easy on account of the large number of furnaces 
standing idle. 








SHEFFIELD. 
(From our own Correspondent.) 
An Inevitable Step. 


Wurst the Government is doing its best to 
solve the riddle of foreign exchange rates and endeavouring 
to facilitate the resumption of overseas trade by the aid 
of export credits, and whilst raw material prices—with 
the exception of those relating to coal—are crumbling, 
the question of the extent to which wages, or war bonuses, 
ean reasonably be reduced, is beginning to engage the 
very serious attention not only of employers but of the 
t.ade unions. We are, in fact, approaching the time now 
that everyone knew would have to come, but which all 
wished to postpone as long as possible. The prices of 
food and commodities certainly are falling, and could 
their reduction have made greater progress before a down- 
ward revision in wages was seriously talked of it would 
have made the general industrial position very much 
easier to deal with. As things are, however, it is a fact 
that in this part of the country, at all events, industry is 
coming to a standstill. Unfortunately, though the tide of 
unemployment is rising every day, the public seems in- 
capable of appreciating the seriousness of the situation ; 
consequently, any suggestion by the manufacturers of a 
wage “ cut "’ simply in order to secure sufficient orders to 
keep works running part time is being regarded with 
suspicion. Yet the truth is that employers have exhausted 
every other means of trying to combat foreign com- 
petition based on unequal exchange rates, and if the 
proposal of a reasonable reduction in the labour cost of 
production is resisted nothing but industrial and com- 
mercial ruin lies ahead of us. As I have indicated in 
revious letters, many of the trade union leaders have 
or some little time recognised the inevitability of the 
step employers are now proposing to take, and the question 
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largely depend on the influence for good which those 
leaders are able to exercise on the rank and file of their 
unions. One thing is very certain: We have reached an 
extremely critical period—a time when ill-considered 
advice on the part of trade union officials may create 
between employer and employed a gulf that may be very 
difficult to bridge. The manifestation of a spirit of sweet 
reasonableness is wanted to-day if ever it was. 


Production for Productive Purposes. 


In the heavy departments of the Sheffield stee 
industry a definite proposal is being framed under the 
terms of which men engaged in the rolling mills and 
forges would be asked to submit to a reduction in wages 
including war bonuses—of 17} per cent. That may seem 
rather drastic, but, of course, it would only be a portion 
of the reduction that ultimately will have to be made 
before the labour market returns to the normal state, 
though any further “ cuts’ would presumably be pre 
ceded by very appreciable falls in the prices of food and 
commodities, and would thus not bear so hardly on the 
worker, whose wages, to a great extent, were increased 
with the express purpose of meeting the higher cost of 
living. It is possible, of course, that the proposed 17$ per 
cent. reduction may be taken as a basis on which the two 
sides may discuss the whole situation, with a view to 
arriving at some satisfactory conclusion ; but if there are 
now between 20,000 and 25,000 persons unemployed in 
the Sheffield district alone and the proposal explained 
would lead directly to the re-employment of a considerable 
number of those people, it is to be hoped there will be 
no such thing contemplated as turning down the sugges- 
tion without very serious thought. There is more in it 
even than the immediate employment of men at present 
idle. It is one of the employers’ means of endeavouring 
to rehabilitate themselves in home and oversea markets. 
If they fail in their endeavour the failure will bring suffering 
on the men and their dependents as well as loss to our indus 
tries. It is unpatriotic and even brutal to stand back and 
say there will have to be a fight between capital and labour. 
The world has seen sufficient fighting to last for years 
What it wants is peace, and nothing will restore and pre. 
serve that state of things so effectively as a long period of 
good trade. It is known that plenty of trade is available 
as soon as the economic condition of Europe, particularly, 
allows of free commercial intercourse between the nations, 
and that condition can only be regained gradually by hard 
work and saving. Production for productive, instead 
of destructive, purposes will go far to readjust matters 
and to create real profits in place of artificial ones. The 
period of abnormally high wages experienced by the 
workers duri: g the war was a delusive one; it led only 
to economic disaster and to want. If anyone doubts the 
fact they need but to look at the streets of great industrial 
centres congested by crowds of unemployed. There is 
ample corroboration. Just in the same way capital has 
suffered and is still suffering. Where are the extraordinary 
profits the leading steel firms were supposed to have made 
during the war years ! They have vanished as completely 
as if they had never been. Production for destruction can 
never yield abiding profit. To-day industry and com 
merce, impoverished by the artificial prosperity of a long 
war period, are battling their way back to the paths of 
sound economy, the basis of which is production for pro 
ductive purposes, and it is from that point of view workers 
will have to consider the means being taken to regain those 
paths, even if there is involved the question of a 17} per 
cent. reduction in war bonuses. Labour knew those 
bonuses were temporary. 


The Trade Situation. 


Every week now reports are coming to hand of 
further works or departments having to be closed down, 
though I must say the air is still thick with 
rumours which have no foundation whatever — or, 
at least, the very flimsiest. The other day I was told 
most emphatically that a certain well-known works here 
had had to cease operations entirely. Picking up the 
telephone I asked the company concerned if the report 
were true. The answer came: “ Listen!” I did so, and 
through the telephone came the sound of steam hammers 
and the other thousand noises, all mingled in one whirr, 
inseparably associated with a steel works in operation, 
Nevertheless, many of the 1:eports are only too well 
founded, and that is just the trouble. Amid the gloom 
however, I have been pleased to learn that at least one 
Sheffield firm—there may be others, of has 
managed to keep its foot firmly down in the South African 
market for mining machinery and implements, though 
some others I hear of, that formerly did a large business 
in that quarter of the globe, are much in need of new over- 
sea orders. The number of firms here making nuts and 
bolts is very limited, but I hear they are doing remarkably 
well, and so are most of the makers of saws, hammers, 
small engineers’ tools and edge tools. There still a 
certain quantity of special steels and steel goods being 
exported, but individual shipments appear to be rela 
tively small. A business friend, whilst chatting a day or 
so ago with a manufacturer of high-speed steel, observed 

‘*[I should imagine your section of the steel trade is 
approaching a state of ruin.” ‘* Approaching!" was the 
retort. “My dear sir, we have reached that stage.” 
Three or four days a week suffice for all the work required 
at the busiest of the rolling mills, whilst the forges are in 
an even worse case. There are a few exceptions to the 
general trend, but they are lamentably far between. Mr. 
A. J. Hobson, a director of Jessops, of Sheffield, and of the 
Birmingham Small Arms, as well as being interested in 
many other directions in the steel trade, particularly on 
the cutlery and tool side, has recently painted a very dark 
picture of the outlook. His words have drawn a con- 
siderable amount of criticism, but few men know the steel 
trade from within as well as Mr. Hobson knows it ; more- 
over, he has a wonderful grasp of the financial and economic 
situation, as his speeches as president of the Association 
of Chambers of Commerce show. Beside, he has no object 
in crying stinking fish unless the fish is really bad. Trade 
is bad here. It is becoming worse. And for that reason it 
behoves Labour to take earnest council with Capital to 


course 


is 





of whether or not labour trouble is going to ensue must 


see how the situation may be saved. 
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Miners and Decontrol. 


That reminds me of the struggle now proceeding 
in the colliery world, and also of the fact that so far there 
seems no prospect of the early fulfilment of manufacturers’ 
hopes of a fall in the price of large fuels. A meeting of the 
Council of the Yorkshire Miners’ Association was held at 
Barnsley on Monday, and at the conclusion Mr. Herbert 
Smith, the president of the Association, said, referring 
to the negotiations between the coalowners and the 
miners on the wages question, “ At present we are no 
nearer any settlement, but there is still hope of an amicable 
as we are continuing to meet with the object 
of arriving at a settlement.”” At the Council meeting the 
following resolution was passed: “That this Council 
meeting strongly protests against the action of the Govern- 
ment in pressing de-control at the present moment, when 
the coal industry can be of no further benefit to them 
financially and before the coal industry has had time to set 
up machinery in substitution of Government control ; 
and further enters its protest against the action of the 
coalowners giving our people notices to terminate contracts 
of service on March 31st ; and, further, that our members 
must on no account accept a pit-head notice, but insist on 
an individual notice being tendered each man and boy 
n and about the mines.” - 


agreement 


Gas Works Developments. 


At a meeting of the Sheffield Gas Company, 
Limited, here on Monday, several matters of particular 
interest were mentioned. One was that the directors have 
placed with the Woodall-Duckham Company, Limited, 
an order for an installation of vertical retorts at the 
Neepsend works, equal to carbonising 386 tons of coal per 
day, or a make of 4,000,000 cubic feet of gas. If that 
installation is successful it will probably form the first 
portion of a much larger plant. It was not possible to 
undertake the whole of the work at once, as only a portion 
of the existing plant could be stopped at a time to allow 
of the erection of the new plant. Then, in order to assist 
the pressure of gas in the district, several miles of high- 
pressure main will be laid at an early date. The order for the 
necessary boosting plant has been placed. Regarding the 
taking of coke-oven gas from the Tinsley Park Colliery 
Company—to which I have referred in my letters from 
time to time—the supply of this gas during the last year, 
the chairman said, had been fairly constant, though up to 
the present the quality had not been sufficiently uniform, 
but it was hoped the difficulty would be overcome. 
Arrangements have now been completed for the company 
to take a supply of coke-oven gas from the Orgreave 
Colliery, and the plant will be in operation, it is hoped, 
by May. A new chemical plant is expected to be com- 
pleted at Grimesthorpe by the end of the summer, and 
during the year the company has erected a Tully plant 
for the complete gasification of coal, the capacity being 
approximately 1,000,000 cubie feet per day. There had 
also been completed, said the chairman, a carburetted 
water gas plant, and a working test is now in operation. 
The plant was capable of making 14 million cubic feet of 
gas per day. 


Iron, Steel and Coal. 


There are no further reductions in fuel prices to 
record, but colliery sidings are said to be still congested 
by large quantities of slacks in wagons, the market for the 
latter being entirely without demand. Makers of pig iron 
are now feeling very severely the inroads of foreign com- 
petition. Basic, foundry and forge material is arriving 
in the country from the Continent in large quantities at 
fully £2 below our quotations, the difference being some- 
times even more than that. Cheap lots of home-produce 
are offered here and there, but generally by holders 
who feel the need of realising in order to secure funds. 
In some cases the home article only can be used, but 
generally the foreign material is readily taken. In the 
circumstances it is no wonder so many blast-furnaces 
continue out of commission—in fact, it is said that still 
more furnaces will become idle in the near future unless 
a radical change in the position can be brought about. 
Steel billets are coming in from abroad very freely, and 
at quotations several pounds below ours, as are also 
joists, angles, &c. Producers of steel manufactures say 
they are compelled, for competitive reasons, to use the 
continental billets. In the meantime, however, home 
makers of iron and steel are suffering from severe de- 
pression 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Trade Position. 


THE general trade position now appears to have 
reached the lowest ebb which has been experienced for 
many years past. The uncertainty of the whole trade 
position has compelled buyers in every section to follow a 
policy of extreme caution, and as their purchases are 
restricted to the barest minimum the utmost difficulty 
is being experienced by manufacturers in keeping even a 
small proportion of their plants in operation. While it 
ean hardly be said that the course of events during the 
past week has tended to improve the present trade depres- 
sion, there is, nevertheless, justification for taking a better 
view of the outlook. The efforts now being made to 
reduce the excessively high costs of production—the root 
cause of the trade depression—are a condition precedent 
to trade recovery, and it is gratifying to learn that some 
progress is being made in this direction. The latest move 
in the shipbuilding industry in the direction of a reduction 
in wages will considerably affect the North-East area. 
Upon the goodwill of the industry depends the prosperity 
of numerous subsidiary trades. At the present moment 
there is a slump in shipbuilding, and the workers are faced 
with unemployment, which is rapidly inereasing. The 
builders believe that new orders can be obtairfed and trade 
revived if a substantial cut can be effected in the cost of 
production, and the only;means of doing this is’to reduce 
the cost of labour It is pointed out, however, that even 








with the reductions suggested in operation the cost of pro- 
duction might not bring the industry into the market, but 
it would ease the situation with regard to contracts in 
hand, and would probably obviate the cancellations of 
orders which have been taking place lately. The outcome 
of the conferences between the coalowners and the miners’ 
representatives is eagerly awaited. The price of fuel is of 
prime importance to every industry, and it is hoped that 
as the result of the conferences it will be possible to effect 
a substantial reduction. 


Cleveland Iron Trade. 


An uneventful week and business on a very 
restricted scale—such is the record of the Cleveland iron 
trade. Even the very drastic reduction in prices made last 
week does not seem to have been sufficient to re-awaken 
interest. On the contrary, consumers continue to hold out 
for even further concessions, which, it is confidently held, 
must be made. The makers, however, are in a very diffi- 
cult position. At present prices the manufacture of pig 
iron, they state, represents an actual loss, and they are 
not in a position to make further reductions unless there 
is a substantial fall in costs. So far, costs have not been 
reduced in any degree corresponding with the reduction 
in the price of pig iron already effected. A drop in coke 
prices would bring an appreciable relief to the ironmasters. 
As Durham, blast-furnace coke is at present 54s. 6d. per ton 
at the ovens. compared with a corresponding quotation of 
45s. per ton in the Midlands, there seems some ground for 
hope of a relief to the local producers of pig iron. It is 
reported that a few small foreign orders have been booked, 
but for the most part consumers are still adopting a cautious 
policy and only covering their bare minimum needs. 
Makers are experiencing the greatest difficulty in keeping 
their works going. and three more furnaces have been put 
out of operation this week. 


Hematite Pig Iron. 


Business in the East Coast hematite pig iron trade 
is also very quiet. With the steel trade in so parlous a 
state there is no inducement at present to buy, and con- 
sumers accordingly are restricting their purchases to abso- 
lute needs. The export trade is lifeless. The present 
output is considerably in excess of the demand, and it is 
feared that more furnaces will have to be put out of blast. 
Mixed numbers both for home use and export are quoted 
at 180s., and 182s. 6d. for No. 1. 


Iron-making Materials. 


In the foreign ore trade there is a state of complete 
stagnation. Nobody thinks of buying ore; all are over- 
stocked, and the dwindling imports are an indication of 
the state of trade. Nominally 37s. 6d. per ton c.i.f. is the 
figure for best Rubio ore, but there has been no business, 
and the quotation is little guide to the real state of the 
market. Coke still remains at what is regarded as a pro- 
hibitive figure, but a reduction is expected almost daily. 


Manufactured Iron and Steel. 


Although there is rather a better feeling in the 
finished iron and steel trade, it cannot be said that there is 
any real improvement in the trade situation. A number of 
mills are still idle, and short time is being extensively 
worked. Small orders are coming forward, but there are 
no substantial bookings. In a further effort to stimulate 
trade steel billets have been substantial!y reduced in price, 
hard billets falling from £18 to £15, and medium from £17 
to £14 10s. All other quotations, however, are unchanged. 


The Coal Trade. 


The Northern coal market pursues a difficult but 
humdrum course, with very little or no hope of an early 
improvement. The continued and persistent decline in 
the volume of business is having its inevitable effect on 
prices. The collieries have made the most strenuous efforts 
to mantain the position at their recent quotations, but are 
experiencing the greatest difficulties in their attempt. 
The fact is that there is not nearly sufficient trade to ensure 
even a moderate proportion all round, so that in order to 
keep going at all competition becomes keener, and a further 
cut is beginning to be operative. Most of the pits are 
exceedingly awkwardly situated in both countries, but the 
condition of things in Northumberland is particularly 
embarrassing. Much time is spent in discussing general 
topics, chief among which is the probable results of the 
protracted conferences between the miners’ representatives 
and the coalowners. The general opinion seems to be that 
in some way an agreement of some kind will be reached to 
lessen the cost of production by reducing labour charges, 
and in other ways to effect some economies. Only by 
being able to put coals on the market at much lower figures 
is there any hope of recovering the export trade, upon 
which the North-East coal trade relied. Otherwise there 
must be a wholesale closing down of pits more or less pet- 
manently. Meanwhile stocks are very heavy, and so far 
as overseas trade is concerned next to nothing is being 
transacted, notwithstanding frequent inquiries which seem 
invariably to end in inquiry or merely result in an intima- 
tion that prices are as yet still too high. The trade inland 
is, unfortunately, equally lifeless and devoid of interest. 
Whereas the fixing of contracts should be heavy just now, 
the trade that is passing is only sufficient to meet the 
current requirements from week to week. The coke market 
is slow for all classes of foundries, but for gas coke there has 
been a slightly better sale and stocks have been somewhat 
reduced. 





SCOTLAND. 
(From our own Currespondent.) 


Glasgow University—-New Chairs. 


AT a special meeting of the Glasgow University 
Court at which the Lord Rector—Mr. Bonar Law—pre- 
sided, intimation of various gifts was given. Lord Weir 
intimated a gift of £30,000 from the Institution of Engi- 
neers and Shipbuilders in Scotland, from the memorial 








fund subscribed in commemoration of the centenary of 
the death of James Watt, for establishing in the University 
Department of Engineering two James Watt Chairs in 
the subjects of heat engines and electrical engineering. 
It was also intimated that the late Mr. Robert Wylie, a 
well-known Glasgow business man and noted Clyde 
yachtsman, had left the residue of his estate for the further 
endowment and equipment of the Regius Chair of Engi 
neering and of engineering teaching in the University and of 
the James Watt Laboratories. The chairman was asked 
to accept delivery of a certificate invested in war stock 
to the amount of £21,050, which had been conveyed to 
them by Sir Daniel Stevenson for the establishment in 
the University of Glasgow of a Citizenship Fund Trust. 


Labour Troubles and Unemployment. 


Not only is un>mployment being caused throuzh 
lack of work, but the situation is being aggravated by 
wages disputes and other causes. A large “ pay off,” 
affecting some 1500 men, is announced by one large 
Glasgow concern. The strike of shipyard joiners has 
already resulted in the loss of a considerable amount 
of work in the Clyde area. For instance, the new Anchor 
liner Cameronia, which wa3 launched in December, 1919, 
has left the Clyde for Cherbourg, where the vessel will 
be completed. This vessel ha; been held up by various 
labour troubles, and later the strike of joiners prohibited 
the completion of the passeng2r accommodation. Several 
other vessels have left the Clyde in an unfinished state 
for foreign ports, where no difficulty has been experienced 
in obtaining all the labour required. Some passenger 
steamers are said to have gons to the United States with 
cargo only, having their passenger accommodation com 
pleted at New York, while others have gone to the Con 
tinent. The men employed at the Tarbrax Oil Works 
took two idle days last week, and finally decided on 
Sunday last to come out on strike in support of their claim 
that ono of the men should join the union. The manage 
ment held that the workman wa; an official, and con 
sequently not obliged to join the union. In reply to the 
men’s decision, the owners—Scottish Oils, Limited—have 
intimated that the works and mines would be closed down 
This village and district is entirely dependent on the oil 
trade. 


Pig Iron. 

There has been no change in the Scotch pig iron 
trade, and the production is slowly but surely coming to 
a standstill. The market is a meagre one, the demand 
having fallen very flat and continental material being 
first favourite for any orders passing, in view of the con- 
siderably higher cost of the home product. Local pro- 
ducers cannot carry on much longer. Every ton is being 
produced at a loss, and makers cannot afford to go on 
making additions to stock at that rate. Local quotations 
are again easier, hematite being quoted £9 10s.; foundry 
No. 1, £9 15s.; and foundry No. 3, £9 103.—all per ton 
delivered Glasgow area. 


Finished Iron and Steel. 


All branches of the Scotch steel and iron trades 
continue in a dull and depressed state. The recent reduc- 
tions have had no effect whatever, and works generally 
are as badly off as they can be for new orders. Costs of 
production are all against home manufacturers, and a 
revival in trade will be retarded so long as no definite 
step is taken to bring these costs into line. Foreign 
material continues to come in at prices which practically 
exclude home products. Steel works are acting very 
cautiously, and some are out of the market altogether 
at present. A considerable amount of cutting, in order 
to secure export orders, is reported ; but even allowing for 
this demand, business is of a meagre description. Steel 
sheets are weak, and practically nothing is being done in 
galvanised material. The former is meeting with more 
inquiries from China and Japan, but very little business 
has resulted so far. Bar iron works are very quiet, prices 
being still a long way too high to tempt buyers. Tube 
makers are comparatively busy, and steel strips are rather 
more in demand. Exports generally are practic lly dead 


Coal. 


The demand for Scotch coal showed no improve- 
ment during the past week, and all departments of the 
trade continued in a very dull condition. Industrial 
requirements are decreasing as time goes on, and no other 
outlet is arising to make good this loss. Irish business 
also is “ off” at present. There has been a little mor« 
inquiry from the East, but business has not expanded 
much so far. Practically all descriptions of coal are 
weaker, and for any business passing prices are being 
severely cut, competition being very keen. In the West 
of Scotland best splints are firmly held, and navigations 
show comparative strength. Other descriptions, however, 
can be secured below stated quotations for prompt 
business. Trade in the Lothians is very dull, and the 
situation in Fifeshire is no better. Forward business 
receives very little attention, though some collieries seem 
inclined to quote over two or three months and shade 
prices a little at the same time. Drosses and unscreened 
varieties are still almost unsaleable. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Coal Situation. 


From the national point of view the coal position 
has not materially altered. The gap between the two 
parties on the negotiating Committee has not been appre- 
ciably narrowed, let alone bridged, the differences being 
too vital, while time is passing quickly and diminishing 
the prospects of a settlement of the wages question by the 
31st inst., when de-control terminates. At the same time. 
while there is nothing new in the national sense, there have 
been developments so far as the South Wales district is 
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concerned. The South}Wales coalowners have taken the 
first step towards coming into their own and to meet the 
conditions rendered necessary by Government de-corttrol. 
They have issued notices to all the colliery companies for 
distribution to the 270,000 odd workmen in the industry 
terminating their contracts on the 3lst inst. A note 
appears on the notice posted at the pit-head of all the 
collieries stating that upon the withdrawal of all Govern- 
ment directions and orders as from the 31st inst., regarding 
the payment of war wage, Sankey wage, and the 20 per 
cent. advance of March, 1920, the owners are advised that 
it is necessary for them to give the notice. The owners 
express the hope that through negotiation with the work- 
men’s representatives, arrangemnents will be made as to 
the wages which shall be payable on and after April Ist, 
so as to enable work to be continued without interruption. 
The secretary of the South Wales Coalowners’ Association 
also sent out a circular explaining that unless individual 
notices were given to all the workmen, the wages which are 
at present being paid would have to remain in operation, 
whereas it is well known that the industry cannot continue 
to pay the existing wages. The giving of notices will in no 
way constitute a “lock-out,” and is purely a protective 
measure. This was emphasised by Mr. Evan Williams, 
speaking on behalf of the coalowners at a meeting of the 
Coneiliation Board on Monday, when he said that the 
owners hoped that as a result of the negotiations now pro 
ceeding in London a basis would be arranged which would 
enable the owners and men in South Wales to arrive at an 
agreement as to the wages to be paid from April Ist ; 
but he also pointed out that wages must be settled in each 
district and not nationally. The owners, he continued, had 
no wish or desire to reduce wages to a lower point than 
what was absolutely necessary to enable the collieries 
to work, but it was clear that until the cost of South Wales 
coal was brought down to such a point that it could com- 
pete with other coals produced both in the United Kingdom 
and America, there was no chance of a resumption of work 
at collieries which were at present idle, or of a continuity 
of operations at collieries which were now working, The 
representatives of the miners expressed their regret that 
the owners had found it necessary to issue the notices, and 
entered an emphatic protest against the action in view of 
the negotiations being still in progress in London. 


Costs in South Wales. 


Few are optimistic enough to think that any 
definite agreement between the two sides will be reached 
by the end of this month. At the best it is regarded as 
probable that something of a patched-up character will 
be arranged for temporary working, but even should the 
war wage, the Sankey wage, and the 20 per cent. advance 
of March, 1920, be knocked off, amounting in all to about 
8s. a day, the wages of the miners will be at such a level 
that the costs of production in this district will form a 
real handicap to coalowners in competing for business. The 
returns for last December quarter showed that the net 
cost per ton in South: Wales was 51s. 10d., while for other 
distnets the figures were :—-Northumberland, 41s. 7d. ; 
Durham, 38s. 7d.; Yorkshire, 32s. 8d.; Laneashire, 
4ls. 10d.; and Derby and Notts, 39s. 9d.; while for the 
United Kingdom it was 39s. 9d., the last figure being 
12s. ld. below South Wales. The figures for January were 
even more unfavourable, the net cost per ton for South 
Wales being 54s. 8d., or about seven times what it was 
in 1913. The figures for other districts for January were : 
Northumberland, 43s. 3d.; Durham, 39s. lld.; York 
shire, 32s. 5d.; Lancashire, 43s. ld.; and Derby and 
Notts, 30s. 2d.; while for the United Kingdom it was 
40s. 3d., or 14s. 5d. below South Wales. As regards com- 
petition with American coals, statistics show that with- 
out making any allowanee for the difference in the 
weights of the American and British tons, the c.i-f. cost 
on the basis of the January figures of coals exported to 
France were 43s. for Pocahontas coal shipped from Norfolk 
and Lambert's Point to Rouen as compared with 68s. 2d. 
for South Wales coals; to West Italy for Welsh coals 
76s. 2d., compared with 51s. 3d. for American coals; and 
to the Plate 80s. 2d., compared with 52s. 6d. In these 
calculations values are measured at the current rates of 
exchange of sterling in the terms of American dollars and 
not at par. 


A New Spirit. 


Work in the coalfield is irregular, and in the 
Rhondda district alone it is computed that upwards of 
30,000 men are working less than half time. There is 
evidence that the bad time now being experienced in trade 
is producing a more reasonable spirit on the part of the 
workmen. Recently, Mr. John Kane, the general manager 
of the United National Collieries, told the workmen at 
Treorchy that increased output was essential, and he 
declared that if they would maintain a reasonable pro- 
duction he was confident he would be able to keep the 
colliery working five or six days a week. On the other 
hand, if an increased output was not forthcoming, the 
company would have no alternative but to close the 
collieries. Subsequently, a special meeting of 2500 men 
employed at Abergorky, Treorchy, passed a resolution 
that the workmen should do all in their power to co-operate 
with the company for an increased output, providing that 
the company afforded adequate facilities to the men for 
carrying on such work. As a matter of fact, there was 
full work at this pit last week, and pre-war output figures 
were reached on one day. This, however, was distinctly 
the exception to the rule in the coalfield. ' 


Steelworkers’ Wages. 


_ Members of the South Wales Siemens Stee} 
Association recently applied to the men employed in allied 
trades connected with the industry for a 50 per cent. 
reduction of wages. This 50 per cent. was conceded to the 
men about twelve months ago, when flourishing conditions 
prevailed, but now that the conditions have so altered, 
the claim is made for a return to the original schedule. 
The men in question come under the operation of the 
sliding scale. A mass meeting of Port Talbot steelworkers 
has decided to accept the sliding scale provided lower paid 
men are considered. About 700jworkers are unemployed. 
Operations at the LJanelly steel works have been suspended 





for a fortnight, although one of the mills was expected to 
be re-started this week 


Swansea's Prospects. 


At the annual meeting of the Swansea Harbour 
Trust, on Monday last, Mr. Roger Beck, who was re-elected 
chairman, gave an interesting account of the Trust's 
position and prospects. He said there would commence 
in the next few days the import and export of oil at the 
instanee of the Anglo-Persian Oil Company, Limited, 
which has strongly established itself at the port. Swansea 
in future would form its principal depét for the conduct of 
its great industry. lt was to be hoped, too, that with the 
passing of the depression in the coal trade the large new 
fuel works erected at the King’s Dock, which had just 
reached the producing stage, would assist in the process 
of recovery by contributing their quota to the revenues 
upon which the Trustees had relied in the past. He added 
that there were possibilities of dealing with seven million 
tons of trade per annum, whereas they were actually only 
dealing with four million tons. 


Current Business. 


Operations on the coal market are extremely 
limited. There is little or no evidence of reviving trade. 
For one thing, the adverse exchange rates are forming a 
severe handicap to business. One favourable fact, how 
ever, exists, and that is that American stocks are being 
slowly but surely reduced. At the same time, the cloud 
overhanging the industry in this country is not conducive 
to inquiries coming along, and is calculated to drive what 
few orders are probable in other directions, notably 
America. Collieries continue to work so irregularly that 
superior qualities of coals are very scarce. Large qualities 
are for the most part on the basis of the minimum schedule, 
but superior smalls range up to 27s. 6d. The demand for 
patent fuel is quiet. Anthracite coals are easier, and the 
inquiry has fallen off substantially. 








Latest News from the Provinces, 


THE MIDLANDS AND STAFFORDSHIRE. 
Young Engineers’ Wages. 


Tue Birmingham branch of the Employers’ 
Association in the engineering trades, which includes also 
the Birmingham ironfoundry industry, has now accepted 
the new scale which was put forward by the National 
Union early in the year for a revised rate of pay for boys 
and youths under twenty-one. The new rates for youths 
of seventeen years of age are 25s., against 26s. 3d. pre- 
viously ; youths of eighteen years, 3ls. per week, against 
45s. 6d. formerly ; youths of nineteen years, 36s., against 
48s. previously ; and youths of twenty years, 42s. against 
50s. weekly before. Piecework prices prices will, it is 
announced, be based on the basic rates and not on the 
bonus. 


SHEFFIELD. 
Basic Billets Lower. 


I learn of no further changes locally in the 
prices of iron and steel, with the exception of soft basic 
billets, which are now quoted about 50s. lower, viz., from 
£14 10s. to £15 10s., and bright drawn steel bars, for which 
£25 is being asked, or £20 lower than the basis prices ruling 
a very few months ago. The 40s. “ cut”’ this week in 
West Coast hematite pig iron brings the price delivered in 
Sheffield to £10-—£9 at furnaces—and there is a feeling 
that it may be lower yet. 


WALES AND ADJOINING COUNTIES. 
Lost Markets. 


The Commercial Committee of the South Wales 
coalowners recently received a deputation from the South 
Wales Coal Exporters’ Association, when the latter 
pointed out the serious effect upon the coal trade of 
American competition, and stated that American coal- 
owners were offering Italian and French buyers terms 
which enabled the latter to purchase American coal at less 
than half the present price of Welsh coal. As a result, 
the Italian market was now lost to South Wales for some 
considerable time, and unless steps could be taken to deal 
with the matter, so far as France was concerned, that 
market would also be lost. The exporters were informed 
that the colliery owners recognised the gravity of the 
position. Statistics show that America sent 47,322 tons 
to France in, 1914 and 3,646,349 tons in 1920, while 
776,422 tons went to Italy in 1914, and 2,387,734 tons in 
1920. 


Steelworkers’ Bonus. 


The demand of the members of the South Wales 
Siemens Steel Association that the 50 per cent. bonus on 
wages should be withdrawn has been considered in con- 
ference with representatives of the allied trades. Appeals 
were made to the employers not to be too arbitrary, and 
the latter agreed to give the men until the 27th inst. in 
which to give a definite decision, thus enabling the dele- 
gates to discuss the matter with the rank and file. 


Swansea Metal Market. 


The majority of the steel and tin-plate works 
continue idle. It is reported that inquiries are coming 
along a little more freely, but actual business resulting is 
practically nil. Siemens steel bars are still £14 10s. per 
ton, though sales have been effected below this figure. 
Galvanised sheets are easier at £24 for 24 gauge corrugated 
sheets in bundles. At the Pontardawe steel works more 
mills have re-started, but this is purely temporary. Belgian 
bars are offered at £9 10s. delivered, 








CATALOGUES. 


Vacurm, Om Company, Limited, Caxton House, 8.W. 1.—- 
Illustrated brochure entitled ‘‘ Correct Lubrication.’’ 

N. TayLor anv Sow, 17, Goree-Piazzas, Liverpool.—Pamphlet 
on “‘ Case Hardening : What to Use and How to Do It.”’ 

Joun Davis anp Sow (Dexrsy), Limited, All Saints’ Works, 
Derby.—Illustrated, pamphlet dealing with the “‘ Davis-Pletts 
slide rule. 

Metprums, Limited, Timperley, Manchester.—A copy of 
Meldrum’s Magazine, which illustrates and deseribes the firm’s 
manufactures. 

Tue Lancasutre Unirep Tramways, Limited, Atherton 
Illustrated pamphlet entitled *‘ Touring by Motor Coach,” 
the season 1921. 


for 


Ozonatr, Limited, 96, Victoria-street, 5.W. 1.—TI!lustrated 
pamphlet dealing with the application of the Ozonair system for 
producing pure air ventilation. 

Tue VaueHan Crane Company, Limited Openshaw, Man- 
chester.—Apn illustrated booklet dealing with the many types of 
cranes manufactured by the company. 

LANSTON Monotype Corporation, Limited, 43, Fetter-lane, 
E.C. 4.—Illustrated catalogue describing the Radbore head, 
which is a square hole drilling attachment. 

Merropourran-Vickers Eecrricar Company, Limited, 
Trafford Park, Manchester.—lIllustrated brochure No. 7855/13, 
dealing with buffing motors for hard work. 

TopMan, Ryati anp Co., Limited, 38, Grosvenor-gardens, 
S.W. 1.—Illustrated catalogue descriptive of the general con 
struction of the ** L.W.”’ dynamos and motors. 

R. A. SKELTON AND Co., Moorgate Station Chambers, Moor- 
fields, London, E.C. 2.—Handbook No. 17, illustrated brochure 
dealing with broad flange beams, Grey process. 

C. C. WAKEFIELD anv Co., Limited, Wakefield House, Cheap- 
side, E.C. 2.—Pamphlet dealing with ** Steam Turbines and their 
Management,” published by the firm for engineers. 

Sremens BrorTuers And Co., Limited, Caxton House, 8.W. 1, 

Supplement No. 3 to Catalogue No 2, on wires and cables, 
specially dealing with cab tire sheathed cables and flexibles 

H. W. Surry anv Co. (1920), Limited, Central House, Kings 
way, W.C. 2.—Four-page price list, giving particulars and prices 
of the different electric wires and cables manufactured by th« 






company. 

MarRsHALL, Soxs anv Co., Limited, Britannia Tronworks, 
Gainsborough.—Publication No. 1186, illustrating and describ 
ing the firm’s vertical type, cross tube, and ** Hopwood 
tube boilers. 

THe WaLKEeR-Weston Company, Limited, Empire House, 7 
Wormwood-street, E.C. 2.—Illustrated catalogue dealing with 
reinforced concrete roads and foundations constructed under the 
W.W. system, patent No. 8212/17 

‘James Witey anv Sons, Limited, Darlaston, Stafis.—Illus 
trated list of bolts and nuts with a copy of the weights list giving 
weights and sizes of bolts per gross and the number contained 
in each hundredweight. 

WELLMAN Suite Owen ENGrveertne Corporation, Limited, 
King’s House, Kingsway, W.C. 2.—Section V., Part V1., illus- 
trating and describing the Wellman mechanical gas producer. 
Section VII., Part I1., illustrating electric wharf and dockside 
cranes as supplied by the Wellman Corporation. 

Tue Bririse Steet Pirise Company, Dock House, Billiter 
street, E.( The B.S.P. pocket-book, consisting of 
calculations, and technical information for the use of engineers 
dealing with pile-driving operations. Many notes are included 
relating to steel sheet piling, pile-driving equipment, and con- 
tractors’ plant. 

Haywarp-Tyter anp Co., Limited, 99, Queen Victoria- 
street, E.C. 1.—A new book entitled “‘A Practical Guide for 
Water Supply ” has just been issued by the above-named firm. 
It deals with the supply of towns, estates, villages, and houses, 
and is specially intended for architects, estate agents, district 
surveyors, and property owners. Many very useful pictures and 
drawings are included, 


water 


tables, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 

Tae Hamworthy Engineering Company, Limited, of Poole, 
Dorset, and 76, Victoria-street, Westminster, London, 8.W. 1. 
informs us that it has opened a branch office at 22, Dean-street, 
Newcastle, and has appointed Mr. Philip E. Brittain 
northern sales manager. 


as its 


Tue Peckham Truck and Engineering Company, Limited, 
informs us that it has taken new offices at 26-29, Audrey House, 
Ely-place, Holborn, London, E.C. 1, and that Brecknell, 
Munro and Rogers, Limited, of Bristol, have appointed it their 
sole selling agent for their traction and electrical departments. 

We are asked to state that the C. Lorenz Aktiengesellschaft, 
of Berlin, has purchased the Wild-Barfield patent rights for 
Germany; Poland and the former Austria-Hungary. 

281 
that 


AUTOMATIC AND Exvectric Furnaces, Limited, of 
Gray’s Inn-road, London, W.C.1, asks us to state 
telephone number is now Museum 4187. 


283, 
its 


WE are asked to state that Mr. Walter Rutherford has resigned 
from the board and management of the English Electric Com 
pany, Limited, and that Mr. P. J. Pybus, joint 
director, has been appointed managing director. 

THe Guaranty Trust Company of New York asks to 
announce that it has opened an office at 29, Kingsway, W.C. 2 


nanaging 


us 








Starr Dinner at Betrast.—Musgrave and Co., Limited, the 
well-known Belfast engineering firm, held its annual works staf! 
dinner at the Abercorn Hotel, Belfast, on Friday, March 11th. 
The gathering was presided over by the managing director, Mr. 
A. F. Shillington, M.I. Mech. E., and was enjoyed by all 


1000 Mires Triat, 1900: TwrEnry-First ANNIVERSARY. 
A considerable number of officials and participants in the 
historical 1000 Miles Trial of motor cars in 1900 having expressed 
a desire that the twenty-first anniversary of the completion of 
that Trial, which falls on May 12th next, should be celebrated, 
it has been yu tenne that a banquet shall be held on that day 
at the Royal Automobile Club. A committee has been elected 
to carry out the details, the members being Brig.-General Lord 
Montagu, Messrs. R. E. Phillips, W. C. Bersey, H. G. Burford 
Cc Freeston, H. W. Egerton and Captain J. 8. Critchley 
hon. secretary. As it is impossible to ascertain the addresses, 


and in some cases even the names of many of the officiels and 
others who were actively engaged in various capacities, and who 
materially assisted in bringing the Trial to a successful issu 
the committee requests that all who participated in any wa) 
and who desire to attend the coming-of-age banquet will sen 
their names to the secretary at 3, George-street, Hanover-square, 
W. 1, 


or at the Royal Automobile Club 
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Current 


IRON ORE. 
N.W. Coast— 
Native 49/- to 60/- 
* Spanish ... 39/- 
1 N. African 39/- 
N.E. Coast— 
ee os = 
Foreign (c.i.f.) 37/6 
PIG IRON. 
Hom 
£ ye en's. 
SooTLaND—* 
Hematite ... 900 _ 
No, 1 Foundry 817 6 i 
No.3 ,, 812 6 _ 
N.E. Coast— 
Hematite Mixed Nos.... 900 900 
No. 1 926 926 
Cleveland— 
No. 1 715 0 8 00 
Silicious Iron... 715 0 8 0 0 
No. 3 G.M.B. 710 0 715 0 
No, 4 Foundry 790 714 0 
No. 4 Forge 776 712 6 
Mottled ... 776 712 6 
White oe , eS a ae 710 0 
Mimpianps. (Pig tron prices in Midlands al/ nominal)— 
Staffs. — 


All-mine (Cold Blast)... 
Part Mine Forge ... ... 
- Foundry No. 3 
Northampton ®— 
Foundry Nos. 2 and 1 
a No. 3 
Forge 
Derbyshire ?#— 
No. 3 Foundry 
ee 
Lincolnshire *— 
Basic 
Foundry... 
Forge 
N.W. Coast— 
N. Lanes. and Cam.— 
Hematite Mixed Nos.... 
Special ... ... 


18 10 0 to 1817 6 
900 
910 0 


56 Oto 8 7 6 
0 to 815 0 
0 to 


“Oo =x 
oO 


~ 
~ 
~ 
a 


Uncertain. 


810 0 





MANUFACTURED IRON, 


Home. Expert. 
2s. da. £ad 
SooTLaNnD— 
Crown Bars 23 0 0 25 0 0 
Best ,, $1 00 -- 
Angles 30 0 0 _ 
Tees 310 (0 a= 
N.E. Coast— 
Crown Bars 2300 2510 0 
Best ,, 2400 2610 0 
Angles ° 3015 0 3210 0 
Tees 3110 0 33 10 0 
Lancs.— 
Crown Bars ... 220 0 = 
Hoops 26 6 0 2% 00 
S. Yorxs.— 
Crown Bars ... 2410 0 — 
Best a 2510 0 — 
Hoops 2665 0 os 
MIDLANDs— 
Marked Bars (Sfaffs. ). 2710 0 _ 
Crown Bars ... ... 2410 0 -- 
Nut and Bolt Bars 200 .. _ 
Black Sheets (dbls. ) 20 0 0 to 21 0 O 
Galv. Sheets 24 W.G. 
(f.0.b. L’pool, orequal) 24 10 0 to 26 0 0 
Gas Tube Strip 26 0 0 
STEEL, 
Home. * Export. * 
2s. d, & s d, 
Scortanp—‘* 
Boiler Plates... ... 28 00 _ 
Ship Plates *in. andup 21 0 0 
Sections 19 10 0 _— 
Steel Sheets ,’,in. tojin. 22 0 0 _ 
Sheets (Gal. Cor. 24 B.G.) 2600 


’ Delivered, 
* Export Prices—F.0.B Glasgow. 
* For inland sales, 





* Per ton f.0,b, 








Prices for Metals and Fuels. 





N.E. Coast— Home. Export. 
2s. 4. 2s. 4, 
Ship Plates 21 0 0 _ 
Angles o- 19 10 0 — 
Boiler Plates ... 30 0 0 
Joists _ 1910 0 _ 
Heavy Rails ... 18 0 0 _ 
Fish-plates 3 00 ad 
Channels... ... 200 
Hard Billets .. 15 0 0 — 
Medium Billets 1410 0 _- 
N.W. Coast— 
Barrow— 
Heavy Rails ... 98 OO Ue _ 
Light ,, 21 0 Ot 3 0 0 
Billets 18 0 0 -- 
Ship Plates ... 2110 O - 
Boiler ,, 20 0 ~ 
MANCHESTER ( Prices Snaeter and ‘asancerry 
Bars (Round) 16 0 Oto 20 0 0 
» (others) 17 0 Oto 21 0 0 
Hoops (Best)... ... a Sos - ae _ 
» (Soft Steel) FE.19 9 bs000 jan - 
Plates «es os 9 0 0t0 23.00 
» (Lanes. Boiler) . 27 0 Oto 30 0 0 
SHEFFIELD (Prices irregular and uncertain)— 
Siemens Acid Billets .. 20 0 0 = 
Bessemer Billets ... 1910 0 ~ 
Hard Basic enter — 
Soft ,, boot} sab MW 0 to.1b 10.0 
Hoops ... 23 5 0 _ 
MIDLANDS— 
Mild Rolled Bars... ... 20 0 0 sy -- 
Soft Billets and Bars ... 1210 0 to 14 Q 0 
Hoops... 2 0 0 _ 
Tube Strip @ 0: O0rd a 
Angles and Joists 19 0 Oto 1910 0 
Tees... as 2010 0 
Wire Rods 1615 0 - 
NON-FERROUS METALS. 
Swanska— 
Tin-plates, I.C., 20 by 14 ... 25/- to 28/- 
Block Tin (cash) ... . 157 5 0 
- (three months) ... 160 5 0 
Copper (cash)... 67 0 0 
» (three months) 6617 6 
Spanish Lead (cash) ... 1 0 0 
- (three months)... 19 7 6 
Spelter (cash) ° 200 
» (three mentha)... 2667 6 
MANOHESTER— 
Copper, Best Selected Ingots 69 0 0 
,» Electrolytic 71 00 
»» Strong Sheets ... 1400 
» Loco Tubes 01 
Brass Loco Tubes 001i 
» Condenser ... 0 1 53 
Lead, English 2100 
» Foreign PY 19.0 0 
(Metal prices practically wnchanged ), 
FERRO ALLOYS. 
(All prices now nominal). 
Tungsten Metal Powder =e 3/- per Ib. 
Ferro Tungsten jo 666 2/- per Ib. 
Per ‘l'on. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c. carbon... £37 15/- 
a 6 p.c. to 8 p.c. p> £37 15/- 
at 8 p.c. to 10 p.c. + £3610 0 18/- 
a! Specially Refined 
Max. 2 p.c. carbon ... £88 32/- 
oo LPO ns - ...£102 39/- 
» 0°75 p.c. carbon ... ...£120 47/- 
» carbon free ... .. 3/- per Ib. 
Metallic Chromium . 6/6 per Ib. 


Ferro Manganese 


” 


” » ‘Tp. 
Vanadium 
Molybdennn ... 
(per ton) 


” 


” 


Nickel 
Cobalt : 
Aluminium (per ton) 


Silicon, 45 p.c. to 50 p.c. 


“(pr ton) £32 home, £47 export. 


...£18 10 0 scale 
unit, 


per 


.--£28, scale 12/- per anit, 


..- 30/- per Ib. 
.-- 7/9 per lb, 

.-. 20)- per Ib, 
.. £150 








FUELS. 
SCOTLAND. 
Export, 
LaNaRKSHIRE— 
(f.0.b, Glasgow)}—Steam 37/- to 39/- 
r * Ell ... 40/- 
s vs Splint ... 47/6 to 50/- 
re PP Trebles ... 39/- 
» ” Doubles ... 38/- 
“ 4 Singles 35/- 
AYRSHIRE— 
(f.0.b. Ports)}—Steam ... 20.0 nce ccs coe 37,6 
- e Splint ... abrcked 41/6 
FIrEsHIRB— 
(fob. Methil or Burnt- 
island eee 35/- to 40/- 
8 d Navigati 47 6 to 50/- 
Unscreened os 
LoTHIANs— 
(£.0.b, Leith) — Best Steam 37 /- 
Secondary Steam ... 34,6 
Screened Bunker ... 
Unscreened 7 
ENGLAND. 
1N.W. Coast— 
Steams ... 45/. to 49/. 
Household 56,8 to 60/- 
Coke... aes 64/- 
NORTHUMBERLAND— Home. Neutrals. 
Best Steams ... 36/2 42/6 
Second Steams $3/- 37/6 to 40/- 
Smalls 30/8 17/6 
Unsereened ... 32/8 33/- to 35/- 
Household 36/ - 45/- 
DurnaM— 
Best Gas... 36/- to 37 40/- 
Second ... 35/- to 36/- 35/- to 37,6 
Household . 36/- 45/- 
Foundry Coke 70/3 60/- to 70;- 
Furnace... ... 62/9 -_: 
SHErrreLp—* 
S. Yorks, Best Steam Hards 83/2 to 33/8 
Derbyshire Hards 32/8 to 33/2 
Seconds... ... . 31/8 to 32/2 
Cobbles ... 31/8 to 32/2 
Nuts oes 31/2 to 82/2 
Washed Smalls e 28/8 to 80/2 
Best Hard Slacks ... 20/- to 25/- 
Seconds A 20/- to 23/- 
Soft Nutty ,, 20/- ta 25/- 
Pea es 18/- to 22/- 
Small » 15/- to 18/- 
House, Branch 37/2 to 37/8 
» Best Silkstone... wee wee eee «6838/8 Co 34,2 
Blast Furnace Coke . 45,- ... (55/- export) 
*SOUTH WALES, 
CaRDIFF— 
Steam Coals: 
Best Smokeless Large .. «1 «+ «« 57/- to 59/- 
Second ” ” wee oe 55/6 to 56 /- 
Best Dry Large... ... 54/- to 55/- 
Ordinary Dry Large See 52/6 to 53/- 
Best Black Vein Large ... 54/- to 546 
Western Valley » 53/- to 53/6 
Best Eastern Valley Large 53/- to 53/6 
Ordinary - 52/- to 53/- 
Best Steam Smalls -«  25/- to 27,6 
Ordinary ” 16/6 to 22,6 
Washed Nuts... .. 39/- to 40/- 
No. 3 Rhondda Lange ; 54/9 to 55/- 
a - Smalls ... 24/6 to 25/- 
No, 2 Pp Large ... 51/- to 62/- 
” » Through 33/3 to 34/9 
is be Smalls ... 15/6 to 17/6 
Coke (export) 60/- to 62 6 
Patent Fuel 5 45 /- to 50/- 
Pitwood (ex ship) 32/6 to 35/- 
SwaNsEA— 
Anthracite Coals : 
Best Large ie - 60/- to 67,6 
Seconds seo oes 55/- to 60/- 
Red Vein 50/- to 55/- 
ye BRR UI oe oe 50/- to 55)- 
Machine-made Cobbies ... 70/- to 75/ 
Nuts 70/- to 75/- 
Beans 60/- to 65/- 
Peas... 45/- to 50/- 
Breaker Duff. 9/6 to 11/6 
Rubbly Culm 12/6 to 17/6 
Steam Coals: 
Large se ee 52/- to 53/- 
Seconds 49/- to 50/- 
Smalls ie’ Sd 15/6 to 20’. 
Cargo Through 33/3 to 34/9 





2Net makers’ works, 


t furnaces. 


‘G 


. lasgow, Lanarkshire and Ayrshire. 
Exoept where ctnervies tathenned outie én put ton tt ol fer inland and f.0,b. for export, and coke is per ton on rail at ovens and f.0,b, for export 





5 Home Prices—All delivered Glasgow Station. 
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French Engineering Notes. 
(From our Correspondent in Paris. 
The Outlook. 


Tue lack of buying continues so general that 
trenuous efforts are being made to convince consumers 
that they have nothing to gain by further waiting, and 
that prices can hardly fall much below their present level. 
Evidently this argument does not appeal strongly to con- 
umers who are very insistent upon getting reductions, 
and their inquiries, if they do not result in much business, 
how that many of them are in need of manufactured 
material, which they must procure at an early date. At 
the same time raw material prices continue to decline in 
a way that suggests a return to something like normal 
conditions cf manufacture which, with a depletion of the 
country’s stocks, may be expected before long to put an 
end to the period of depression, even though there may not 
be any pronounced activity. A revival can hardly be 
looked forward to, however, until arrangements have been 
made for the carrying out of the reconstruction works. 
\pparently, the present year will see a considerable move 
in that direction. Meanwhile, there are a few departments 
of the engineering industries which continue very busy, 
uotably that of locomotive building. Despite the destruc 
tion of the four big locomotive works in the Nord, the 
hops now in operation are capable of turning out a larger 
number of locomotives than was the case before the war 
lhe total production at that time was 600 to 800 locomo- 
tives a year. Now that several other big concerns have 
yvone in for locomotive building, the annual productive 
capacity is from 900 to 950, and it is estimated that when 
all the new locomotive shops are fully equipped the pro- 
duetion will be from 1300 to 1400 in the twelve months. 
Seon after the Armistice orders were given out for 1100 
locomotives, but work upon them was seriously impeded 
hy the difficulty of procuring sheets and plates, although 
now the material is fairly abundant at much lower prices. 
Chore orders have not yet been completed, but when they 
are cleared off it is doubtful if the requirements of the 
home railways will keep all the shops employed, in which 
case French builders are bound to make a strong bid for 
locomotive contracts abroad. They unsuccessfully ten- 
dered for the Spanish locomotive contract, which was 
secured by the Germans. The situation of French builders 
as regards raw material is, however, so far improving that 
in time they will probably have special facilities for ten 
dering for foreign business. 


The Labour Problem. 


So long as unemployment continues to be a 
serious factor in the situation the labour unions prudently 
abstain from doing anything that may create friction, but 
the publication of two reports recently shows that the 
extreme party has by no means abandoned the idea of 
securing control over the works and factories. A little 
while ago the Employers’ Federation issued a statement 
to the effect that while desiring to work in close collabora- 
tion with the men, it had no intention of allowing them 
exercise any control over the works’ management. 
Such an attitude is displeasing to the National Federation 
of Metal Workers, which has lost no time in preparing a 
scheme that aims at the appointment of commissions in 
all the works to look after the interests of the men. The 
cornmissions will determine the taking on and discharging 
of hands, the wages paid, the application of the eight 
hours’ day and other social laws, as well as everything 
coneerned with workshop discipline. It naturally follows 
that only union men will find favour in the eyes of the 
The scheme has been submitted to the 
various affiliated unions, and, curiously enough, it does 
not meet with the approval of the Paris Syndicate of Metal 
Workers, which objects that the proposal is not sufficiently 
revolutionary. The Paris Syndicate urges that the scheme 
should comprise the recommendations of the Orleans 
Conference, which proposed that groups of workmen and 
employees should be formed in all the shops and factories, 
as well as in all other industries and businesses, with the 
object of learning the processes of manufacture and the 
methods of management and control, so that they may be 
in @ position to take over and run the workshops, factories 
and businesses as soon as the revolution is accomplished. 
Fortunately, the National Federation of Metal Workers 
comprises only a very small minority of the men employed 
in the engineering trades, while the Paris Syndicate is 
the representative of an extremist group which has lost 
all authority since the discomfiture of the C.G.T. The 
vast majority of the men are quite satisfied with the rela- 
tions that exist between them and their employers, and 
they are, as a rule, perfectly ready to adapt themselves to 
the changing conditions of trade, such as the acceptance 
of lower wages proportionate to the fall in the cost of 
living and working longer hours whenever it is necessary 
to do so. 


to 


commissions, 


The Merchant Fleet. 


The report presented at the general meeting of 
the Central Committee of Shipownoers states that the 
French mercantile marine is passing through a very serious 
The tonnage has increased from 2,555,000 tons in 
1914 to 3,200,000 tons, but a large proportion of the ships 
are laid up, and the others are unable to pay their way. 
Shipowners are advised to cut down expenses and realise 
economies wherever possible, and that course is regarded 
as all the more necessary on account of the disastrous 
effects of the eight hours’ day which has been applied to 
the French fleet, whereby it finds itself at a considerable 
disadvantage as compared with the fleets of other countries. 
The eight hours’ day has imposed extra charges amounting 
to 133f. per gross ton on passenger ships, 106f. on inter- 
mediate ships, 70f. on cargo boats, and 30f. on the big 
sailing ships. It is estimated that the eight hours’ day 
results in a loss to French merchant shipping of about 
200 million frances a year. 


crisis. 











British Patent Specifications, 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obiained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. 


INTERNAL COMBUSTION ENGINES. 


158,348. November 3rd, 1919.—Two-stTroke Enctines, E. W. 
Knott, 98, Castellain Mansions, Maida Vale, London. 

Tue inventor suggests that the arrangement illustrated will 
automatically regulate the compression in the cylinder in accord- 
ance with the engine speed. ge A A is provided for the 
return of that portion of the charge not required to the crank 
The spring C 









ease. In this passage there is a piston valve B. 
N° 158, 348 
é 
SY 
(et 
2 
j 
tends to open the val d the cam D to close it. Beneath the 


valve B there is an air dashpot, the efficacy of which can be 
regulated as indicated. When the engine is running at normal 
speed the valve B has not time to open before it is again raised 
by the cam D, and thus remains closed. At lower speeds the 
valve is opened more or less as shown and some of the charge 
is returned to the crank case.—February 3rd, 1921. 


CONDENSERS AND FEED-WATER HEATERS. 


158,431. November 25th, 1919.—Conprnser Ferrvies, W. D. 
Connolly, 15, Cecil-road, Seaforth, near Liverpool. 

This ferrule is made from standard tubing, by a stamping 

process, and thus should be economical in manufacture. Small 


N°I58431 





tangs are punched out of the edge of the ferrule to prevent the 
condenser tube from moving endways and to provide notches 
for the engagement of a screw-driver.— February 10th, 1921. 


WIRELESS TELEGRAPHY. 


158,291. August 19th, 1919.—ImMPpROVEMENTs IN WIRELESS 
Tetecrarn TransmitTers, Henry Joseph Round, of 9, 
Woodberry-crescent, Muswell Hill, London, N., and 
William Theodore Ditcham, of “* Kildary,”’ Lebanon-park, 
Twickenham. 

In a wireless telegraph transmitter where current from an 


N°’ 158.29 
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alternating-current source is rectified and then smoothed out by 
a condenser, the oscillator, whether a valve or a spark, is worked 
off the condenser as a source of direct current. The high 
resistance of the rectifying valve or valves makes the potential 




















































































across the condenser vary greatly with the variations of load, 
and as that potential determines the signal strength in the case 
of a spark set, and both the wave length and signal strength in the 
case of a valve set, it is, of course, desirable that it should be 
kept constant. According to this invention current is supplied 
through a transformer to a rectifying valve R. L is a blocking 
condenser which smooths out the current supplied to the 
oscillator, which is not shown. K and K' are two arms of a key 
so arranged that they open the circuits on the two sides of tho 
condenser L simultaneously, whereby the potential of the con 
denser remains constant, The key K K' is distinct from the 
ordinary sending key, but may be worked therefrom. In some 
cases the two arms of the key are shunted by resistances A A,.— 
February 10th, 1921. 


ELECTRIC FURNACES. 


142,836. April 25th, 1919.—IMPROVEMENTS IN OR RELATING 
To Exvectric Crucisite Furnaces, Cesare Soncini, of Point 

St. Martin, Italy. 
The furnace is heated by resistances composed of a quantity 
of powdered material as shown at A A’, such as granular carbon 
or graphite. Screws B and B' apply pressure to the hollow box 


N°142, 836 




















C and C', cooled by water. By altering the pressure on the 
powdered material the resistance can be changed according to 
requirements.—February 10th, 1921. 

157,051. March 22nd, 1920.—ImrrovementTs tv ELectrric 
Fursaces, Société Metallurgique du Frayol, of 4, Rue 
Martin, Lyons, France. 

In the furnace described in this specification a block of 
graphite A is suspended at the upper part and its height can be 
adjusted as desired. The block can be composed of a single 
piece of graphite or it may be made up of several pieces. By 4 
adjusting the height of the block the capacity of the melting 


N?1S7,05! 












chamber can be varied. The furnace can be completely opened 
at its upper part and the system is also claimed completely to 
eliminate the troubles arising from the wear of the silica vaultings 
usually employed. The furnace also has other sy ecial features, 
notably the arrangement of the water-cooled current conducting 
electrodes and the provision of lateral polar plates at the bottom 
of the furnace.—February 10th, 1921. 


LIGHTING AND HEATING. 


143,231. May 11th, 1920 (Convention date, March 8th, 1915).-- 
Spray Burner ror Ow Furnaces, Westf. Gasglublicht- 
Fabrik F. W. and Dr. C. Killing, Hagen-Delstern, West 
phalia, Germany. 

The essential feature of thi. spray burner consists in the nozzle 
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and nozzle needle being made entirely of ceramic material. 
Such a burner, it is claimed, is heat resisting and is capable of 
resisting the acids in the oil, and does not change its form even 
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under the most severe conditions, The fuel passage is said to 

keep permanently the form and size given to it at first, and clean- 

ing is seldom necessary since the nozzle material is not destroyed 

and no dirt is caused thereby.—February 10th, 1921. 

158,488. June 6th, 1914.—IMPROVEMENTS IN AND RELATING 
ro Etecrrrc Lames wira Luminous DiscHares, The 
British Thomson-Houston Company, of 83, Cannon-street. 

Cup-shaped electrodes A and B are enclosed in the bulb con- 

taining a rarefied gas or vapour, and these electrodes expose a 
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‘ paratively large surface to the gas or vapour.~ They are 


nuposed of concentric cups of pure aluminium and are mounted 


at opposite ends of a central pedestal, the discharge taking place 
between them longitudinally in respect of the axis of the bulb, 
which is of the same type as that of the usual electric lamp 


having a filament.—February 10th, 1921. 


TRANSMISSION OF POWER. 


158,470. March 16th, 1920.—Turprve Gear P! 
Krick, 6a, Voorschoterlaan, Rotterdam, H 

In order to ensure the even distribution of the 
teeth of high-speed gearing, such as that used in 
installations, the inventor cuts the teeth of tl 


N° 158.470 





! il to that which they 
service. The drawing shows how 
a temporary pulley fixed to 
torsional stress.— 


they are subject to a torsiona! stress ey 
will have to bear while in 
weights, hung on ropes embracing 
the pinion, are used to produce the initial 
February 10th, 1921. 


MEASURING AND TESTING INSTRUMENTS. 


158,018. September Lith, 1919.—-ArraRATUS FOR ASCERTAINING 
SprecitFic Gravity, H. G. Evans, 114, Stone-road, Longton, 
Stoke-on-Trent. 

This invention comprises apparatus for weighing or for 


arranged to operate by virtue of 
and which is of a character adapted 


s-certaining 
the displace ent 


specific gravity, 


a liquid, 


N?7158,018 
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load 4 vessel A has an inclined 
the water level, which is provided 


to accommodat. wrylt 
extension B wching above 


placed containing a known quantity of liquid, and the specific 
gravity can thus be ascertained. For aseertaining the ific 
gravity of a solid body, it may be floated in the liquid in which 
the float is normally immersed, for which purpose the float may 
be adapted to be removed.—F ebruary 3rd, 1921, 


MACHINE TOOLS AND SHOP APPLIANCES. 
158,432. November 26th, 1919.—Srrayine Brusses FoR 


e Patt, F. G. Kidd, Storers Wharf, Poplar, London, E., and 
W. B. Makins, 10a, Torrington-place, London, W.C, 

This paint brush is said to overcome the fault, common to 
some hollow spraying brushes, of overcharging the bristles and 
thus giving an uneven coat of paint. The trouble is overcome 
by so proportioning the various parts that the diameter of the 
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conical spray of paint, where it meets the surface to be painted, 


slig ghtly less than the diameter of the brush itself. The 





1tors mention a case in which the paint nozzle was 0. 07in. 
liameter, the cone from 3in. to 3jin. in diameter, and the 
we X Y from 8in. to 9in.—February 10th, 1921. 


inve 


MOTOR CARS AND ROAD TRAFFIC. 


119 November 2]st, 1919.—IMPROVEMENTS IN AND 
RELATING TO MAGNETO-ELECTRIC Macutnes, The British 
Thomson-Houston Company, Limited, Arthur Primrose 
Young, of Dovedale, Kenilworth, Warwickshire, and Henry 
William Hugh Warren, of ** Lynn,”’ St. Andrew’s-ro 
Earlsdon, Coventry. 


he object of this invention is to overcome the trouble arising 
from magneto collector brushes wearing away and causing fine 
powder to settle on the insulating flanges. Instead of the brush 
resting on the ring a sparking conductor A projects in close 
proximity to the ring and a small air gap is left between the two. 


N° ISS 419 








[In order to prevent the accumulation of ozone a fan action is 
obtained by providing the bushing B with a number of grooves 
at C, which, when the magneto is in operation, cause the flange 
to act as a fan and circulate the air within the casing. Holes 
are made in the casing to enable the air to escape, the air being 
drawn in at the point D.— February 10th, 1921, 


MISCELLANEOUS. 


158,010. July 25th, 1919.—CoatInc Mretats wirn ALUMINIUM, 
John Thompson (Wolverhampton), Limited, W. J. Thomp- 
son and H. E. Partridge, Ettingshall Engineering Works, 
Wolverhampton. 

After the suriace of the iron, other metal article, to be 
coated has been thoroughly cleaned so as to be free from oxida- 
tion, it is coated with pure cold drawn linseed oil, which is well 
brushed and rubbed in to all the pores, and it is preferred, if 
possible, for the article to be soaked in the oil. The article is 
now put into a furnace and heated to a sufficient temperature 
to burn off the oil. Whilst the article is still warm, a further 
coating of the oil is well rubbed into its surface. Aluminium in a 
powdered state is then dusted or sprayed on to the oily surface 
and well rubbed into the pores, sufficient of the flour or powdered 
aluminium being employed to form a creamy paste and make a 
thin crust on the surface of the article. The article is now put 
into a muffle and heated up to about 1200 deg. Fah. After the 
resulting brown deposit has entirely disappeared, which will 
probably be after a period of seven to ten minutes, the article 
is taken out of the furnace, and when cool is well rubbed so as 
to remove any oxide of aluminium. The process is repeated 
until the necessary thickness of the aluminium coating has been 
obtained. After the last coating of aluminium has been formed 
and the surface has been rubbed down to remove the aluminium 
oxide, the surface is given a finishing coating of oil, and is 
heated to the required temperature to burn off the oil. The 


or 








with two scals one reading weight and the other specific 
gravity. A float C, in the form of a test tube, is surmounted by 
a scale pan. Upon the scale pan a specific gravity bottle may be 





article is then cooled.—February 3rd, 1921. 





Forthcoming Engagements, 





TO-DAY. 


Coventry Enotneerinc Sociery.—Lecture: 
and Fine Measurements,” by Mr. A. C. Wickham. 

INSTITUTION OF MECHANICAL ENGINEERS. — Storey’s Gate, 
St. Jamies’s Park, S.W. 1. General meeting. ‘*‘ Contact Preesures 
and Stresses,’’ by Professor E. G. Coker and Mesars. K. (. 
Chakko and M. 8. Ahmed. 6 p.m. 


Juntor INsTITUTION oF ENGINEERs.—Caxton Hall, 8.W. |. 
Lecturette: “. Hand-operated Appliances for Lifting and Tran 
porting,” by Mr. T. E. Dimbleby. 8 p.m. 


Royat Instrrution or Great Brrrarw.—Albemarle-street, 
Piccadilly, W.1. Discourse on “ rehes of @ Musical 
Antiquarian,”’ by Sir Frederick Bridge. 9 p.m. 

INsTITUoTION OF MuUNIcIPAL AND County ENGINEERS. 
Meeting of the Metropolitan District, to be held at Hammer 
smith. Programme: 10.30 a.m., Meet at Osram Lamp Work 
of the General Electric Company, Limited, at Brooke Green 
Hammersmith, for inspection of works and to see the manu. 
facture of electric lamps: | p.m., Luncheon at the Clarendon 
Restaurant—discussion : 2.30 p.m., Discussion on “‘ Employ 
ment for the Unemployed.” 

West Bromwic H ENGINEERING Socrety.—Technical Schools, 
West Bromwich. ‘“‘ Optical Apparatus, Lanterns, &c., for Light 
houses,” by Mr. W. F. A. Richey. Lantern and discussion, 
7.30 p.m. 


“ Gauging 


SATURDAY, MARCH 19ra. 
Royat Instrrution or Great Brrrarm.—Albemarle-street, 


Piccadilly, W.1. “* Electricity and Matter.’’ Lecture II]. By 
Sir Ernest Rutherford. 3 p.m. 
Tae Nortx or ENGLanp Institute oF MininG AND Mech 


ENGINEERS.—-_Wood Memorial Hall, Newcastle-upo: 
Tyne. The following papers will be open for discussion 
“Connection of Surface and Underground Surveys,”’ by M: 
Joseph Eltringham ; *‘ Working the Low Main Seam of Coal by 
Longwall Method at a Colliery in 1878 to 1885,” by Mr. 
John Southern. 2 p.m. 


ANICAL 


Tue Boroven Porytecunic Instirere.~—Borough-road 
S.E. 1. Annual exhibition of students’ work. 3 p.m. 
MONDAY, MARCH 2Isr. 
Braprorp ENGIngegeRine Soctety.—Hall of the Technica 
College, Bradford. ‘Gear Tooth Forms: Their Production 
and Measurement,’’ by Mr. E. Gregory. 7.30 p.im. 


Memorial Hall, 
* Liquid Pressure 


H. 


or ENGINEERS. 
Discussion : 


Mr. A. 


MANCHESTER ASSOCIATION 
Manchester. Annual meeting. 
of Iron in Moulds,”’ to be introduced by 
7 p.m. 


Goodger. 


TUESDAY, MARCH 22np 

INSTITUTION Civi, ENGINEERS 
S.W. 1. Papers to be submitted for discussion: ‘* The Southern 
and Western Suburbs Ocean Outfall Sewer, Sydney, New Sout! 
Wales,”’ by Mr. Algernon Peake; and * The Main Drainage of 
Auckland,” by Mr. Walter Ernest Bush. 5.30 p.m. 

InstTiTuTE oF Marine Enoineers.—The 
Hill, I “ The Internal Combustion Engine 
Mr. W. Pollock. 6.40 p.m 

INSTITUTION OF Locomotive ENGIN#&ERS.— American 
pany’s Theatre, 91, Wardour-street, W. 1. Exhibition of moving 
pictures illustrating the building of locomotives at the Baldwin 
Locomotive Works. 7.15 p.m 


OF Great George-stree 


Minories, Tower 
Auxiliaries,’ by 


Tue Farapay Socirery.—Rooms of the Chemical Society, 
Burlington House. Presidential address: ‘* Some Aspects of the 
Scientific Work of the Late Lord Rayleigh,” by Professor Alfred 
W. Porter; “The Forms of Electro-deposited Iron and the 
Effect of Acid upon its Structure,” Part I., “ Deposits from the 
Chloride Bath,” by Mr. W. E. Hughes; ‘* The Electrolytic 
Recovery of Zinc,”’ by Mr. 8. Field ; ** Notes on the Electrolytic 
Reduction of Glucose,” by Professor Alex. Findlay and Mr. 


Vernon H. Williams. 8 p.m. 
WEDNESDAY, MARCH 


INDUSTRIAL LEAGUE AND CouNCIL. 
“Works Committees and their Functions,” 
7.30 p.m. 


23RD. 


Caxton Hall, 8.W. 1 
by Mr. R. Young 


THURSDAY, MARCH 
INSTITUTION OF LocoMOTIVE ENGINEERS : 


247TH. 


GLaseow CENTRE. 


Royal Technical College, George-street, Glasgow. General 
meeting. Paper: “‘Some Comparisons of British and American 
Rolling Stock,” by Mr. R. W. Reid. 7.30 p.m. 

THURSDAY, MARCH 3ilsr. 

Royat Agronavticat Socrery.—Royal Society of Art 
John-street, Adelphi, W.C. 2. Annual General Meeting. 
5 p.m. 

FRIDAY, APRIL Isr. 

Juxion InstiruTion or Enoineers.—39, Victoria-street, 

S.W. 1. Lecturette: “‘ Pneumatic Conveyors,” by Mr. Mark 


Jennings. 7.30 p.m. 
SATURDAY, APRLL 2x 
INSTITUTION OF MuNicipan AND County ENGINeeRs.— West 
Midland District meeting to be held at Worcester. Programme 


2 p.m., assemble at Guildhall, Worcester ; 2.15 p.m., inspectior 
of concrete bungalows in course of erection on the Northwick 
building site, Park-avenue, Worcester, where Mr. J. Mitchell will 
explain his method of Re-con block construction ; 3 p.m., return 
to Guildhall. Paper: ‘‘ A Few Notes on Concrete Construction 
in Connection with Housing Schemes,”’ by Mr. Wm. 


THURSDAY, APRIL Tr 


ENGINEERS. —Institution of Civit 
Paper: “* Some Recent 
by Mr. K. Baumann. 


Ransom. 


INSTITUTION OF ELECTRICAI 
Engineers, Great George-street, 8.W. 1. 
Developments in Steam Turbine Practice,” 
6 p.m. 

FRIDAY, APRIL 81x. 

Juntor IxstrrutTion or Enorxeers.—Caxton Hall, S.W. |}. 

Questions and general discussion. 8 p.m. 


WEDNESDAY, APRIL 20rn 


Socrery or Grass TecuNoLtocy.—Hotel Cecil, Strand, W.(". 2 
Third annval dinner. 7 Jor 7.15 p.m. 








Tre Str Jown Cass Tecuntcat Instrrvere.—The fourth annua 
dinner of the Department of Metallurgy of the Sir John Cass 
Technical Institute was held at the Florence Restaurant, Rupert - 
street, Piccadilly, on Saturday, March 12th. Mr. George Patchin 
head of the Department, was in the chair, and the company of 
more than one hundred included present and past students of the 
Department, the staff, and a number of guests. The outstand> 
ing event of the evening was the presentation of a silver coffee 
service to Mr. C. O. Bannister, who, after eighteen years’ work 
at the Institute, has been appointed first professor of metallurgy 
at the University of Liverpool. 
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The Influence of the Depth of Water 
on the Speed of Ships. 


No. L 


EXPENSIVE as is its attainment on aceount of the 
paramount influence which it exerts on design, the 


demand for high speed in ships has arisen from two | 


very potent causes. 
First, there is its value as a tactical asset in ships 


ing in deep water in their owner’s hands a distinctly 
higher speed than that obtained by the builders in 
the shallower water of the measured mile off the 
| mouth of the Tyne. The trial trip records of the 
cruisers built under the Naval Defence Act. bristle 
with instances of the adverse effect on speed of the 
shallow water of the Stokes Bay mile compared with 





| Skelmorlie or the deep-water course between Ply- 
| mouth and Falmouth. The late Sir William White 
| devoted considerable attention to this influence of 
depth in his paper to the Institution of Naval Archi- 


of war, particularly those of the cruiser and destroyer | tects in 1892 on the performance of some of his 
types; and secondly, it is necessary to meet the | Majesty’s warships, and it is very desirable to recall 


continual insistence of the travelling public on any 
reduction possible in the time expended between 
port and port. 

The history of the stages in the development of 
speed are well known. It was the introduction of the 
Whitehead torpedo in the early eighties which, by 
creating the necessity for a special design of vessel to 
utilise the weapon to its best advantage, thereby 
entailed the most insistent demand for speed in any 
class of ship ever built. It was, in fact, very largely 
to meet this demand that the modern water-tube 
boiler was evolved, enabling higher powers to he 
obtained on a reduced weight of machinery. Speeds 
of torpedo craft had risen step by step from 18 to 
over 30 knots, before the introduction of the lighter 
and more economical steam turbine, and more recently 
of oil ficing, enabled a considerable increase to be 
made at one stride. In the merchant service, it was 
the Transatlantic competition between the Guion 
and Cunard, and latterly between the Cunard and 
White Star companies, with the Alaska, Arizona, 
Britannic, Etruria, Majestic and Campania, that was 
responsible for the constant reduction in time of 
voyage across the western ocean, until the State- 
aided appearance of the German liners which held 


some of the differences of performance then obtained 
in deep and shallow water in view of their degree 
| and the fact that to-day cruiser speeds are at least 
50 per cent. greater, while destroyer speeds are 
actually twice those obtained from their predecessors 
of the old torpedo gunboat type. 

In the case of the **‘ Latona”’ class of 300ft. length 
and 16ft. 2in. draught, the Latona herself obtained 
20.112 knots with 9600 indicated horse-power on 
the Stokes Bay mile, where the depth was about 
12 fathoms. A sister ship, Terpsichore, run at 
Skelmorlie for comparison, obtained 20 knots with 
8700 indicated horse-power, which was equivalent 
to a gain of 0.4 knots, due to the greater depth of 
about 40 fathoms. In the case of H.M.S. Edgar, 
360ft. long and 23ft. 9in. draught, 13,260 indicated 
horse-power were required at Stokes Bay to give 
20.5 knots, whereas in 30 fathoms between Plymouth 
and Falmouth 20.97 knots were obtained with 
12,550 indicated horse-power, or, in terms of speed 
there was a loss of about 0.75 knot due to shallow 
water. The difference between the performance of 
H.M.S. Blenheim, of 375ft. length and 25ft. 9in. 
draught, in 9 fathoms, and later on during the same 
run in between 22 and 36 fathoms, was 1.3 knot for 


- 








Taste I. 
| ype. 1900. 1910. 1920. 
Large cruiser H.M.S. Drake... 23.5 | H.M.S. Invincible 26. | H.MS. Hood 31.89 
H.M.8. Repulse 31.25 
Small cruisers Buenos Ayres. . 23.0 H.M. “ Town" H.M. “C” and 
H.M.8. Minerva ss 798-0 class: 7. 25.5 “D”’ classes 29-30.0 
Destroyer - 30-31 H.M.S. Swift ... 35:3 H.M.8. Tyrian .. 39.6 
H.M. “Tribal” H.M.S. Shakespeare 38.5 
e ru uu- wp 2 
Atlas Kaiser Wilhelm der Grosse 22.5 R.M.S. Mauretania 26.0 R.M.S:Mauretania 26.0 
Campania 21.7 Kaiser Wilhelm IJ. 23.5 R.M.8. Aquitania 24.5 
Ulster 22.5 Viking oo ot Se Paris 4. .. | ss» 95.07° 
Arundel 20.0 Princesse Elisabeth 24.0 Stad Antwerpen... 24.0T 


\ 
Bb 


| for a brief period during which 
panies were consolidating their fleets 
vith ve the large intermediate type. It was 
red y the introduction of the Parsons turbine 
that enabled such a remarkable increase in speed to 
be obtained in all classes of ship in which the demand 
existed, and Table I. gives an approximate idea of 
the average increase during the past two decades. 
Although absolute lengths of ship. and absolute 
speeds show such a large advance, speed-length 
ratios have remained comparatively constant, though 
in the case of some of the specially fast destroyers 
and some of the Channel steamers of limited length 
-that is, length limited by port facilities, such as 
exist at Dieppe* or Ostendt—there has undoubtedly 
been a large increase, as far as speed on trial is con- 


I 


cerned ; an increase, by the way, only obtainable by | 


the adoption of water-tube boilers in association with 
steam turbines. Now, while relative speeds generally 
nay only show a slight tendency towards increase, 
the absolute speeds obtained have reached a point 
at which they undoubtedly tend to become more and 


more affected by the finite depth of water in which | 


the trials take place, and consequently unless recog- 


nition of this fact be made in subsequently analysing | 
the results, the data evaluated may prove misleading. | 


Unfortunately, the precise influence of depth of 


water on resistance is still not clear, nor for various | 
types of ship and degrees of fullness is the minimum | 


depth of water for no increase of resistance over that 
met with in deep water yet fully determined. Numer- 


ous experiments have been carried out both with} 


models and full-size ships to determine the effect of 
passing from shallow water into deep, and these have 
provided a considerable quantity of data for indi- 
vidual cases, but while correlation of the various 
results enables certain deductions to be made, these 
are limited in their extent, particularly as to the 


and { are particular examples of high speeds on limited lengths. 


the same power. Many other instances of retarda- 
tion could be quoted, but these are only given in 
order to show how marked was the effect even with 
| the speeds of thirty years ago. Table II. shows how 
these figures compare with certain modern figures. 
The Blenheim was undoubtedly in a bad depth, 
seeing that- her mean draught extended half-way to 
the bottom, but in the factors that influence retarda- 
tion none of the four modern ships are free from 
suspicion. 

Reliable trial records of these large vessels run 


in a somewhat shallower depth than that found at | 
Skelmorlie are not available, but very obviously a | 


reduction to 30 fathoms would put the Hood in a 


position similar to, if not slightly worse than, that of | 
| the Latona at Stokes Bay. 


At the battle of Jutland 
it is recorded that their estimated position given by 


TABLE 


Shallow water. 





Vessel. | Vv. Vv Depth 
a/L Length 
H.M.S8. Latona.. .. +> 20.112; 1.06 .28 
H.M.S. Terpsichore — _ se 
H.M.S. Edgar .. 20.5 1.053 - 234 
H.M.8, Blenheim | 20.0 1.033 .144 
| 
-M.S. Hood [In 30 | fathoms 222 
M.S. Tiger — | - - 
-M.8. Renown . j — - 
R.M.8. Mauretania .. — -- -- 


| the battle-critisers to the Grand Fleet was 12 miles 
| out compared with the reckoning made by the Grand 


higher absolute speeds, by the depth of water on our | 


dleepest measured course, and for the purpose of 
general application the nature of the problem has 
so far defied simple solution. 

The influence of depth on speed is no new pheno- 
menon. The late Mr. William Froude carried out 
experiments on the subject in the original tank at 
Chelston Cross, Torquay, years before the ‘Haslar Tank 
was built. Cruisers in those days attained a speed 
of 15 or 16 knots, so the experiments covered a very 
limited range of speed, and are only referred to for | 


Fleet navigators when the two tots.of ships met. 
The depth of water in. the region where the battle 
was fought was about 28 fathoms, which would 
exercise considerable retardation on ships of this 


| type, running as they were at engine-room revolu- 


tions for 25 knots and wpwards, and the writer has 
often wondered if this influence was fully considered 
at the time. Undisturbed by battle and proceeding 
to their rendezvous at only 14 knots, there seems no 
apparent reason why the Grand Fleet reckoning 
should have been in error, whereas a depth of 28 
fathoms is distinctly bad for high-speed cruisers. 
Nor are accurate records available of the difference 


the sake of historical interest.t The effect was noticed | in speed due to considerably increased depth. Skel- 
in some of the fast Elswick cruisers built in 1886 | morlie, which is by far the best trial course in the 
and 1888 for foreign Governments, one or two attain- | British Isles, is not perfect, although an average and 





} Discussing Colonel Rota’s paper at the Institution of Naval 
Architects in 1900, Mr. R. E. Froude gave the dato of his father’s 
early experiments as about 1875. 





| practically constant depth of 40 fathoms is obtained 
}in @ comparatively sheltered spot where calm and 


fairly slack water can generally be relied on, but it 





is somewhat circumscribed for big ship trials at high 
speed, though the Lusitania was run there. For very 
fast destroyers there is hardly sufficient room, par- 
ticularly at the northern end, in which to steady the 
vessel on her course before entering on to the mile, 
and, moreover, the wash caused at these very high 
speeds is positively dangerous at certain times, 
especially in summer, to people on both sides of the 
Firth. A convenient course with greater depth is 
difficult to find, and at Polperro, where about 60 
fathoms are available, the exposed nature of the 
course, and the long distance away from the measuring 
posts at. which it is necessary to run, render it some- 
what unsuitable for accurate high-speed—destroyer 
—records. The other courses round the country, such 
as the Maplin Sands, Chesil Beach or Whitley Bay, 
are all too shallow for good results, nor is the St. 
Abbs Head course sufficiently deep or sheltered. 

Trials made in the United- States with the battle- 
ship Michigan, of 450ft. length and 16,000 tons dis 
placement, showed a difference between 19.0 knots 
in @ depth of 144ft. off the Delaware and 19} knots 
for the same power in 396ft. on the course off Rock- 
land, Maine. This result is interesting in showing @ 
gain due to depth in view of the fact that little or no 
retardation would ordinarily have been anticipated 
for a 19-knot ship in the shallower depth. Informa- 
tion, however, given to the writer in Germany shortly 
before the war tends to confirm the Rockland result. 
In discussing this subject the managing director of 
a well-known German shipbuilding company stated 
that the German Admiralty had tried the battle- 
cruiser Moltke and the light cruiser Breslau on a 
measured course off the Norwegian coast in the 
Skaggerak, where the depth was about 360ft., in 
order to obtain comparisons with the results pre 
viously obtained during the official trials on the 
measured course at Neukrug, near Dantzig, in a 
depth of 200ft. Care was taken to ensure similarity 
of condition, and the gain in speed in the deeper water 
was stated to be about 0.7 knot in the former and 
about 1.3 knot in the latter vessel. For running 
trials in varying depths, the measured mile at 
Neukrug is probably the best of its kind in Europe, 
at all events. Two knots in length, with the mile 
posts on a sandy beach standing up against the sky- 
line, a series of buoyed courses in varying depths 
from 40ft. to 200ft. are arranged in a manner that 
enables most accurate measurements to be readily 
obtained. The maximum depth, however, is in- 
sufficient, and for some time past doubts have been 
cast on the depth at Skelmorlie being adequate for 
big ships at high speeds. Most of the other measured 
courses in Europe are far too shailow to be reliable ; 
those at Cherbourg, Brest and Spezzia are all under 
10 fathoms in depth, and the course off Hyéres does 
not exceed about 200ft. 

For the various types of ship, naval architects are 
mainly concerned with the influence of depth on speed 
so far as it affects (1) the speeds at which a vessel 
will experience minimum, normal or maximum resist- 
ance and the extent of the variation between these 
points, and (2) particularly the minimum depth for 
normal resistance, i.e., above which there is no further 
| influence on the resistance. 

The subject is too complex to be dealt with in one 
comprehensive formula, though various attempts 
have been made to define either the depth to be 





Vv? 
avoided, which is in the neighbourhood of i’ the 
depth beyond which there is no change in resistance. 
ll. 


Deep water. 





Depth v. Vv Depth Depth 
Mean draught JL Length Mean draught 
5.2 ‘a we “s Yo etheat oth 
— 20.0 1.055 .8 14.86 
3.54 20.97 1.106 5 7.58 
2.095 21.3 1.1 - 352) 8.13) 
6775 8.4 J 
5.4) 31.89 1.12 . 296 7.62 
30.0 1.168 364 8.43 
32.6 1.18 32 9.42 
26 . 316 7.37 
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In the Admiralty “‘ Manual of Seamanship,”’ Vol. IT., 
1909, we find that ‘‘ model experiments which have 
been made indicate that the approximate depth 
beyond which there is no influence on the speed is 
given in feet by d = .55 V D}, where V is the speed 
in knots and D is the displacement in tons. At 
about half this depth a greatly increased resistance 
is experienced, whilst at one-fourth to two-ninths 
of this depth the resistance is somewhat diminished 
as compared with deep water.” Mr. D. W. Taylor, 
in considering plane and solid stream forms, took the 
view that it was reasonable to suppose that at depths 
where a trochoidal wave of length such as to travel 
at a given speed is practically unchanged from the 
deep-water wave of the same speed, the resistance 
of the ship will not be affected. Neither the formula 
nor this theory pretend to cover the whole subject, 
and both ignore the element of proportions of ship. 
We shall attempt to correlate the various experi 
ments which have been conducted either on models 
or with full-size ships after discussing the theoretical 
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aspect of the case. Meanwhile let us consider the 
formula. 

In a paper read before the Tnstitution of Naval 
Architects in 1900, Major Rota, of the Royal Italian 
Navy, gave a series of results obtained from the trials 
of five models of different forms in the Italian Govern- 
ment Experimental Tank at Spezzia. Each model 
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considered. By spotting various performances on to 
this diagram, or comparing them with Table III., 
some idea of this tilbedilioe may be gained. It is 
worth while considering what is involved in dis- 
placing some 6f these water volumes and how rapidly 
it has to be done. 

It is not easy to believe that a destroyer drawing 

















Taste Ill. 

ht l. 2. | 3. 4. 5t. 
Displacement... 12,000 8000 6000 3000 1000 ATES”. 
Length 408 385 361 380 r. D. W. Te s 
Breadth 75.5 67 55 40.3 28 | tigaros calcated 
Mean draught ; 2 SEE 26.6 21.4 20,2 13.8 9.6 rom theory of 
Block coefficient .. .. .. .51 .50 .50 .49 .49 | trochoidal wave. 
Speed— Minimum depths for no ch in resistance 

‘0 aah — (ee | ee. tee Ti een, at a 28 

12 154 (151) 138 (188) | 108 (120) 89 = (96) 75 (66) | 40 

4 177 (176) 168 (154) 125 (140) 116 (111) 92. (77) 55 

16 ‘ 200 (202) | 177 (176) 145 (160) 125 (127) 1g = (88) 7 

18 ; 223 (227) | 197 (198) 161 (180) 141 (143) 125 (99) 90 

20 246 (252) | 214 (220) 181 (200) 161 (159) 145 (110) Mn 

23 , 270 «(277) | 233 (242) 204 (220) | 184 (175) 164 (122) 135 

24 é — (302) 253 (264) 230 (240) 204 (1912) 184 (132) 160 

26 7 ith amt een — (260) 227 (207) 204 (143) 188 

28 ee 6 ee —  (280).| — (282) nd 218 

30 “ — | - (330) eee (238) — (466) 250 

















> Same model as No. 4. ‘There is a misprint in this respect in Trans. I.N.A., 1900. 


can, of course, be enlarged in indefinite series, and 
the corresponding depths for the full-sized ship at | 
which maximum or normal resistance will occur can 
be calculated from the diagrams in the paper. Major 
Rota, in order to illustrate the value of his resistance 
curves as obtained for the models, gave a table in 
which, for each of the five enlarged to actual ship 
dimensions, the depth of water for no further change 
in resistance was shown for various speeds. This 
table is reproduced in Table III, and in parallel 
columns are given, in italics, the co nding | 
figures for d = 0.55 V Dj, as well as the calculated 
depths for no change according to Mr. Taylors 
theory. From the close agreement between Rota’s 
figures and those derived from the formula, it is 
presumed that they formed the basis of the expression. 
In Fig. 1 is given a diagram showing these various 
depths corresponding to normal resistance, calculated 
from the formula for various speeds and displacements. 
Quite obviously, the formula does not hold exactly, 
but over a wide range it is probably very fairly 
correct. The intrusion of a large mass into a limited 
depth of water must obviously affect the result, 
compared with an unlimited depth; the. difficulty 
is to define the term “ unlimited.”” There is always 
one very limiting feature in the size of ships; the 
draught of water has undergone small increase com- 
pared with length or displacement in recent years, 
and even in the largest vessels hardly exceeds 35ft. 
By plotting Major Rota’s results as given in Table IIT. 
speed 


to a base of 
‘ 


as ordinates, Mr. Taylor obtained a diagram which | 


with ratios of depth to draught 


lengt 


rote Vv 4). 
indicates that up to values of —— = 0.9,the mini- 
v 


mum depth for no resistance is given approximately 
by d= 10 HS. where H is the mean draught in 


feet. The curious feature of this diagram, which is 
reproduced in Fig. 2, is that the finer models, Nos. 4 
and 5, are more readily affected than the fuller ones 
Nos. Ll and 2. The effect of depth manifests itself 
in different ways in different conditions. In the case 
of fuller models run at low speeds in shallow water, 
the ratio of draught to depth is the governing factor. 
In the case of finer models at higher speed length 
ratios in moderate depths, the relationship between 
speed and length of ship—i.e., wave length—and 
«lepth of water becomes the primary element in 
affecting resistance. Both from Fig. 1* and from 








Tasre IV. 
. a 
Time in seconds | 
Vessel. \Displace- Speed.|Length,| to steam one 
| ment. p-p- | ship’s length 
H.M.S. Hood 44,600 31.89) 810 15.25 (deep) 
H.M.S. Renown | 26,500 32.6 | 750 | 13.60(normaly | 
R.M.S. Mauretania -+| 36,000 26.0 760 17.30 | 
H.M.S. Hawkins ..| 9,750 | 30.5 565 11.30 | 
“D” class cruiser ..| 4,750 | 29.0 | 445 9.08 | 
H.M.8.Tyrian .. 1,050 | 39.72) 273 4.07 
H.M.S. Shakespeare 1,700 | 38.9 | 325 4.95 
H.M.8. Mounsey 780 | 39.3 | 270 4.06 


dictates of common sense. it is difficult to believe 
that the, depths therein indicated for the higher 
speeds and greater displacements are.really necessary 
to avoid retardation ; but for the smaller displace- 
ments and speeds, one must disbelieve in either the 
accuracy of the results or in the Law of Similarity, 
or else accept the fact that retardation is perhaps 
somewhat more serious than has generally been 


$$$ ____—_—_——- | 





* The formula, of course, does not pretend to great accuracy, 
but a compares of the formula with the speed and depth curves 
given in Fig. 6—pest—will clearly indicate the regions in which 
the two tend to deviate. 





only 10ft. should be seriously affected in 250ft.. of 
water, even though travelling at high speed, but in 
such cases the effect on the ship—if any—-must arise 





through disturbance of the wave-making element. | 
Nor—see Rota’s Model No. 1 in Table IIT.—would | 
as low a speed as 12 to 14 knots have generally been 
thought to affect a form which, in dimensions, is | 
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Before discussing the theoretical aspects involve:| 
in these cases, a résumé of the sources of the data 
hitherto available is appended. They relate almost 
entirely to vessels of the destroyer type, main), 
because on account of the high relative and absolut. 
speeds obtained by these vessels, the subject ha 
been brought into particular prominence. In tly 
case of the earlier instances, quoted above, it was 
generally regarded as sufficient to determine th. 
effect at full power, but with the range of speeds «| 
the modern destroyer the effect is found to vary tv 
and against the vessel’s advantage. Most of the pape: 
on the subject have appeared in the Transactio 
of the Institution of Naval Architects, e.g.:— 

(a) “ On Ship-shaped Stream Forms,” 1894. 

(6) ““On Solid Stream Forms and the Depth of 
Water Necessary to Avoid Abnormal Resistance o{ 
Ships,” 1895. 

These papers by Mr. D. W. Taylor, Chief Con 
structor, United States Navy, deal with stream-lin: 
pressures round plane and solid stream forms, anc| 
should be carefully studied by anyone investigatiny 
the theoretical aspect of shallow water influence. 

(c) ““On Some Trials of Danish Torpedo Cra(ft,’ 
1899. 

Captain Rasmussen gave details of the trials with 
the small torpedo boats Makrelen and Sobjornen in 
varying depths of water. These are interesting, in 
that they prove that the critical depths are ince- 
pendent of displacement. They show that disturl)- 
ance in shallow water is a question of speed length 
and depth-length ratios and not one of size. 

(d) “* Experiments with Models in Varying Depthis 
of Water,” 1900. 

Major Rota describes his experiments with mode|-, 
which we have already considered above—-» 
Table Ill. For some time these curves were in use at 
the Admiralty for correcting trial results, and rv- 
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not unlike the ‘‘ Duncan ”’ class battleships, although 
it is considerably finer. In this case, one must attri- 
bute the influence to alteration of stream-line effect 
creating additional frictional resistance. In those 
cases in which reduced depth is to the advantage of 
the vessel—a condition frequently met with at high 
speed-length ratios in very shallow water—the altered 
condition is due to the solitary wave formed being 
unable to keep pace with the ship and consequently 
there is no wave-making. 








plotted to modern sizes and speeds, show the need of 
further investigation of the question—see Fig. 6, 
Part IT. 

(e) “‘ The Trials of German Torpedo Boat 8 119 at 
Varying Depths,” 1904. 

This paper by Herr Paulus was republished in tho 
Zeitachrift des Vereines Deutscher Ingenieure, and is 
one of the most complete records available of the 
trials of a single ship in varying depths. 58 119 was 
374 tons displacement, and was tried in @ series of 
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depths from 7 m. to 60 m. on the German Admiralty 
measured mile at Neukrug. These trials will be 
referred to later. 

(f) and (g) “Experiments with Destroyers and 
Destroyer Models in Varying Depths, and the Influ- 
ence of Depth on Speed,” 1905. 

Mr. Harold Yarrow and Mr. W. W. Marriner con- 
tributed two valuable papers to the Institution of 
Naval Architects on this subject, in which will be 
found excellent curves showing variation of resist- 
ance with depth for the “* River ’’ class destroyers. 

(h) “* Torpedo-boat Destroyers,” 1908. 

In the course of the discussion of this paper by 
Mr.—now Sir—J. Thornycroft, Sir Philip Watts 
gave some curves of experimental trial results ob- 
tained by Messrs. Denny in their model tank for a 
destroyer model tested in varying depths. The model 
was of “ Tribal” class destroyer proportions, 280ft. 
by 27ft., and about 920 tons displacement. 

(j) “Trials of H.M. Torpedo-boat Destroyer 
Cossack on the Maplin and Skelmorlie Courses,” 1909. 

Sir Philip Watts published the progressive trial 
trip curves of H.M.S. Cossack, run in 7 and 40 fathoms. 

(k) “ The Speed and Power of Ships,’’ 1910. 

Mr. D. W. Taylor’s book consists almost entirely 
of data obtained from the United States Experi- 
mental Model Basin, and the conclusions drawn 
therefrom. In Fig. 147, Vol. If., he has given the 
results of a scout cruiser model tried in various depths, 
and to which reference is made below. 

It will be seen from the foregoing that literature 
on the subject of influence of depth on fuller forms 
is practically non-existent. Professor Sadler, of 
Michigan University, has published a few results, but 
their extent has not enabled them to be correlated 
with the above results. They are mainly concerned 
with full forms running at low speeds in very shallow 
water. 

In Part II. the writer proposes to deal with the 
theoretical aspects of the problem. It would appear 
that it is one which for solution calls for further 
systematic tank experiments, not only on account of 
the cost involved with full-sized vessels, but also 
on account of the practical difficulty of accurately 
measuring speeds and performances in the neigh- 
bourhood of the critical or worst depth for any 
particular speed on account of the unstable wave 
condition. On the trials of the “ Tribal” class 
destroyers on the Maplin mile in about 50ft. of water, 
it was often difficult to set the engines to obtain a 
given speed between about 21 and 25 knots, whereas 
in a tank constant depth and precise control of speed 
of towing truck are available. About the worst 
depth, a vessel is very sensitive, particularly in 
shallow water and at fairly high speeds to even small 
variations in depth. The great advantage of the 
tank for this work is specially apparent here. It 
forms a ready means of solving problems which at 
the present time are quite outside any known mathe- 
matical process. What is really required is definite 
data as to the ultimate extent of the influence of 
depth, and, particularly for deeper water, the degree 
of retardation experienced in, say, 200ft. to 240ft., 
compared with that in deeper water. These extremely 
shallow water effects are of little practical interest. 
It must not be expected that naval architects will 
find that they have been missing odd knots, though 
many destroyer builders have, on occasions, been 
grateful for quite small fractions on full power trials. 
Even small amounts in errors of measuring the true 
speed due to depth effect or other causes make a 
marked difference in the analysis of trial results, and 
until further experiment is made the extent of the 
error—if any—is unknown. Meanwhile, as long as 
marine engineers are content to watch anywhere 
from 20 to 30 per cent. of the heat in the ship’s fuel 
vanish out of the funnel tops, and perhaps 65 per 
cent. of the balance disappear out of the circulating 
water outlet, they need not grudge the naval architect 
the possible loss of a few decimals of a knot on a 
long-shore trial. 





The Thames Conservancy's Bill. 


Tae Thames Conservancy, like other bodies and 
individuals, is finding it impossible to ‘‘ make the 
two ends meet.’ It has, accordingly, lodged a Bill 
in Parliament by which it is seeking to increase its 
income. The body was brought into being by the 
‘Thames Conservancy Acts of 1857, 1864 and 1867, 
and the Thames Navigation Act of 1866, and it was 
given its present constitution by the Act of 1894. 
Broadly speaking, its duties are to preserve, free 
from obstruction and improve the navigation of the 
river and to prevent its pollution. Strictly. speaking, 
it has no proprietary ownership of the water in the 
river, but statutory recognition has been given in the 
past to payment by various water authorities to the 
Conservancy for the right to abstract defined 
quantities of water for their undertakings, which is 
equivalent to the sale of water as raw material. 
In the main it had, until within the last few years, 
carried out its duties remarkably well. It had, 
moreover, not only paid its way, but had set aside 
annually the necessary sum for the repayment 
of its debt on capital account as provided by statute, 
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an emergency, for instance, as the collapse of a 
lock or weir. The war, however, had its inevit- 
able effect. It sent/up the prices of materials and 
labour, and it caused necessary works to fall into 


arrear. 

As originally constituted, the Board of Conservators 
had control of the river from Cricklade, in Wiltshire, 
to Yantlet Creek, in Kent. By the Port of London 
Act of 1908, however, the sphere of its down-river 
jurisdiction terminated at an imaginary line drawn 
across stream at a point 265 yards below Teddington 
lock ; or really at the commencement of tide water, 
if we omit the barrage at Richmond, which is not 
continuously operated. 

Its income is derived from :— 


(A) Tolls on merchandise traffic ; 

(B) Tolls on pleasure boats ; 

(C) Payments by the water companies ; and 
(D) Rents and miscellaneous receipts. 


Of the total income of £59,063 received in the year 
1919, (A) represented £2573, or 4} per cent; 
(B) £9041, or 15 per cent. ; (C) £40,600, or 69 per 
cent. ; and (D) £6849, or 11} per cent. In a report, 
made in March of last year, by the Rates Advisory 
Committee of the Ministry of Transport, it was 
proposed to permit the Conservators materially to 
increase the tolls chargeable on merchandise and 
pleasure craft, and to impose certain new tolls not 
hitherto charged—the increases, on the average, 
amounting to over 150 per cent. on those previously 
levied. The members of the Committee estimated 
that tlfe proposed changes would result in the receipt 
of additional income to the amount of between 
£15,000 and £17,000 per annum. They, however, 
specifically stated that they only recommended the 
new charges on the assumption that the Conservators 
would apply to Parliament for an Act “‘ increasing 
the contribution of the Metropolitan Water Board 
by a very substantial amount.”’ It is, doubtless, 
in consequence of that stipulation that the Con- 
servancy is taking its present step. 

Now, in addition to the Metropolitan Water Board, 
there are four other authorities which have a statu- 
tory right to abstract water directly from the Thames. 
They are :— 

(1) The Corporation of Oxford, which may 
take an amount limited to a maximum of 
5} million gallons per day. For that privilege 
it makes no contribution whatever ; 

(2) The South-West Suburban Water Com- 
pany, which, in addition to obtaining supplies 
from artesian wells, pays to the Conservancy 
£250 a year for the right of abstracting 1,500,000 
gallons per day, with an additional £100 a year 
for each 500,000 gallons per day in excess of that 
amount, with a maximum of three million 
gallons per day ; 

(3) The West Surrey Water Company, which 
pays £50 a year for each half a million gallons 
of average daily abstraction, with a maximum 
otf 3,000,000 gallons per day ; 

(4) The Woking Water and Gas Company, 
which pays £150 per annum for each 500,000 
gallons up to one million gallons, with an 
additional £100 a year for each 500,000 gallons 
in excess of 1,000,000. 


As a matter of fact, the total contribution of the 

three companies averages, at the present time, about 
£600 per annum. ‘The Metropolitan Water Board 
may abstract up to a maximum of 1,200,000,000 
gallons in any one day, providing that the flow over 
Teddington Weir is not thereby reduced below 
170,000,000 gallons per day, but must not take more 
than an average of 300,000,000 gallons per day 
throughout the year. In the days of the old London 
water companies, each company paid the Conservators 
separately for the water it abstracted. On the 
constitution of the Metropolitan Water Board the 
separate payments were combined into one single 
contribution, and as, by the terms of the Thames 
Conservancy Act of 1911, the powers of abstraction 
from the river by the Metropolitan Water Board 
were radically altered and increased, and certain 
restrictions, all of which were of considerable value 
to the Board, were removed, the annual amount 
due from the latter was increased from some £33,000 
odd to £40,000. It remained at that figure until the 
end of the year 1920, when the payment was auto- 
matically increased to £45,000 per annum. That 
amount, unless the change, which the Conservancy is 
seeking by its present Bill to make, is effected, will 
be the contribution which the Board will have to 
make during the current year. 
For that amount it will be able, as has been said 
above, to abstract from the Thames an average 
daily volume of 300,000,000 gallons of water. Three 
hundred million gallons a day mount up to 
109,500,000,000 gallons per year, so that if the Board 
abstracted the full quantity for which it has statutory 
powers it wouid be paying at the rate of, say, 8s. 3d. 
per million gallons. The present Bill, however, 
seeks to increase the contribution by 150 per cent., 
and to make it £112,500 per annum in place of 
£45,000. The higher sum would mean thsi the water 
would cost the Board about £1 0s. 64d. per million 
gallons. 
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Conservancy’s estimated expenditure for the year 
1920 and subsequent years was made up as follows :-~ 


Service of debt, establishment, &c., charges, £ 
after allowing for increases due to the war .. £50,000 
Cost of maintenance of the navigation, which, 
before the war, cost £20,000, and is now 50,000 
One-fifth part of arrears of renewals, repairs, 
Gee ba ce ee Ges ae 30,000 
Total . £130,000 


The estimated receipts for 1920, without any 
additions which might be made as the result of the 
Rates Advisory Committee's inquiry, amounted to 
£62,580, so that an annual deficit of £67,420—at 
any rate for the next five years, or until the arrears 
of renewals, &., aré worked off—was to be antici- 
pated. Since the date of the inquiry, however, 
there have been further advances which have added 
some 90 per cent. to the cost of labour and materials, 
some of which is of a permanent nature. The Con- 
servancy’s Bill also provides for an increase in 
borrowing powers for the purposes of the under- 
taking, and provision must be made for the interest 
on, or repayment of, such moneys. Taking these 
facts into consideration, it is calculated that the deficit 
may well be in the neighbourhood of £90,000. 
Towards making good that deficit the possible 
£15,000 to £17,000 to be derived from increased tolls 
will not go very far. Assuming the receipts from 
that source to be £16,000, and assuming that the 
other items of revenue may expand to the extent 
of, say, £4000, the deficit would still be some £70,000, 
whereas the additional amount, over and above the 
£45,000, which it is sought to obtain from the Water 
Board and other water companies is £68,500. 

In its report, the Rates Advisory Committee 
commented adversely on the cost of the various staffs 
at the head office of the Conservancy—which amounts 
to over £10,600 per annum—a sum which it deems 
excessive for the administration of an undertaking 
the total income of which is only some £60,000 
per annum. The report states, however, that a com- 
mittee had already been appointed to consider the 
possibility of economies in that direction. The Con- 
servancy, on its part, defends the large expendi 
ture on the ground that the administrational work, 
which has to be done, is very, considerable. 
The length of river which has to be patrolled, 
policed, and generally supervised is no less than 
136 miles. Furthermore, it is pointed out that 
the area within the watershed draining to the 
river is over 3800 square miles in extent. In that 
area every river, stream, brook, ditch or pond, water 
from which may find its way into the Thames, is 
visited at regular intervals; all the sewage works, 
effluents from which flow, directly or indirectly, 
into the river, have to be inspected and controlled ; 
forty-nine locks and seventy-seven weirs and tumbling 
bays have to be kept in repair and operated ; 
while the navigation of the river has to be maintained 
and care taken that nothing is done to obstruct the 
flow ot the water. Not a single pile can, for example, 
be driven except under the direct instruction of the 
Board. The major part of all the directional work 
entailed is done from the head office. 

From the point of view of the Water Board there 
will, of course, be opposition to the proposed increased 
charges for water, though what increase may he 
granted by Perliament will, naturally, be passed on 
to the consumer. The Water Board is itself in a bad 
way financially, and its deficit on working «becomes 
greater year by year. It, also, is, therefore, applying 
to Parliament for permission to increase its charges, 
and it is seeking, among other things, tor power to 
raise the existing rate of 5 per cent. of the rateable 
value for domestic supplies to any extent which may 
be found necessary up to a maximum of 10 per cent. 
It is probably not far short of the mark to say that, 
should it succeed in its application and should it 
exercise the power, so obtained, to the full, the Water 
Board’s income would be increased by some £3,000,000 
per annum. Beside that figure the Conservancy's 
claim for an additional £67,500 is comparatively 
small. In this connection it 1s ot interest to 
investigate what the result in pounds, shillings and 
pence would accrue to the consumers of water in the 
area served by the Water Board if the Conser 
vancy’s demands were granted in tull. Apparently 
the increased payment would represent about 2! 
per cent. of the net revenue which the Board derives 
from water rates at the present time, so that the 
additional charges to the consumer would amount 
to about jd. in the £1 of the rateable value. That 
does not sound a large amount, but, in these 
days of high costs, any addition to expenditure 
is bound to be resented, though whether or not that 
resentment will affect the decision of Parliament 
remains to be seen. Meanwhile, the London County 
Council is taking a hand in the matter, and it has 
passed a resolution that, in its opinion, it is inequitable 
that the water consumers or ratepayers of the 
Administrative County of London should be re- 
quired to make, through the Metropolitan Water 
Board, increased contributions to the Thames Con- 
servancy until adequate payments are made by the 
authorities of the up-river localities in respect of the 
advantages received by them from the operation of 
the Conservancy. 





In the Rates Advisory Committee’s Report, the 





and laid by a certain amount for use in case of such 





We may here say that action similar to, but on 
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PRECISION GAUGE MANUFACTURE 


(For description see opposit: page.) 
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a smaller scale than, that proposed by the Thames | 


Conservency, is being taken by the Lee Conservancy, 
and the Council’s resolution is framed to include 
that as well. 








Precision Gauge Manufacture. 
By ARTHUR G. ROBSON, A.M.I. Mech. E. 


THE precision gauge illustrated in Fig. 1 consists 
of three separate parts. There is a circular ring 
3.25in. diameter by 1.32in. thick, a conical plug 
fitting in the ring, and a .375in. rod with a form of 
cotter through it. The frustum of a cone has an 
included angle of 74 deg. and is 2.124in. at the largest 
diameter, whilst its length is .995in. The axis of 
the hole through which the cotter pin fits intersects 
the horizontal plane at the centre of the upper face 
of the ring. The axis is inclined at 37 deg. to the 
horizontal, so that it is at right angles to the sloping 
face of the conical hole. By making the hole .375 





the grinding machine that an included angle of 74 


| deg. is secured on the plug, and the grinding opera- 


tion is continued until the large-diameter of 2.124in. 
is secured, The smaller diameter is not given, for 
it would be impossible to measure the end by the 
micrometer even if this size were available. With 
work having such small tolerances as .0003in., the 
grinding machine cannot be rigidly relied upon to 
give the necessary accuracy merely by swinging the 
table over to 37 deg., so that the included angle is 
74 deg. The work, of course, will be very nearly 
correct, but by grinding up an additional check 
piece, Fig. 3, the results can be relied upon to within | 
.0003in. In Fig. 3 two dises are shown secured upon 
a mandrel having a washer in between them, so that 
they are a known distance apart. We will make 
disc A and the washer 1.124in. overall length as 
shown, and assume that B is lin. from the apex 
of the cone. In Fig. 4 half the elevation is shown, 


and from it we have H = 1 tan 37 deg. = .7536in., 
and P = 2.124 tan 37 deg. = 2.124 x .7536 
= 1.6006in. Therefore A = 3.2012in. and B 







































































rollers are thereafter raised to another height, upon 
parallel pieces, and another measurement corre- 
sponding to X is obtained for the new height. If the 
measurements X agree with the calculated sizes, the 
work is correct. In this instance the rollers are given as 
.3in. diameter. In the shaded triangle (see Fig. 6), 


15 15 : 
 — soa FT dew. 70057 ™ 1878in. 
1.062 1.062 
From Fig. 6, height B = tan37dez. jj§.7536 


1. 4092in. 


Also C = B .995in. = 1.4092 — .995 = .4142in., 
and D = C E = .4142 + .15 = .5642in. The dis- 
tance F D x tan 37 deg. = .5642 x .7536 
= .4252in. Therefore, distance X which equals 
2(F +H radius of one roller) = 2 (.4252 +- .1878 
+ .15) = 2(.763) = 1.526in. It is, of course, essen- 
tial that the rollers should be carefully made and 


accurately finished. 
The blank for the circular disc must now be pre 
pared. 


After roughly machining it all over, it should 
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A 


a 
face 


0003in., 
projecting 
1.425in. from the centre of the gauge and 0. 5in. high 


}- .0003in. and the cotter pin 7 
little freedom is permitted. I 
is formed on the upper face of the ring. In the lower 
face a .512in. hole is made. The cotter and its pin 
are drawn out separately, and the cotter must be 
square and central with the axis of the pin. The 
lower face projecting from the cotter pin is curved, 
the radius being . 5in. 

As the ring will be made from a cireular blank 
that has been thoroughly annealed, the first point 
to consider is how the projecting edge is to be formed. 
As shown in plan, it stands outside the outer edge 
of the ring, so that the face could be determined | 
as shown in Fig. 2. Here the ring is cut off to 1.425in., | 
and a rectangular plate secured to it so as to project | 
.5in. above the gauge. The measurement 1.425in. 
is secured by making the total width across the ring 
3.05in. as shown. This work is not attempted yet, 


but as the method of procedure has been decided 
upon, the gauge can now be started. 
The plug is made first. 


It is possible so to adjust 


| size 
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1.5072in. The pieces A and B need not be ground 
to these sizes, but what is essential is that whatever 
A is made, then B is (3.2Q12 — 1.5072) 
1.694in. If this condition is fulfilled then 
the included angle will be 74 deg. In measuring the 
sizes A and B, great care should be exercised so as 
to obtain a reliable measurement without damaging 
the effective edge. 

Having made the sample taper piece in Fig. 3 to 
satisfy the required conditions, the actual plug may 
he made. After the plug has been roughly machined 
to the taper and length, it should be hardened. As 


less. 


| there is little likelihood of the plug warping during 


hardening, an allowance of .008in. is sufficient for 
grinding. The grinding is continued with the setting 
of the machine unaltered from the grinding of the 
dises in Fig. 3, until the large diameter is 2.124in. | 
The length .995 is then secured by grinding the | 
end face adjacent to the small diameter. In order | 
to test the plug it is convenient to place it as shown | 
in Fig. 5 between two rollers of equal diameter. The 
overall measurement X is then determined. Tho 





| be annealed again. The external diameter is ground 

to within .005in. of 3.25in.—this amount being 
finally removed to secure concentricity. The .512in. 
hole is then ground to size, and the conical hole is 
ground until the upper face of the plug gauge is just 
level with the face of the ring. In trying the plug 
in the dise it will be apparent how the surfaces are 
bedded together, and whilst it may be inferred that 
the tapers correspond, this should not be accepted 
as @ final check. It is convenient to use steel balls 
in the conical hole as a check upon the sizes and also 
the included angle. The height N in Fig. 7 can be 
calculated for any given size of ball. A corresponding 
height N for a slightly larger ball is afterwards also 
found. The height cannot be obtained unless a plate 
of known thickness is placed over the hole in the 
base so that a micrometer can be used. The overall 
height is then equal to N plus the thickness of the 
plate used. For finding N the following method 
will suffice. From the shaded triangle : 


(H >". =p —-_-. us .6900In. 
sin 37 deg. .6018 
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AB 
tan 37 deg. 
1.062 


. 7536 
. 0892in. 


In the triangle A BC, BC = , and BC 


1.32 + 2. 


1.062 — .9948. .°. & 
. 8308, anda = .0892. .-. H = .74l6in. N H 
radius of ball. N 7416 + .5 = 1.2416in. 

The allowance of .005in. upon the outside diameter 
of the dise is then removed, and the thickness of the 
dise secured by placing it upon a .512in. mandrel, 
und grinding. At the same time the bevel is made 
to permit a better exit for the drill whilst drilling 
the .375in. hole. : 

We have now to make a jig block for drilling the 
-375in. hole. It is a rectangular block J—Fig. 8— 
secured between two plates P, at an angle of 53 deg. to 
the horizontal. The circular hole in it is made so 
that the gauge is a reasonably tight fit in it. It will 
be necessary to grind and true up two adjacent sides, 
viz., those represented by AD and DE. The thick- 
ness T of the block is made .002in. less than the 
depth of the gauge. A back plate B is attached to 
the block by four screws ; the other plate C is made 
of cast iron because of its peculiar shape. It is 
necessary to grind the back plate B so that the thick- 
ness is uniform. This requirement has to be fulfilled, 
because the jig block is set from the face of this 
plate as shown in the sectional view of Fig. 8. When 
the angle of 53 deg. has been obtained, the mandrel M 
must be square in all positions relatively to the edges 
of the plates P, any adjustment required being made 
by filing the bottom faces of the plates. 

The chief concern is the position of the axis of 
the mandrel. In Fig. 1 the intersection of the axes 
of the gauge and hole is on the upper face of the 
gauge. In Fig. 9 the jig block is shown with the 
top cover plate resting upon the gauge in the block. 
We require to know the height AP at a distance 
DZ from the axis. The distance DZ is found 
by finding T in Fig. 10 and adding this measure- 
ment to the radius of the hole in the jig block. By 
using @ ground pin as shown, and measuring the 
distance K, the distance T can readily be deter- 
mined. If T is found to be .568in., then D Z = 
@ on 
= .568 = 2.193in. 


Fig. 9—DX = 
1. 6526in. ; 
to the underside of the pin surface. 


angle PX B 37 deg., and X P = 


»t.6., .7536 2 = 
But H+2 = 


1.32 +-2= 


In the triangle X D Z— 


DZ tan 37 deg. = 2.193 x .7536 
but we must know DP the distance 
From Fig. 11, 
=3 . XB 
cos 37 deg. 
is half the diameter of the mandrel, which is .368in. 
This size is .007in. less than the finished size of the 
=.  — é 
~AR= “F986 = .2304in. .-. DP 
= DX — XP, iec., 1.6526 — .2304 = 1.4222in. 
There A P = D P + depth of gauge = 1.4222 + 1.32 

= 2.7422in. It should be noted that the depth of 
the gauge is taken here because the jig block is less 
than this amount, and the plate C rests upon the 
gauge. 

In addition to this position, the pin must also be 
upon the centre line of the gauge, as shown in Fig. 12. 
The height of the axis in this position can be found 
by using a ground pin. The four screws shown in 
Fig. 12 hold the cover plate to the jig block, but in 
order to permit of slight adjustments the holes in 
the plate should have some clearance on the screws. 
Having arranged the plate in its true position, two 
holes should be drilled through the plate and jig 
block for the insertion of ghe dowels. 

The .368in. hole having been drilled, it must now 
be enlarged by .00lin. at a time and pins of corre- 
sponding size placed in the hole. The angle of 
37 deg. is then tested, whilst the centrality is 
examined by holding the gauge as in Fig. 13, and the 
distance underneath the gauge tried by slip pieces. 
It is essential to have the back face of the gauge 
held against the vertical face of the block. By turning 
the gauge over so that its lower surface is vertically 
above, any error in centrality will be apparent when 
the slip is tried. As the hole is enlarged step by 
step by .00lin. the pin used has to be increased in 
size, and consequently the height H—Fig. 13—also 
alters. It is therefore necessary to have a few slips 
made to definite sizes, although by calculation the 
actual final height H is known. 

Nothing has yet been said as to testing the position 
of the axis for the intersection with the top face of 
the gauge. Before any reaémering is attempted upon 
the drilled hole, a portion of the gauge must be cut 
off, as shown in Fig. 2, and a plate attached to the 
face so formed by screws. It is evident that this 
plate must be removed several times in order to 
test the angle of the hole. In Fig. 14, the upper 
part of the gauge is shown. [In order to test the 
position of the point X to see whether it is in the 
plane of the gauge face, and at a distance of 1.425in. 
from the face for the attached plate, a ground roller 
is used, which should touch the surface of the pin, 
plate and gauge. In Fig. 14, 

X Z 
sin 37 deg. 
1.425 . 2347 
18} deg. and K -- R 


hole required. 


. 1875 

. 7986 

1.1903in. The angle 
= 1.1903in. From the 

PQ R 

sin 183 deg. 3173 


X Y .2347in. 
a ae 

PY Q : 
triangle P Y Q, P Y 





P Y = 3.1515 R (radius of roller ="R). Now K 
= PyY cos 18} deg. K = 3.1515 R x .9518. 
-*. (3.1515 R x _ .9518) + R = 1.1903, or[3.9996 R 
1.1903, 7.e., R = .2976. .°. diameter of roller 
.5952in. When this roller just passes under the 
finished size pin placed in the hole, and centrality 
and angle are correct, the hole is correctly situated. 

We have now to deal with the cotter and the cotter 
pin. The cotter is made as shown in Fig. 16—the 
details of one being shown in Fig. 15. The cotters 
are turned, and partially parted, and are finally 
ground to lin. diameter. Eash washer portion is 
left .005in. on the thick side, and is finished to .2in. 
after being cut off. The piece Fig. 16 is then placed 
in a universal dividing headstock, and the opposite 
sides are ground to two parallel faces until .7}2in. 
is registered, as in Fig. 17. The height H—Fig. 18— 
has now to be determined. H = y (5% — .1875? 


= .463in. The whole set of cotters is turned round 
through 90 deg., so as to grind the faces .926in. 
apart, as in Fig. 19. After the cotters have been 
sawn off the finished depth of .343in. is obtained, 
as shown in Fig. 20. 

The hole for the cotter is drilled, as in Fig. 2). 
This method permits about .05in. for filing and 
finishing the slot. The holes are marked off on a plate 
P—Fig. 22—-which is held on a jig block through 
which the cotter pin fits. The pin in the plate P 
must be square with the axis of the .375 pin, whilst 
the central position is finally checked by segmental 
pieces applied to each side of the pin, as shown in the 
end view—Fig. 22. Before the drilling is continued 
through the jig block, the position of the plate should 
be truly secured, as shown in Fig. 23. The height 
A can be found, and then the height of the axis 
ean be deduced. Finally, the height B is determined, 
and the pin is set to such height by means of a slip. 
The length L in Fig. 22 is roughly determined with 
a rule, but allowance must be made for securing the 
distance 1.5in. in Fig. 1. 

After drilling the two holes, each side of the jig 
block is filed larger than the finished size of the cotter 
for clearance, as in Fig. 24. The plate P is removed, 
and two other plates having the finished size of slots 
in each are secured to the block. By careful filing 
and using drifts the slots can be made central and to 
size. Finally, another jig block B—Fig. 25—is 
required, having a lin. diameter hole, and another 
hole at right angles for the cotter pin. The piece R 
is held on.so as to press the cotter against the curved 
surface of the lin. hole. Whilst it is held in that 
position a hardened plate P is secured on to the block 
as a jig for drilling the pin hole through the cotter 
and pin. The jig block also acts as a check for deter- 
mining whether the cotter is centrally situated. Care 
will have to be exercised so as to secure that the .375 
hole shall be central with the lin. hole and at right 
angle to it. The test for right angles is made as in 
Fig. 26 by passing the pin through a hole in a lin. 
mandrel as shown. When the mandrel is vertical 
the heights H should be equal. 
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THE final paper read on the first day of the meeting 
was that presented by Mr. W. R. J. Whiting on ** The 
Strength of Submarine Vessels.’’ In the discussion 
which followed, Professor J. J. Welch referred to the 
immense amount of thought and investigation involved 
in the writing of the paper, and expressed the opinion 
that the solution was more easily reached by 
Mr. Whiting’s method than by that generally 
adopted. The contentions of the author were par- 
ticularly applicable to the case of small submarines 
where the ordinary method involved a considerable 
percentage of error. It was only by careful study of 
the paper and a comparison of the results obtained 
with those worked out for actual ships that the value 
of Mr. Whiting’s investigation of the subject could 
be appreciated at its proper value. 

Mr. W. E. Noble said that the Admiralty methods 
were based on those of Bruhn, but the plan sug- 
gested by Mr. Whiting for attacking the problem 
was, in his opinion, to be preferred. It had an im- 
portant practical application in connection with the 
limitation of the size of submarines. It was obvious 
that as submarines got larger, they must be able to 
go to great depths with safety. It seemed reasonable 
to assume that the safe diving depths varied directly 
as the linear dimension of the vessel. The speaker 
illustrated his contentions by mathematical reason- 
ing, and applied some of the formule quoted to the 
case of German submarines. 

Mr. P. Hillhouse said that when he served on a 
small committee during the war period the problem 
of large submarines was investigated. They experi- 
enced great difficulty in obtaining satisfactory results 
from the point of view of strength, and that aspect 
required more study and research. He was glad, 
however, to say that none of the officers who gave 
evidence before the committee had the slightest 
hesitation in offering to handle these large submarines. 

Mr. Whiting, in a brief reply to the discussion, 
hoped that the Admiralty would decide to carry out 
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experiments with German submarines, if not with our 
own boats, by making a series of progressive depth 
trials in order to ascertain what actually happened 
to submarines at increasing depths of submergence. 
He thought there was distinct evidence that as sub- 
marines increased in size they became increasingly 
difficult to handle, F 

At the opening meeting on March 17th, the Duke 
of Northumberland presiding, a large attendance 
was secured for the group of three papers down for 
discussion. The first of them was that by Mr. R. J. 
Walker and Mr. 8. 8S. Cook, “‘ Mechanical Gears of 
Double Reduction for Merchant Ships,” which will be 
found on page 327. 

Vice-Admiral Sir George Goodwin reminded the 
Conference that not a single case of failure in reduc 
tion gears had occurred in the Navy. No doubt this 
was partly explained by the fact that the conditions 
of operation were very favourable, as compared with 
those prevailing in the merchant service. Most 
the steaming in the Navy was carried out at a lowe: 
percentage of full power than obtained in the mer 
cantile marine. At the same time, he was confident 
that if called upon to work at full power, warship 
machinery installations would give a satisfactory 
performance No double reduction gears had been 
fitted in the Navy, and in other respects conditions 
of working were favourable. 

Mr. Orde, referring to Fig. 1 in the paper, asked 
whether it would be possible to obtain a continuous 
record of revolutions. If it were possible to get such 
a retord, a good deal of light might be thrown on the 
eauses of deviation from a symmetrical curve. 

Engineer-Captain Onion inquired if the authors 
had any facts not disclosed in the paper to support 
their contention that higher loads could be safely 
adopted. Marine engineers required full information 
as to the performance of double reduction gears. He 
thought it would be interesting if Sir Charles Parson-~ 
and his staff would fit geared turbines in a merchant 
vessel, take it to sea, and perhaps run the gears to 
destruction, in order to prove to marine engineers what 
were the safe working limits. He was able to say 
that the gearing of the Cameronia which left the Clyde 
last week on her trials had since been examined, and 
had been found to be in perfect condition. 

Sir Charles Parsons expressed the opinion that thx 
high efficiency of gearing in Admiralty service was 
partly explained by the character of the wake. In 
warships the lines were very fine and the wake co 
efficient small, so that a uniform drive was obtained 

Sir John Biles said he had recently had the respon 
sibility of deciding whether the gears in four large 
ships should be scrapped and larger sizes substituted 
It was very desirable in view of what had happened 
in some cases that all the facts in connection with the 
performance of double reduction gears at sea should 
be disclosed. A considerable quantity of data must 
have been accumulated by this time which would 
be much valued by marine engineers, and he appealed 
to those who possessed the information to make it 
public. 

In replying to the discussion, Mr. Walker empha- 
sised the main point of the paper, which was the need 
for accuracy in the cutting of gears and in alignment 

The next paper taken was that by Mr. E. W 
Blocksidge on * Life-saving Appliances on Cargo 
and Passenger Vessels.” 


After summarising the various regulations in operation during 
the past seventy-five years for the saving of life at sea and the 
safety of ships, the author proceeded to discuss the effect of the 
eestat-tlag te islation on the efliciency of lifeboats and boat 
Lothian apparatus. The conclusion come to was that the 
regulations now in force, as they affected the large passenger 
vessel—particularly the vessel of the “‘ mixed "’ type—made it 
practically impossible for the whole of thelifeboats to be launched 
in a reasonable time, by reason of the restricted number o 
davits at the ship’s side, as limited by the vessel's length. 

He pointed out that in the Titanic disaster 68 per cent. of 
those on board lost their lives. In the cases of the Empress ot 
Ireland and Lusitania, both of which were fitted with * boats 
for all,” the percentage of loss was 68 and 61 respectively. 
Having dwelt on the importance of wireless telegraphy and the 
provision of buoyant apparatus, the author concluded by making 
the following proposals : 

(1) Foreign-going Passenger Steamships.—(a) Only’ such life- 
boats to be carried as can be attached to or stowed immediately 
under davits at the ship’s side. If necessary, further equipment 
to be installed in the form of buoyant apparatus having seating 
accommodation, which can be speedily launched without the 
assistance of boat-lowering apparatus. Accommodation to be 
provided for all persons on board, plus 25 per cent. in excess 
(6) A complete revision to be made of the various classes ot 
boats carried under davits. The abolition of the present Class 1K 
open lifeboat fitted wth outside buoyancy, and the wooden 
pontoon lifeboats, unless fitted with internal buoyancy air cases. 
(c) All lifeboats to be fitted with efficient hand pumps. (d) The 
extended provision and use of motor lifeboats in passenger 
vessels of 10,000 tons gross tonnage and above ; to act as convo) 
leaders or relief boats and fitted with wireless telegraphy. 
(e) Towing facilities to be provided in all lifeboats. (f) The 
compulsory provision of emergency lighting apparatus, to 
facilitate the launching of lifeboats in the darkness of night 
(g) Rope ladders secured and stowed at the ship’s side. 

(2) Foreign-going and Home-trade Passenger Vessels.—(a) The 
standard unit of capacity for open boats of Class I. to be in 
creased to 11 cubic feet instead of 10 as at present, or a definite 
number of persons allocated to boats of standard dimensions, 
in conformity with the actual seating accommodation without 
interfering with the freedom of the oarsmen. (b) The abolition 
of masts and sails, except in the emergency boats. A light pole 
mast to be provided for signalling purposes. 

(3) All Passenger and Cargo Vessels.—{a) Locker accommo- 
dation to be provided in all lifeboats and rafts, for the stowage 
of portable equipment, such as lantern, red lights and so forth. 
The liquid compass to be of the binnacle type and stowed under 
cover of the after thwart in the stern sheets. (b) Bilge rails to 
be fitted on all boats, to provide a “ hand hold ” should be boat 
be capsized during the operation of launching. 

(4) Foreiqn-qoing and Home-trade Sailing Vessels of 100 Tones 
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Gross Tonnage and Above.—The open boat without internal 
buoyancy air cases-—-Class 3—to be abolished. All vessels to 
be equipped with lifeboats, and fitted with receptacles for con- 
taining @ larger supply of water and biscuits than the present 
statutory rules require. 

Mr. Peskett said that since the latest regulations 
as to life-saving appliances on passenger vessels 
came into force, he had had many opportunities of 
making practical observations on board ships. It 
was difficult to think that anyone who had witnessed 
boat drill on an ordinary passenger liner could believe 
that the existing rogulations had produced the appli- 
ances best suited for live-saying in case of accident. 
It appeared to him that in the desire to realise the 
principle of “ boats for all,’’ too much stress had been 
laid upon the provision of what might be called the 
bueyant part of the equipment without due con- 
sideration of the stowage and operating problems. 
In some vessels a large percentage of the ship's 
crew went to sea_insufficiently drilled and insuffi- 
ciently acquainted with the handling of boats or had 
no natural aptitude for such work. This subject was 
receiving attention by the managements of large 
transatlantic liner companies, and crews were 
regularly drilled in the handling of boats. Wireless 
telegraphy stood out, however, as the most important 
factor in the problem of life-saving at sea. With 
regard to subdivision, that was a purely physical 
property of the ship itself, but it was a basic con- 
sideration in the question of safety, either in keeping 
the ship afloat until boats were lowered or until help 
was given by other ships. It seemed to him that the 
most desirable thing to do at the present time was to 
co-ordinate all the existing legislation on the subject 
and eliminate the overlapping regulations. 

Captain Young—Board of Trade—agreed with 
those who contended that bucyant apparatus might 
verve a useful purpose in sudden emergencies. It 
was known that during the war such apparatus had 
saved may lives, but many lives had also been lost 
hecause when men climbed on top of live-saving 
appliances of this character the tendency was for 
them to capsize. In any case, even if buoyant 
apparatus was perfectly stable, it afforded but little 
shelter, and boats would therefore always be neces- 
sary. The type of boat used was now different from 
that installed on ships before the time of the Titanic 
disaster. At that time the majority of ship’s boats 
were neither safe nor seaworthy, and were not capable 
of accommodating the number of people for which 
they were supposed to be designed. As a result of 
the investigation of this subject, a design had been 
adopted which had improved materially the form of 
ship’s boats. An inquiry had been held into casualties 
caused by the submarine campaign against merchant 
shipping, and in no case was an adverse report made 
on the behaviour of lifeboats once they got clear of 
the ship’s side. The boats had not only carried their 
full complement of passengers and crew, but in many 
eases an overload of 256 to 30 per cent. without 
capsizing. The Board of Trade had co-operated 
with shipping companies in the training of ship's 
crews, and in the near future it appeared certain 
that all the men engaged on shipboard, including 
stewards, would be capable of handling boats. He 
had recently witnessed a remarkable demonstration 
of boat lowering at Belfast, where the boats of the 
ship were lowered in 8} min. by the Toplis davit 
gear. The vessel in question was the Arundel Castle. 
Another remarkable result was achieved on the 
Olympic with a different type of gear designed to 
deal simultaneously with the boats on both sides 
of the ship. In this test it was found possible to 
put off about 3400 people in 20 min. The Cunard 
Company was vying with the White Star in connec- 
tion with life-saving appliances. 

Sir John Biles criticised some of the contentions 
of the author. The modifications suggested by Mi. 
Blocksidge could not, he thought, be adopted, having 
regard to the reports of the Boats and Davits Com- 
mittee and the Life-saving Appliances Committee. 
Ships of the intermediate type of liner carried large 
numbers of passengers, with a very limited amount 
of space for boats, and he thought that in dealing 
with such vessels the regulations had been designed 
to make a fair compromise. Trials with certain types 
of buoyant apparatus had shown the inutility of such 
appliances for life-saving purposes, and it had been 
necessary to substitute good life rafts. For his own 
part, if he were asked to leave a sinking ship, he 
would rather leave it in a lifeboat than on a buoyant 
apparatus 

Captain Veale reminded the meeting that a raft 
had an advantage over a boat in that it would float 
off the ship more easily, was simpler to handle and 
would stand rougher usage. A fair proportion of 
the two types of life-saving appliances to install 
would be two-thirds boats and one-third rafts and 
buoyant apparatus generally. 

Mr. Barnett considered it of great importance that 
all lifeboats under davits should have sails, even in 
the case of motor lifeboats. Further improvements in 
the design of lifeboats were necessary. 

In a written contribution to the discussion, Mr. 
A. T. Wall said that Mr. Blocksidge had performed 
an extremely useful purpose in calling attention 
to the present state of the Rules for Life-saving 
Appliances, in so far as “ boats for all’’ were con- 
cerned. He had_said that ‘‘ the length of the vessel 


along the vessel's side."’. He might have.added that 
the necessity of providing eargo hatches and clear 
space for loading and discharging cargo, abreast of 
them, also limited the number of davits. That was 
all the more marked since the Subdivision Rules 
have been enforced, because the number of bulkheads 
had been increased, and consequently there were 
more cargo hatches. There could surely, Mr. Wall 
urged, be no disputing the fact that lifeboats were 
preferable to buoyant apparatus, but since a great 
number of the boats now legally necessary could not be 
launched in an emergency, the point to decide seemed 
to be as to whether buoyant apparatus was better 
than nothing at all. There could be little doubt on 
that point. One of Mr. Blocksidge’s arguments was 
that modern appliances for inter-communication 
between ships and shore stations rendered a buoyant 
apparatus sufficient for the purpose of keeping persons 
afloat until external help was obtained, which should 
be rapidly fortheoming. In view of tnat, it was 
difficult to understand why the author wished to 
reduce the number of persons for which a lifeboat 
wae at present certified, because, after all, the lifeboat 
was preferable to a buoyant apparatus, providing it 
coyld be launched, and gs much use as possible 
should be made of boats. In connection with the 
subject it would be an advantage if the Board of 
Trade in its Rules for Life-saving Appliances would 
connect definitely the various divisions therein with 
the various divisions for steam certificates. In con- 
clusion, Mr. Wall asked why a cargo ship with twelve 
passengers should require lifeboats on each side of 
the ship for all the passengers and crew, whereas if a 
few more passengers were carried the boats on both 
sides together were only necessary for a similar purpose. 
The author briefly replied to the discussion. 


A paper was then presented by Mr. M. E. Denny on 
“The Design of Balanced Rudders of the Spade 
Type.” 

This paper described experiments made with models of 
balanced rudders of the spade or overhung type, in order to 
throw light on the considerations which should guide the designer 
in (a) fixing the diameter of the stock to suit the bending and 
twisting moments, (6) in determining the longitudinal position 
of the stock relatively to the rudder area, and (c) arriving at the 
over of the steering engine required to operate the rudder. 
The author's experiments showed that at ordinary immersions 
the normal pressure on rudders varied on the average with 
about the 1.25 power of the speed, and not with the square as 
commonly supposed, The directions in which the r sults of 
model experiments should be modified in passing to the design 
of the full-sized rudder were discussed. Thereafter, a rule was 
given for calculating the diameter of the stock from a know- 
ledge of the bending, torsional and frictional moments called 
into play. The steering engine, the author said, should be of 
sufficient power to exert a turning moment in excess of the 
maximum net twisting moment combined with the additional 
moment required to overcome the friction of the bearings. As 
regarded the position of the stock, the author pointed out that 
as the maximum twisting moment when going astern would be 
very much greater than when going ahead at the same speed and 
with the same angle of rudder, the dominant factor in fixing 
the position of the centre of the stock was usually the astern 
speed to be attained. The position of the stock should be ad- 
justed until the twisting moment when going astern at the 
tended speed was, say, 10 per cent. greater than that when 
going ahead at full speed. The paper concluded with a brief 
account of some observations taken on board the cross-Channel 
steamers Curraghmore and Anglia, by means of a Denny- 
Edgecombe torsionmeter applied to the rudder stock, and with 
some notes on the design of rudders as based on the results 
obtained in similar existing ships. 


A brief discussion followed. 

In the afternoon a paper on the “ Standardisation 
of Data for Aircraft Calculation’ was read by Mr. 
H. B. Wyn-Evans. 


In this paper information was given regarding the conven- 
tional definitions adopted as standard by the Air Ministry when 
dealing with airships. The standardised factors included 
useful lift, disposable weights, dischargeable weights, static 
ceiling, speed, endurance, &c. In concluding the paper, the 
author referred to what he called the economic commercial 
characteristic of an airship, namely, the ratio of the income 
derived from the transport of goods or passengers to the expendi - 
ture. According to a German writer, this ratio for an airship 
could be expressed as 

5Ue 
0.9 P 4w 
where U = the useful load, v the average speed, P the total 
horse-power developed, and w the dead load. For the early 
Zeppelins the ratio worked out at 0.2, implying “ that they 
would require another 80 per cent. of profitableness to balance 
receipts and expenditure.” In the case of the L 70, the ratio 
rose to 7.5. In an appendix the values of the ratio for a number 
of British rigid airships were given by the author as follows :— 
R 9, 0.192; R 23, 0.182; R29, 0.948; R 32, 2.076; R 33, 
3.551; R 37, 4.587; R80, 2.360. 


€ 


Air-Commodore Maitland referred to the offer in 
connection with airships made with the Government. 
He could not help thinking, he said, that the enormous 
potential possibilities of the airship would be recog- 
nised, and that commercial people would come for- 
ward, take advantage of the Government offer, and 
go right ahead. 

Mr. ©. I. Campbell regarded the information con- 
tained in the paper as likely to be of great value to 
those engaged in the design and handling of airships. 
From the commercial standpoint the great thing 
about the airship was the excellent passenger accom- 
modation. On the subject of performance, he would 
point out that a vessel of the R 38 type was capable 
of carrying fifty passengers and 3 to 4 tons of cargo a 
distance of 2500 miles at a speed of 60 miles per hour. 
The chief difficulty in connection with airship services 
was the provision of easy methods of securing the 
ship at each end of the journey, It was often over- 
looked that an airship was capable of travelling 
not only at a greater speed, but of being operated at 


seemed opportune for making 4 start in the com 
mercial field, and it was seldom, indeed, that an 
enterprise could be started, as in this case, with a 
million pounds’ worth of material given by the 
Government. 

Sir Napier Shaw objected to the attempt to reduco 
the atmosphere to the level of a mere formula. To 
the meteorologist such a thing seemed to savour of 
irreverence. He noted that 1000ft. was to be taken 
as the standard flying height of non-rigid airships, 
and 20600ft. for rigids. He would suggest that 
25,000ft. would be a better height to assume, as at 
that level the density of the atmosphere remained 
the same in summer and winter all over the world. 
The paper did not make any reference to the behaviour 
of an airship in a turbulent wind. That was a some- 
what important question, and he had asked the staff 
of the National Physical Laboratory to make an 
investigation on that subject. In the model experi- 
ments it was found that turbulence increased the 
resistance of the airship by 50 per cent., but, unfor- 
tunately, the direct application of these results was 
precluded as the scale effect came in when attempting 
to apply the model figures to the full-sized ship. 

Commander Cave-Brown-Cave said that the basis 
of airship calculations was a constant source of con- 
troversy between flying officers and designers. The 
schedule in the paper had been adopted in order to 
make it possible for pilots to reprodnce in practice 
the results anticipated by the designer. Observations 
which had been made as to the variation of density 
in the gas envelope indicated that air filtered in 
through the fabric, dropped down the side of the 
envelope, and collected at the bottom. The admission 
of gas tended to cause movement of the envelope 
contents and to give a uniform mixture. With regard 
to the standard flying height, the factor which 
depended most on variation of level was, of course, 
the performance of the engine, although when an 
engine was capable of developing its full power at 
ground level the variation of speed with height was 
comparatively small. On the subject of performance 
there had been a tendency to assume that the German 
machines were superior to the British, but the real 
truth would not be known until actual figures for 
both were available. He regretted they were not 
given in this paper. 

Mr. H. 8S. Williams thought there would be general 
agreement as to the need of having accurate definitions 
of the conditions under which speeds, lifts and other 
properties of airships were calculated. The practice 
in different countries varied very widely at the 
present time, and he hoped the author’s standards 
would be adopted. It was very desirable when 
stating airship speeds to include the height at which 
the test was taken to allow the necessary correction 
to be made for the loss of power in the engine and the 
change in resistance. He hoped that at an early date 
some figures would be available concerning the 
performances of the recently constructed airships. 
Although the Government was not building airships 
at present, he believed the time would come when such 
vessels would have to be ordered for service with the 
Navy, as they would prove invaluable for scouting 
purposes. 

Professor Bairstow lamented the policy of the 
Government. It was not only @ mistake to discon- 
tinue the building of airships, but it seemed probable, 
as a result of the existing vessels passing into the hands 
of commercial firms, that all research for service 
requirements would be discontinued. 

Mr. H. B. Wyn-Evans claimed, in replying to the 
discussion, that the rigid airship had passed the 
experimental stage. The design and construction of 
a ship of this type up to 120 tons could be undertaken 
with perfect confidence both in England and Germany. 





The Indian Railway Report. 

Tue administration report on the railways of India for 
the year ended March 31st, 1920, recently received, opens 
by referring to the appointment of Colonel Waghorn as « 
member of the Railway Board and to his having subse 
quently succeeded Sir Arthur Anderson as President 
Mr. E. A. 8. Bell has succeeded Sir F. D. Couchman as « 
member. During the year under review, in spite of the 
cessation of hostilities between the principal Powers, 
little relief was experienced from the demands on Indian 
railways. The military concentration on the North-West 
Frontier, labour unrest in Europe, and disturbances in 
India impeded the improvement and re-equipment of 
Indian railways that was hoped for and might otherwise 
have been expected. , 

The capital expenditure provided for in the present 
year—1920-21—is 2198 !akhs* of rupees—net. The 
programme has been designed _to provide, as far as 
possible, for the improvement of traffic facilities, which 
have been unavuidably deferred during the war and are 
how urgently required to meet a rapidly expanding trade. 
It has been possible, therefore, only to spare a small 
amount for lines in progress and new construction. Pro- 
vision has, however, been made for the replacement ot 
some of the lines dismantled during the war 


Resutts or WoRKING. 


The capital at charge at the end of the year 
was £379,809,000, the gross traffic receipts were 
Rs. 79,09,95,000, the expenditure Rs. 45,46,75,000, and 





* A lakh of rupees equals £6666 








limited the number of davits which could be fitted 





less cost than an ordinary steamship. The time 
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the net receipts Rs. 33,63,20,000, equivalent, at Rs. 15 to 
£1, to £22,421,000, and the percentage of return on the 
capital was 5.9, as compared with 7.07 in 1918-19, 6.83 
in 1917-18, 6.02 in 1916-17, 5.06 in 1915-16, and 4.54 
The receipts during 1919-20 amounted to 
79.10 crores* of rupees, or 2.84 crores of rupees more 
than in 1918-19. The expenditure was 8.39 crores more. 
The improvement in traffic was attributable mainly to the 
expansion in trade; the increase in expenses was due 
to a larger programme of special repairs and renewals, 
to the enhanced scales of pay of all grades sanctioned 
generally on railways and to the increase in train mileage 


in 1914-15. 


run. 
Trarric WorKING. 


The concentration on the North-West Frontier to meet 
the disturbed conditions on the Afghan border for a time 
heavily taxed the resources of the North-Western Railway, 
and they had, on occasion, to be supplemented by other 
Even after the declaration of peace, conditions 
were little improved, owing to the risings among the 
frontier tribes. Thus it was found necessary to retain 
on the narrow-gauge lines along the frontier the engines 
and rolling stock commandeered from other sources, and 
to employ also a considerable portion of the rolling stock 
of the North-Western Railway for the purpose of trans- 
porting troops and military stores as required from time 


railways. 


to time. 


The absence of shipping in 


had to be diverted to the all-rail route across India. 


New WorKs AND IMPROVEMENTS. 
The first and second sections—from Thazi to Aungban 


of the Southern Shan States Railway were opened for 
Considerable progress is being 
from 
The greater portion of the formation 
earthwork, together with some masonry work on bridges, 
was carried out by Turkish prisoners of war during the 
The remainder of the work is now in progress, and 


traffic in March, 1915. 
made on the construction of the third section, 
Aungban to Heho. 


year. 
the laying of the rails has been begun. 


The Itarsi-Nagpur Railway, with a branch to the Pench 
Valley coalfields, will be 238 miles in length, and will, 


when completed, form part of a direct through north and 
and south broad gauge connection. Until the southern 
section, from Amla to Nagpur-—-103.74 miles——is com- 


pleted, it gives only an additional outlet for the traffic 
from the Pench Valley coalfields—an important source 


of coal supply. Some of the tunnels and earthwork on 


this section is in hand, but the remainder of the work has 


been held up owing to the inability at present to provide 
the necessary funds. 

Extensive additions to the system of train—traftic— 
control on the congested sections of several of the main 
lines of India are of importance for the more efficient 
handling of traffic, but the extension of the system has 
heen greatly restricted by the difficulties encountered in 
obtaining the requisite instruments and wire. 

Owing to the inability of the Port Commissioners of 
Chittagong te provide the funds necessary for the desired 
development of the port, and the local government being 
also unable to give them adequate assistance, the Govern- 
ment of India has decided, with the approval of the 
Secretary of State, to take over the control and to entrust 
the management, as a provisional measure, to the Assam- 
Bengal Railway Company, assisted by a Harbour Board. 


Roiiruye Stock AND MATERIALS. 


At the beginning of the year under review there were 
stili 2000 broad gauge covered wagons to be completed 
out of those previously ordered for construction in India. 
Of these, 1000 have been delivered. Arrangements were 
made for the erection in private workshops of 5000 wagons 
received from America. Of these vehicles, 900 are to be 
covered goods wagons with wooden bodies, of which 230 
were completed during the year. The remaining 4100 are 
to be high-sided open wagons for coal traffic ; the erection 
of them is now being pushed forward as the requisite steel 
sheets are arriving in India. 

Large orders for new stock were placed at the conclusion 
of the Armistice, but owing principally to labour diffi- 
culties in the United Kingdom, delivery of a considerable 
proportion of these orders was thrown forward into the 
following year. 

The genera! position as regards additional rolling stock 
is as follows :—Forty-three engines, out of the 364 
additional on order during 1919-20, were placed on the 
line; out of 14,157 an vehicles on order, 3653 were 
placed in work, the balance being carried forward for 
delivery during the year 1920-21; sixty-nine additional 
passenger coaches were delivered, leaving 630 to come. 
The difficulties in maintaining rolling stock have been 
aggravated by the widespread thefts of detachable parts 
of wagons. By some railways a marked decrease is 
reported in the number of these thefts in certain areas, but 
the position elsewhere is far from satisfactory. The 
special committee of carriage and wagon superintendents 
completed the preparation of designs for a series of 
standardised broad and metre gauge vehicles. Sample 
wagons of these designs have now been erected, both in 
India and England, for examination from the manufac- 
turers’ point of view. 

During the war, workshop facilities for repair of rolling 
stock gradually deteriorated in efficiency, as well as being 
hampered by the amount of war work undertaken over 
and above the ordinary work of each railway. The begin- 
ning of the year under review found the railways struggling 
with weakened facilities, against heavy arrears and a 
heavy programme for the erection of new stock. Con- 
siderable improvement took place during the year, but 
it will take some time to restore old rolling stock to the 








* A crore of rupees equals £666,666. 


Indian waters greatly 
increased the difficulties of the problem, hecause all coal 
required in the ports of Western and Southern India, 
which formerly was sent by the sea route from Calcutta, 
The 
cargo and bunker coal alone shipped from the ports of 
Bombay and Karachi amounted to 468,603 tons during 
the year, or an average of over 2500 wagons, permanently 
diverted from the carriage of public coal and merchandise 
for the purpose of this traffic in coal, which did not benefit 
the industries or railways of India. When the other ports 
in India, such as Madras, are taken into consideration, the 
total number of wagons thus locked up is greatly increased. 





pre-war standard. In the meantime the improvement of 
rolling stock and repair facilities is being given a foremost 
position in the railway programme. 
The Railway Board has been considering the question of 
the introduction of a central automatic coupling on the 
broad gauge in place of the existing screw coupling and 
side buffers. The advantages to be obtained are an increase 
in the strength of coupling permissible, a saving in time 
in wagon movements, and increased safety for the shunting 
staff. On the other hand, the heavy cost of the improve- 
ment and the difficulties in effecting the change make a 
careful investigation necessary before a decision can be 
arrived at. Two railway officers were deputed to report 
on how the problem had been dealt with in Australia, 
and their report has been received and is under con- 

sideration. 
MISCELLANEOUS. 


The question of utilising, for railway purposes, certain 
classes of inferior coals available in India is engaging 


attention. Experiments with pulverised fuel have been 
continued by the Great Indian Peninsula Railway during 
the year. © results attained so far, however, do not 


justify the formulation of any definite conclusions. 
The regular use of oil fuel for locomotives on certain 
sections of the Great Indian Peninsula and of the North- 
Western Railways continues. At the end of the year under 
review there were on the North-Western 129 engines 
burning oil fuel, and a storage capacity of 19,300 tons of 
the same fuel in the Karachi district. 
The work of the Indian Railway Bridge Committee is 
not yet completed. Its third report will shortly be avail- 
able. 
The question of maintaining the supply of sleepers, both 
for renewals and for new construction, is yearly becoming 
more acute. Supplies in India of hardwood sleepers, that 
can be used without any special treatment, are limited, 
and experiments are encouraged with other types of 
sleepers made of various materials to find substitutes for 
hardwood sleepers that will be satisfactory under Indian 
conditions. It was hoped that the creosoting plant on the 
North-Western for the treatment of Indian soft woods, 
to render them suitable for sleepers, would be completed 
during the year. This hope was not realised owing to the 
inability of the supplying firm to deliver the requisite 
plant during the year. Arrangements are in hand for 
treating 30,000 sleepers annually in the first instance. 
Various types of reinforced concrete sleepers are under 
trial, but they are, for the most part, still only in the 
experimental stage 








Patent Office Practice. 


A QUESTION was raised in the House of Commons some 
time ago on behalf of a trading concern interested in alcohol 
motor fuels, as to whether special attention could be given 
by Patent Office officials to prevent granting of patents for 
mixtures of liquids which it was alleged chemists knew 
could be employed as fuels, the idea being that such patents 
would constitute an undue hindrance to trade. Similar 
suggestions have been made from time to time relating to 
other matters, ¢e.g., alloys. Doubtless it will be interesting 
to the many persons who are concerned with these matters 
to know what the Patent Officer Examiners may and may 
not do and what redress the public may obtain should 
patent applications be accepted which they feel should not 
mature into patents or should patents be granted on what 
they believe to be matters of common knowledge. 

Assume an inventor desired to patent a particular mix- 
ture as a fuel for internal combustion motors and that he 
lodges a complete specification in the first instance or that 
the specification has reached the complete stage. This is 
filed in the Patent Office and the Examiners make a search 
on it. They first satisfy themselves that what is claimed 
is in fact a manner of manufacture. Then, according to 
the Patents Act of 1907 the search made for novelty is an 
investigation ‘‘ for the purpose of ascertaining whether the 
invention claimed has been wholly or in part claimed or 
described in any specification—other than a provisional 
specification not followed by a complete specification— 
published before the date of the applicacion, and left pur- 
suant to any application for a patent made in the United 
Kingdom within fifty years next before the date of the 
application.” 

The search therefore extends over the period of fifty 
years only and excludes provisional specifications not 
followed by complete specifications which happen to have 
been printed as they were for many years. Should the 
Examiner in his search find the exact composition described 
in one of these provisional specifications, be cannot use this 
as a ground for refusing to grant a patent. Should he 
know of a specification more than fifty years old describ- 
ing, it may be fully, the alleged new fuel, ite advantages 
and uses, he may not legally cite it against the applicant. 
It is therefore possible to obtain a patent under the present 
law, say, for fuels which have been fully deseribed in a com- 
plete specification more than fifty yeas old, and the patent 
would be valid, unless it could be shown that the patented 
material had been described in some publication other than 
the specification in question, for example, in a technical 
publication, although that publication might be more than 
fifty years old. 

Should the Examiner find in his search period a patent 
which in his opinion was relevant to the alleged new fuel, 
then opportunity would be given for an amendment of the 
specification and possibly a patent would ultimately be 
granted with or without some more or less specific indica- 
tion to the public of what had been found by the Examiner 
in his search. In this connection it may be noted that 
under the new Patents Act, 1919, the results of the Patent 
Office search are available to the public on payment of a 
fee after the patent has been granted. 

If the inventor can satisfy the Comptroller that there is a 
difference between his fuel and those deseribed in the 
specifications coming within the ambit of the search, then 
the application is accepted. There is, however, one ground 
relating to novelty on which the Comptroller can refuse to 
grant a patent, namely, if he be satisfied that the invention 
claimed has been wholly and specifically claimed in 


the loan. 
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the applicant can make a claim which is, fairly, not wholly 
and specifically the same as the previous claim, then the 
Comptroller may not refuse the grant. 

A further investigation has to be made by the Patent 
Office among patents which were not accepted at the date 
of the application in question, but the search is on more 
limited lines than the previous investigation and need 
not be further considered here. 

The Examiner has no power to consider the question of 
the “ subject matter ’’ of an invention. That is a matte: 
for the Court after the patent has been granted and should 
an action be brought by the owners of the patent. All the 
Patent Office may consider is the relationship between 
what has been described and claimed in the patents to 
which their search extends, and as long as the difference 
over these earlier patents is made clear the grant may not 
be refused. 

After the specification has been accepted it lies open to 
opposition. The grounds on which it may be opposed need 
only be examined here as regards a new ground introduced 
in the Patents Act of 1919. That ground provides that 
opposition may be raised not only if what is claimed has 
been published in a complete specification of the fifty years 
preceding the application—that is, something coming within 
the ambit of the Examiner's search——but also opposition 
may be lodged on the ground that the invention has been 
made available to the public by publication in any docu 
ment published in the United Kingdom prior to the appli 
cation. After the Examiner, therefore, has found the 
specification in order according to the rules open to him, 
Opposition may be lodged on this much wider ground, Ii 
there be no opposition the patent is sealed in due course, 
but within two years revocation proceedings may he 
instituted before the Comptroller, which are really extended 
opposition proceedings and the same grounds are avail 
able. After this the matter becomes one for the Court 
either by revocation proceedings or by defence to an action 
for the infringement of the patent in which its invalidity 
on the ground of, say, common general knowledge can be 

ed. Here the question of subject matter is gone into 
very thoroughly, but the proceedings are necessarily costly. 

If an influential body is interested in any particular 
trade or section of the trade, it may be worth its while to 
examine all specifications not coming within the ambit of 
the Patent Office Examiner's search ; that is, those printed 
provisional specifications not followed by complete specifi- 
cations and those more than fifty years old, and to deseribe 
the most important of them with sufficient detail in some 
technical journal, to give the information to the public 
This plan prevents further patenting of the contents of 
those specifications, because opposition could be raised 
after acceptance of any further application and before 
grant of the patent. It is much less costly, if one has a good 
case, to deal with the matter before the Comptroller than 
in the Law Courts. For this reason, such a body as that 
referred to above, may be in «a good position if it can prove 
its locus or interest to oppose patents which in its view 
should not be granted, by watching for acceptance of the 
applications and taking the necessary action. On the othe: 
hand, it must be understood that questions of the subject 
matter or quantity of invention cannot be dealt with in 
proceedings before the Comptroller 





NARROW-GAUGE RAILWAY CONSTRUCTION 
IN SPAIN. 


Tue eighth section of the metre gauge line now being 
laid down from Vitoria to Estella has recently been con 
tracted for by a Spanish company, the price being 1,742,000 
pesetas, and in the near future the section between Estella 
and Zubalequi, as well as the seventh section, joining 
Leorza and Ulibarri, will be submitted for contract, this 
latter portion necessitating the piercing of a tunnel 
2} kiloms. in length. The section, which will connect 
Vitoria with Aborastegui and Ulibarri is being pushed 
on vigorously, and will, it is hoped, be ready for traffic 
= next August. In connection with this railway, a number 
of locomotives, first, second and third-class coaches, and 
goods trucks has recently been contracted for. The 
Government is building and financing the line, and for 
that purpose has voted a sum of 15,000,000 pesetas. Of 
that amount, the provinces of Alava and Nabarra will 
advance 1,250,000 pesetas, which sum will be reimbursed 
by the Government at stated intervals, but without interest 
on the money. The time calculated for the completion of 
the whole line from Vitoria to Estella is four to five years. 
It will be considered as a continuation of the line existing 
between Vitoria and Los Martires, at which latter place 
it will join up with the Durango and Zumarraga railway. 

A branch line from Onate to San Prudencio is also under 
survey for prompt construction, and, when completed, it 
will, at the latter place, join the Vitoria with the Los 
Martires line. The provinee of Guipuzcoa, in which terri- 
tory this line runs, will advance the Government 1,400,000 
pesetas, to be repaid by instalments without interest on 
It will also be a national line, but, as is the case 
with the Vitoria-Estella railway, the province through 


which it runs will possess certain administrative powers as 
regards its direction and general working. 


Another narrow gauge railway which is projected, and 
for which the land is being rapidly surveyed, will connect 


Zumarraga with Zumaya, a port on the coast about half 
way between San Sebastian and Bilbao. The railway will 
pass, 
Azgoitia and Azpeitia, and will materially benefit and 
facilitate their factories of rope, twine and sandals. 


amongst other places, the industrial towns of 


The trade of Zumaya will also be favourably affected, 


as the important cement factories established there will 
no doubt find a considerable impetus imparted to their 
business, and the exports and imports of the place will, in 
all probability, undergo an appreciable augmentation, a 
drawback, however, being the bad entrance to the port 
and the low depth of water, which admits of ships of small 
draught only. 


Finally, another line, from Vitoria to Haro, is in con- 


templation, and it, if carried out, will render increased 
facilities for the very important wine industry of the 
neighbourhood. 











an. 
specification to which the investigation has extended. Tt 
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Wireless Telephone on Lightship. 


‘THE installation which has been made on the Bar 
Lightship at Liverpool of a wireless telephone is the 
first of the kind for which a licence has been issued 
by the Post Office. The installation is intended to 
provide a new method of communication between the 
lightship and the Dock Board offices, and a successful 
trial which took place on Monday last indicated the 
advantages of wireless telephony over telegraphic 
communication. It has been necessary to prevent 
interference with marine wireless traffic for the light- 
ship set to be operated on a short wave length and on 
the principle of great selectivity. The adoption of the 
new system will effect considerable economies in 
working as compared with the methods which have 
been in use until now. 


Industrial Disaffection in Italy. 


TseEre will be general regret at the news of a recur- 
rence of trouble on a rather scrious scale between 
employers and employed in the Italian engineering 
and metallurgical industries. It has been necessary, 
owing to the depressed condition of trade, to put the 
men in many works on short time, and in 80me in- 
stances to dispense with the services of a considerable 
number of hands. The men employed have resented 
these dismissals and at some works, including the 
Michelin tire factory and the Galileo scientific instru- 
ment works at Florence there has heen some disorder, 
so that military intervention has had to take place 
and the works have been temporarily closed down. 
The factories named, as well as other establishments, 
are still under military protection, but the Govern- 
ment is dealing with the matter with a firm hand. 


Manchester College of Technology. 


‘THE circumstances under which Mr. J, C. Maxwell 
Garnett severed his connection with the Manchester 
College of Technology will be fresh in memory. It is 
now announced that Professor B. Mouat Jones has 
been appointed Director of the College in succession 
to Principal Garnett. Professor Jones, who comes 
from the University College of Wales at Aberyst- 
wyth, where he has occupied the Chair of Chemistry, 
did good service during the war as Director of the 
Central Laboratory at General Headquarters in 
France, being thrice mentioned in dispatches and 
being awarded the D.S.O. In addition to his appoint- 
ment as Professor of Chemistry, he has also acted as 
Director of the Edward Davies Laboratory in the 
University of Wales. 


London-Paris Air Services. 


MvucH satisfaction has been expressed at the 
resumption of the London-Paris air services, which 
are being conducted on alternate days by the Handley 
Page and Instone Companies. It is now three weeks 
since the British cross-Channel services were suspended, 
the mails having been carried since that time in foreign 
owned aircraft, although those who, in company with 
Lord Londonderry visited the Waddon Aerodrome 
this week, noted that some of the foreign mail carriers 
are British designed and British-built machines. Now 
that the Air Ministry has guaranteed the necessary 
subsidy to enable English aircraft to participate in 
the London-Paris services, there is ground for the hope 
expressed by Lord Londonderry that a new era in 
civil aviation has opened, and will place Great Britain 
in communication by air services, not only with the 
whole of Europe, but ultimately with the British 
Dominions overseas. 


Research Work for the Navy. 


THe decision completely to close down the 
Admiralty Research Station at Shandon, Dumbarton- 
shire, at the end of March, will lead to the concentra- 
tion of experimental research work for the Navy at 
the new institute at Teddington, which is now nearly 
completed. Although the Institute has been built on 
& site adjacent to the National Physical Laboratory, 
it will remain under Admiralty control. The need of 
such an Institute is obvious to all those who have any 
intimate acquaintance with the difficult problems 
which confront the Admiralty. It was stated in the 
memorandum issued with the Navy Estimates that 
the number of researches now in hand is larger than 
was the case a year ago, and it is certain that the need 
for research work will tend to increase rather than 
diminish in the immediate future. The concentration 
of the work at Teddington, where the co-operation of 
the staff of the National Physical Laboratory can be 
easily obtained, appears likely to prove advantageous. 


Launching Lifeboats by Tractor. 


SUCCESSFUL trials of lifeboat launching by tractor 
which have been made at Hunstanton have demon- 
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strated the usefulness of this method of getting life- 
boats afloat from flat sandy beaches. The tractor 
selected for the trials was the Clayton caterpillar type, 
which had been modified in certain details with the 
object of attaining water-tightness for the operating 
machinery, particularly the magneto and carburetter. 
The method adopted for launching the lifeboat is to 
haul it in the ordinary way down to the water’s edge 
and then push the lifeboat into the sea, the final 
operation being the hauling of the boat off the carriage 
when the depth of water is deemed sufficient to enable 
the boat to float. It has been proved in the Hun- 
stanton trials that the engine of the tractor will e¢on- 
tinue running in depths of water up to 4ft. Onevor 
two further slight modifications in detail will probably 
be made in the fitting and protection of the engine as 
the result of experience gained in these trials, butut 
has been definitely decided to convert a large number 
of caterpillar tractors for this work. 


Guide Lights for Airmen. 


Tests have been carried out “this week with the 
airship R 33 to ascertain the effectiveness of aerial 
lighthouses on the London—Folkestgace route as an 
aid to night flying. It is known that expéfiments 
have been in progress at the Government aerodrome 
at Croydon, and at other points on the route,to the 
coast, with different types of lights for assisting the 


navigation of aircraft. The which will be 
made as to the result of these fi tests will 
go far to determine the charaeter of the which 


will be selected on this and other routes which, it is 
assumed, will be distinguished from each other either 
by intensity or flashing characteristies, as in the ease 
of marine lights. The subject of road lighthouses has 
also been under discussion, but it was definitely 
stated by Sir Eric Geddes in the House of Commons 
on Monday last that it was not the intention of the 
Ministry of. Transport te ereet road lighthouses at 
dangerous corners. It may be reealled that when this 
question was first mooted eomplaint was made that 
it was intended to employ a system of foreign origin, 
and it has been surmised that the strong protest made 
by British manufacturers has led to the temporary 
abandonment of this scheme. 


Future of Richborough. 


THE correctness of the announcement made in this 
Journal on January 21st last that the Port of Rich- 
borough had been disposed of to a strong group is 
now definitely confirmed. The accuracy of the state- 
ment was denied at that time, but, as we then indica- 
ted, the denial merely meant that the publication of the 
news was a little premature from the official point of 
view. The Port of Queensborough Development Co., 
Limited, is named as the purchaser, and the direc- 
torate of the company includes Sir Walter C. Hughes, 
Lord Queensborough, and Colonel A. J. Barry. It is 
understood that it is intended to maintain the cross- 
Channel train ferry goods service between Rich- 
borough and Dunkirk, Calais, and Zeebrugge. 


London Traffic Problems. 


As was predicted by those possessing an inside} 


knowledge of the situation, the report of the Select 
Committee on London Traffic is not to be followed by 
any legislation. Pressure has been put on the Govern- 
ment to declare its intention in regard to the important 
reforms advocated by the Committee, but no satis- 
faction has been obtained. A Bill has, it is stated, been 
under consideration for the establishment of a central 
traffic authority, but having regard to the cost which 


would be involved and the controversial character of | The 


the scheme the Government has chosen the path of 
least resistance and has decided to pigeon-hole the 
Committee’s report. On being reminded that the 
same fate had been accorded to the reports of various 
other committees on the same subject during the 
last fifty years, Sir Eric Geddes relented to the extent 
of expressing willi to consider any practical 
alternative to the Committee’s report which might be 
put forward by the various county and municipal 
authorities concerned. 


Devastated French Provinces. 


AT a mecting of the French Society of Civil Engi- 
neers, held in Paris on Monday last, when M. Millerand, 
President of the Republic, occupied the chair, a 
detailed report was presented on the position in the 
devastated provinees. It is estimated that the 
amount of damage inflicted on the railways alone will 
represent an expenditure for reconstruction of 
£80,000,000. The report of M. Albert Moutier, 
Engineer of the Northern Railway of France, stated 
that a large mileage of main lines, thousands of miles 
of branch lines, eight large viaducts, and over 800 
bridges and many tunnels were demolished. No less 
than 38,000 miles of road, which can only be relaid 


at a cost of £27,000,000, were destroyed, and 645 
miles of canals. Only small progress has yet been 
made with works of reconstruction. It has been 
recommended by the Labour inferests that a general 
organisation shall be framed and a programme of 
work prepared, and an appeal made for the necessary 
funds. The General Confederation of Labour desires 
that the organisation should be mainly composed of 
inhabitants of the devastated areas. 


Iron.and Steel Federation. 


Some well-known names in the engineering world 
have been elected to office by the National Federation 
of Iron and Steel Manufacturers. Sir Frederick Mills, 
who has been elected President, is chairman of the 
Ebbw Vale , and the new Vice-presidents 
include Mr. W. , the Master Cutler of Sheffield, 
Mr. A. Dorman, of Dorman, Long and Co., Limited, 
and Mr. John Craig, who is managing director of 
David Colville and Sons. 


A Monopoly in Research. 

Comp~aneris made by a correspondent of the Times 
of the extent to which researchis now centralised 
Government bodies such a3 tue Department of 
and Industrial Research and the Develop. 
. & remiider is given that this 
first-named Department has already taken over the 
Physical Laboratory and the Geological 
and it is rumoured to have designs on the 
Museum. The Meteorological Office 
has also been absorbed by the Air Ministry. It would 
reem that only the Medical Research Committee has 
escaped the fate of being placed under a Government 
ment; This Committee has apparently secured 
i under the Privy Council, and controls 
the grants for pathological research and has, therefore, 
almost autocratic powers over medical teeeitiie The 
general poliey which is being pursued vern 
ment is, it is contended, a mistaken one. Germany 
made the same error, and in the immediate pre-war 
years took steps to found a new society for the pro- 
motion_of science. Under this scheme financial pro- 
vision was made for men of the highest scientific 
attainments to follow their bent for research work 
free from control of any kind whatever. A scheme of 

the same kind is suggested for Great Britain. 


Wages of Miners. 


THERE is good reason to believe that at the meeting 
which is being held at the time of writing the miners’ 
claim for the settlement of the wage question on a 
national basis will be abandoned. It is understood 
that the district reports which are being submitted 
to the meeting recommend the adoption of this 
course, and it is believed that authority will be given 
to the executive to negotiate wages on a district basis 
in the hope that more satisfactory terms can be 
obtained than by a persistence in the demand for a 
national wage. The rumour that this course of action 
will be followed is partly based on the news that there 
is at present no intention of calling in the aid of 
the Triple Alliance, but that the miners are going to 
fight for their own hand. 


Light. Castings Trust Condemued. 


Somer drastic comments on the operation of the 
National Light Castings Association are made in the 
report which has just been made by a sectional com- 
mittee of the Sub-committee on Building Materials. 
The Association controls 95 per cent. of the output of 

castings used by the building trades. The present 
output is at the rate of about 250,000 tons a year. 
average increase in the price of light castings 
used in house construction between July, 1914, and 
July, 1920, was, it is stated, 284 per cent. The Com- 
mittee’s report expresses the opinion that there is no 
guarantee that the results of improved efficiency in 
are reflected in lower selling prices and 
that it regards the powers of an Association of this 
character as 80 Open to abuse as to make it a menace 
to the community. 


Wages Reductions. 


AccorDING to the statistics which appear in this 
week’s Labour Gazetie, no fewer than 1,625,000 work- 
people will be affected by variations in the rates of 
wages which are now coming into foree. The largest 
of these groups is thatof coal miners, whose wages have 
been reduced by a maximum of ls. 6d. per shift, but 
ironworkers in the Midland district, tin-plate workers 
and ironstone miners have also suffered wages reduc- 
tion. On the other hand, steel smelters, both in 
England and Scotland, and blast-furnace men em- 
ployed in the West of Scotland have received an in- 
crease of wages. The total amount of increase in 
weekly wages is £8700, while against this has to be set 
a decrease affecting 1,500,000 workers, and repre- 








senting an aggregate of about £450,000 a week. 
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Electric Trucks and Industrial 


Locomotives. 


No. IV.* 


Tue Elwell Parker electric trucks and tractors 
supplied by Gillespie Partners, Limited, have, of 
course, been on the market for a considerable number 
of years. The trucks are made with ordinary fixed 
platforms, with elevating platforms, or with tipping 
bodies. Trucks equipped with an electrically operated 
jib crane are also supplied. On some of the trucks 











FIGS. 29 AND 30--POWER UNIT OF ELWELL-PARKER 


the motor is arranged vertically, as shown in Fig. 29, 
but in other cases it is placed horizentally above the 
front axle, and drives the rear floating axle by means 
of a cardan shaft, or, alternatively, the power from 
the motor is transmitted to all four wheels. The 
are invariably totally enclosed, and are 
designed for large overloads. Any type of battery 
that has proved suitable for traction service may. be 
fitted to these trucks and tractors. In common with 
most other vehicles of this sort, special attention has 
been paid to the design of the control gear which 
actuates the main switch and brake wheels. Current 
cannot be supplied to the driving motors unless: the 


motors 











inexpensive to maintain. 
other low platform vehicles, 
moter is, direttly copnected to a. worm on « full 
)floatiag.axle, and @ four-wheel bevel differential 
driven by the worm is splined to receive horizontal 
driving shafts with universal joints at the other ends, 
and clutch plates bolted to the outside of the wheels, 
and either of these horizontal floating shafts can 
readily be removed by taking off the hub clutch plate, 
which is bolted to the wheels. -- 
The truck shown in Fig. 31 has a capacity of 2 tons, 
and its approximate weight, complete with its battery, 
which may be of the Edison type, is approximately 
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19} ewt. In all there are forty-two cells, which are 
divided into two sets connected in parallel. They are 
contained in two cases, which are suspended on springs 
under the chassis. The charging pressure ranges 
from 32 to 40 volts, and the normal charging current 
is 48 ampéres at the usual seven-hour rate. A barrel 
type eontroller enclosed in a case, and designed to 
return to the neutral position automatically, gives 
three speeds in either direction. In accordance with 
the usual practice, the controller is interlocked with 
the cut-out, so that it must be brought back to the 
neutral position after the cut-out has broken the main 
circuit, thus ensuring that the truck is always started 


It is fitted to elevating and 
The vertical propelling 








roller bearings. This type of truck is claimed to lx 
particularly suited for use in warehouses, on railway 
| Station platforms, and at docks. ; 

The trucks shown in Figs. 23 and 34 are Elwell 
Parker ‘“‘ 1D” trucks, which are fitted with four 
wheel steering gear, giving a turning radius of &ft 
6}in., measured at the outer corner of the vehicle 
or 4ft. 4}in. measured at the inner edge. The motor 
is placed in a horizontal position, and is’ connected 
to a single worm reduction gear on a full floating rea: 
axle, through a horizontal cardan shaft, with universal! 
joints, and a four-wheel differential is splined to receiv: 
the short driving shafts, which are also provided wit! 
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ELECTRIC TRUCK 


a universal joint. The battery, which is usually com 
posed of forty-two Edison cells, with an ampére-how 
capacity of 225, is divided into two sections, whic! 
are spring-supported under the truck, as in the cas: 
of the vehicle shown in Fig. 31. The weight 
the battery is 2050]b., and it is normally charged 
with a current of 45 ampéres at the seven hours’ rate 
and at a pressure ranging from 32-40 volts. A drum 
type controller gives three speeds in either direction, 
and a maximum speed of 4} miles per hour when the 
truck is fully loaded. The frame is composed of hot 
riveted steel and malleable iron castings, whilst th« 
platform is made of maple wood, and is fitted with 
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FIG. 31 -ELWELL-PARKER 2-TON ELECTRIC 


controller handle is first placed in the off position, 
whilst if the driver releases the foot pedal the brake 
1s automatically applied. In order to facilitate 
starting on inclines, the control gear is arranged so 
that current can be supplied to the motor whilst the 
brake is partially on. If the driver steps off the 
platform the brake is fully applied, and the truck is 
brought to a standstil-within a distance corresponding 
to its own length. An electric horn or foot gong is 


fitted to enable the driver to give a warning signal. 
‘The simple single worm reduction drive—as shown in 
is claimed to be absolutely reliable and very 
appeared March 18th. 


Fig. 30 





* No. Ill 





TRUCK FIG. 32 ELWELL-PARKER 


smoothly by first connecting the motor to the battery 
through the starting resistance. The frame of the 
truck is composed of a single piece of channel steel 
bent to shape and welded at the joint, and it is sup- 
ported on stout helical springs, which take up the 
vibration when the vehicle is travelling over rough 
surfaces. The platform is composed of strong hard- 
wood battens, which are supported at the ends and 
nthe centre. Two-wheel steering gear is fitted to this 
particular vehicle, and the turning radius is 8ft. On 
the level the maximum speed of the vehicle is 44 miles 
per hour. The motor, worm and differential bearings 
are of the ball type. but the road wheels are fitted with 


ELEVATING PLATFORM ELECTRIC TRUCK 


removable stakes and «a U bolt coupler. Solid band 
tires, L5in. by 3}in., are fitted to the road wheels. 

As these Elwell Parker trucks, and, in 
certain other types of trucks, are made 
variety of types, the question of selecting the most 
suitable vehicle for given service conditions is often 
somewhat perplexing. Two of the main items to be 
taken into account when considering the matte: 
are the dimensions of the truck platform and its 
height above the ground. Obviously, if no lifting 
gear is available, the greater the weight of the art icles 
to be carried the smaller should be the distance 
between the floor and the top of the platform. As @ 


fact, 
in @ 
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rule goods weighing from 150 Ib. to 200 Ib. can seldom 
he lifted higher than the knee, but objects weighing 
from 751b. to 1001b. can be raised as high as the | 
waist, and those weighing from 25lb. to 35 Tb. 
shoulder high. The standard heights for the Elwell | 
Parker trucks are 12in., 17in., L8in., 20in., 24in., and 
33in., the trucks with the highest platforms being | 
intended to facilitate the leading of goods on to the | 
truck platforms from trains, &c. Trucks with very 
low platforms are, as explained in a previous article, 
useful for dealing with objects such as bales of cotton, 
&e., for owing to the short distance between the top of 
the platform and the ground, the objects can be tipped 
on to the platform without lifting them. A low plat- 
form necessitates placing the battery above the frame 
instead of below it, as shown in Figs. 33 and 34, and 
although this practice naturally diminishes the plat- 
form area available for carrying the load, it tends 
to make a truck more suitable for use as a tractor, 
for even when the vehicle is unloaded, 85 per cent. 
of its total weight is concentrated over the worm 
wheel drive, and the trucks are enabled to haul a 
weight of from 3 to 4 tons. The road wheels of these 
low platform trucks are necessarily small in diameter, 
but they have an exceptionally wide tread. The 
permissible width of a truck is, of course, usually 
determined by the width of aisles, doorways, and so 
forth. It is noteworthy, however, that four-wheel 
teering gear greatly facilitates the manipulation of 
the vehicles in congested places, and that a truck 
equipped with that gear is more flexible in this respect 
than one fitted with two-wheel steering gear. The 
length of the Elwell Parker vehicles has been selected 
not only to suit the goods which they usually carry, 
but so as to give a wheel base which will not defeat 
adaptability. Straight and drop frame trucks, which 
95 of those used railway 


constitute per cent. on 








FIGS. 33 AND 34--ELWELL-PARKER 1D TYPE ELECTRIC TRUCKS 


stations and in factories, never need be completely 
turned round, as they can be driven in either direc- 
tion, and this, of course, applies to most other tracks. 
The overall length of the trucks can be reduced to 
enable the vehicles to be placed in lifts, &c., by 
folding up the two sections of the driver’s platform 
which are hinged to the frame. 

Elevating platform trucks—as shown in Fig. 32 
are not so widely used as ordinary fixed platform 
trucks, but a good many have been manufactured, 
and there is no doubt whatever that in some cases 
they are very advantageous, as they eliminate the 
waste of time which is sometimes involved in waiting 
for trucks to return from their journeys. By the 
use of wooden skids the men who perform the loading 
and unloading work can be kept busy. The truck can 
pick up a@ fully loaded skid and carry it to its destina-’ 
tion whilst another skid is being loaded, and an empty 
skid can be brought back on the return journey. 
Elwell Parker trucks of this type are built for carrying 
loads of 4000 Ib., and the elevating platform is capable 
of being raised or lowered 4}in. in 10 seconds. A com- 
mon storage battery serves for operating the propelling 
and elevating motors. All the cells are assembled in 
a single container, which can readily be removed from 
the truck. The elevating motor is directly connected 
to a worm gear mounted on a spider forming a clutch, 
which is set to slip at a predetermined load, so that 
in the event of any obstruction preventing the plat- 
form being raised, the motor will not be subjected to 
a load beyond .its capacity. The clutch is threaded 
internally, and when it is revolved by the motor a 
multiple thread screw, fitting into the threaded hole 
of the clutch, is caused to travel upwards or down- 
wards according to the direction in which the arma- 
ture of the motor is running, and the moving screw is 
attached to the truck platform by means of a flexible 





joint. The underside of the platform is fitted with 
two heavy links at the rear and a large link at 
the front, and as the screw moves outwards the plat- 
form is moved horizontally as well as vertically, with 
the result that when the maximum lift of 4}in. has 
been obtained the links stand upright and support 
the load. . Guides attached to the underside of the 


| platform steady the load whilst it is being raised or 


lowered. When the platform has reached its maxi- 
mum height, or when it has been fully lowered, a 
“limit rod” opens the motor circuit. To raise or 
lower the platform it is simply necessary to close 
the switch manually, and if necessary the platform 
can be brought to rest at any intermediate point 
by opening the switch, thus avoiding damage to 
goods or adjacent machines if the goods are im- 
properly loaded or the platform has been incorrectly 
placed. Whenever the switch is opened a brake on 
the end of the armature shaft brings the motor to a 
standstill. There are no fuses in either of the motor 
circuits. 

One of the most widely used elevating platform 
trucks is the Elwell Parker *‘ E.G."’ vehicle, which is 
fitted with four-wheel steering gear and a two-wheel 
drive. The propelling motor is placed vertically 
above the full floating driven axle—-as shown in Fig. 
29-—and the road wheels are driven on the principle 
illustrated in Fig. 30. The elevating motor is placed 
horizontally, and is provided with a brake connected 
to the steel worm gear, The method of elevating the 
platform corresponds with that already described, 
and a slipping clutch is provided to avoid the elevating 
motor being subjected to heavy overloads. The con- 
troller gives three speeds in either direction, the 
maximum speed being 5} miles per hour. The outer 
corner of the truck turns on a 7ft. 8in. radius, and 
the inner edge on a 3ft. 4in. radius. Edison or lead 


The Long Distance Telephone 
System of the United Kingdom.* 


In the first decade of the present century it appeared 
that the ultimate possible efficiency in long-distance 
telephone transmission had been reached, and that it 
was obtainable only by the use of the heaviest practicable 
copper conductors erected as aerial lines, highly insulated 
and revolved in pairs or quadruples to reduce inductive 
disturbances to a minimum, The most economical con- 
ductor for use in this country was found to be one weighing 
600 lb. to the mile. A few circuits with 900 Ib. conductors 
were erected in the last decade of the nineteenth century, 
but their very small advantage from the point of view of 
transmission efficiency did not compensate for their 
much greater cost. It was never possible to obtain the 
maximum efficiency of an aerial line in this country, 
however, on account of the necessity for short lengths of 
underground cables in passing through intervening town 
areas or across obstructions such as rivers, and in practice 
60 per cent. was the average efficiency secured. 

Even under these conditions, however, good commercial 
service was given between centres as far apart as London 
and Glasgow, Lendon and Dublin, London and Paris, 
and London and Brussels, all these lines having a fair 
margin of efficiency for extension to minor telephone centres 
in their respective areas. From the time of the taking 
over by the Post Office of the trunk telephone service in 
1896 until about 1910, it was possible to accommodate 
on pole lines along the public roads and railways all the 
wires required to meet the public demand for trunk 
service, the pole lines radiating from London also carrying 
the shorter circuits connecting towns lying on the route. 
For example, one of the London to Manchester lines 


passes through Northampton, Leicester, Derby and 
Buxton, and carries circuits serving those towns. In 


addition to the telephone service, however, the re juire 
ments of that of the telegraph had also to be met, and in 
1910 the congestion of the main aerial lines was becominy 
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batteries are fitted, according to purchaser's require- 
ments, the weight in the former case being 2800 Ib., 
and that in the latter case 2925 Ib. An Edison battery 
suitable for this particular truck would be com- 
posed of twenty-one cells with a capacity of 225 


ampére-hours, or 5.67 kilowatt-hours, and would be | 


charged at a pressure of 40 volts. An Exide Ironclad 
battery or other lead battery would be composed of 
twelve cells with a capacity of 196-220 ampére-hours, 
or 4.7—5.3 kilowatt-hours. Solid rubber tires are 
fitted to the road wheels, the dimensions of the front 
wheel tires being 2l}in. by 3}in., and those of the 
rear wheels 10}in. by Sin. 

Elwell Parker electric jib crane trucks are built 
to lift a load of 2000 1b. at a maximum outreach of 
48in. over the platform, or 1000 lb. at an outreach of 
96in. The revolving crane column is carried on large 
ball and roller bearings, which enable the operator to 
swing the column into any desired position. The 
boom may be raised or lowered by the same motor 
that lifts the load, and the boom may be locked in any 
desired position. For lowering the load at very low 
speeds a hand brake is provided. The totally enclosed 
lifting motor, drum controller, battery, and hoist 
mechanism are mounted above the truck platform, and 
act as a counterweight to the load on the crane hook. 
The boom may be swung to the extreme right or left, 
and when the crane is not in use it is locked in the 
central position. Edison or lead batteries are fitted to 
these trucks, and all the cells are placed in a single 
case, which may readily be removed from the vehicle. 








THe Mersey Railway Company's line between its ter- 
minus at Liverpool Central Station and Hamilton-square 
Station, Birkenhead, is being provided with automatic 
signalling at a cost of £6000. 








IN A MOTOR CAR FACTORY 


serious. It was, even then, practically inapossible to find 
road routes for new pole lines, especially in the approaches 
to London. A study of the traffic development under- 
taken about that time forecasted a demand for trunk lines 
which could not possibly be met by any ordinary system 
of road pole construction. A scheme involving the use 
of steel towers, erected on direct cross-country routes and 
carrying a very large number of conductors, was prepared 


| but at that juncture the results of a long series of experi- 


ments on the loading of telephone circuits with inductance 
coils, in accordance with the principles described by 
Pupin in 1900, indicated another line of development 
of the trunk telephone system, which eventually led to 
the use of underground cables. 

The earliest underground cables used in long-distance 
telephone systems were of the same type as those employed 
up to that time in the telegraph subterranean lines, and 
were composed of copper conductors, weighing 40 lb. 
to the mile, and covered with gutta-percha, giving an 
overall diameter of 174 mils. The inefficiency of these 
cables restricted their use in the telephone trunk lines to 
the terminal sections in large cities, and to the leading in 
at testing points. Rubber-insulated conductors were also 
used to a very limited extent, but were found to give less 
satisfactory results in practice than the gutta-percha 
cables. 

The introduction of air space cables with paper insula 
tion and lead sheathing in the early ‘nineties of last century 
appeared to offer a solution to the difficulty of carrying 
telephone circuits underground, although the first experi. 
ments were somewhat discouraging. Short sections of 
underground cables connected with long lengths of highly 
insulated aerial wires form effective spark gaps for lightning 
discharges, unless very effective protectors are installed 
at the ends of the cable sections. With the ordinary 
vacuum tube lightning arresters, faults in underground 
cable sections were very numerous. In the case of gutta- 
percha cables, the fault would be limited perhaps to one 
or two circuits, but with air-space cables, the lead sheath 





*From a paper read before the Institution of Electrical 


Engineers by Sir William Noble. 
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was melted, and sooner or later moisture entered and the 
whole of the circuits within the cable were put out of 
action. In the case of circuits completely underground, 
however, damage by lightning was unknown. The design 
of a more efficient lightning proteetor for trunk cable 
sections and improved workmanship in connection with 
jointing, &c., resulted in the air cable being adopted for 
trunk line service, and at the end of the last century all 
renewals were made with such cables. 

The superior transmission efficiency of the air-space 
eable, and the fact that much heavier conductors could 
be used, as compared with those in gutta-percha cables, 
permitted longer underground sections to be adopted, 
thus affording a partial solution to the difficulty of carry- 
ing heavy main line circuits through urban areas and into 
the main terminal towns; but on increasing the lengths of 
the underground sections a fresh difficulty was introduced, 
namely, increased cross-talk between adjacent circuits. 
The close packing of the conductors of the air space cables 
and the increased length of the cable, introduced con- 
ditions of mutual disturbance which had serious effects 
on the commercial efficiency of the long-distance circuits. 

Between July and October of 1899 Messrs. Tremain 
and A. W. Martin made an exhaustive investigation of 
the electrical properties of a 93-mile telephone section 
of the first London to Birmingham air-space underground 
cable. The main object of the investigation was to make 
a comparison of the telephonic cross-talk between tele- 
phone circuits and inductive disturbances between tele- 
graph circuits in the two types of construction used in 
this section of cable. Broadly speaking, the section was 
made up of 28} miles of quadruple-core formation from 
Cricklewood to Eddlesboro’, the remainder of the section 
being made up of wires twisted in pairs. Although every 
effort was made by the cable manufacturers to produce 
symmetrical cable, with a view to minimising cross-talk, 
it was found that speech telephonically transmitted over 
® loop made up of diagonal wires in a given core of the 
quadruple formation could be heard in a telephone joined 
to the other pair of wires in the same core, but between 
diagonal pairs of neighbouring cores no such cross-talk 
was observed in the 28}-mile section tested. The result 
was attributed to the distortion of the quadrule core, and 
it was then concluded that the defect in that type of air- 
space cable was too difficult, if not impossible, to remedy 
in the course of manufacture. 

Attention was then directed to the eross-talk experi- 
enced between neighbouring loops in the pair-type forma- 
tion, and it was found that the cross-talk was practically 
negligible between two circuits, 52 miles when the 
circuits did not run for more than 5} miles in adjacent 
pairs. This ratio, i.e, 10 per cent. of length of adjacent 
wires to the length of the whole circuits was considered 
significant, and was used as a guide later in the investiga- 
tion for arranging crosses to eliminate or reduce cross- 
talk. The investigators found during the course of their 
experiments with the 28 miles of quad-core cable that they 
vould eliminate cross-talk between the two circuits carried 
by a quad core by making crosses in various ways of 
individual wires and pairs of wires at six intermediate 
points in the 28-mile section. By making a total of 650 
crosses of individual wires and pairs at intermediate 
crossing points, they succeeded in making this. section 
free from telephonic overhearing or cross-talk without 
necessitating any crossing of cores. The investigation of 
cross-talk in the pair type formation indicated that no 
appreciable cross-talk would occur when crosses of pairs 
were made at intermediate crossing points, to ensure that 
no two pairs of wires remained parallel and adjacent for 
more than 10 per cent. of the total length of the circuit, 
and at a subsequent date a ic method of balancing 
by crossing cores wrapped with paper of different colours 
was adopted in order to satisfy this condition. As long 
as the rule was observed that no two pairs were parallel 
and adjacent for more than 10 per cent. of the whole 
length of the cable, loops could be used indiscriminately 
for telephone and telegraph circuits. 


The jointing procedure adopted as the result of the 
foregoing experiments fulfilled all the requirements of 
the Post Office until the method of improving the efficiency | 
of telephone circuits by inserting induction coils was 
adopted. The placing of loaded telephone circuits in the 
underground cables necessitated a reconsideration of the 
practice of providing telegraph and telephone circuits 





symmetry in the spacing of conductors could not be 
obtained by cable manufacturers to ensure a sufliciently 
good balance of the various capacities between conductors 
and between conductors and earth. An approximate 
formula was obtained for connecting the amount of cross- 
talk between circuits in the cable with the capacity 
relations of the conductors, and a systematic method was 
worked out by which the unbalances of capacity in one 
short length could be greatly reduced by selecting wires 
in contiguous lengths having nearly equal and opposite 
characteristics, so that when joined together the econ- 
ductors would neutralise each other's defects. This 
modern method of balancing underground cables which 
require to be loaded and to carry superposed loaded 
circuits was first applied to an underground cable in this 
country in 1913, when it became necessary to lay a com- 
posite telephone and telegraph cable between Leeds and 
Hull to replace the aerial wires which previously existed. 
This cable is interesting, inasmuch as it involved the 
making of over 90,000 capacity tests under field conditions 
and because every individual mile of cable throughout the 
whole route was balanced to a very high degree of accuracy. 
Without any modification or adjustment, the cable was 
found suitable for working simultaneously without cross- 
talk or disturbances of any kind, loaded physical tele- 
phone circuits, loaded superposed or phantom circuits, 
and high-speed Wheatstone automatic telegraph circuits. 

The programme of construction for 1914 included the 
provision of a main cable duct route from London to 
Liverpool vié Birmingham, ,and the first cable on this 
route was commenced in that year, completed as 
far as Birmingham in June, 1915, and extended to Liver- 
pool in 1916. The results obtained from this cable re- 
moved all doubts as to the future success of the under 
ground trunk cable in relieving the congestion on the 
aerial lines, but it soon became evident that the very 
success of the first cable had opened up some new problems. 
The quality of the service given by the cable in comparison 
with that previously given by aerial lines led to a rapid 
increase in traffic between the centres connected by the 
cable. Not only were the individual circuits more “ silent,” 
namely, free from the background of extraneous noise, 
usually experienced on long aerial lines, but all the 
groups of cable circuits between the respective centres 
w&re more reliable and were unaffected by the adverse 
weather conditions which so frequently interrupt aerial 
lines. 
Within two years of the completion of this premier 
cable every available circuit had been allocated, and the 
question of providing a second cable arose. ducts 
had been laid along the route, and it was evident that 
unless some new development in telephone engineering 
intervened, this direct route would be filled within a very 
short i Moreover, the desirability of extending 
the underground system further north than Liverpool 
was apparent. The largest practicable main telephone 
eable has a diameter of about 2.9in., and can contain 
copper conductors having a total weight of about 15,000 Ib. 
per mile. Standard 176-yard lengths of this cable weigh 
about 2} tons net and about 2} tons gross when drummed 
for transport. For direct service between two centres 
such as London and Liverpool, requiring lines having a 
transmission equivalent of 18 miles of standard cable 
—i.e., Bl = 1.926—between terminal test boards, such a 
cable will carry twenty-five four-wire cores or quads of 
conductors, providing a maximum of seventy-five circuits, 
including phantoms. For through switching purposes 
between the same points, circuits having a transmission 
equivalent between main boards of 12 standard miles 
—i.e., Bl = 1.28—are necessary, and on this basis a 
full-sized cable will carry nineteen quads of conductors 
giving a maximum of fifty-seven circuits, including 
phantoms. In order to obtain the necessary quantity of 
transmission for direct service between centres 400 miles 
apart, such as London and Glasgow, it would be necessary 
to use conductors of much heavier gauge, and a full-sized 
cable for such service would carry no more than twelve 
quads, giving a maximum of thirty-six circuits, including 
phantoms, but it is not at all certain that such a cable 
would be a practical proposition, and it appears therefore 
that it would be necessary considerably to increase the 
capacity of underground direct routes in order to cope 
with the expansion of traffic which would follow the 
extension of the underground system. 


i. 





in the same cables, owing to the fact that loaded circuits, 
whilst more efficient than unloaded ones, are at the same 
time more susceptible to inductive disturbances. Experi- 
ments showed that Wheatstone circuits on single wires 
caused serious disturbance to loaded telephone circuits | 
in the same cable, and in some cases marked induction | 
had been experienced on such circuits from Wheatstone 
circuits worked on loops. In consequence of these diffi- 
culties, it became necessary for a time to provide separate 
cables for telegraph and telephone purposes. As the 
trunk underground system grew, however, it was found 
uneconomical to provide separate cables for the two 
services, and special efforts had to be made to overcome 
the difficulties experienced. The method of superposing 
loaded telephone circuits on other telephone circuits 
already loaded was also found impracticable with the 
same degree of balance in the conductors which was found 
sufficient for unloaded circuits. In 1912 it was discovered 
that with the usual method of cable construction the 
practice of placing telegraph circuits in the same cable 
as loaded telephone circuits would have to be abandoned, 
and that phantom loaded telephone circuits could not be | 
successfully superposed upon loaded physical telephone | 
circuits without improving the symmetry of the con- 
ductors in underground cables or improving the balance 
of conductors by selective jointing, and in consequence 
of the difficulties experienced the whole question of cable 
design and balancing by selection of conductors for joint- 
ing was taken in hand afresh by the research staff of the 
Post Office. 

Early in January, 1913, Mr. Pollock initiated an investi- 
gation of the relation which existed between cross-talk 
and wire-to-wire and wire-and-earth capacities in quad- 
core and multiple twin cables when tested in short-lengths, 
and devised apparatus for making the capacity measure- 
ments. Short lengths of cable were specially constructed | 
with a great variety of different lays in the paired con- 
ductors, and it was shown that whilst certain selected 
lays gave favourable experimental results, the necessary | 
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which, whilst not wholly suitable for the requirements of a 
commercial repeater, enabled engineers to make con- 
siderable headway in the design of repeater circuits, and 
emphasised the necessity for more complete measurement3 
of the impedance characteristics of telephone lines over 
the whole range of speech frequencies. 
has now been superseded by the hard valve for all tele- 
phone repeater work, and it has been found that an ideal 
valve for telephone repeater service should fulfil the follow- 
ing conditions :—(1) Its general design should be such that 
it can be manufactured in large quantities with uniform 
electrical characteristics ; 
should remain constant throughout its working life; (3) 
small variations in filament currentdue to the normal voltage 
drop of the filament battery during discharge should cause 
|no appreciable change in the amplifying power of the 
| valve ; 
inputand output transformersshould be practically constant 
over the range of speech frequencies and over the required 
range of input voltage amp'itude ; (5) the electro des and 
their supports should be sufficiently rigid to ensure that 
no vibration from external sources affects the performance 
| of the valve ; (6) the power consumption of the filament 
should be as small as possible ; and (7) long operating life. 
The thermionic valve with its associated input and ou 
| transformers has only a unilateral action as an ampli 
| and for use in the ordinary two-wire telephone circuit it 
must be duplexed in order to transmit and amplify speech 
currents in both directions through the circuit. 
duplexing is effected on the principle of the telegraph 
relay by the use of a differential winding on the line side 
of the output transformer. 


At this juncture, however, the solution of one of the 
fundamental problems of underground telephony, namely, 
the construction of an effective telephone relay or repeater, 
seems possible. The introduction of the three-electrode 
thermionic tube has completely changed the aspect of the 
telephone repeater problem. The early experiments of 
the Post Office were conducted with “‘soft”’ valves, 


The soft valve 


(2) its electrical characteristics 


(4) its amplifying factor in association with its 
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to obtain the desired results are described in the ‘paper. 

A duct route between London and Manchester has now 
been completed, and the cable for the telephone servicw 
between these places is well on the way. Duct space has 
been provided to take care of development for the next 
twenty years. The duct route forks at Derby, one route 
going north to Leeds and the other north-west to Man- 
chester. The repeater stations will be situated at North 
ampton and Derby, and as new buildings are required 
and cannot be completed and equipped to be ready for 
the completion of the cable, a temporary repeater installa 
tion is being provided in an existing Post Office building 
at Leicester, with sufficient equipment to operate the 
number of circuits required for two years ahead. At the 
present time the construction of similar main cable routes 
from London to Southampton and Portsmouth and from 
London to Bristol and the west has been commenced 
In due course the northern cable route will be extended 
beyond Leeds through Neweastle and Edinburgh to 
Glasgow, so that in the course of a few years all main 
telephone communications between the important com 
mercial centres of this country will be underground, 
giving a quality and stability of service which will be 
equal to, if not better than any in the world. 

The last part of the paper refers to submarine cable 
development and high-frequency telephony. 








Water Power and Irrigation 
Projects in Bulgaria. 


Ix order to compensate for the ravages of war, the 
Bulgarian Government is considering all possible means of 
organising national production on such a basis as would 
not only make for the welfare of the country as a whole. 
but increase the State revenues. It is felt that such 
action is all the more necessary in view of the heavy 
financial obligations imposed on Bulgaria by the Peac 
Treaty. 

One of the directions in which action has been taken is 
that of ascertaining the extent of the water resources of 
the country which have not, hitherto, been exploited. The 
Water Department of the Ministry of Agriculture ani 
State Properties was instructed some little time back to 
go into the matter, and the result of its inquiries was th: 
passing by the National Assembly in October last of what 
is known as the Law for Water Syndicates. 

The results of the Department's investigations wer 

broadly, as follows :— 

(1) That it is possible to obtain energy to the extent of 
upwards of 1,000,000 horse-power from water; _ 

(2) That it would be possible, in addition, to irrigat 

by means of canals, various districts representing @ total 
of nearly 460,000 hectares, say, just over 1,000,000 acres 
(3) That it would be possible to irrigate, in addition. 
by means of electrically driven pumps, the vast Danubian 
plains and those of Deli Orman, in North Bulgaria, both 
of which suffer from drought in summer time ; and, 

(4) To supply water to towns and villages which canno! 
otherwise obtain it, by raising it, by means of electrically 
driven pumps, into reservoirs so arranged that the water 
would gravitate to the places where it was required. 

It is calculated that to operate electrically all the 
railways in the State and the existing factories would only 
consume from 130,000 to 150,000 horse-power, which 
would leave, say, 850,000 horse-power for agricultural 
work, for providing light for the towns and villages, an: 
for other industrial purposes. For putting the Law into 
effect the State authorities have — out @ programme. 
which will include the formation, by means of dams, of 
reservoirs on numerous rivers, and the construction of 
systems of canals. 
It is furthermore proposed to build hydro-electric 
stations near the bases of all the dams forming reservoirs 
and to erect a network of conductors to distribute the 
electrical energy throughout the country. The aim of the 
authorities is to link up to that network all generating 
stations, whether water or steam, so as to ensure the most 
rational and economical distribution of the energy pro 
duced throughout the State. All supply stations which 
have a capacity in excess of 100 horse-power, except 
those which produce energy for their own uses alone, will 
have to generate three-phase, 50-cycle current. Those 
taking current from the network will be required to pay for 
the energy consumed at a price which will take into con 

sideration (a) interest on and ammortisation of the prime 
cost of the electric installations; (6) working expenses ; 
and (c) profit on working amounting to one-eighth of the 
working expenses. 

The new Law gives the State considerable powers with 
the object of causing electric power to be employed as 
widely as possible. Thus, it may grant special terms for 
the supply of current to industries and undertakings 
which it is particularly desired to foster; it may itself 
acquire and supply all machinery, motors and accessories 
necessary for the introduction of electricity as the motive 
power for ploughing and other agricultural operations, for 
working railways, and for the electro-chemical and electro 

metallurgical industries; it may appoint specialists for 
repairing and maintaining electric machines and installa- 
tions ; and may, itself, erect and work power stations, and 
encourage, by “such means as the distribution of propa 

ganda and arranging for the delivery of lectures, the more 
extended use of electrical energy for all purposes. 

The Law permits of the erection of the hydro-electric 
plants either by the State or by syndicates or of co-opera 

tive societies formed among the local populations for the 
purpose of utilising the water resources of the country. 
As Bulgaria has no firms of its own which are capable of 
undertaking such extensive works as are contemplated, it 
is intended to seek the aid of other nations, and to call 
for tenders for the construction of dams, and the erection 
of the power-houses, pumping stations, &c., and it has 
been determined to assist foreign firms which seek to par- 
ticipate in the work to the greatest extent possible. 











The exact methods employed 
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Railway Matters. 


—_—— 


Ine re-introduced Brixton and Ludgate Hill 
service is, owing to want of support, to be withdrawn on 
March 3lst. 


Arter the 8.50 p.m. train had left the Airdrie terminus 
of the North British Railway on Saturday, March 19th, 
three empty coaches followed it and caught the train up as 
it was leaving the next station, Coatdyke. Four carriages 
were badly damaged and one woman was killed. 


It was recently suggested in Parliament that all rail- 
ways on which Te trains are run should be double- 
tracked. Mr. Neal, in reply, said that he could not accept 
as correct the suggestion that single-line working is dan- 
gerous, provided, of course, that the regulations governing 
such working are observed. It was quite impracticable 


to adopt the proposal that all single passenger lines should 


be converted to double track. 


Aut the orders for the 3200 wagons required by the 
Spanish railways have been awarded to the syndicate of 
Spanish engineering firms known as the Agrupacién de 
Constructores Espafioles. The prices range from 13,000 
to 18,440 pesetas each, the average price for the various 
lots distributed among the firms forming part of the 
syndicate being round about 15,000 pesetas, which, at the 
present rate of exchange, represents about £535. 

THE average wagon load during the four weeks ended 
January 2nd was the highest yet recorded, viz., 5.67 tons, 
probably due to the decline in the proportion of general 
merchandise traffic conveyed. There was a diminution of 
0.92 per cent. in the ton-miles worked, but the goods train 
mileage run was not reduced to the same extent, the 
reduction being 7.74 per cent., with the result that the 
average train load fell to 130.46 tons, a drop of 3.15 tons. 


ir is not without interest to know that when one of the 
Chinese railways started to control its single lines by 
token instruments, both tablets and train staffs were 
used On alternate sections. Later the tablets were with- 
drawn and substituted by the train staff. To make a 
distinction between adjoining sections, the staffs that 
replaced the tablets had a ring 3in. diameter at one 
end. As a general rule all the electric-train staffs have 
a distinguishing end and differently coloured lettering. 


Reptyinc to Viscount Curzon and Sir F. Hall on 
Monday, March 2\st, Sir Eric Geddes said a Bill for the 
establishment of a London Traffic Authority had been 
under consideration ; but in view of the general need for 
economy, both of public and local funds, and of parlia- 
mentary time, it had been decided that it was not desirable 
to proceed with the Bill at present. Moreover, the pro 


posal was highly contentious. He would be glad, however, | 


to consider any practicable alternative proposals put for- 
ward by the authorities concerned. 

SPEAKING at the London and South-Western annual 
ineeting, Sir Douglas Fox said that at the present time, in 
consequence of the enormous cost of material for the pro- 
duction of railways and shipping, the company was 


absolutely compelled to go abroad and spend money which | 


really ought to be spent in this country. He was, he said, at 
the present time receiving in his own business thousands of 
tons of steel rails and sleepers from Germany and Belgium, 
and locomotives from America, all of which ought to be 
purchased in this country and help to provide employment. 


\N important meeting of representatives of public 
authorities, Chambers of Commerce, and trade and labour 
councils in Kent and Essex was held on the 10th instant 
to advoeate the construction of a tunnel under the Thames 
to connect Gravesend and Tilbury. The benefits of such 
a connection for both passenger and goods traffic and of its 
importance as a means of national defence were pointed 
out, and a deputation was appointed to wait upon the 
Minister of Transport to urge the adoption of the tunnel 
as an enterprise in connecticn with the grouping of railways. 


\NSWERING a question on the 9th instant the Parlia- 
mentary Seeretary to the Ministry of Transport said that 
the project of a train ferry across the English Channel had 
not been considered as an alternative to a tunnel. 
Minister of Transport carefully considered the use for 
commercial purposes of the train-ferry steamers con- 
structed during the war. He came to the conclusion, on 
the advice received, that the use of train ferries for goods 


traffic between this country and the Continent did not | 


promise commercial success, as the difference in the 
character of the rolling stock on continental and British 
railways rendered free interchange of railway wagons 
impossible. 

THE question of British railway companies buying rails 
in Belgium was recently mentioned in the House of 
Commons. Mr. Neal said he understood that tenders 
had been received by various companies for rails from 
Belgium at prices greatly below those offered by English 
firms. It is the consistent policy of the Ministry of Trans- 
port not to interfere with the prudent discretion of the 
companies in such matters, and when asked by the com- 
panies for his views he replied in that sense. But he was 
sure that, in placing orders, the companies would now, 
as in the past, take into consideration the importance of 
securing employment in this country and of assisting the 
prosperity of the districts which they serve. The difference 
m the price at the time was, however, £23 per ton for home. 
made rails and £12 for Belgian rails. 


Tais year’s President of the Railway Benevolent 
Institution is Mr. Fielden, the chairman of the Lancashire 
and Yorkshire Railway Company. The Institution, 
which has no political objects, exists solely for the relief 
of distress in the railway service,.and is mainly dependent 
upon the contributions of the benevolent and travelling 
public for the necessary income to enable the board to 
continue its beneficent work. Since it was established in 
1858, a sum amounting to almost £1,500,000 has been dis- 
tributed, mostly in relieving widows and orphans left 
in very distressed circumstances, and at the present time, 
owing to the cost of living, the call made upon its resources 
is extremely heavy. The amount expended last year in 
the payment of allowances to disabled railwaymen and 
widows and for the maintenance and education of children 
was in excess of £68,000. 


| 


train | 


Notes and Memoranda. 





A new type of Neon lamp, with a consumption of 5 


watts, has recently been introduced for purposes where | 


lamps are Only required for indicating or signalling, and 

| the smallest size of metal filament lamp available for 
ordinary voltages has a greater consumption than is 
desirable. The lamps are stated to be very durable, and 
give a reddish light. 


| NATURAL water-power resources in the Central Provinces 
of Chile are to be used for generating electricity for San- 
tiago, Valparaiso, and neighbouring towns. A company, 
capitalised at 3,250,000 dols., has been formed for the pur- 
pose, and work has already been started on a hydro- 


electric plant on the Colorado River, near Santiago, where | 


it is expected 18,000 horse-power can be developed. The 
project is backed largely by Chilean capital. 


ParticuLaRs have been collected by an American 
committee relative to the increase of the present demand 
which is likely to take place in the next ten years, and the 
economies which should result from the super-power 
station- to be installed in the districts between Hoston 
and Washington. Within the zone, it is estimated that 


watt-hours, whereas in 1930 it will be nearly double that 
amount. 





the present annual demand is about 27,000,000,000 kilo- | 





Miscellanea. 


Tue White Star liner Olympic, prior to resuming sailing 
on March 9th, had her oil bunker capacity increased so as 
to enable enough fuel for the round trip to New York and 
| back to be carried. e Olympic is the largest oil-burning 

commercial vessel in the world. 


‘Tue Australian Government is sending a party of experts 
to the Willis Islands, with a view to reporting on the possi 
bilities of establishing there a wireless telegraph station 
This remote group of islands is 250 miles off the coast of 
Queensland, and it is thought that a station there would be 


| of great assistance to the Government meteorologist in the 
| preparation of his forecasts. 
Tue much diseussed Diesel electric drive for cargo 


| boats is to be given @ trial through’the conversion of 
the American steel ship Fondonian, owned by the American 
Mediterranean Steamship Company. The vessel is to be 
driven by an electric motor, the current for which will be 
| generated by power derived from two Ansaldo-Diesel 
| engines. It is estimated that the two engines, each of 500 
brake horse-power, will provide sufficient power to drive 
the vessel loaded at a rate of nine knots. 

Txe Commercial Secretary to H.M. ion at Lima 
has forwarded a translation of a projec’ Bill, recently 
| presented by the Finance Minister to the Peruvian Con 





Tue value of the mineral output of New South Wales | gress, concerning the nationalisation of water power in the 
last year amounted to £11,411,462, an increase of | republic of Peru. Under this Bill all water power con 
£1,529,096 over the previous year’s figures. The number | cessions will be granted under the provisions of the Mining 
of men employed in and about the mines was 29,163. The | Code by the authorities therein appointed. The translation 








| coal production for the year amounted to 10,715,999 tons, 
| whieh constitutes a record, and its value at the pits 
mouth was £7,723,355. The production of pig iron from 
New South Wales ores increased to 86,096 tons, valued 
at £645,720. 


Lecrurinc at University College to London teachers 
| on the “ Romance of Science,” Professor Sir W. 
| Bragg said that by passing the X-rays through a crystal 
| it was possible to measure the distance between layers of 
atoms, and by turning the crystal the relation of all the 
atoms in it could be discovered. When we could determine 
the way in which the atoms piled themselves together in 
everything, we should be able to say that such and such 
crystals were forming. 





Tue current number of the Bulletin of the Imperial 
Institute contains an article on the utilisation of bamboo for 
paper making. Bamboo has come much to the front in this 
connection during the last year or two, and it seems likely 
that in the near future the manufacture of paper from this 
material will be undertaken on a large scale in several 
countries. Paper made entirely from bamboo pulp is of 
high-class quality. On the whole it is too good for the 
manufacture of ordinary news-print, and is more suitable 
for the better grades of printing paper. 


In the course of a leeture delivered before the Society 
of Chemical Industry, Mr. Archbutt said that oils used in 
transformers were very thin mineral oils of about the same | 
viscosity as typewriter oil. The flash-point should not 
be lower than 250 deg. Fah. It was customary to subject | 
those oils to a sludging test to determine the liability of | 
the oil to form a deposit in the transformers. In testing | 
transformer oil it was necessary to detect traces of water, | 
and a very delicate test, much more delicate than those | 
usually described in books, was to take about 50 c.c. of 
| the oil in @ perfectly dry small distillation flask with a 
thermometer bulb immersed in the oil. The oil was slowly 

heated to 250 deg. Fah.-not higher. A piece of delicate 
test paper made by ing filter paper in a 5 per 
| cent. ferrous ammonium hate solution and drying and 
dusting over with finely powdered potassium ferricyanide, 
|} was then held above the heated liquid. The least 
|trace of moisture caused blue stains to form on the | 
| paper. : 
| In an address delivered before the members of the 
Birmingham University Chemical Society and members of 
the Society of Chemical Industry, Mr. H. Ly Heathcote, 
of Rudge- Whitworth, Limited, said that the laboratory of 
his firm began its existence in 1901, when works labora- 
| tories in the cycle trade were quite unknown. Now the 
research laboratory had grown into a department which 
paid its own way and added to the company’s financial 
| strength. The equipment of the laboratory permitted 
| not only of accurate analytical and testing work, but also 
of small commercial scale experiments. All the pro- 
| cesses employed in the manufacture of a bicycle were 
| subjected to careful scrutiny and investigations were 
| made to find out the effect of variations. The lecturer 
mentioned a number of specialities which had been brought 
out in the laboratory, instruments for testing hardness, 
case-hardening compositions, small optical pyrometers, 
| an instrument for testing furnace atmospheres, method of 
rust-proofing steel—all applied in the first instance to 
the improvement of the bicycle and some of them since 
put upon the market. 


Wuen the Northern Electric Company, Limited, built 
a new factory in Montreal, it was decided to use Raymond 
piles, as the site is near a canal and the foundations 
were difficult. To save expense the footings were designed 
very carefully. The loads were computed and as few piles 
were used as possible. Thus, some footings have six piles. 
others eight or nine, as the load required. The engineer 
carefully designed a pier for each type of footing, and when 
the job was completed he had more than fifteen different 
types of piers, all with the same size tops but battering 
down differently so as to connect properly the tops of the 
various number @f piles. The clerk of works and Mr. T. T. 
Black, who mentions the incident in an article in the 
Canadian Engineer, computed the amount of concrete 
saved by using the design over using the largest pier on all 
the footings. The amount was from 20 to 25 cubic yards, 
worth, at the prices then current, from 80 dols. to 100 dols. 
The form cost due to not being able to repeatedly use the 
same forms amounted to over 1000 dols. This is an 
extreme case, and was commented on at the time, but 
explains the point, viz., that in the design of concrete 
structures, the saving of a few cubic feet of concrete does 
not balance the extra cost of a more involved piece of 
formwork. 
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may be seen by United Kingdom firms interested at the 
Inquiry Room of the Department of Overseas Trade, 35 
old Queen-street, London, 8.W. 1. 


| AscHoot for training men and women in diamond cut - 
| ting is shortly to beestablished in Johannesburg. The Tran-- 
| vaal Provincial Council has voted £15,000 for the purpose. 

which will provide for suitable ises and machinery. » 
| highly skilled technical head and t assistant 
| One of the drawbacks to the establishment of a diamon:| 
| cutting industry in South Africa in the past has been the 
| alleged absence of cutters, but with the establishment 0/ 

this school, which will teach the work thoroughly and com 
| pletely in all its branches, there should be nothing to 
prevent the building up of a large and flourishing industry 

AccorpING to the March issue of the Motor Ship, there 
were launched or completed during the past two months 
thirteen large ocean-going motor ships with a total cargo 
carrying capacity of 140,000 tons. Particularly note 
worthy is the fact that many of these vessels were of the 
largest and fastest class of cargo ship, two of them being 
13-knot vessels carrying 14,000 tons, whilst two more are 
13,500-ton craft with a speed of 12 knots. It is sati» 
| factory to note that a large proportion of the new motor 

ships are of British construction, five out of the thirteen 
| mentioned above having been built in shipyards in the 
United Kingdom. 

Ix building its new Dock-road power house, the Cor 
poration of the City of Capetown, South Africa, has looked 
carefully into the future, and has planned for almost any 
conceivable demand for electric light, power and railway 
service. At least as far as the switchboard equipment is 
concerned, judicious provision has been made for the 
most optimistic expansion without impairing the logical 
arrangement of equipment or continuity of service, The 
installed generating capacity is somewhat less than 20,000 
kilowatts, bat the switchboard has been designed to handle 
many times this amount. The switchboard equipment is 
fully deseribed in an ariicle in the March issue of the 
General Electric Review. 

Tue Executive Committee of the Good Roads Movement 
of China has decided to hold, next May, a convention and 
exhibition in Shanghai to launch a good roads movement 
for China. At this exhibition it is intended —. 
drafts and charts showing expenditure on road ing in 
other countries, possibilities in China, &c. There will also 
be maps to indicate trunk lines to be built and spurs 
connecting cities. It is also hoped that Chinese and foreig: 
firms interested in road building materials, tools and im 
plements will exhibit their wares on this attend. All 
correspondence should be addressed to the Secretary of 
the Committee, Mr. George E. Sokolsky, 96, Foochow-road 
Shanghai. Mail coming from foreign countries should be 
addressed to Box 2001, American Post Office. 


| 


In the House of Commons recently, Mr. Pike Pease 
the Assistant Postmaster-General——speaking on a vote of 
£2,672,500 for salaries and expenses of the Post Office, 
including telegraphs and telephones, explained that the 
Government had purchased from the Direct United States 
Cable Company, at a cost of £570,000, a trans-Atlantic 
eable for the purpose of coping with additional Imperial 
traffic, and to provide an alternative line in case of inter- 
ruption to. the Imperial cable owned by the Government 
The purchase price included a stock of cable, and the cable 
stations at Ballinskelligs, Harbour Grace-—Newfoundland 
—and Rye Beach—United States. To lay a new cable 
would have cost about £1,090,000. The cable, which was 
transferred to the Post Office on November 4th last, was 
laid originally in 1874-5, but one-half of it had since been 
replaced by new cable. The total length was 3197 nautical 
miles. 

AFTER a temporary cessation, work bas again been com 
menced upon the Pugliese aqueduct, which runs from 
Naples to Taranto, through the province of the Puglie. 
the length being a little over 152 miles, and which is 
regarded as one of the most important items In the exten 
sive development of public works now being undertaken b) 
the Italian Government. Constructional operations were 
started in 1905, and the main aqueduct has been com 
pleted. The work at present in hand includes the building 
of a number of branch aqueducts and the laying of nearly 
all the urban piping that will be necessary, In all, 900 
miles of branch aqueducts, extending throughout the 
province named, will be necessary. Of that total 236 miles 
have been completed, while of the urban piping, which will 
amount to over 500 miles, 112 miles have been laid. The 
system will supply the entire province of the Puglie with 
water for drinking and irrigation purposes. The total cost 


of the undertaking is estimated at 12,000,000 lire 
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THE UNITED STATES FOREST PRODUCTS LABORATORY AT MADISON 


(For description see page 32%) 











FIG. 1 THE MAIN BUILDING 





FIG, 3 -GLUE AND LAMINATED WOOD TESTING ROOM 





FIG. 4—DRUM FOR TESTING PACKING CASES FIG. 5—AEROPLANE PROPELLOR CARVING ROOM 
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Wages and Wisdom. 


Mr. Frank Hopeers is reported to have said, at a 
meeting in Abertillery on Sunday last, ‘‘ The cost of 
production must be reduced, not necessarily by a 
fall in wages, but by a development of technique by 
the owners.” He was discussing the position in the 
coal mining interest, but it may be safely assumed that 
his words would be echoed by the leaders and the led 
of many another trade. Indeed, the view is widely 
held, and we have not infrequently heard it expressed 
in circles drawn from other radii than those of Labour. 
It may, on that account, be worth while to consider 
it with a little care, for it includes an important 
economic fallacy. That the development of tech- 
nique must be encouraged no one in his senses doubts, 
and we are glad indeed to have Labour’s admission 
of its importance ; but that wages can be maintained 
thereby above their just economic level is a dangerous 
doctrine. Improved methods of production of all 
kind can do no more than give a temporary advantage 
to the firm, industry or country which introduces 
them. Ina few years’ time they are copied, paralleled, 
or excelled by others, and the forces of competition 
for the market are restored. Hence a market can 
only be held when the total costs of production are 
the lowest, in other words, when the best means of 
production are employed and the labour cost per piece 
Intelligence may make it easy 
for labour to earn good money, but it can never 
remove the necessity for hard human work. Labour, 
in Mr. Hodges’ words, is asking the intelligence which 
it has so long despised, which it has so long opposed, 
to work hard in order that brawn and muscle may 
take it easy. That plan will never succeed. As well 
might we expect to get the highest economy from a 
st@am plant by attending to the engine alone, and 
neglecting the boiler, as to expect to build up indus- 
tries of the highest efficiency by improvements in 
organisation and invention whilst the efficiency of 
Labour was diminishing. 

It is, however with great satisfaction that we find 
Mr. Hodges urging improvement in technique, and 
if we could only persuade him and others to recognise 
that advances of the kind can only be achieved by 
the whole-hearted alliance of Labour with Intelligence 
and Capital we should soon be on the high road to 
better times. Let us imagine for a moment a period 
when the whole artisan class removed all restrictions on 
machinery or processes—save those necessitated by 
health—and urged inventors and capitalists to seek 
every means in their power for accelerating output. 
There is not, we venture to say, a single industry in 
this land that would not as a consequence be imme- 
diately accelerated by at least ten or fifteen per cent., 
and if at the same time the workpeople would agree 
to use all the appliances and processes that were 


are as low as possible. 





possible output, we might add easily another fifteen 


or twenty per cent. We do not hesitate to say that 
with perfect liberty for Intelligence and _ perfect 
co-operation between it and Labour and Capital, the 
industrial efficiency of this great machine that we call 
our National Trade could be augmented by no less 
than one-third and probably by a great deal more. 
We need not remind our readers of the well-known 
facts brought out by the Census of Production in the 
United States that Americans use in most industries 
a great deal more mechanical power than we do and 
that the output per worker is a great deal higher than 
in this country, It is Labour that has done more to 
stop improvements in technique than any other force. 
Lack of capital may at times do much to arrest it, 
but the most persistent, the most relentless, the most 
immanent force is the opposition of Labour to the 
adoption of machines that it believes will cause unem 
ployment, or, when those machines are perforce 
adopted, the imposition of hampering rules, as, for 
example, the limitation of the number of machines 
that may be attended by one man or the insistence on 
the payment of wages so high that they rob the 
machines of a large part of their economic efficiency 
Does anyone suppose that if the coal owners adopted 
at once appliances that would enable twice the amount 
of coal to be raised per year for half the number of 
colliers that Mr. Hodges would agree to its employ- 
ment ? He would, we are confident, do nothing of 
the kind. He wants just what he asks for. He wants 
the employers to effect economies in other directions 
so that the industry may be able to give the miners 
high wages for little work. An apposite story is told 
by Mr. Keighley Snowden his recently published 


** Life’ of Sir Swire Smith. When one party in the 
State was spending money saved by another, Sir 
Swire Smith told in a public speech the story of ‘a 


reckless young fellow who found half a sovereign ina 
trousers pocket, when he thought there was nothing 
left. He came home ‘ unco’ happy,’ having royally 
spent it, and in reply to long-faced questions told his 
luck. ‘And, by gow,’ said he, ‘ we've had a reight 
blow-out. Wed beef; an’ chicken; an’ ham an’ 
eggs ; Idoan’t knaw what we didn’t hev—-an’ summat 
to wesh it down wi’. Grandest bit o luck I’ve had 
for mony a week.’ His father stared hard. ‘ Here!’ 
he started up. ‘ What’s ta been doin’? Thou’s 
getten my breeches on!’ ”’ 

It is no doubt the fact that ‘“ developments in 
technique’ take place more rapidly in the United 
States, and in some cases in Germany, than in the 
United Kingdom. But the fault is not so much that 
of our technicians as of Labour. If Labour had 
always courted developments, if it had encouraged 
them by making the best of every attempt, if it had 
divorced from itself the traditional belief that the 
introduction of machinery and the adoption of labour- 
saving appliances caused unemployment then there 
would have been a far greater readiness on the part of 
Capital to launch out on new ventures, to scrap old 
methods, and generally to welcome inventors and 
improvers rather than to dread them for fear of the 
industrial worries that follow in their train. Labour 
has it in its power to galvanise invention and tech- 
nology, and in so far as Mr. Hodges’ words imply a 
recognition of that fact we welcome them ; but in so 
far, on the other hand, as they imply that Labour 
may take it easier if Intelligence works harder, we 
must deprecate them. We are climbing a very stiff 
industrial hill, and both Labour and Intellect must 
put their whole weight upon their collars. 


Welds. 


Ir is not by any means surprising that welding by 
the oxy-acetylene flame or the electric are is finding 
ever-increasing applications. It is in every way an 
attractive process for making joints in metal, and 
particularly in steel. The process itself is cheap and 
simple, and the skill required appears to be easily 
acquired. Furthermore, there is the seductive idea 
about it that since the weld consists of the “ same 
metal * as the parts which have been joined, one may 
reasonably expect the joint to be as strong as the metal 
itself. In support of this view series of test results 
have been published which really appear to show that 
the joints can be made quite as strong as the steel. 
As a consequence there is now a widespread tendency 
to rely upon welding for every sort of purpose, in 
spite of the fact that those who have the responsibility 
of inspecting and reporting upon accidents arising 
from failures in service have learnt by experience the 
need of caution. 

We have no desire to discourage the widening appli- 
cations of an eminently useful and valuable process ; 
our plea is merely for adequate caution and for a full 
realisation of the difficulties and limitations of the 
welding process. If we are to form a just appreciation 
of the real value and importance of welding, we must 








introduced so as to obtain from them the greatest 





compare it with other jointing processes, such as 
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riveting. When such a comparison is made the 
advantages of welding are too obvious to require 
enumeration, and besides there are endless classes of 
work, particularly repair work, where welding is the 
only possible solution of the problem. But the point 
we would emphasise is that, if welded joints are to be 
used at all in situations where they have to carry vital 
working stresses, then the fullest allowance must be 
made for the unfavourable aspects of welding. Among 
these aspects there is, in the first place, the extreme 
difficulty of ensuring that joints shall be really sound 
and free from blow-holes and large oxide inclusions. 
The well-known French engineer, M. Fremont, in a 
recent note on the subject, reminds his readers that, 
after all, welding must be regarded merely as a process 
of “sticking things together ”’—* collage.” The 
soundness of a welded joint cannot be ascertained by 
inspection nor by any test short of destruction, unless 
it be by means of the X-rays. Very much must, there- 
fore, be taken on trust, and a corresponding factor of 
safety must be employed. It is probable that exami- 
nation by X rays has an important future before 
it. In his recent Cantor Lecture, Major J. W. C. 
Kaye remarked that he thought it had not received 
the attention it deserved, “ perhaps because it was 
& somewhat severe critic of present-day welding,” 
an observation which left no doubt about his opinion 
of ‘present-day welding.” But even a “sound” weld 
is not free from possibly dangerous weaknesses. The 
metal of the weld itself necessarily exists in a con- 
dition closely resembling that obtained by chill- 
casting, and we therefore have the anomalous state 
of affairs that material upon which much time and 
money has been spent in the application of mech- 
anical work and possibly even of heat-treatment, is 
held together by a joint made of crude “as cast ” 
material. Then again, a little further away from the 
weld we come to a region where the metal, although 
it has never been more than red-hot, has yet been 
injured. In one region, where the temperature 
reached was just below the critical range of the steel, 
the metal has been put into the softest and weakest 
condition of which it is capable, with an unsatisfactory 
micro-structure and a very low elastic limit. A little 
further away the steel has been at a “ blue”’ heat, 
and if, as M. Fremont points out, there has been any 
mechanical deformation of the metal during welding, 
then it is quite probable that blue-brittleness may have 
been developed. Soundness of the weld, it is suggested, 
can sometimes be secured by powerfully pressing the 
parts together as the joint is made, but if this is done 
deformation of the steel at the “ blue heat” is very 
likely to oceur. The most satisfactory course is not 
only to carry out the welding operation under pres- 
sure, but to complete the process by a suitable heat- 
treatment of the whole part, as, for instance, by 
normalising it. Unfortunately, for a very large num- 
ber of those cases where welding is most readily 
applicable, subsequent treatment, either mechanical 
or thermal, is out of the question, and reliance must 
be placed upon the crude weld. 


The testing of welds, however thoroughly done, can 
add but little to the safety of the process. If a weld 
can be tested to destruction it is quite easy to ascer- 
tain whether it has been a good one or a bad one. A 
mere section cut thropgh it, supplemented by a simple 
metallographic examination, gives all the information 
desired, and this can be readily amplified by any 
number of mechanical tests. But in this case more 
than in most others, testing “* by sample ”’ is eminently 
unsatisfactory. Such testing is extremely necessary, 
but it must, for the sake of safety and reliability, be 
regarded as subsidiary-to two other factors: careful 
selectién of the precise method of welding to be 
employed and of the individual workmen to be 
entrusted with the work, and constant and vigilant 
supervision and inspection. Nowhere can the traces 
of poor workmanship be hidden so effectively, 
although, indeed, even the most conscientious work- 
inan cannot be sure that his work is entirely sound. 
Finally, however, the safeguard lies in the hands of the 
engineer who has to decide whether and where weld- 
ing is to be employed. By careful restriction to really 
suitable purposes and by the use of adequate factors of 
safety risk can be avoided ; but until the problem of 
testing or examining welds without destruction of the 
material has been solved, and the recent discussion 
at the Institution of Mechanical Engineers did not 
indicate that we are appreciably nearer a solution, 
we are bound, in common wisdom, to adopt a larger 
factor of safety—to meet the Factor of Uncertainty— 
than we would do with methods, like riveting, bolting, 
and so on, about which we are from their nature in 
far less doubt. We are reminded of the remark made 
by an experienced foreman patternmaker to a youth, 
who, after making the familiar test, was priding him- 
self on the excellence of a glued joint he had just com- 
pleted. “ Very good, my lad; now put a few screws 


Some Notes on Naval Policy. 


ACCOMPANYING the Navy Estimates for the new 
financial year, to which we devoted a leading article 
last week, are two documents which amplify and help 
to explain the significance of the figures given in the 
Estimates proper. The first document is the usual 
explanatory statement signed by the First Lord, 
whilst the second is a lengthy memorandum reviewing 
naval events of the past year and indicating the prin- 
cipal lines of future development in policy, personnel, 
matériel, &e. Among the many points of interest 
raised in these papers we may appropriately take into 
initial consideration the section which deals with 
naval engineering. As our readers will remember, in 
July of last year the Admiralty published a statement 
—<liscussed in our issue of July 23rd, 1920—concern- 
ing the modifications it proposed to make in the 
method of selection for higher posts in the naval engi- 
neering branch and in the position of officers specialis- 
ing as Lieutenants (E.). The changes-then announced 
had been foreshadowed in the First Lord’s statement 
explaining the Navy Estimates for 1920-21. ‘“ There 
is,” he wrote, “a definite distinction both as regards 
knowledge and capabilities between those who are to 
be trained in the science of naval war and strategical 
and tactical methods of fighting, and those who are to 
deal with the upkeep and maintenance of engineering 
and mechanical appliances which are necessitated by 
the complex machinery and weapons of modern war. 
Each side requires a special study, and for this reason 
final separation of the branches is essential.’’ The 
Admiralty’s statement issued four months later set 
forth the decision which had been reached in the 
interval. To obviate the danger that under existing 
conditions—#.e., the limited number of responsible 
positions open to engineer officers—the engineering 
side might fail to attract its due proportion of officers 
of ability; it had been decided to raise the status and 
enlarge the province of the department of the Engi- 
neer-in-Chief, resulting in the creation of new posts 
of high administrative importance open to engineer 
ofticers ; to make engineer officers eligible for appoint- 
ment as Admiral Superintendents of the Royal Dock- 
yards ; and to investigate the expediency of trans- 
ferring responsibility for the electrical equipment in 
H.M. ships from the torpedo to the engineering 
department. Such were the essential features of last 
year’s scheme. In regard to the last point, we now 
learn that the transfer is, in fact, to take effect. Not 
at once, but gradually, the charge of electrical installa- 
tions in warships will pass from the Torpedo Lieu- 
tenant, a deck officer in whom it is vested at present, 
to the engineering side. The maintenance in efficent 
condition of electrical machinery is, we are reminded, 
@ similar function to that of the maintenance of other 
machinery on board ships ; it is not the province of the 
deck officer, who is concerned with the handling of 
ships, the manipulation of weapons, and the study of 
strategical and tactical problems of war. The pro- 
posals for the future training of officers for the engi- 
neering branch will consequently provide for a pro- 
portion of such officers to specialise in electrical engi- 
neering. We can only repeat what we said eight 
menths ago, that the change will probably benefit the 
Service by tending to simplify the organisation on 
board and doing away with the overlapping of work 
which was inevitable under the old arrangement. A 
further advantage is that new positions will become 
available both in the junior and higher ranks to 
officers who have elected to become engineers. 

Yet another important modification is now notified, 
viz., the separation between the deck and engineer- 
ing branches at an earlier stage of training than has 
hitherto been the case. Under the new system cadets 
will continue as before, to enter Dartmouth College, 
and subsequently to go to sea in a training battleship, 
without any distinction being made in regard to their 
future careers. This period of common training will, 
in the Admiralty’s judgment, suffice to give cadets a 
general education on public school lines, and, in 
addition, a common understanding of naval ideals 
and discipline. Henceforth, however, divergence will 
begin as soon as the cruise in the training battleshjp 
is over. Midshipmen of the deck branch require 
immediate sea experience, whilst those on the engi- 
neering side will first receive a thorough grounding in 
engineering and electricity and undergo a period of 
practical instruction in the workshops before proceed- 
ing to sea. For this purpose they will be sent to 
Keyham College for three years’ training, simiJar to 
the course which all engineer officers in H.M. Navy 
formerly underwent, and which, as the Admiralty 
justly remarks, gave us the splendid type of officers 
to whom we owed the matchless engineering efficiency 
of the Fleet during the war. This course completed, 
the majority of the young engineer officers will pro- 
ceed to sea, but specially selected officers will be given 
the appropriate advanced courses at Greenwich and 
as may be necessary. Qualification in the advanced 
marine engineering course will render officers eligible 
as at present for the higher posts; whilst those who 
have qualified in the advanced electrical course will 
be appointed to ships requiring them and become 
eligible for selected appointment to the higher elec- 
trical positions. When, in due time, officer specialists 





in it to make sure it doesn’t come apart.” 





Torpedo Lieutenants now in charge of electrical 
installations in the more important ships. In secon 
dary vessels the care of electrical plant will thon 
devolve upon the engineering department. It will be 
seen from the foregoing that the cardinal principle 
of the Selborne scheme, viz., the interchangeabilit, 
of deck and engineer officers, has now been wholl, 
discarded. Whether the aim would ever have bee, 
attainable is a point which many years of controvers 
have failed to decide. Certain it is that the mec), 
anism both of warships and naval warfare has beconi 
complicated to a degree which probably even Lori! 
Fisher did not foresee when, in 1903, he fathered t}|). 
scheme which went by Lord Selborne’s name. Cor 
mon training will shortly be a thing of the past, but 
the sound principle of common entry remains, an 
the excellent results which have accrued from tl) 
adoption of that principle are the legacy of Fisher 
prevision and judgment. 

It is gratifying to learn, from the Admirali, 
memorandum, of the high importance which thx 
Service now attaches to scientific research. Befv 
the war our effort in this direction compared none too 
well with those of foreign rivals. Absorbed as ow 
Navy was in the broadly practical and matter-of-fac' 
business of training itself for what lay ahead, it wa 
prone to neglect the meticulous study of detail 
which the Germans excelled. The latter according! 
entered the struggle with a certain advantage in thi 
respect. By patiently improving on the ideas 
others they had succeeded in equipping their fleet wit) 
weapons and various accessories of a highly efficient 
type. The resources of science had been laid unde: 
tribute to an extent not paralleled in our own Nay 
German superiority in this matter was not great, an 
it was speedily nullified by the exertions of our own 
scientists, engineers, and chemists. But such as it 
was it gave our opponents an advantage which onlv 
their lack of enterprise prevented them from turnin, 
to better account. In our own Navy, war experienc: 
imparted to scientific research an impetus whic! 
fortunately shows no signs of diminishing. Last yea: 
the very modest—nay, the patently inadequate su: 
of £304,600 was voted for this object. In the present 
Estimates the item for “‘ Scientific Services *’ amount: 
to £449,000. Whether this increased sum is sufficient 
to finance adequately the many important branch. 
of research in which the Navy is at) present engage! 
may be doubted, but the fact that a fairly substantial! 
increase has been made is welcome proof that the 
directors of naval policy are alive to the great impo: 
tance of such work. ~ It is a mistake to assume tliat 
the only problems connected with naval efficiency 
which now await solution are those relating to shi) 
construction, machinery, metallurgy, and chemistry 
Some idea of the immense range of subjects whic: 
need to be further investigated if we are to reap the 
full benefit of our dearly bought war experience wil! 
be gained by harking back to the paper read by Pro 
fessor J. C. McLennan, O.B.E., F.R.S., late Scientiti 
Adviser to the Admiralty, before the North-East 
Coast Institution of Engineers and Shipbuilders on 
July 10th, 1919. Professor McLennan was able to 
indicate the extraordinary progress made during thx 
war period in the invention and improvement of anti 
submarine measures and devices, leader gear, invisib]+ 
signalling by means of polarised light or ultra-violet 
and infra-red radiations, wireless telegraphy and tel: 
phony, the measurement of pressure waves produced 
by exploding charges, &c. Some of these invention- 
have been highly developed, others are still imperfect 
and can only be brought to the stage of utility by pro 
longed investigation. Moreover, as Professor 
McLennan pointed out, many important technica! 
systems and devices brought forward during the war 
will find immediate application as aids to navigation 
Directional wireless, sound ranging, and the leade: 
gear will between them eliminate many of the gravest 
perils to navigation. ‘ If,” said the Professor, “* w: 
could by the use of such aids to navigation ' 
prevent two or three wrecks per year, or lower the 
time of passage between Great Britain and Canada 
on the average by one day per voyage per ship 
through the fog-covered areas in the neighbourhood 
of Newfoundland, sufficient funds would be saved in 
a yeer or two to cover the whole cost of the expendi 
ture on scientific and experimental establishment. 
and on the prosecution of the researches and investiga 
tions foreshadowed.” Effect is already being given 
to this suggestion, for the Admiralty has now made « 
division of the naval staff responsible for putting for 
ward proposals as to the commercial application of 
certain scientific devices originally developed for 
naval purposes. Furthermore, it is laying out a 
leader cable in a position where its commercial utility 
can be fully demonstrated, and has also turned over 
to the Post Office several directional wireless stations. 
which are now at the disposal of the mercantile 
marine. The Scotch experimental establishment at 
Shandon having been closed down, from now on all 
experiment and research work for the Navy will be 
carried out in the Admiralty building at Teddington, 
which is now well on the way to completion. An 
optical section is to be maintained there, which will 
do work for both the Navy and the Army. Anti 
submarine tactics and devices are being studied in the 
special school at Portland. Three vessels are attached 
to this school, the officers engaged in such work being 
in close touch with the scientific establishments 





in electricity become available, they will relieve the 














Marcu 25, 1921 





THE ENGINEER 


325 








concerned. Gunnery and torpedo experiments are 
now planned on a larger and more practical scale than 
heretofore. During this year shooting is to take place 
at the old battleship Agamemnon, which is being 
fitted out to serve as a moving target under wireless 
control. On the whole, therefore, the outlook for 
naval science is more promising than it has ever been 
before, and we may hope that in the years to come the 
British Navy will lead in science as it has always led 
in seamanship. 

Since we wrote last week on the new naval con- 
struction for which provision is made in the Esti- 
mates, the Parliamentary Secretary to the Admiralty 
has stated that the four ships in question will be 
‘improvements on the ‘ Hood’ class, embodying the 
lessons of the late war.’’ It appears also that the cost 
per ship may be considerably higher than the 
£8,000,000 originally mentioned. If the “ improve- 
ment” is to embrace every element of fighting 
efficiency the displacement of the new ships will 
inevitably be larger than that of the Hood, which is 
41,200 tons. We may, therefore, be coming within 
measurable distance of the super-ship forecast by 
Sir George Thurston, which is to be 932ft. long, 112ft. 
broad, displacing 57,000 tons at legend draught, with 
machinery of 200,000 shaft horse-power for a speed of 
33} knots, and a main armament of eight 18in. 
45-calibre guns. On the other hand, if very high speed 
is not deemed essential—and the Naval Staff is said 
to attach more value to other factors—the design in 
contemplation may be chiefly remarkable for heavy 
armament and staunch protection, and by accepting 
a reduction in speed it would be possible to incorporate 
these features without exceeding the displacement of 
the Hood. In that vessel, which develops 144,000 
shaft horse-power, the propelling plant accounts for 
approximately 13 per cent. of the total displacement, 
or about the same percentage as that pre-empted by 
the main gun armament. A reduction in speed, say, 
to 28 knots would probably result in sufficient weight 
being saved to mount an extra pair of guns, or to 
permit of a very material improvement in i 
jualities. It remains to be seen whether the demand 
‘or greater offensive power will encourage the adop- 
tion of guns larger than 15in., at present our heaviest 
calibre. Considerations other than those of a tech- 
nical nature will doubtless influence the final decision 
on this point. Guns of 18in. calibre were manufac- 
tured during the war and successfully tested at sea, 
and many officers are strongly in favour of mounting 
them in the next capital ships. Such a step would, 
however, almost certainly be followed by other 
Powers, and we might soon find ourselves involved in 
the very circle of competitive design and construétion 
which the wisest heads both here and the United 
States are particularly anxious to avoid. As regards 
the technical problems involved in the mounting of 
very heavy guns, it may be noted that an armament 
of eight 18in. 45-calibre guns, with mountings, 
barbettes, ammunition, and accessories would weigh 
approximately 8900 tons, as against the 5300 tons 
represented by the Hood's main armament of eight 
15in. 45-calibre guns. Were a battery of ten Léin. 
weapons considered preferable to a smaller number of 
18in., this could be embodied in a vessel equal to the 
Hood in displacement and protection, but inferior in 
speed. However, such speculation, though not alto- 
gether profitless, is perhaps premature, and we will 
not pursue it at this juncture. 

It is interesting to learn that, in addition to 
the four capital ships, a submarine and a mine-layer, 
both of experimental types, are to be laid down. 
This fact implies that the Admiralty, whilst retain- 
ing its confidence in the survival of the capital ship 
as the principal unit of sea power, is not unmindful of 
the possibilities of underwater warfare. Space fails 
us to discuss the provision made for naval aviation, 
but it is significant that the Admiralty, when faced 
with the alternative of giving up either its airships 
or its heavier-than-air material, decided without 
hesitation in favour of the latter. By airship enthu- 
siasts this decision will doubtless be condemned, but 
we believe it to have been entirely sound under the 
circumstances. 








Institution of Mechanical Engineers 


CONTACT PRESSURES AND STRESSES. 


Tue Institution of Mechanical Engineers met at 
Storey’s Gate on March 18th to discuss a paper on 
* Contact Pressures and Stresses,’’ by Professor E. G. 
Coker, Mr. K. C. Chakko and Mr. M. 8S. Ahmed. The 
President, Captain Riall Sankey, took the chair. 
After an abstract of the minutes of the proceedings 
at the previous meetings and a report of the unveiling 
of the war memorial in the hall had been read by the 
secretary, the President announced that it had been 
decided to postpone the annual dinner, Which it was 
originally intended should be held some time next 
month, till the autumn. The report of the Alloys 
Research Committee, he said, would be presented for 
discussion on May 25th, while another joint meeting 
with the Society of Chemical Industry would be held 
next session, with the object of discussing a subject 
of common interest. 
The President then 


invited Professor Coker to 








present his paper, which resolved itself into a lecture 
round a long series of very fine coloured lantern slides, 
that showed, by their optical effect on polarised 
light, the stresses imposed upon transparent test 
pieces by different methods of loading. The primary 
object of the Professor was to demonstrate the 
distribution of stress when the specimen was loaded 
locally, but as we give an abstract of the paper on 
page 328, it will not be necessary further to refer to it 
here. 

In calling for a vote of thanks to the authors, 
Captain Sankey said that when the Council invited 
Professor Coker to present a paper it anticipated that 
the subject would elicit a good discussion. The author 
had excelled himself in the paper, which was worthy 
of the most serious consideration by the Institution. 
Captain Sankey also applauded the coloured lantern 
slides, which, he said, revealed the tortures imposed 
upon materials in the process of testing them. He 
then invited Dr. Hele-Shaw to open the discussion. 

Dr. Hele-Shaw pointed out that while any process 
of investigation which tended towards an increase 
in our knowledge was valuable, its value was enor- 
mously enhanced when the research was carried out 
by optical methods, such as those employed by the 
author. Dr. Hele-Shaw must evidently have had in his 
mind the saying ‘“ Seeing is believing,” and also the 
fact that the faculty of sight will reveal many details 
which are almost impossible of detection in any other 
way. He said that the idea of using polarised light 
for the investigation of stresses was somewhere about 
a hundred years old. Brewster had suggested its 
employment in studying the stresses in arches, and 
Professor Carus Wilson had also indicated its value. 
Dr. Hele-Shaw then made a rough sketch on the 
blackboard of the essential parts in a polarising 
apparatus. He also sketched a centrally loaded 
beam in which, according to the accepted theory, the 
stresses were evenly distributed on account of the 
overhanging ends of the beam counteracting the 
central load. The theory, however, was not sound, 
he said, as it did not take into account the local 
stresses which had been shown by Professor Coker to 
exist at the points of ing and support. It would 
be interesting, he to investigate by the 
optical method the influence of the local contact 
stresses on the bending stresses in a beam. The 
latter were usually represented diagrammatically by 
the orthodox triangles, with their apices at the neutral 
axis of the beam, while the diagram of the stresses 
brought about by the concentrated load had been 
proved by Professor Coker to have a form somewhat 
resembling a pear with its large end uppermost. The 
problem was to combine these two diagrams to illus- 
trate the actual conditions in the beam. Dr. Hele- 
Shaw said that he had recently witnessed some 
experiments in the author’s laboratory, and suggested 
that a demonstration of the apparatus might be made 
at the next soirée of the Institution. 

Professor Filon opened his remarks by saying that 
it was not often the fortune of a mathematician, as 
it was in his case, to have the work of his callow 
youth demonstrated and verified, in later years, by 
an engineer. He had investigated the same subjects 
as had Professor Coker, from the point of view of a 
mathematician, and it was remarkable how closely 
his results agreed with those obtained by the optical 
method. Professor Coker had found a curious diver- 
gence between calculated and experimental results in 
some cases, which, the speaker thought, was to be 
accounted for by the way in which the load was 
applied. A knife edge, for instance, must make an 
appreciable indentation in the test piece, while a 
flat-ended punch would not enter the material so far. 
The curves in the paper confirmed this theory, as 
those representing experiments with punches ap- 
proached the calculated curves more closely than did 
those associated with the knife edge tests. Another 
possible source of error was the physical properties of 
celluloid, the material used by the author in his 
experiments. Professor Filon said that he had 
investigated the physics of stresses in celluloid, and 
had found that when subjected to loads below the 
elastic limit it crept for weeks, while for loads of the 
second order it was possible to get 17 per cent. of 
optical creep in one hour. Then, again, the photo- 
elastic properties of celluloid were affected by pre- 
vious treatment, and the rapidity with which a 
stressed specimen settled down to a stable state 
depended upon whether it had been previously 
stressed or not. He had investigated such a problem 
as that suggested by Dr. Hele-Shaw of a centrally 
loaded beam, by means of a glass rod which carried 
wooden extensions outside the points of support. The 
wooden arms could then be loaded until the flexure 
of the beam caused by the load was cancelled. 

Mr. Stromeyer, who arrived rather late and thus 
did not hear the whole of Professor Coker’s lecture, 
suggested, in view of the similarity between the 
author’s diagram showing the positions of equal stress- 
difference and a graph of bearing pressures, that an 
optical investigation on the local stresses might be 
carried out with a celluloid specimen hollowed out 
to fit the punch with which the load was applied. 
He also suggested that the stream line theory might 
be usefully applied in the investigation of some stress 
problems, when it would be necessary to double the 
angles of the polygon of forces in combining the two 
stresses. 











Professor Luigi Luiggi told the meeting how he 
and his fellow-countrymen in Italy were watching 
intently the progress of engineering research through- 
out the world, and had noticed that in some countries 
there was a strong tendency to concentrate attention 
on the mathematical side of the subject. It was thus 
specially pleasing to them to find that Professor 
Coker, in England, was carrying on his investigations 
by a process combining both mathematics and physics. 
Tt was no good, he said, to start reasoning about any 
subject before some experiments on it had been 
carried out, and all researches should be blended with 
@ proper proportion of experiment and theory. This 
principle had been laid down, he said, by Leonardo 
da Vinci in connection with hydraulics. 

In his reply to the discussion, Professor Coker 
explained how he had overcome the physical pecu 
liarities of celluloid, described by Professor Filon, by 
comparing the effects on a test specimen with those 
produced in a standard piece of known characteristics 
which was similarly stressed at the same time. 








FAILURE OF METALS UNDER INTERNAL 
AND PROLONGED STRESS. 


A sornt general discussion on the “ Failure of Metals 
under Internal and Prolonged Stress ” will be held in the 
Hall of the Institution of Mechanical Engineers, Storey’s 
Gate, St. James’s Park, 8.W.1, on Wednesday, April 
6th, 1921, from 2.30 to 10.30 p.m., by the Faraday Society, 
the Institution of Mechanical Engineers, the Iron and 
Steel Institute, the Institute of Metals, North-East Coast 
Institution of Engineers and Shipbuilders, West of Scot 
land Iron and Steel Institute, and the Institution of 
Engineers and Shipbuilders in Scotland. 

The following programme has been arranged :—First 
session, 2.30 to 4 p.m.—I.—Introductory: Chairman, 
Professor A. W. Porter, F.R.S., President of the Faraday 
Society ; introductory address by Dr. W. Rosenhain, 
F.R.S., giving a general survey of the subject; UL. 
Papers of a character (papers 1 to 7, see below) : 
Chairman, }. H. Riall Sankey, C.B., President of the 
Institution of Mechanical Engineers ; 4 to 5 p.m., interval 
for tea and i of exhibits; second session, 5 to 
6.30 p.m. ion : Chairman, Dr. J. E. Stead, 
F.R.8., President of the Iron and Steel Institute ; 6.30 to 
8 p.m., interval for dinner (see below) ; third session, 8 to 
10.30 p.m.—Papers and discussion dealing with causes of 
failure of brass and steel 8 to 17, see below) : 
Chairman, Engineer Vice-Admiral Sir George Goodwin, 
K.C.B., President of the Institute of — ie , 

The following papers will be >—I.—Papers o 
a general character : (1) Professor C. H. Desch, “‘ Chemical 
Influences in the Failure of Metals under Stress”; (2) 
Mr. L. Archbutt, “ Failure of the Lead Sheathing of Tele- 

aph Cables”; (3) Dr. W. H. Hatfield, ** Mechanism of 
Failure in Metals from Internal Stress” ; (4) Mr. J.C. W 
Humfrey, ‘‘ Internal Stresses in relation to Microstruc- 
ture”; (5) Messrs. R. H. N. Vaudrey and W. E. Ballard 
“* Internal Stresses in Brass Tubes ’’; (6) Dr. F. Rogers, 
“ Effects of Prolonged Stress on Metals at High Tem- 
peratures "; and (7) Mr. R. W. Woodward, “ Corrosion 
Cracking of Non-ferrous Materials.” II.—Papers dealing 
with causes of failure of brass and steel: (8) Sir Henry 
Fowler. K.B.E., “‘ Notes on Fractures in Locomotive 
Boiler Tubes”’: (9) Mr. D. Hanson, “ Intererystalline 
Failure in Steel” ; (10) Mr. J. A. Jones, *‘ Intercrystalline 
Cracking of Mild Steel in Salt Solution"; (11) Mr. H. 8 
Rawdon, “‘ The Presence of Internal Fractures in Steel 
Rails and their Relation to the Behaviour of the Materia! 
under Service Stresses ”’ (12) Mr. H. Moore, ‘* The 
Season Cracking of Brass: Digest of Published Informa 
tion ’’; (13) Messrs. H. Moore and 8. Bec kinsdale, “* The 
Removal of Internal Stress in Brass”’; (14) Mr. O. W 
Ellis, ‘‘ Experiences of Season Cracking during the War "’ 
(15) Dr. F. Rogers, “ Stress and Season Cracking in Cold 
Worked Brass Articles”; (16) Mr. W. C. Hothersall, 
“The Spontaneous Cracking of Necks of Small Arm 
Cartridge Cases’; and (17) Mr. John Arnott, “ Note on 
Phosphor-bronze Bars.” 

Dinner. Arrangements are being made to reserve not 
exceeding 150 seats at the Victoria Mansions Restaurant, 
24. Victoria-street, for the convenience of those attending 
the meeting. Dinner will be served at 6.45 p.m., price 
6s. 6d. per head. Application for seats should be made to 
Mr. F. 8. Spiers, The Faraday Society, 10, Essex-street, 
London, W.C, 2. 








BOOKS RECEIVED 
Geology of Petroleum. By W. H. Emmons Loudon : 
McGraw Hill Publishing Company, Limited, 6 and 8, 
Bouverie-street. Price 39s. net. 
The Essentials of Advertising By F. L. Blanchard 
London: McGraw Hill Publishing Company, Limited, 
6 and 8, Bouverie-street. Price 18s. net. 
Wireless Tclegraphy. With special reference to the 
Quenched-spark System. By B. Leggett. London : 
Chapman and Hall, Limited, 11, Henrietta-street, W.C. 2. 
Price 30s. net. 

India-rubber Goods Manufacture : A Practical Guide to 
the Manufacture of Rubber Goods. By “ Factory Manager.” 
London: The India Rubber Journal, Maclaren and Sons, 
Limited, 37-38, Shoe-lane, E.C. 4. Price 32s. 6d. net. 

The Premium Bonus System. A Scheme for Stimulating 
and Increasing the Productive Capacity of Industrial 
Resources, By Sir W. Rowan Thomson. Second eciition. 
Glasgow : McCorquodale and Co., Limited, Caxton Works. 
Price 10s, net. 

The Microscope: Its Design, Construction and Appli- 
cations. A Symposium and General Discussion by many 
Authorities. Edited by F. 8. Spiers. London: Charles 


Griffin and Co., Limited, Exeter-street, Strand, W.C. 2. 








Price 21s. net. 
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The United States Forest Products 
Laboratory. 


tus development of more intelligent and more 
efticient utilisation of wood, with consequent reduc- 
tion of waste and conservation of supply, is the special 
and important duty of the American Forest Products 
Laboratory, operated under the direction of the United 
States Forest Service, a branch of the governmental 
departments. The Laboratory is a research organisa- 
tion, with headquarters at Madison, where there are 
tive buildings devoted to its purposes and a staff of 
about 200 persons, most of whom are technically 
trained or educated along their special lines of work. 


Dr. C. P. Winslow, the direetor of the laboratory, has | 


seid that its work represents an annual value ot 
£6,000,000 in inereased production and decreased 
waste. A view of the main building is shown in 
Fig. 1, page 322. 

America claims to be the greatest wood-using nation 
in the world. It has an annual consumption of about 
92,000,000,000 board feet, of which 40 per cent. is 
cut into lumber. In fact, the forest industry is the 
second largest industry in the country, and 20 per 
cent. of all manufacturing establishments use wood 


as raw material. Thus a permanent supply of wood 


is of vital importance to these industries, as well as | 


to their 1,250,000 employees and to the financial 
interests which back the industrial concerns. But, 
according to Mr. Ovid M. Butler, assistant director 
ot the Forest Products Laboratory, America has 
reached the point in forest consumption at which 
forestry problems demand serious consideration, since 
the resources are being destroyed four times as fast 
as Nature is replacing them. 

The question of meeting future requirements is a 


important line of the Laboratory's work. Damage to 
goods by reason of weak or defective containers 
reaches an enormous aggregate. On the other hand, 
containers often cause unnecessary shipping expense 
by being of unnecessary bulk or consuming an exces- 
| sive amount of timber. In certain packing cases for 
tinned goods there was frequent trouble from the 
slats working loose, allowing the tins to spill out and 
be lost or damaged. Scientific study showed that 
with the same—or even a smaller—number of nails 
differently placed the cases were of ample strength. 

One of the testing appliances devised at the 
Laboratory is a revolviag drum for testing boxes and 
packing cases. This drum—Fig. 4—-is 14ft. diameter, 
with a hexagonal rim, each side being a panel 7ft. by 
Sit. It can take cases up to 4ft. cube, weighing 
1000 lb. As the drum revolves the case or crate— 
loaded, packed, and fastened as if for shipment 
falls from face to face. By means of obstructions or 
blocks bolted in position the cases are compelled to 
fall in various predetermined ways, striking on the 
corner or edge to test the strength of the material 
and the security ot the fastenings. During the war a 
part of the work of the Laboratory was the designing 
and testing of boxes and crates for foodstuffs, bombs, 
shells, and various articles of war material, in order 
to effect a combination of strength and security with 
& minimum of weight and bulk. Around the drum 
are rings of railway rails which ride on four idler 
rollers, as shown, the drum being revolved by a motor- 
driven gear and circular rack. 

In the kiln drying of wood very remarkable results 
have been obtained. For years there has been a pre- 
judice against kiln drying as being injurious to the 
strength and quality of the wood. But air drying or 
seasoning requires months or even years, during which 
time the timber is an idle investment liable to loss 
and damage, because climatic conditions cannot be 


or built-up wood, and the testing of this wood as to 
strength and its resistance to atmospheric conditions. 
In the view of this part of the Laboratory-—Fig. 3 
the man in the centre is operating the 100-ton 
hydraulic press. At the right a man is testing tho 
strength of the glue in small strips of plywood. Thy 
man at the left is making a shear test on glued joint 
in wood blocks of 2in. by 2in. section. Behind th. 
hydraulic press is a machine for spreading glue o 
sheets of veneer and plywood. 


Aeroplane manufacture was investigated in 
variety of ways, including the propellers as well « 
the structure. A view of the propeller carving roo: 
is shown in Fig. 5. The Laboratory is equipped wit! 
a complete experimental propeller plant, in whic! 
propellers can be manufactured and then stored unde: 
various desired and predetermined conditions « 
temperature and humidity. Elaborate 
experiments are in progress to determine the be: 
methods of manufacture, and the results of this wor! 
will be of direct application not only to the manufa 
ture of propellers, but also to that of many otly 
articles of plywood or “‘ ghued-up ”’ stock. 

Two kinds of waterproof glue are made ; one fro: 
blood albumen, and the other from casein. The first 
used in a hot press and is employed mainly, therefor: 
for thin material. The latter is used cold. Wh 
wet, casein glued joints show only 20 to 40 per cent 
of the strength when dry, while blood-glue joints sho 
50 to 75 per cent. of the dry strength. Aft 
drying, the glue recovers nearly its original strengt| 
The water resistant qualities in both cases are so hig 
that tests for acceptance of plywood require that the, 
must be no indication of separation of the plies aft: 
boiling in water for eight hours or immersion in co! 
water for ten days. Aeroplane manufacture ha 
ealled for very high quality in these glues for makin; 
structural members of layers of thin stock put togeth 
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FIG. 6 SAMPLES OF WOODEN ARTICLES MADE AND TESTED AT THE 


large one, and en important phase of the problem is 
the utilisation of the remaining timber supply wisely 
and efficiently in order that it may last the longer. It 
has been estimated by Mr. Butler that of the timber 
cut in the forest, only one-third actually goes into use, 
the balance remaining in the forest as waste or going 
into the scrap heap at the saw mill or manufacturing 
plant. This tremendous and loss, taken in 
connection with the decreasing forest supply, empha- 
sises the need of more efficient utilisation of the timber, 
and it is with that phase of the problem that the 
Forest Products Laboratory is concerned. 

The work of the Laboratory is directed along five 
principal lines: timber mechanics, timber physics, 
tunber preservation, pulp and paper, and derived 
products. The section devoted to timber mechanics 
deals with the strength of wood, factors which affect 
its strength, and the design and strength of articles 
Approximately half a million strength 
tests have been made: 200,000 to determine the effect 
of kiln drying upon strength in relation to aircraft 
parts, 150,000 to compare the strength values of 
various American timbers, and 150,000 on ‘the 
strength of plywood, various aeroplane parts, and the 
effect of preservative treatment of wood. Fig. 2 
shows a portion of testing room, with operators at the 
testing machines. 

In relation to the use of timber for structural pur- 
the necessity of adopting a scientific and 
uniform grading or classification of timber according 
to its quality is being more generally recognised by 
the producers and dealers as well as the users. As a 
result of the investigations and tests of the Laboratory 
# standard set of density grading rules has been 
adopted for two of the most important species : 
southern yellow pine and Douglas fir. The density 
rule is based upon the fact that the strength of timber 
is nearly proportional to its density or specific gravity. 
Simple methods enable the density of a piece of timber 
to be determined closely and its strength thus to be 
established reliably. 

Investigation of the design and strength of crates, 
boxes, and other containers used for shipping goods 
of various kinds is one specially interesting and 
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controlled. Investigations carried out during the 
war showed that wood could be kiln dried safely and 
would be as strong as, or stronger, than, the air-dried 
timber. As a result the War and Navy Departments 
of the United States Government specified kiln-dried 
wood for aeroplane construction. ‘With certain 
species of oak used in vehicle construction from three 
to five years is required for natural seasoning, but 
the kiln drying can be done in from 90 to 100 days, 
and it has been found to produce material of equal or 
better quality. The result depends largely upon the 
kiln operator, and the Laboratory has arranged 
courses of study and practical instruction for such 
operators. 

Timber preservation is studied with regard to the 
quality of the preservatives used, the methods of 
application, and the results. While treatment under 
pressure is employed usually with large timbers, 
there is great economy in open-tank treatment, as 
for the butts of telegraph poles, planking and building 
material. Brush application of the preservative— 
like paint—is also economical in many cases. In this 
connéction the LaBoratory is keeping records of large 
numbers of railway sleepers, piles and poles that have 
been treated by different processes under the super- 
vision of the Laboratory and are now in service. 

Laminated or built-up wood for use in the manu- 
facture of many wooden articles has been developed 
very greatly by the Laboratory through its production 
of waterproof glue and its tests of the manufactured 
products. This line of activity is of special value in 
utilising what would otherwise be waste material. 
With the development of waterproof glue, which is as 
strong as wood in shearing strength, together with 
increased knowledge of methods of fastening and 
joining wood parts, a wide field of possibilities has 
been opened. 

According to Dr. Winslow, the investigation work 
on water-resistant glues and plywood built up with 
these glues for aeroplane work, carried on at the 
Laboratory during the war emergency, saved the 
War Department over £1,500,000 in procuring such 
material during one year. The work included the 
development of glues, the manufacture of laminated 
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with glue. Under commercial conditions casein glu 
joints of maple sticks show a shearing strength ot 
2000 Ib. to 2500 Ib. per square inch, but the Laborator, 
expects to raise this to the somewhat higher strengt! 
of blood-glue joints. The durability of the waterproot 
glue is one point that remains to be determined by 
experience. Among the articles manufactured an 
tested are aeroplane propellers, wagon poles and 
bolsters, axles, rifle stocks, bowling and bat 
blocks. Samples of such work are shown in Fig. 6 

Study of wood pulp production has shown that th: 
species now commonly used for this purpose ar 
becoming exhausted, and that the pulp mills must 
turn to other forests and other species. That mean- 
new problems in manufacture, but the Laboratory 
has demonstrated the practicability of using thes 
new species. It has also taken up the question ot! 
supplementing the present supply by utilising th: 
slabs and mill waste which are now burned as useless. 
and also by utilising the waste material that is left 
in the woods to rot. Following beyond the line ot 
increasing wood pulp production, the Laboratory i- 
studying the application of wood pulp for purposes 
other than papermaking. 

Scarcity, of tan bark was a serious condition in tly 
leather industry during the war, yet it was found that 
tan bark was being wasted or thrown away at pulp 
mills. The reason was that the pulp makers did not 
understand that hemlock bark from pulp wood was 
suitable for tannery work, while the tannery men did 
not realise that this bark was being thrown away 
By bringing the two industries together in co-opera 
tion the Laboratory effected a great industrial 
economy. 

Among the important chemical industries which are 
dependent upon the forests for their raw material 


j}are the turpentine and resin, the hardwood dis 


tillation and the ethyl-alcohol industries. But in all 
these matters the amount of waste of tiniber and 
products is enormous. In fact, it has been estimated 
that in the southern yellow pine district the value o! 
the timber produced is only one-fourth the value of 
the resin, turpentine, ethyl-alcohol, pure oil, tar, 
charcoal, and paper stock that might be produced 
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from the waste wood left in the forest. The Laboratory | the load per inch to inorease only as the square root of | torsional oscillation was estimated to be about 280 per 


is making special studies of this matter as well as 
conducting a campaign of education for more efficient 
utilisation of wood, both for itself and its various 
products. For example, it has developed a controlled 
temperature distillation process which increases the 
yield of aeetate of lime from 8 to 12 per cent. and of 
wood alcohol from 10 to 15 per cent., with an accom. 
panying saving of 10 per cent. in fuel. 

Work of the greatest value was accomplished during 
the war, and now the Laboratory has turned its 
attention again to innumerable improvements and 
lines of development in the commercial and industrial 
use of wood and its products and by-products. 








Mechanical Gears, of Double Re- 
duction, for Merchant Ships. 


By Mr. R. J. WALKER, C.B.E., Member of Council, and 


Mr. 8. 8. COOK, B.A., Member.* 


At the spring meetings of this Institution last year a 
paper was read by Engineer-Commander Tostevin on 
‘* Experience and Practice in Mechanical Reduction Gears 
in Warships."" Commander Tostevin in his paper dealt 
very fully with the development of gearing from its 
inception, and the precautions necessary to ensure the 
successful running of these gears. 

It is the intention of the authors in the present paper 
to confine their remarks to the applica‘ien of mechanical 
yearing to merchant ships, with particular reference to 
double reduction. Up to the outbreak of war a total of 
over 260,000 horse-power of geared turbines for merehant 
service was built and under construction with single 
reduction gears. The further adoption of geared turbines 
in the mereantile marine, so far as this country was con 
cerned, was considerably retarded during the war, due 
to the fact that all the usual builders of marine turbines 
were fully occupied in the manufacture of geared turbines 
for war vessels, which limited the namber of such engines 
that eould be built for commercial purposes. 

It is only within the last three or four years that. the 
further development in gearing represented by the adop- 
tion of double reduction instead of single reduction teok 
place in this country. The advantage of double reduction 
gearing is that it permits of larger ratios between revolu- 
tions of turbines and propellers without exeessive size of 
gear wheel, so that even in very slow speed vessels the 
turbines and the propellers may each be designed to run 
at the speed of maximum efticieney. During the war and 
sinee the signing of the Armistice, about 750 ships, repre- 
senting a total horse-power of over two millions, have been 
constructed in America alone, fitted with double reduction 
gearing, and in Great Britain and other eountries the 
number of ships built and under construetion is about 
220, representing a total of about 1,150,000 horse-power 

In the initial stages of the development and application 
of double reduction gears in this country certain troubles 
were experienced. In a few cases excessive wear of the 
teeth was found to have taken place either just after the 
full power trial or very early in the life of the vessel. This 
caused a certain amount of anxiety in the minds of some 
shipowners and engineers, and the position was somewhat 
aggravated by the fact that several double reduction gears 
in American ships had not eome up to expectations. Many 
theories were advanced as to the probable cause of the 
troubles referred to, amongst others the following: Too 
high a tooth pressure as compared with single reduction ; 
lefective material ; inferior lubrication ; and faulty work- 
manship in regard to cutting and alignment. As regards 
the first of these, there is no doubt that there was a very 
strong impression abroad that the tooth pressures adopted 
with double reduction gears were too high—that is, com- 
pared with single reduction gears. There was, however, 
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no evidence to justify the conclusion that the pressures | 
adopted with double reduction gears were higher than 

successful practice with single reduction would warrant. | 
When comparing the proportions of gears a common use 
of the term “ pressure per lineal inch of tooth surface” 
had been made by some engineers. Such a basis of com: | 
parison by itself had no real value. The load per inch of | 
face should be judged in its relation to the diameter of 

the pinion employed. Generally speaking, with conditions | 
similar in other respects and with gears of the same ratio, | 
the load per inch of face could be made to increase with | 
the diameter of the pinion because of the difference in | 
curvature of tooth surface. The radius of curvature of the 


surface of the teeth is practically in proportion to the | speed 


diameter of the pinion. For large pinions above 10in. | 
diameter the practice of the Parsons Company is to allow | 
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| which the authors have been direetly associated, arose in 


| the diameter. 


| the width of line of contaet on the assumption of a con- | 


| stant limit to the thiekness of the effective portion of oil 


| film. It is a more conservative view than has been taken | 


| by some makers, who allow the load per inch td increase | 


| directly with the diameter of pinion. For pinions less 
than |0in. diameter the load is taken proportionately to 
the diameter of the pinion. The following figures represent 
the general average practice for service conditions in met 
chent ships. For pinions less than lin. and with the 
normal depth of tooth, the value of the constant P/d lies 


between 60 and 75; for pinions above lin, diameter the | 


value of the constant P/ 4 d lies between 180 and 220, 
unless lower values are specially requested. 

In view of the troubles which occurred in the initial 
stages referred to previously, some shipowners had ex- 
pressed a desire, in connection with new work, for a further 
margin of safety on past practice until more extended 


experience in actual service had been obtained. 


As the result of further extended experience on service | 


and theoretical investigations there is nothing to show 
that considerably higher loads could not be adopted than 
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This empirical rule takes into account | minute, corresponding in the case of @ four-bladed pro 


peller to 70 revolutions per minute. The actual revolu 
tions during the full speed trial were 65 to 67. This 
question of synchronism is dealt with more fully later in the 
paper. 

Experiments were taken in hand by Mr. Laing, of the 
Wallsend Slipway Company, in conjunction with the 
Parsons Company, in order to investigate the exceptional 
conditions which had arisen in connection with these two 
ships. The obvious remedy appeared to be to keep away 
from this critical period, and im the case of the as. San 
Florentino a three-bladed propeller wes fitted instead of 
the existing four-bladed one, and this had the effect of 
diminishing the frequency of the blades passing the stern 
post by about 30 per cent. Concurrently new rims were 
fitted to the secondary gear wheels cut with a deeper 
tooth, so as to obtain increased tooth surface. It is undo 
stood that the gearing in this ship, after running 30,000 
miles, is in splendid condition. 

In the San Fernando temporary measures only 
taken to obviate the synchronism to which the authors 
have alluded, by increasing the pitch of the propeller 
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are represented by the above figures. Several vessels with 
double reduction gearing are now in service giving very 
satisfactory results. The as. Somerset has been in service 
for over two years, the ss. San Florentino and ss. San 
Fernando over eighteen months, and three of the “‘N 1” 
class standard-ships—the Danier, Andalusier and the Aster 
—for over twelve months. The loads and load constants 
for these vessels on service conditions are as follows : 


Second Load P in 


reduction Ih. per 
Ship. pinion lineal ineh P wa 
diameter, ¢. of face. 
as. Somerset 22.7 928 195 
ss. San Florentino | P 
. - 9.3: 932 212.5 
ss. San Fernande / 19. 334 3 212.5 
es. Danier 
». Andalusier 13.58 R80 238 
ss. Aster 


The following particulars respecting double reduction 
gearing installed in a rolling mill at Calderbank, which 
has been in constant operation for ten years may be of 
interest :—Power transmitted, 750 horse-power ; revolu 
tions reduced from 2000 for the turbines to 70 for the main 



























































blades from 18ft. Gin. to 20ft. 6in., and thus slightly 
reducing the revolutions, the gears installed in this vesse! 
remaining as originally designed. An inspection of the 
gears after running 50,000 miles showed the teeth to be in 
excellent condition, no wear whatever having taken place 
other than the slight pitting or flaking which occurs in 
many gears in the mitial running, and then ceases. This 
result was achieved with only the slight alteration in the 
pitch of the four-bladed propeller referred to 

Subsequently to this alteration records were taken on 
the ss. San Fernando of the variation in torque by means 
of a Hopkinson-Thring torsion-meter with scale boxes 
movable over an angular range of 150 deg., readings being 
taken at intervals of 6 deg. These readings are shown in 
Fig. 1 at a propeller speed of 61.3 revolutions per minute. 
The figure for the torque has for convenience been reduced 
to a mean value of 100, and on this basis the maximum 
value obtained was 133.6 when one of the propeller blades 
was nearly vertical, end the minimum 67.9 with blades 
inclined at about 45 deg. The length of shafting between 
propeller and gear was 35ft. 

Experiments were also made to determine the speed of 
the wake at various points of the screw dise by means of a 
model of the vessel with Pitot tubes attached to its s tern 
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wheel ; load per inch of axial face, 1150 lb. ; diameter of 
pinion, 14.9in. ; and constant, P/ yd = 298. 
The only cases of trouble in double reduction gears with 


connection with two oil-carrying vessels, the San Floren- 
tino and San Fernando, in which the machinery is placed 
right aft. After the trials of the latter, indications were 
observed of excessive pressure at definite angular positions 
around the gear wheel. In these cases a peculiar condition 
had apparently arisen due to the variation in the propeller 
resistance as the blades cut through different parts of the 
wake, and the irregular tooth pressure which this caused 
was aggravated by the fact that at the full normal working 
the period of the blades passing the stern post 
nearly synchronised with the period of the torsional vibra- 
tion of the propeller and shaft in relation to the gear, thus 
greatly augmenting the pressure on the main gear wheel 
at certain positions on the periphery. The frequency of 
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FIG. 3. 


At a speed corresponding to 11 knots of the full-sized ship 
these experiments showed considerable variation in wake 
speeds, due apparently to the fulness of the after-end lines 
usual in this type of vessel. A judicious fining of the 
lower part of the cross sections at the after end of the 
vessel, even at the expense of a probable slight increase in 
the length or dimensions of the vessel, would be advan 
tageous and probably have the effect of considerably 
reducing the Variation in wake, with a consequent im 
provement in propulsive efficiency. The value found for 
the ratio of (V — V,)/V——-where V speed of ship and 


V, = speed of wake water through screws—at various 
° 


positions in the plane of the propeller are given in Fig. 2 
The figures given on the diagram are not corrected for 
any difference in relative frictional resistance between the 
model and the full-sized ship. 

Good materials and effective lubrication of the teeth are 
important. 


The authors are of the opinion, however, 
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that the most important factors in the successful running 
of gears are accuracy in manufacture, which includes in 
particular the cutting of the teeth and correct alignment. 
These two points cannot be too strongly emphasised. 
It is desirable that the machines for cutting gears 
should be periodically overhauled. It is also necessary 
that the truth of the machine should be checked at 
frequent intervals, especially after cutting heavy gear 
wheels. 

The view has been frequently expressed that there is 
some vital difference between double reduction and single 
reduction gearing. The authors and their colleagues, 
after the investigations which have been made, see no 
reasons why double reduction gearing should be less 
satisfactory than single reduction. They can speak on 
this subject with greater confidence now that there are 
several double reduction sets in actual service and running 
very satisfactorily. Im view, however, of the above 
impression, it is necessary carefully to analyse the details 
in which they differ. 

Criticisms at one time or another have been devoted to 
the following features :—(1) The energy of the turbines 
and gearing; (2) flexibility of the shaft; (3) the end 
movement of the secondary pinions. As regards the first 
of these, the rotary energy of the turbine rotor is large 
because of its high angular and surface velocity. Whether 
the reduction be double or single the energy of the turbine 
is, ag arule, greatly in excess of that of the gear wheels and 
propellers. 

Supposing that there is a certain variation in the torque 

of the shaft, how does this affect the load upon the teeth ? 
It. is clear that the inertia of the gear wheel will absorb some 
of the shock. In the absence of elasticity in the rotor and 
pinion shafts and in the teeth themselves, the extent to 
which it does so is a matter of simple arithmetic. The 
shock has to be entirely absorbed by the increase or 
decrease of the combined rotary energy of turbines and 
gearing. The proportion of the shock which comes upon 
the teeth is in the ratio of the energy of the turbine rotor 
to the total of turbines and gearing. In consequence of 
the predominance of the energy of the turbine rotor, this 
is a large percentage in either case—in the neighbourhood 
of 90 per cent.—and there can be very little difference 
hetween single and double reduction in this respect. 

\ main propeller shaft of about 15in. diameter does not 
at first glance appear to be a very flexible object. This is, 
however, @ question of degree. The twist of the shaft at 
full load over so short a length as 2ft. or 3ft. is now com- 
monly used to measure the horse-power transmitted. Over 
« considerable length the twist is quite appreciable. Thus 
for a shaft of 15in., transmitting, say, 3000 horse-power 
ut 100 revolutions per minute, the angular twist is about 
2 deg. for every 100ft. of length. This is equivalent to a 
displacement of 2in. at the periphery of a 9ft. propeller 
or of a gear wheel of that diameter. A flexibility of this 
order is necessary to absorb the periodic variation of pro- 
peller resistance of a four-bladed propeller. To provide 
this flexibility in any other way is almost impracticable. 
It cannot be provided in the intermediate shaft, for to do 
so would demand that the angular twist of that shaft at 
full load should be some 10 or 12 deg., viz., the 2 deg. 
mentioned above multiplied by the ratio of the diameters 
of secondary wheel and pinion. It will be seen that as 
regards any variation at the teeth of the gear, the main 
shaft is by far the most flexible part of the installation. 
he flexibility of the pinion shaft, along with the structural 
flexibility of gear case and teeth may, however, have some 
value in reducing fluctuations of higher frequeney, such 
as might arise from irregularities in the teeth. Lf, then, 
there is any difference between a single and a double 
reduction in this respect, it will be to the advantage of 
the latter 

Another feature has been referred to, viz., the end move- 
ment of the secondary shaft. Those who have ever 
measured the amount of end movement of a pinion will 
agree that a movement of '/ig9in. would be a very con- 
spicuous amount. Let it be supposed, however, that the 
rnovement is double this, that is to say, 1/,oein. in each 
direction from the mean position, and synchronising with 
the revolutions of the wheel. From this amplitude and 
period it is simple enough to calculate the maximum 
acceleration. At 100 revolutions per minute it will be 
‘/ssoth of the gravity accelaration, so that the force on the 
teeth in an endwise direction arising from this motion 
would be equal to */3,9th of the total weight of the secondary 
shaft, or, in other words, a force of a few pounds only. In 
comparison with the total end force on the teeth this is 
insignificant. 

Another point which receivéd careful investigation at 
the time of the introduction of double reduction gearing 
was the equilibrium of the intermediate shaft. The 
resultant force on the primary teeth is not equal in amount 
to, nor in general in the same direction as, that on the 
secondary teeth. Where these forces are in an upward 
direction there will be a certain speed at which the inter- 
mediate shaft will rise in its bearings, and unless both 
ends rise together it would go out of alignment. In most 
eases this difficulty is overcome by placing the primary 
wheels between the halves of the secondary pinion teeth, 
so that the loads on the teeth are symmetrically disposed 
along the intermediate shaft. In other ceses it is desirable 
to arrange matters so that the shaft rises at a comparatively 
low speed, so that at full loads it is firmly pressed against 
the top side of the bearings and is again in alignment. It is 
necessary to study carefully the direction of the resultant 
forces on the bearings of this shaft under various loads, 
s0 that the oil grooves may be placed correctly. 

Although the possibility of the oceurrence of torsional 
vibration of the propeller shaft is not confined to double 
reduction gearing, a few remarks on this subject may not 
be inappropriate to the present paper. It has long been 
known that in vessels propelled by screw and reciprocating 
engines @ great variation of torsional stress occurs in the 
shaft at certain speeds of revolution. The varying torque 
of the propeller at one end of the shaft and of the engine 
at the other are in this case the causes of the synchronous 
vibration, which in some ships has been responsible for 
the fracture of the shafting. 

A propeller’s resistance is as a rule not uniform, because 
the stream lines through which it cuts are not of uniform 
velocity. There is, in consequence, a periodic variation in 
the torsional load on the propeller of a frequency four times 


the revolutions for a three-bladed propeller, and so on. 
The shaft, however, is flexible, as we have seen, and the 
changes in the torque transmitted through the shaft will 
be somewhat different from the changes in the propeller 
resistance. At one end of this flexible shaft is a propeller 
possessfig a certain amount of inertia. At the other end 
is a gear wheel in contact with other gear wheels attached 
to the turbine rotor. On account of the high revolutions 
of the turbine the rotary energy of the turbine and gear 
wheels is many times greater than that of the propeller, 
and for the sake of simplicity and clearness of conception 
this end may be considered as having infinite inertia or a 
constant angular velocity. There is then a flexible shaft, 
one end fixed or moving with constant angular velocity, 
and to the other end attached a mass of known inertia. 
The theory of the motion of such a system is now pretty 
well known. In the absence of damping it can vibrate 
freely as a torsional pendulum with a frequency which is 
determined by the flexibility of the shaft and the moment 
of inertia of the propeller. When the variation of the 
propeller resistance synchronises with this natural fre- 
quency a state of forced oscillation is set up, and the 
torque in the shaft, and consequently the pressure on the 
gear wheel teeth, may be subject to very considerable 
fluctuations. 

It is not sufficient, however, to calculate this natural 
frequency and avoid synchronism between it and the pro- 
peller impulses, because large periodic forces may be 
induced in the shaft for a considerable range of speed on 
either side of synchronism. It is necessary to have a 
complete determination of the forces set up in the flexible 
shaft under a periodic variation of the propeller resistance 
of any frequency. With this done, it is then possible to 
see to what degree the shock on the propeller is carried 
through to the gear wheel teeth, or, in other words, to what 
extent it is smoothed out by the elasticity of the shaft and 
under what conditions it is aggravated by this elasticity. 

Assume then, first of all, the simple system consisting 
ofa shaft fixed at one end and carrying at the other end 
a dise of known inertia, beyond which is applied a periodic 
impulse, P sin pt, of frequency p/2 x. In such a system, 
if a be the flexibility of the shaft measured by the ratio 
twist 
torque 
at its end, the varying torque in the shaft will be expressed 
by the formula 


and I the moment of inertia of the dise, or propeller, 


P sin pt 


rd 


al 
I - 7 

If there were no damping effect this would become 
infinitely great when p » (g/ al), and this value of p 
corresponds to the frequency of natural vibration. Thus 
when p = , (g/al) there is a synchronism between the 
applied impulse and the natural vibration, and only damp- 
ing prevents the vibrations from attaining amplitudes 
sufficient to break the shaft. One method of investigating 
the subject, therefore, is to estimate this critical speed, and 
compare it with the frequency of the applied disturbance. 
The better way, however, is to use the above formula to 
obtain an exact estimate of the variation at any speed. 
This formula will show the extent to which the impulses 
are felt at the end of the flexible shaft for all values of their 
period on either side of the synchronous speed. 
Now, the actual case of a propeller shaft driven by gear- 
ing—if we neglect the weight of the shaft and regard the 
energy of rotation of the turbines and gearing as being 
so la .,6 that this end may be considered to have an in- 
variabie speed— is precisely similar to such a system. 
P sin pt representing the variation in propeller resist- 
ance above and below its normal value, occurring p/2 * 
times every second, the variation in the value of the turn- 
ing moment of the forces on the gear wheel teeth above 
and below its normal value will be given by 


P sin pt 
1 as Pp 
gy 
where a flexibility of the shaft = — 
‘ torque 
and I moment of inertia of the propeller. 


The accompanying diagram—Fig. 3—shows the chang- 
ing value of the maximum torque variation as the flexi- 
bility of the shaft is increased. With a perfectly stiff shaft 
the variation in the propeller resistance is transmitted 
along the shaft undiminished. As the flexibility is in- 
creased the effect in the shaft first increases until the point 
of synchronism is reached and then diminishes. When the 
flexibility has increased to double that which gives 
synchronism the torque variation has again fallen to a 
value equal to that of the propeller resistance. For further 
increase of flexibility it continues to diminish until for 
large values it practically disappears, leaving the torque 
at the end of the shaft practically undisturbed by the 
impulses on the propeller blades. 

n the neighbourhood of synchronism the variation is 
considerably damped owing to the resistance of the water 
to change of propeller speed, so that the real curve would 
be somewhat as shown by the dotted line. 

With the engines amidships there is as a rule no diffi- 
culty in obtaining sufficient flexibility to give a value of 
(a I/g) p* in the neighbourhood of 7 or 8, in which case, as 
will be seen from the diagram, the variation of torque is 
almost annulled. But where the engines are placed aft 
with a shaft only between 30ft. and 40ft. in length, it will 
usually be found that the value of (a 1/g) p* is less than 
1.0, and it may be necessary to increase the diameter of 
the shaft to avoid too large a variation factor. 

In conclusion, the authors wish to express their indebted- 
ness to those shipowners and engineers who have at all 
times so willingly agreed to inspections of the gears after 
running on service. 








TRAFFIC passing between the “ Bakerloo ” tube and the 
London and North-Western Railway at Queen’s Park 
continues to show a satisfactory increase. In.order to 
give better facilities during the rush hours alterations have 
been made at Queen’s Park which allow for additional 
London and North-Western trains being run between that 
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Tax mode in which a load is distributed at a contac: 
surface is all important as regards the stresses at neig), 
bouring points, but the distribution can only be determined 
by experimental means. At a considerable distance awa) 
from the contact area the way in which the distributio) 
occurs is relatively unimportant, since the stress distribu 
tion is hardly affected thereby. A variety of example 
will readily occur to engineers in which the study of contac: 

ressures and the stresses produced by them is of practica 
importance, and offers a considerable field for theoretica| 
and experimental investigation. A simple typical cas 
is that of a single load applied normally to the edge oi 
a plate, and such a case has been examined experimental] 
by Carus-Wilson, using a beam of glass resting with it 
narrow edge on a flat plate with a sheet of thin pape 
interposed between the surfaces. 

These experiments may be illustrated by an experimen 
made on a beam 6.1 em. long, 2.0 em. deep, and haviny 
a thickness of 0.65 em. A steel roller of 0.2 cm. diamet« 
was pressed against the centre of this beam by aid of 
screw and the temporary double refraction caused b 
loading was observed. One set of observations is plotte: 
in the accompanying Fig. 1. It will be seen that on tl. 
upper half of the beam the curve of stress is very near! 
hyperbolic, but on the lower half there is a marked diffe: 
ence, and the stress begins to increase again as the distanc: 
from the loading point becomes greater. 

Further experiments showed that for this kind of loadiny 
all the points where the stress difference is constant liv 
on circles touching the upper surface of the beam at th: 
point of contact. pa 

These investigations, so far as they extend, are approxi 
mately consistent with the theory of a single concentrated 
load at a point in a semi-infinite plate. The distribution 
of stress due to a line source P, normal to a semi-infinit« 
plane, is therefore purely radial and the lines of principa| 
stress consist of circles around a point of application inter 
sected by straight lines passing through the origin. Tl. 
magnitude of the radial stress reaches a maximum valu 
for any radius on the vertical line through the origin, «- 

ig. 2 indicates. 

i t, however, shows that such a simple stres. 
condition is very difficult, if not impossible, to realise in 
practice, since line contact across the thickness of a plat 
cannot be maintained if any effect is to be measured o: 
rendered visible optically. Moreover, the necessity oi 
supporting the lower edge of the plate at a finite distanc: 
away introduces a system of applied forces which do noi 
d with the conditions assumed in the simple 

theory outlined above, and the disturbing influence 01 
these latter is generally important. It seems probabl: 
that the discrepancy noticed by Carus-Wilson in th: 
h bolic law of stress distribution along the vertical 
Fig. 1 may be due to this latter cause, and that his curve 
of distribution is substantially correct for the experi 
mental case taken. 

Apparently the applied balancing forces along the lower 
side tend to concentrate around the central part of th: 
bearing area, owing to the tendency of the edges of « 
block, of rectangular cross section, to lift when one of its 
surfaces is pressed against another flat surface, of mucl: 
area and approximately equal hardness, by a load 
applied at the centre of the face. This can be readily 
observed when a block of india-rubber, say, 6in. long, 
of square section and lin. side, is pressed against a hard 
surface by a central load ; a visible uplift of the ends is 
then found, and contact is not obtained there. It seems 
probable, therefore, that even so hard a material as glass, 
when pressed i a fiat metal plate with thin paper 
between, will behave in a similar manner, although the 
strains are now so minute that the uplift is not discernible 
In order to confirm this view, an experiment was made 
in a form of testing machinet designed to give pure 
compression. 

Calibration of this machine shows that the load applied 
by the lever arm is transmitted without perceptible loss 
to the specimen between the pressure plates. In order to 
test the correctness of the view expressed above as to the 
distribution of the load, a plate was prepared of as large 
@ size as could be used in this testing machine. It was of 
rectangular form, 5.14in. long and 2}in. deep, with one 
long side accurately bedded against a flat steel plate 
supported on the lower plate. Pressure was applied over 
an area extending 0. lin. over the top edge and symmetric- 
ally disposed with reference to the central vertical line. 
This form of distribution was chosen in order to prevent 
injury to the plate and to avoid permanent deformation 
at the area of contact. 

Mathematical investigation shows that the lines of the 
principal stress are ellipses—Fig. 3—intersected by 
orthogonal hyperbola, both systems having the same 
foci AB. At the area of contact, therefore, these lines 
are markedly different from the case of line contact, but 
at a moderate distance away the curves are hardly dis 
tinguishable from cireles and orthogonal straight lines 
having an origin at the centre of the pressed area. 

The most convenient method of examination is to 
compare the actual values of stress difference—p-q- 
along the central line with those obtained by calculation. 
An examination of the stress colour bands obtained 
through the agency of polarised light for the plate described 
above shows, however, that the assumptions on which 
calculation is based are. difficult to realise. The extreme 
edges of the contact area show brilliant colour banding, 
in addition to circles passing through points A and B-— 
Fig. 3—which calculation, based on uniform surface 
loading, lead one to expect. Circular bands of this type 
are very well marked, although usually not perfectly 
symmetrical and often sli,htly elliptical, but, in addition, 
there are lobed-shaped curves starting from the end 
points A and B, which penetrate into the plate and indicate 
& variation from uniform distribution. 

The colour scheme, therefore, points to the conclusion 
that the pressure distribution is not uniform. There is, 
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however, nothing to indicate from a superficial examina- 
tion of the colour bands that the stress distribution at a 


-onsiderable distance away differs from that obtained | 


from the assumption of uniformly applied load, but 
measurements of the inclinations of lines of principal 
tress, by aid of plane polarised light, show, however, 
that the lines of equal inclination—Fig. 4—are curves 
bending outwards and indicating stress concentration at 
the centre of the support, and this is confirmed by the 
lines of principal stress, which are easily obtained from the 
former set. These lines bend over to meet the bottom 
edge—as Fig. 5 shows—and probably meet the contour 
at an angle slightly different from 90 deg., owing to the 
tangential stress produced by friction between the two 
urfaces. The contact pressures undoubtedly differ in a 
marked manner from the simplifying assumptions of 
miform pressure distribution of ordinary theory. 

At the upper surface the great stress at the extreme 
boundaries of the loaded. area may possibly be due to 
intense local shear, and although the displacement of 
points near the centre appears to be greater than at the 
ends, the strain at the latter probably reaches @ maximum. 
This view appears to be confirmed by the phenomena 
ometimes observed at the bases of metal columns set on 
tone or concrete foundation blocks, where it is sometimes 


.oticeable that the print of a very rigid base plate is | 


bordered with flakes detached from the friable lower 
lock. 

There can be no doubt, however, that if uniform pressure 
«ould be applied over a small finite area of a semi-infinite 
plate the measured stress distribution would agree with 


he calculated values. As will be shown in a later section, 














| 

| eliminate errors which may arise in working from zero 

| loads and from the effects of any slight initial stress which 
may be present. 

The mechanical labour of recording, all the measure- 
ments required proved far too great to allow of much 
progress, and in order to dispense with book-keeping, a 
| cylindrical recorder was constructed having a barrel 
| pivoted on a vertical axle and capable of vertical adjust- 
ment by aid of a lever operated by a screw, so that the 
zero can be adjusted as the extensometer is moved about. 
The positions of the reflected image are marked on a sheet 
of squared paper secured to the cylinder, and the differ- 
ences obtained between the initial and final loads are 
measured between the corresponding curves drawn through 
the points of observation. 

There then follow in the paper a discussion of the 
| possible errors and corrections of the mechanical measure- 
ments and a discussion of the possible errors in the optical 
measurements. 


Srress DistrrpvuTion i Biocks or E@vuat BREADTH 
AND DepTH WHEN SussecTeD to LOAD OVER A 
Part oF ONE EpGr AND SUPPORTED OVER THE 
OprpostTre Epe@r, 


The distribution of stress in finite bloeks of rectangular 
form when subjected to load is of fundamental importance 
since the masonry and brickwork struetures of the engineer 
and architect are essentially of this with pressures 
distributed over two faces generally over the 
whole area of each face, but in other cases where a great 
load is to be borne, as in columns, this is concentrated 
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the application of a uniform pressure over ‘a limited area 
has ony been appro realised in one special case. 

So far no attempt has been made to ——— the prin- 
cipal stresses p and q from the experimental determinations 
of their difference and inclination, but this may be accom- 
plished from this data by methods which have been 
described, but are often difficult to carry out with accuracy 
in the complicated cases which occur in engit.eering prac- 
tice. It is, in general, simpler to measure an independent 
function of p and g, such as (p + q)—as suggested by 
Mesnager. The strains are very small, and, as the plate 
used in the polarised light method is usually thin, measure- 
ments of very small changes are required.’ With the 
transparent nitro-cellulose used in this investigation, a 
fair value of E is 300,000 in pound and inch units. The 
lateral alteration in a plate of 0.15in. thickness for a 
stress of 1lb. per square inch is 2 x 10-’in., and to 
determine stress distribution to an accuracy of 5 1b. per 
square inch a lateral extensometer is required reading 
to 10-‘in. This offers no serious difficulty so far as the 
instrument itself is concerned, provided temperature con- 
ditions can be maintained very uniform, as the coefficient 
of expansion of the material is of the same order as the 
measurements. An improved form of lateral extenso- 
meter was devised for these measurements, reading to 
one-millionth of an inch. This was used throughout the 
investigations described below.* 

In general, a large number of lateral measurements, 
and a corresponding number of optical observatians, are 
required to obtain an accurate estimate of the stress dis- 
tribution. A usual number for each is 20 per linear 
inch or 400 to cover a square specimen of lin. side. For 


both optical and mechanical measurements, the most | 
convenient method of working is to make observations | 
with a small load, and then with a much greater one the 
difference between the measurements being taken to | 

*Tt was described and illustrated by Professor Coker.—Ep. 
THe 








over @ part of the upper face of the supporting base. 

The earlier experiments described above showed that 
the stresses at the contact areas are not distributed uni- 
formly over either face, and it is probable that a diminu- 
tion in the size of the block will not change the essential 
character of the phenomena, although the distribution 
may be very different. This is borne out by the appear 
ance presented by a block of square form, lin. side, and 
tin. thick, when loaded over the central part of one of its 
rectangular faces. When a total load of 50 lb. is applied 
over a width of }in. by means of a pressure plate of the 
same material, the colour bands are not true circles, but 
are somewhat distorted curves passing through the 
extreme points of the upper block, and there are indica- 
tions of extreme stress at these end points, since sub- 
sidiary loops of colour appear with these end points as 
origins. 

In order to find the stress distributions for these cases, 
the principal stresses and their directions have been 
measured over so much of the areas of the blocks as is 
practicable. There are areas neighbouring the upper 
angles for which there is practically no stress, as a dark 
field is shown for all angular positions of the plane polarised 
beam. A light band at the extreme edge appears to be 
due to a bending effect. In the other parts of the field 
the isoclinic bands are quite distinct, except immediately 
under the load, where there is some difficulty in defining 
them. The positions of a sufficient number to determine 
the lines of principal stress are marked on the left-hand 
side of the accompanying Fig. 6, and from any convenient 
point of this diagram tangent lines are drawn to the curves 
and the co-ordinates at the limits of a small square are 
found from the relation ’y = 82 x tana, where a is 
the inclination of the line of stress. Proceeding step by 
step in this manner, the co-ordinates of the curves of 
principal stress are found and are plotted on the right- 
hand side of Fig. 6. It will be observed that they bear 
little resemblance to the case of uniform load applied to a 
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limited portion of a semi-infinite plate, except immediately 
in the neighbourhood of the applied load. In the lower 
half of the plate, where observation is more difficult, 
owing to the smallness of the stress, the lines radiating 
from the upper contact area bend over and probably meet 
the lower e very nearly perpendicularly. The magni 
tudes of the stresses are also determined by observations 
of (p + q) and (p — q), and it is fourd that the stresa dis 
tribution is found at a line one-hundredth of an inch away 
from the contact area, which is very nearly the limit of 
approach for the measuring needles. Along this line the 
directions of principal stress may not be quite perpendicular 
and parallel to the contour, owing to unequal surface 
strains when two unlike rectangular blocks of the same 
material are present together, but the observations appear 
to show that the error in taking these lines perpendicular 
and parallel to the contact surface must be small, while 
along the remainder of the upper edge these conditions 
are fulfilled exactly. The stress over this contact area 
is very much concentrated at the ends, as the colour 
bands indicate. This kind of distribution is obtained 
when punching a plate, owing to the centre part under the 
punch bending and forming a cup-shaped depression. 
The cross stress rises to a maximum at the centre and dies 
eway completely at the ends; in fact, changes at 0.Olin. 
below the surface, so that it seems probable that this 
distribution of stress is accompanied by a corresponding 
distribution of shear along the contact surface. On 
parallel planes more remote from the surface, the 
minor principal stress rapidly loses any importance 
and becomes insignificant at distances of more than 
0.125m. from the top surface, until the influence 
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of the distribution at the lower surface is felt. 
To obtain further evidence on these matters, the load 
was increased and distributed over a correspondingly 
greater width of jin. to prevent the local failure of the 
material, In this latter case, the non-uniform character 
of the load distribution was very marked. At the centre 
the normal stress was rather more than 1100 lb. per square 
inch and rose to nearly 15001b. per square inch imme- 
diately under the extreme edge of the upper pressure plate, 
while there was a cross stress of about 525 lb. per square 
inch at the centre, which diminished to zero and changed 
sign very abruptly in the neighbourhood of the maximum 
normal stress. Effects of the same general character were 
observed up to a distance of nearly 0.lin. from the edge, 
but from this distance onwards both (p + q) and (p — q) 
had maximum values at the central section. 

All the observations, in fact, go to show a distribution 
of load which is far from uniform, both at the upper and 
lower surfaces of the block, while the stress conditions 
which obtain in the interior are largely conditioned by 
these and the proximity of the sides. 


Biocks LoapDED OVER THK 
THEIR LOWER 


DISTRIBUTION OF STRESS IN 
Wore Extent 
SURFACES. 


The importance of this type of loading has been noted 
earlier, and the cases already examined naturally lead 
to the inquiry whether it is possible to so load @ short 
rectangular block as to produce uniform compression 
throughout. It is sometimes assumed, where 4 central 
load is applied to the ends of such a block, by thick dis- 
tributing plates, such as are usual in most forms of testing 
machines, that it is uniformly stressed throughout, but 
this is not usually the case, for if the materials pressed 
together are of a different nature, the stress distribution 
is apparently always non-uniform, no matter how well 
the faces may be prepared. This is illustrated by the case 
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of a square block pressed between brass plates, which 
shows zones of non-uniform stress at the ends which only 
disappear when the distance from the contact surface is 
appreciable. The pressure between these dissimilar 
materials apparently gives rise to considerable tangential 
stress at the common boundary and lateral expansion is 
prevented. If, however, a very extensible material, such 
as a thin sheet of rubber, is interposed, the tangential 
stress is reversed and the lateral strains become abnormally 
great, especially near the central vertical section; they 
are, however, fairly uniform throughout the depth. The 
tangential forees over the end boundaries produce con- 
siderable tensional stresses in the material in the direction 
of the thickness of the plates. This disruptive effect has 
been frequently observed in compression tests of stone 
blocks, when the faces under load are covered by thin 
sheets of lead. The experimental evidence, therefore, 
goes to show that in order to obtain pure compression 
stress in a block the contact faces must be similar and 
equal, and of the same material. 


Tue InrLtvence or Contract STRESSES IN THE TESTING 
OF MATERIALS. 


It is a well-known and often disconcerting circumstance 
in experiments on the tensile strength of materials, that 
metal bars and rods often fracture at the gauge points 
or even outside these limits, especially in hard materials. 
The lateral loads due to serew points gripping the speci- 
mens not only injure the specimen and often determine 
the place of fracture, but they may also change the stress 
distribution, and this is well shown in Fig. 7, in which 
lateral pressures of 15 lb., applied by knife-edges having 
an angle of 60 deg., change the character of a simple 
tension stress due to a total load of 45 lb. into a distribu- 
tion of considerable complexity. In this case, the lines 
of equal inclination, determined experimentally, are shown 
on the left-hand side, and from these are drawn the 
orthogonal curves of principal stress. In a simple tension 
test, these lines should be parallel and perpendicular to 
the straight contours of the specimen, and the actual 
lines show how very great is the change in the type of 
stress due to the lateral pinch, and demonstrate that 
simple tensional stress is only regained at an axial distance 
from the loading of rather more than half the width of 
the bar. The experimental values in this case are im- 
portant as indicating the character of the disturbance in 
the stresa conditions, and why failure is likely to occur 
at the section under the combined effects of the lateral 
stress due to @ permanent indentation combined with 
longitudinal pull. 

The results obtained encouraged the authors to proceed 
further with this part of the investigation, and it was 
resolved to measure the distributions obtained with various 
forms of contacts applied laterally to the bar. The 
inherent difficulty, which these experiments show, of 
determining the true strength of a material under a tension 
load, when it is necessary to make an indentation or 
veratch, however mimute it may be, bas resulted in 
attempts to avoid this source of error altogether, and it is 
of interest in this connection to note that Professor Dalby, 
who has devised an autographic testing machine of great 
perfection, has found it necessary to abandon the ordinary 
methods of attaching an eXtensometer. In his arrange- 
ment, the specimen is turned from a solid bar with collars 
spaced a convenient distance apart, and the extension 
between these latter is measured by suitable mechanism 
bearing lightly against the collars. At Professor Dalby’s 
suggestion, we have examined the effects produced by the 
sudden enlargement of the cross section of such a test piece. 
When this bar is subjected to a moderate load and viewed 
in the polariscope, the colour effects appear to indicate 
that in the neighbourhood of the flanges and at the 
rounded contour there is a loeal increase of stress, but the 
general effect of the enlargement appears to decrease 
the stress intensity along the lines of a truncated quadri- 
lateral, while across the central section there are some 
indications of stress variation. The outermost parts of 
the flanges are under no stress, but their inner parts are 
subjected to a somewhat complex stress distribution, 
which gives rise to an increased tension near the join of 
the fillet with the parallel contours, and becomes equal 
to the mean value corresponding to the load at a small 
distance from the discontinuity. It is also fairly evident 
from the colour picture obtained in the polariscope that 
the stress is symmetrically disposed, and that the en- 
larged ends do not produce an unsymmetrical distribution 
at the flanges. 

It is an interesting feature of this form of test piece 
that a change in the radius of the fillet doss not appear 
to exercise a very marked influence on the stress produced. 
It appears always to cause a local concentration of stress, 
but its effect does not change very much with curvature, 
whereas in re-entrant angles the maximum stress rises 
rapidly with the curvature. 

In order to examine this with some accuracy, measure 
ments were made along the boundary of an enlarged 
member, in which all the conditions were kept constant, 
except the radius of the fillet. At such a boundary the 
minor principal stress vanishes, and either optical or 
mechanical measuréments suffice, but the former are 
preferable owing to the eass with which they can be made 
at the boundary. This member was three times full size 
under a load of 300 Ib., which latter load corresponds to 
a mean stress of 1600 1b. per square inch. In every case 
® maximum stress of more than 2090 1b. per square inch 
was observed, but it is noteworthy that the extreme cases 
gave very small differences, for with a radius of jin. the 
stress rose to 2150 Ib. per square inch, and for the smallest 
radius that could be fashioned the corresponding stress 
was only very slightly increased. The experiments, in 
fact, appear to show that, although flanges cause a local 
increase of stress, the form of the curve, by which they 
merge into the main body of the member, is not very 
important provided it does not undercut the specimen. 

On the whole, the evidence afforded by the above exami- 
nation appears to us to amply justify the use of this form 
of test piece for tension tests, although there is a local 
increase of stress at or near the join of the straight contour 
with the flanges. This local concentration is, however, 
met with in the usual standard forms under less advan- 
tageous circumstances. 








Radial Drilling Machine for 
Condenser Tube Plates. 


A RADIAL drilling machine recently made by Wm. 
Asquith, Limited, of Halifax, and specially designed for 
drilling and tapping copper tube plates for condensers, 
is illustrated in the accompanying engraving. In this 
class of work the large number of holes to be drilled 
within a small area makes it desirable that the machine 
should be as handy as possible, while the nature of the 
material—copper—renders it necessary to adopt extra 
high speeds The machine illustrated carries a four-speed 





An Interesting Pair of Milling 
Cutters, 


THE origin of the modern milling cutter can undoubted! 
be traced to the file, the original cutters probably resemblin , 
files in the character of their surface. The French clock 
makers of the eighteenth century used a type of rotary fil. 
for doing work which had previously been done by mean 
of hand files. The French word for milling cutter is frais. 
meaning also a “ strawberry,”” which is indicative of tn 
rough strawberry-like surface of the milling cutter as mac. 
and used in early times. We are informed by Alfr: 




















gear-box at the top of the column, and is fitted for four 
rates of feed. There is no double gearing, the reversing 
motion being transmitted directly on to the spindle 
when taps are being backed out. The noteworthy features 
are the long reach of the spindle —8ft. maximum radius— 
and the fact that this reach is obtained without affecting 
the rigidity or the ease of handling the machine. The 
locking motion is of the makers’ patented type, whereby 
the saddle is clamped to the arm simultaneously with the 
clamping of the arm to the pillar 

The method of carrying the driving motor is of special 


RADIAL DRILLING MACHINE FOR CONDENSER TUBE PLATES 


Herbert, Limited, of Coventry, that they have recent! 
had in their possession as samples a pair of straddle milling 
cutters which were made not less than sixty years ago, ani 
which were in operation until quite recently. These cutters 
were used on a mandrel in a lathe, the work being mounted 
on the cross slide and passed in between them. Th: 
accompanying engraving shows the cutters. They are 
bin. in diameter and jin. thick. It will be noticed that th: 
pitch of the teeth is very fine, there being about 130 teeth 
as against 14 in a modern cutter of the same dimensions 
The curious square hole will also be noticed. The irregular 
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A PAIR OF OLD 


interest. 
movable vertically on a machined face on the arm 
casting. The machine can thus be finished off completely 
without regard to the actual size or design of motor io 
be used to drive it, while if later on the motor has to be 
changed, say from direct current to alternating, and it 
the change involves a different frame size, no difficulty 
is experienced in accommodating the new motor. 
of the chief dimensions of the machine are as follows : 


Radius of drilling spindle.—-Maximum Sit. 
Minimum lit. 3in. 
Sy indle.—Diameter of driving part 2in. 
End bored Morse taper.. .. . No. 4 
Feed traverse,. hand and self 
a - L2in 
Number of feeds .. pete: ee 
Height admitted between spindle-nose and 
level of pillar-bottom, maximum .. 4ft. 3in 




















The motor is adjustable crosswise on a bracket | 
| were cut by hand. 


Some | 


A scHEME for the closer union of the A.E.G. with the | 
Linke-Hoffmann works, and an increase of capital, is 

proposed, on the ground that the electric locomotive 

business will gradually increase in importanee, and a close | 
connection between an electrical and a locomotive building 
firm is therefore desirable. 


MILLING CUTTERS 


spacing of the side teeth clearly indicates that the teeth 
In one respect the design is ahead of 
modern standard practice, inasmuch as the side teeth. 
instead of being radial, are ““ behind centre,” so that they 
cut with a nice shearing action. The only way in which 
milling cutters of this kind could be sharpened at the time 
they were made was by softening them, filing the teeth. 
and then re-hardening. The introduction of the cutter 
grinding machine completely altered the character of the 
milling cutter, and it is to this great improvement that we 
owe the modern milling machine with its great output 
capacity. Whilst we are perhaps inclined to take the high 
production of modern machine tools for granted, it is 
interesting and instructive to refer to the early types from 
which they have sprung. 








Tue recently issued railway statistics show that during 
the month of December last 117,204,807 passengers 
exclusive of season ticket holders—were conveyed by the 
railways in Great Britain, being an inerease of 4,957,209. 
or 4.42 per cent., compared with the month of November, 
notwithstanding a falling off of 4,299,822 in workmen. 


| The average receipts per journey in respect of all descrip- 


tions of passengers amounted to 13.32d. in December . 
compared with 11.62d. in November. 
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A New Electric Drill. 


We recently had an opportunity of inspecting a new 
design of electric drill which is being manufactured by 
the Westminster Tool and Electric Company, of Putney 
Bridge-road, London, 8.W. 15, and is illustraded by the 
accompanying line drawing. It is only a little machine, 
weighing searcely 40 lb., but when we tested it, it drove 
. jin. clearance drill through cast ircn at a rate of 6in. 
per minute and required for the performance 8 ampéres 
at 220 volts. After drilling half a dozen holes, about 3in. 
deep each, in quick succession, there was no appreciable 
nerease in the temperature of the motor. As a test of the 
load the machine would carry, two men bore down on the 
end of a lever placed over the feed screw, and produced 
a pressure on the drill which we estimated at about 
12 ewt., but even with that load, on the same }in. drill, 
the speed was not perceptibly reduced, neither did any 
erious sparking take place at the commutator. We had 
the cover taken off to observe the working. 

One of the outstanding characteristics of this drill is 
that it does not rely for its lightness on the use of aluminium 
asings, but rather on careful designing. The casing is 
. steel casting and the only pieces of aluminium about the 
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Oil-Tight Bulkheads for Tankers. 


One of the difficulties with which shipbuilders are 
confronted in building oil tank steamers is the making of a 
good connection between the centre line and thwartship 
bulkheads, which, under the present system, apart from 
being expensive, is extremely unsatisfactory. A new form 
of construction for the purpose has been devised at the 
Wallsend shipyard, and successfully applied in several 
important oi] tank steamers, whereby, not only a saving 
in cost is achieved, but a perfect joint is said to be formed. 
The connection, of which we give a sketch, consists of a 
vertical plate about 20in. wide, lapped on the centre 
keelson and extending to the oil deck, with two tee bars, 
one on either side of the plate, and extending from the 
keel bar to the oil deck. The combination provides a 
cruciform structure, to which the horizontal plating of the 
centre line and transverse bulkheads are connected. This 
cross section forms a metal-to-metal joint, thus dispensing 
with the injection of cement or other substances, as has 
been the usual practice hitherto. Besides this advantage 
all difficult riveting is eliminated, three-ply riveting is 





reduced by 50 per cent., caulking is reduced by 50 per 
cent., the cost of erection is lessened, and, the structure is 
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WESTOOL ELECTRIC * DRILL 


machine are’the cover over the commutator and the | so light that it can beerected with the ordinary facilities. 


- . . . . | 
ventilating fan. Users of portable drills having aluminium 


frames, which not infrequently get damaged through 
rough handling, will appreciate the merit of this feature. 
Another good point is the short overall length of the ma- 
chine. By arranging the axis of the drilling spindle along- 
side that of the armature and housing the feed screw 


The bulkhead plating is lapped on to each arm of the 
cross, thus allowing all the bulkhead stiffeners and knee 
connections to be hydraulically riveted to the bulkhead 
plating on the ground before being erected, leaving only 
the seams of the bulkhead plating to be riveted in position. 
Another advantage is that the narrow plate increases 


inside the main casing, the length has been reduced to | the strength of the centre line bulkhead, a feature which is 


12fin., while a feed of 7in. has been provided for the drill. 
The arrangement is shown-in the drawing, and it will 
be seen that the feed serew can be run back far enough 
to force the drill out of its socket if it happens to stick 
in the taper. 

The transmission from the armature spindle to the drill 
spindle is effected through a double set of cut gearing. 
one set of which is shown in section in the illustration. 
‘These gears reduce the motor speed of 2500 revolutions 
per minute to either 250 or 190 revolutions per minute 
at the drill. The change is effected by transposing the 
pinions on the two intermediate shafts. All the shafts 
run in ball bearings, and there is a ball thrust to take up 
the end pressure of the drill. 

The armature has ventilating holes punched in the 
laminations, and holes are also drilled through the body 
of the commutator. A strong draught is drawn through | 
these ducts by a fan fixed on the lower end of the spindle | 
and is discharged through perforations in the casing. | 
‘The windings are made on formers, and thoroughly 
impregnated with varnish after the whole armature 
has been built up. The ends of the windings, where they 
extend beyond the slots of the core, are bound with steel | 
wire to prevent their displacement under the stresses | 
induced by starting and stopping. 

.The switch is operated by rotating one of the handles, 
and has a spring throw-over to ensure the circuit being 
broken quickly. The approximate maximum input | 


is about 2500 watts, and the largest size of drill the machine | 


will drive satisfactorily in steel is lin. in diameter. 








IN the course of a discussion on the lubrication of internal 
combustion engines, at the Institute of Marine Engineers, 
Mr. W. J. Dibb suggested that the oil pumps should be 
fitted outside and worked with some kind of gearing so 
that the speed of the pump could be increased in the hot 
weather and reduced in the cold weather. The suction 
pipe could always be felt by the engineer on watch, and 
this would be an indication of how the bearings were 
working. Thermometers could be fitted as required. The 
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NEW METHOD OF JOINTING BULKHEADS 


of the utmost importance in oil-carrying vessels in with 
standing the hogging and sagging stresses to which they 
are subjected. 

The arrangement has been recently approved by Lloyds’ 
Registry of Shipping. 








The “Sack” Steam Disinfector. 


Durie the final stages of the war a simple portable 
form of apparatus was designed by the Professor of Hygiene 


discharge side of the pump could be fitted to lead to the | of the Royal Army Medical College, London, and was used 


different bearings, and a sight feed could be fitted showing 





with front line troops for the destruction of vermin and 


the amount of oil going to each bearing, with taps to | their ova in clothing. In its simplest form, the apparatus 
consists of a steam-tight sack which is filled with clothing, 


regulate the flow of oi] as required. 
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and the mouth partially closed by a string. The sack is 
then inverted and suspended in any convenient manner. 
At the top of the inverted sack a connection is made with 
a boiler for the admission of steam ‘at just above atmo- 
spheric pressure. As steam enters at the top, the air in 
the sack is gradually expelled from the down-turned 
mouth until the whole of the sack and its contents are 
filled with steam, which liberates its latent heat by con- 
densation and sterilises the contents. 

The apparatus is now being made in various forms by 
Meldrum's Limited, Timperley, near Manchester. The 
simplest portable form is shown in the jaccompanying 
illustration. It comprises a small boiler, without fittings 
or gauges of any kind, which is heated by means of a 
lamp, and a steam-tight’sack which can be suspended by 
means of a cord. Inside the sack is a circular frame on 
which articles of clothing can be hung and drawn up into 
the sack, which is then partially closed by a draw-string at 
the lower end. The boiler is provided with a vertical filling 
pipe which extends down to near the bottom, and acts as 
a safety valve and low-water alarm. A branch in the top 
of the boiler is connected up to the top of the sack by 





THE “SACK STEAM DISINFECTOR 


means of a flexible pipe, and after steam has been raised 
the sack is filled until steam finds its way out at the bottom. 
The process of disinfection takes only a few minutes, and 
the clothes when removed are so hot that they require 
only a very short time to dry. 

The apparatus is also made in a permanent form, with 
a boiler, a collapsible canvas chamber and an adjustable 
roof, or in the form of a horse-drawn portable plant 





Wireless Telegraphy. 


A PAPER read a short time ago before the Radio Institute 
of America by Mr. E. F. W. Alexanderson, chief engineer 
to the Radio Corporation, deals, among other things, 
with the new high-power central radio station which is 
being built at Port Jefferson, Long Island. When com 
ted, this station will be the largest in existence, and will 
be capable of sending wireless messages to all parts of the 
world. Ten or twelve antenn# units, each a mile and a 
quarter long, will radiate from the station in various 
directions, and will be energised by Mr. Alexanderson’s 
high-frequency alternators. When messages have to be 
transmitted over very long distances several antennw» 
units will be combined so as to form a single unit, but at 
other times each antenna will be used separately for the 
simultaneous transmission of several messages Over 
relatively short distances. When two antenn# groups are 
connected in parallel the resistance loss is reduced. More 
power can, therefore, be radiated, and the amplitude of the 
radiated wave is increased. 

New York, Mr. Alexanderson points out, is a natural 
communication centre and the service must extend to 
Europe, South America and westward. Another radio 
station at Hawaii is being equipped to serve as a relay 
station for all other points on the other side of the Pacific 
Ocean. When it is winter in the northern hemisphere 
the radiating power necessary to transmit messages to 





Europe is very much reduced, but that is the season 
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during which the South American traffic requires a maxi- 
mum radiation because of the summer conditions then 
existing in the southern hemisphere. The New York 
central station can then divert some of its radiating 
power from the European to the South American circuits, 
‘There will also be daily fluctions in the traffic load at 
different hours of the day, owing to the difference in 
geographic longitude. Thus the peak load of the European 
traflic will occur at different times from that of the South 
American and western traffic, and the central station 
equipment can be utilised to take advantage of those 
tacts. 

The frequency of the Alexanderson alternators to be 
installed in this new station at Long Island will be about 
one thousand times greater than that of ordinary alter- 
nators built for power and lighting purposes. The design 
of such alternators has presented many new problems, but 
the general principles governing the construction of low- 
frequency alternators have been found to be applicable. 
Steinmetz’s laws relating to hysteresis, eddy currents and 
skin effects have proved to be just as accurate at two 
hundred thousand cycles per second as at twenty-five cyeles 
per second. The established conceptions of phase dis- 
placement and power factor also apply to high-frequency 
alternators, although it is, of course, obvious that as the 
power factor of these high-frequency machines is very low, 
the usual method of measuring the angle of lag cannot bo 
adopted. 

One of the most interesting parts of Mr. Alexanderson’s 
paper is that which deals with the theory of wireless 
telegraphy. We used to be told, he says, that all space 
was filled by a fine substance called ether, and that the 
light and heat that radiated from the sun was a wave 
motion in the ether. The physicists now tell us that there 
is no ether, but they still say that light is a wave motion. 
In any case, for the purpose of visualising what takes place 
in radio transmission, it is convenient, the author con- 
tends, to adhere to the theory of the ether. The carrier 
of the radiated electric energy must not be likened to a 
flowing stream of water or to the wind or to a bullet shot 
from a gun, but to a wave in a uniform medium, where 
cach particle of the medium oscillates around a stationary 
hase fox while the wave rolls forward. As the distance 
that a wave can travel before it fades out is proportional 
to its length, measured between the crests, the meaning 
of wave length as applied to wireless telegraphy can easily 
be understood. The long swells of the ocean travel for 
hundreds of miles, whereas a pebble dropped in still water 
produces a ripple that fades in a short distance. It has 
been observed, in connection with wireless transmission, 
that the distance over which reliable communication can 
be maintained is about 500 times the length of the ether 
wave that is used. It may be more than a coincidence, the 
author considers, that the distance to which a sound wave 
travels in air and a wave on the surface of water will travel 
before it fades out is also about 500 wave lengths. 

A radio transmitting system is designed for the purpose 
of producing waves in the ether which are called magnetic 
waves, and for controlling the rate at which those waves 
are produced in such a way that a train of successive waves 
will carry the meaning. of articulate speech or telegraphic 
code, Water waves may be produced by rocking a boat, 
and a large boat will produce long waves. To rock the 
boat requires energy, and in order to produce a wave of 
suitable length the energy must act through an inter- 
mediate member having suitable proportions. 

In radio transmission the energy is furnished by the 
high-frequency power plant, and in order to transform 
that energy into waves it is essential to provide a member 
which makes contact with a large volume of the medium 
which transmits the wave motion, and that member is, of 
course, the antenns, which corresponds to the pull of the 
rocking boat or the sound board of a piano. The water 
displacement of the boat corresponds to the effective 
volume of the antennz, and the maximum voltage at 
which the antenne can be operated corresponds with the 
maximum angle to which the boat may be rocked before 
it takes in water; this corresponding in turn with the 
voltage at which the surrounding air breaks down under 
the electrostatic pressure. The height of the antenne, 
the author points out, constitutes the dimension which 
involves the greatest expense, and the tendency at the 
present time is to use structures of moderate height and 
great length. 








Water Power in Norway. 


Some particulars as to the present position of the water 
power plants of Norway were given by Mr. C. L. Paus in a 
recent publication of the Department of Overseas Trade. 

Only a few new municipal power schemes have, he says, 
been initiated since this time last year, viz., the following : 

The municipality of Drammen, having completed the 
extension of the Labro power station, which was under 
construction last year, is now considering a further exten- 
sion of the same power station for the production of an 
additional 3600 kilowatts. The Bergen municipality is 
considering the question of procuring 6000 kilowatts from 
the Herlandsfos. The Christiania municipality, which is 
badly in want of power, has received the offer of 12,000 
kilowatts from Rjukan, and also an offer of 20,0000 to 
60,000 kilowatts from Tysse. In the event of the offer of 
power from Tysse being accepted, the transmission voltage 
would be 156,000. In discussing the desirability of accept- 
ing this offer, the Christiania municipality has to take into 
consideration the comparative advantages to be obtained 
from the harnessing of the Raanaasfos and Solbergfos. 

The following municipal power schemes have been com- 
pleted during the last few months :—Honefos and Norder- 
hov have completed the installation of 8000 horse-power at 
Honefos Mill. The town of Haugesund has completed the 


Faslefos at Begna. The scheme of the Nord Tréndelag 
county for harnessing the Folla watercourse. It is-antici- 
pated that the originators of this scheme will have diffi- 
culty in disposing of the 30,000 horse-power which it is 
estimated to produce. 

Work has proceeded on the harnessing of the Raanaas 
waterfall on the river Glommen, and it is expected that 
24,000 horse-power will be ready for delivery in the course 
of next year. The dam has been completed, and work upon 
the power station has commenced. In the case of the Hoge 
waterfalls, purchased by Aust Agder county, the con- 
struction of the power-house has been completed, the 
transmission line is being erected, and transformers are in 
process of installation. Work is proceeding on the scheme 
of the Kristianssand town for the harnessing of the Nome- 
land fall, which is expected to yield 16,000 horse-power. 
One generator, yielding 11,000 horse-power, is now 
working. The work on the Tafjord watercourse has been 
continued, and the scheme is now partly in operation. 
The work on the Aalfot watercourse has been suspended 
owing to financial difficulties. 

Work has been continued upon the harnessing of the 
waterfalls at Nore, on the river Laagen. The regulation 
of the Tunhovd Lake has been completed, and tunnelling 
has commenced. Owing to a strike among constructional 
workers employed by the Government, work on the build- 
ing of the railway from Kongsberg to the falls has made 
little progress, and it is now difficult to say when the 
railway will be completed. Between 13 and 15 million 
kroner has now been expended upon the Nore scheme, and 
the future of the scheme depends largely upon the question 
whether it is decided to arrange for the transmission of 
power from Tyssefaidene to the east of Norway. Work 
upon the Hakavik installation has been continued, but 
has been interrupted by the strike of constructional 
workers, which is still proceeding. 

At Glomfjord, in the Nordland county, the State has now 
completed the installation of two machines of 25,000 horse- 
power each. An extra pipe line is under construction, 
which is to serve a reserve machine of 27,000 horse-power ; 
it is probable that another machine of 27,000 horse-power 
will be installed later. The power from the two machines 
installed is delivered to a zine smelting works. Inquiries 
for the delivery of power from the Glomfjord power 
station have been received from various sources, including 
American and British firms, but no contracts have yet 
been made. The scheme for harnessing the waterfall on 
the river Laagen at Kongsberg has been postponed in view 
of an offer of 18,500 kilowatts, which has been received 
from the Rjukan power station. If the offer from Rjukan 
is accepted, 4000 kilowatts will be delivered to the Bus- 
kerud county, 2500 kilowatts to the town of Drammen, 
and 12,000 kilowatts to Christiania. The Norwegian 
yovernment would, in that event, complete the power 
line from Rjukan to Kongsberg, while the Buskerud county 
and the towns of Drammen and Christiania would construct 
the transmission lines for the remainder of the distance. 
Work is being continued on the harnessing of Solbergfos 
on the river Glommen. The main dam and the power 
station are in proeess of construction, but it is possible 
that the scheme may be delayed if the Christiania muni 
cipality decides to accept the offer of power from Tysse, 
About 22 million kroner has already been expended upon 


the scheme, while orders have also been placed for 
machinery to the value of about 8 million kroner. 
No new private power schemes have been initiated. In 


the case of the old schemes, the position is the following :— 
A/S Saudefaldene has harnessed 20,000 horse-power ; the 
construction of the carbide factories to which this power 
is to be delivered has been completed. A/S Bremanger 
Kraftselkap is harnessing the Svelgen watercourse to 
deliver 13,000 kilowatts for distribution in the district. 
The power will be available earlyjthis year. A/S Hoyangfal- 
dene has completed in all the harnessing of 30,000 horse- 
power. Soe of this power is being used tor the production 
of aluminium, while about 5000 kilowatts will be distri- 
buted in the course of 1921 for local consumption. A/S 
Bjolvefossen has rented 8500 kilowatts to the Bergen 








municipality, and will soon be ready to commence 
delivery of current. 
CATALOGUES. 
Hersert Morris, Limited, Loughborough.—TIllustrated 


booklet No. 77, dealing with Morris overhead runways, showing 
the different uses they may be put to. 

Tue British Atumintum Company, Limited, 109, Queen 
Victoria-street, E.C. 4.—Illustrated booklet showing the many 
uses that aluminium may be put to in modern industry. 

Wo. Jounson Aanr Sons (LEEDs), Limited, Castleton Foundry, 
Armley, Leeds.—lIllustrated pamphlet dealing with the spreading 
of stone dust on the underground workings of collieries. 
CONSTRUCTIONAL ENGINEERING ComPaNy, Limited, Titan 
Works, Birmingham.—lIllustrated folder which deals with aids 
to efficiency in the carrying out of the work in the foundry. 
AGRICULTURAL AND GENERAL ENGINEERS, Limited, Centra- 
House, Kingsway, W.C. 2.—Illustrated catalogue No. 181, deall 
ing with roadmaking and transport plant for local authorities. 
METROPOLITAN-VICKERS ELecrrican Company, Limited, 
Trafford Park, Manchester.—Special publication 7974/2a 
describing the electrical equipment of the modern kinematograph 
tneatre, 

THe Bricutstipe FocunpRY AND ENGINEERING Company, 
Limited, Wicker W orks, Sheflield.—Illustrated catalogue dealing 
with Clayton and Company’s and Murray’s brick, tile and pipe 
machinery. 

Erita’s ENGIneertnc Company, Limited, 83, Kingsway, 
W.C, 2.—Catalogue descriptive of the Erith-Roe three-stage 
combustion stoker. The illustrations included therein are 
beautifully printed. 

Burrovcus AppInGc MAcnine, Limited, 76, Cannon-street, 


F.C. 4.— Illustrated leaflet, “How Burroughs Machines are 
Made,” giving views of the different shops in the factory at 
Nottingham. 





harnessing of the Etne watercourse. The town of Christian- 
stud N. has completed the harnessing of the Skar water- 
course. The Vaagsfjord Power Company has completed 
the harnessing of a small watercourse for the supply of 
power to the Troms county. 


The following municipal schemes are still being pro- 


ceeded with, but are hampered by financial difficulties :— 
That of the town of Fredrikshald for power stations on the 


and 


H, V. Carrroton, 64, Victoria-street, S.W. 1, has forwarded 
catalogues of the Universal Tool Company, Doe-street, Birming 
ham, engineers’ small tools, and 8. Ratcliffe, Limited, Man- 
chester, precision machines, for whom he is the sole selling 
representative. 

PERMAN AND Co., Limited, 82-83, Fenchurch-street, E.C. 3.— 
Copy of British Kromhout marine oil engine testimonial book. 
This is an illustrated book which gives copies of recent testi- 
monials received by the above-named company, with pictures 





Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE, 
(From our own Correspondent.) 


Irregular Pig Iron Market. 


Tue pig iron market continues to be severely 
affected by competition both from the Continent and 
from the North-East Coast. It is as barren of business 
as it has been for some weeks, recent reductions having 
had little effect in procuring new orders. Cleveland 
smelters, having in vain endeavoured to stir up business 
in their own district, are now unsuccessfully trying to find 
a market in this district. Demand continues to fall off, 
and prices of all Midland irons are weakening. Pig iron 
prices are marked by great irregularity, though they are 
generally lower as far as actual transactions are con 
cerned. The recent revision by Derbyshire houses has 
already ceased to have any relation to actual marke: 
conditions. There are no longer any official quotation 
to which anybody owns allegiance. The prevailing pro 
cedure is to invite negotiations and leave it to buyers to 
submit tentative offers. Prices about 20s. below thos« 
announced by Derbyshire makers last week are spoken 
of, but there is no real demand. The position is much 
the same with regard to the pig irons of other districts. 
One South Staffordshire smelter is stated to have sold 
foundry iron at £9. The best forge is obtainable at £8 15s., 
and lower grades are valued by consumers down to about 
£8 a ton. So little iron is being made in South Stafford 
shire, however, that no very clear inferences can be drawn 
from the market. Northamptonshire forge is reported 
to have been sold at £7. This is perhaps a lower level than 
makers generally would care to acknowledge. An inquiry 
for Lincolnshire forge elicited an offer of supplies at £7 10s. 
at furnaces. 


Manufactured Iron Trade. 


There is a slight improvement in business in 
malleable iron in the South Staffordshire district, though 
most of the mills remain idle for half the week, whik 
others are closed for a week at a time. Unmarked bars 
are obtainable at £22. and there is practically no business 
done at the Association price of £24 10s. The settlement 
of the strike in the nut and bolt trade at Darlaston and 
adjoining Black Country centres is not expected to have 
any marked effect on the price of material. Works were 
only going three days a week before the strike began, and 
manufacturers say the orders they now hold will not afford 
employment for more than two days a week, business 
having been countermanded in consequence of the strike 
and transferred to Lancashire. Moreover, they have con- 
siderable stocks of raw material to work up, chiefly cheap 
continental bars, which are still obtainable at £14 to £14 
103. The export price of Lancashire Crown bars has been 
reduced to £22. The quotation for bars suitable for the 
chain trade is £24 10s., a figure which ompares with £32 10s., 
plus in many cases £1 to £2 per ton for prompt delivery 
before the slump set in. Now only those who are compelled 
to use British iron are buying, otherwise makers cannot 
compete with Belgian iron. Makers of galvanised sheets 
are doing scarcely any business, although the reduced rate 
of £24 is now generally accepted. One of the worst features 
of the situation is that the tube trade, which hitherto has 
been fairly well maintained, and is regarded as the back- 
bone of Midland industry, is slackening with little prospect 
of a revival. Black sheets remain almost a drug in the 
market at £21. 


Iron Trade Wages Board. 


The annual report of the Midland Iron Trade 
Wages Board, which regulates wages over a wide area, 
names the present total membership at 87 firms, distri- 
buted as follows :—South Staffordshire 42 firms, North 
Staffordshire 3, Lancashire 8, Yorkshire 11, sheet trade 
concerns in various districts 19, Derbyshire 3, and South 
Wales 1. The employers’ contributions amounted for the 
past year to £2988, or an increase of £1280 on the year, 
while the operatives’ contributions amounted to £2970, 
an increase of £1291. When last year opened, puddlers’ 
wages stood at 13s. 6d. per ton, plus 170 per cent., and this 
year opened with wages at 13s. 6d., plus 265 per cent. 
It is a foregone conclusion that very shortly this enormous 
wage rate will be very substantially reduced. As I stated 
in my last week’s letter, the employers have already 
brought the matter of a reduction before the joint Masters’ 
and Men’s Board, and the discussion has been adjourned 
to give the men’s representatives an opportunity to con- 
sult with other labour organisations before returning an 
answer. Mr. G. Hatton, managing director of the Earl of 
Dudley’s Round Oak Steel Works, Limited, speaking at a 
@ meeting under the auspices of the British Iron, Steel and 
Kindred Trades a few days ago, said the cost of living 
must come down before a reduction in wages took place. 
Fortunately, in the steel trade they possessed an automatic 
arrangement for the regulation of wages. It had worked 
satisfactorily, and the employers did not wish to dis- 
turb it. 


Steel Plates and Angles Reduced. 


No official announcement up to the of 
writing has been made in this district of the result of the 
big meeting of the steel trade held in London at the end 
of last week, to consider a further reduction in prices of 
rolled material applicable to the whole of the kingdom. 
In view, however, of this week’s intimation from Scotland 
of a further drop in ship plates and angles of £2 per ton, 
and in boiler plates of £3 per ton for home delivery, it is 
generally assumed locally that these figures represent the 
extent of the drop determined upon at the London con- 
ference. Consumers in Birmingham and other parts of 
the Midlands are therefore expecting to get sections £2 
cheaper than before, and they will not give out orders 
until they know definitely if this concession is to be made 
tothem. Locally the steel market shows no improvement, 
except for a slight increase in the number of inquiries for 
constructional steel, which, however, relate only to small 
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facturers appear to be yielding to the pressure by con- 
sumers for a reduction in prices, although it is said by the 


former that they are even now selling at a loss. Lancashire | 


mills have now come into line and quote £16 10s. for bars 
and £20 for hoops at Manchester. The price of Stafford- 
shire hoops and strip is £20 at works, or about £20 5s. 
delivered. Steel bars continue to be quoted at £16 10s., 
but there has been a cut by some firms who are accept- 
ing £16. 


Alloy Steels for Large Forgings. 


The use of alloy steel for medium and heavy 
forgings formed the subject of a paper by Dr. L. Aitchison 
to the Staffordshire Iron and Steel Institute on Saturday, 
March 19th. Probably the first reason that led to the 
adoption of alloy steels, he said, was the higher tensile 
strength that they afforded. After even the limited 
experience of alloy steels which had so far been vouchsafed 
it seemed to be indicated as probably true that they would 
be retained in spite of, rather than in consequence of, 
their high tensile strength, and because of their superior 
toughness, particularly under conditions which prevail in 
large forgings. It was well known that with carbon steel 
there was a limit to the strength which could be obtained 
if a reasonable degree of ductility was to be retained. 
Even in small-sized bars it was not easy to obtain more 
than about 45 tons per square inch from plain carbon 
steels, and at the same time to have a good degree of 
ductility and toughness, An outstanding virtue of alloy 
steel was that it possessed a relatively low critical rate of 
hardening. It was, therefore, possible with alloy steels 
to obtain much more nearly homogeneous results in large 
parts and to induce a more uniform degree of hardness 
throughout the article. The comparative immunity from 
mass effect in hardening was one of the most useful pro- 
perties of the alloy steels, particularly for large forgings. 


Coal Trade. 


The fuel question is still exercising the minds of 
all concerned in the iron and steel trades in the Midlands 
and Black Country. Until something decisive is known as 
to the miners’ wages and the future price of coal the iron 
and steel market will continue to be more or less disor- 
ganised. There is a large quantity of fine slack on the 
market, and some mineowners are offering it at 5s. a ton 
at the pit, but buyers are not attracted even by this offer. 
Rough nuts are quoted at 29s. at the pit, and blast-furnace 
coke remains at 45s. at the oven. March 3lst being the 
cay of the beginning of de-control, an agreement of some 
sort between owners and miners has now to be reached 
before this month runs out if evil consequences are to be 
avoided. It looks as if a path which ought to lead to 
agreement has been found, and hopes are entertained in 
iron and steel circles in the Midlands that a modus 
vivendi to be followed during the next few months while 
the coal industry is winning its way back to economic 
stability will be found. 


Alternatives to Coal and Oil Fuels. 


Professor Burstall speaking before the Institute 
of Electrical Engineers at the Birmingham University, 
recently discussed the alternatives to coal and oil fuels, 
dependence upon which he characterised as only a passing 
phase. He prophesied that when the human race extended 
its knowledge and became more perfectly acquainted with 
nature it would find other and simpler means of obtaining 
power. Mechanical power was young, but immensity of 
power did not of necessity lead to a high type of civilisa- 
tion. Water power would satisfy certain fundamental 
wants of the future, but it never appeared to him that the 
generation of power from the harnessing of the tides would 
do anything beyond scratching at the demand to be met. 
While foreseeing that windmills would be quite exten- 
sively used again, he indicated two other main sources. 
One was utilising the power of sunlight, which, if trans- 
formed into mechanical energy, was capable of doing all 
our work multiplied considerably. The other was breaking 
down molecular atoms and liberating energy in that 
manner. He referred to the huge towers or something of 
that kind which might be erected for the trapping and 
storage of energy from the atmosphere. It might be 
necessary to store up the power collected in summer for 
the use in winter, or power collected by day for use at 
night. 


Trade with Russia. 


The trade agreement with Russia has had some 
effect in promoting a little more hopeful feeling in the 
Birmingham trades. An improvement in the financial 
exchange sitvation is, however, even more desired. On 
all hands it is agreed that a reduction in the bank rate 
would soon follow. This, among other topics, is being 
made the ground for a little more cheerful feeling. But so 
far there is no evidence of any movement for the better 
in the iron and steel trades. Every mill in this district 
practically is on short time, and several have been 
repeatedly closed for long intervals. 


Wages Reductions. 


The strike of nut and bolt workers in the Darlas- 
ton district of the Black Country is over, it having been 
decided to resume work on the employers’ terms. Under 
the settlement the following reductions in women’s wages 
will take effect :—Between 18 and 19, lls. per week; 19 
and 20, 9s.; 20 and 21, 73.; over 21, 4s. 9d. per week. 
There will be no reduction in the men’s wages until the 
question has been discussed by the employers, the trade 
unions, and the men’s delegates. A provisional agreement 
has been made in the edge tool trade it the Birmingham 
area, under which bonuses paid to workers are to rise 
and fall with the cost of living on the basis of the Board 
of Trade figures. The present bonus amounts to 39s, per 
week, and it is estimated that, on the basis of a 10 per cent. 
reduction in the cost of living, a drop for the earlier weeks 
of 3s. 4d. will be involved. It is proposed to bring the 
new scale into effect during the first week in April. This 
agreement applies to the Birmingham, Wolverhampton, 
Cannock, Wednesbury, Old Hill, and Stourbridge districts. 


|It has been decided by the representatives of the various 
unions connected with the drop forging industry in Birming- 
ham and South Staffordshire to accept a revision of piece- 
work prices, which involve a reduction of 15 per cent. on 
present prices, with certain reservations. 








LANCASHIRE. 
(From our own Correspondents.) 


MancnestTer, Thursday. 
Iron, Steel and Metals. 


Tr cannot have been expected that much business 
in iron, steel, and metals would have been done in Man- 
chester this week, even had all the circumstances been 
normal, for the holiday spirit is uppermost and will probably 
prevail, not only for the present week, but well into next 
week as well. But the circumstances are very far from 
being normal, and it is probable that affairs in the metal 
and engineering trades were never in such a confused state 
as they are at present. There were no buyers in the Man- 
chester market last week, and, of course, it would be foolish 
to expect to find them now; so that the meeting on the 
Exchange this week was merely for the purpose of talking 
over matters and of trying to see some way out of the many 
difficulties which oppress the trade. One of these diffi- 
culties, of course, is wages, and this may perhaps be 
modified during the next two months. 


Metals. 


There has been a very slight recovery in copper, 
but it is not possible to attribute it to any improvement 
in the consumptive demand. The approximation of 
standard to the refined ingots shows pretty clearly that 
any upw movement in the standard prices is caused 
by speculative buying and not by a new demand from con- 
sumers. Indeed, it seems to be expected that before long 
we shall see best selected and electrolytic ingot copper ten- 
dered as a delivery against standard copper; and nothing 
could show more plainly the state of the consuming trades 
if that should take place. Under the present costs of refin- 
ing the differences between standard and electrolytic copper 
should be at least £5 per ton instead of £2, or barely £1 if 
we take best select prices. There is perhaps a hope for a 
further improvement in copper if the bank rate should be 
reduced after Easter, for if there were a supply of cheapex 
money it is possible that consumers of copper all over the 
country would be willing to hold larger stocks ; and it is 
the fact that consumers will not at present keep in hand 
anything like the normal tonnage of copper which throws 
so heavy a burden on producers and perpetuates 4 
depressed condition of the industry. It is said that the 
Americans are beginning to get down the costs of produc- 
ing copper, and probably they will be able soon to obtain 
easier transport conditions ; but even at anormal exchange 
the costs at present are fully equal to the prices obtainable 
here, and the exchange as yet is very far from being 
normal. The prices for refined copper cannot fall very 
much more, but there seems at present to be no expectation 
of arise. It will, however, be easier to judge of the market 
after Easter. Tin has been fairly quiet for some time, and 
is, of course, now at a fairly moderate price compared with 
the other metals. It is reported that the Malay States 
Government does not propose to sell its stock of tin at a 
loss, but perhaps one should not take this to mean that 
the stock will be held until £200 per ton is obtainable for 
it. More probably the Government will ignore sterling 
prices, and, if a fall in silver enables it to get out without 
loss, it will proceed to liquidate. In that case the future 
of tin will depend largely upon what happens in the silve 
market, for the Government certainly has a large stock to 
dispose of. Lead and spelter are about as they were. 
German supplies of spelter may be cut off from our markets, 
but if they go to America it will not make much difference. 
Amongst experts in the metal market lead is believed to 
be quite high enough, and there seems to be enough metal 
in the markets for the present needs of the trade. 


Foundry Iron. 


The position in the foundry iron market here 
is not greatly altered; but there is a growing feeling all 
round that prices have not yet come down nearly so far 
as they must do in the near future. There may not be 
another cut in Cleveland iron for some time, but it is clear 
that the former tremendous reduction has done little, if 
anything, to enable makers to sell, as one hears of Cleveland 
iron very much further south than usual. There have, 
of course, been some sales to Manchester, but not to any 
extent, although Cleveland iron delivered here is cheaper 
than the Midland irons. Derbyshire makers still quote 
£9 per ton on trucks when they are asked for a price, but 
it is fairly well understood that they would not refuse 
orders at £8 10s. or even perhaps at £8 5s. So that, so 
far as the Manchester consumer is concerned, he can do 
almost as well with Derbyshire as with Cleveland, and 
during the last three years the Manchester foundry foreman 
has become much more used to the Midland than to the 
Yorkshire iron, which is a not unimportant matter, as 
sellers of foundry iron very well know. 


Finished Material. 


The dropping of prices in the market for finished 
iron and steel still goes on, although far too slowly. Steel 
ship plates are now quoted from £18 upwards instead of 
from £20, and boiler plates from £27, but the rather 
outrageous difference between the two is maintained. 
If ordinary plates can be sold at £18, then boiler plates 
are far too high at £27. Sectional steel can be bought at 
£16. The reduction in finished iron is delayed, but it is 
obvious that bar iron ought not to be more than bar steel. 


Scrap. 


There is still only but little being done in scrap, but 
dealers will now sel] good broken machinery cast scrap at 
£7 per ton freely, and it is fairly certain that less than this 
will be taken after the holidays. Manchester ironfounders 





are buying only a very small quantity at present, and, of 








course, are not now so very well off for orders for castings. 
Heavy wrought scrap is at £4 10s., and it is reported that 
good steel scrap can now be bought at £3and under. That 
class of scrap is certainly near the bottom. 


Manchester Association of Engineers. 

The annual meeting of the above Association was 
held on Monday last, March 21st, when Mr. F.J.West, M. Inst, 
C.E.—West’s Gas Improvement Company—was elected 
president for the ensuing year. The annual report states 
that 76 members and 10 associate members have been 
added to the membership roll during the past year, bring- 
ing the number up to 815, compared with 758 in the 
previous year. The balance standing to the credit of the 
Association amounts to £6304, as against £6559 at the end 
of the previous year. The excess of expenditure over 
receipts of £255 is stated to be due primarily to the great 
increase in the cost of printing the “ Transactions,” &c. 
The following members were elected on the Council : 
Mr. H. H. Ashbridge, Mr. J. Widdowson, Mr. W. Milling- 
ton, Mr. 8. Boswell, and Mr. H. F. Massey. The Tool 
Steel Research Committee has continued its investiga 
tions throughout the year 1929, and has again received 
the support of the Department of Scientitic and Industrial 
Research. A complete report of the work of the Committee 
has been prepared, and, in accordance with the Govern- 
ment terms, has been submitted to the Department of 
Scientific and Industrial Research. When permission to 
publish has been obtained, a report will be prepared and 
in due course submitted to members. Information and 
data of considerable usefulness have been obtained, and it 
is believed that the report will be found of substantial 
value. The meeting, after some discussion, gave its 
unanimous assent to the proposal of the Council to launch 
during the next session @ junior section, open to youths 
from seventeen years of age upwards, on very similar lines 
to those adopted by the Glasgow Association of Engineers. 


Barrow-tn-Furness, Wednesday. 
Hematites. 


The production of hematite pig iron in North 
Lancashire has arrived at near to vanishing point, The 
four furnaces of the Barrow Steel Company, which were 
put into operation a few weeks ago to complete 4 contract, 
ceased operations on Friday last, and the Carnforth Lron- 
works are closed down. In North Lancashire there is now 
only the one furnace at Ulverston at work. At Millom in 
South Cumberland there are two furnaces working, the 
men being engaged from day to day. Only five furnaces 
are operating in Cumberland. There is aimost a total 
absence of business at present and the outlook is bad. 
Buyers are showing no inclination to place orders even at 
recently reduced prices, and at the same time some smelters 
are not willing to accept contracts with production costs 
so high. 


Iron Ore. 


There is very little call for iron ore. All the 
Barrow Steel Company's mines have been closed down, 
as well as the limestone quarries, and the only activity in 
the trade is at the Roan tlead Mines, where short time is 
being worked. The ore is being used at Ulverston. Foreign 
ores continue to arrive and are being stored. The Hod- 
barrow mines are again closed down. 


Steel. 


In the steel trade there is nothing at all being done 
at Barrow, where the whole of the works are standing idie 
and prospects are poor. I'he de.nand tor ail descriptions of 
steel 1s fav and business is at a standstill. ‘the only 
activity at Barrow is in the hoop works. 


Shipbuilding and Engineering. 


There is less activity in these trades. The Cunard 
steamer Scythia, launched by Vickers Limited, has been 
completed so far as the boilers and engines are concerned , 
She is leaving Barrow tor France to nave her joinery Work 
finished, there having been a joiners’ strike in Barrow 8!Nce 
last November. 


Fuel. 
There is a very quiet demand for steam coal, and 
for coke requirements are very slight. 
Restarting a Charcoal Iron Furnace. 


The Charcoal Iron Company, Limited, of Back- 
barrow, near Ulverston, blew in its furnace on Friday 
last, after carrying out some alterations and repairs to 
the plant. 








SHEFFIELD. 
(From our own Correspondent.) 
A Long Holiday. 


Most firms in this district have been looking 
forward to the Easter holidays with relief, as affording 
them a decent excuss for closing down. In normal times 
Good Friday would be worked at most places and Easter 
Monday and Tuesday taken as holidays. On this occa- 
sion, however, arrangements were made in the majority 
of cases to close down on Thursday afternoon, and not to 
reopen until about April 4th. Many firms decided to 
suspend operations for an even longer period, and some 
do not at present know when they will resume work, as 
their order books are now empty and nothing is coming 
forward in the shape of new business. A few of the for 
tunate firms have arranged with their workpeople to cut 
the holiday to the smallest reasonable proportions, for 
in spite of the growing trade stagnation there are still 
some works full of.activity. I-+was very interested in a 
suggestion made to me by a business man here, to the 
effect that most of this activity was falling to the portion 
of firms operating entirely on their own initiative—that is, 
not associated with big combinations or “ rings,’’ this 
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theory being that the independent firms were freer to 
enter the lists for new business on a competitive basis, 
They could, he thought, please themselves*about price 
*‘euts,”’ using their own discretion as to whether the 
acceptance of business at certain quotations would yield 
sufficient profit to make it worth undertaking. To test 
the theory, we looked round and certainly did find what 
seemed to be evidence in support of it. There was a firm, 
for instance, very busy indeed on orders for mining imple- 
ments for overseas, when larger people in the same line 
were slack, There may be something in the idea, though 
| should have thought the particular advantage of a 
‘ring *’ in these days was to ascertain to what extent pro- 
duction costs could be cut in order to get tenders accepted, 
and so benefit the whole of the associated concerns. 


Opinions of Leaders. 


On the whole, business is no better—rather worse, 
in fact, as the steadily rising figure of*the unemployed 
shows. The men are meeting daily in the centre of the 
city, and every now and again form themselves into a 
procession, marching through the principal streets. It 
is all very distressing, but what can be done? The only 
possible remedy, as Mr. Arthur Balfour, the Belgian Consul 
and head of the Sheffield steel firm bearing his name, said 
here the other day, is by some means so to lower the cost 
of production that we can offer to the markets of the world 
goods at a price they can pay. Until we can do that they 
eannot buy from us, and our works must be short of 
orders. He believes it will take us a long time to regain 
our old position, though he is not pessimistic, in spite of 
the fact that his own particular speciality, the manufacture 
of high-speed steel and tools, has suffered more than any 
other department of the steel trade, and is still suffering 
very severely. “But a nation,” he said, “that has 
fought its way through the war and the troubles that have 
followed the war, is not going to be daunted by the present 
situation.” A day or so later, Mr. William Clark, the 
Master Cutler, speaking at a meeting of the Sheffield 
Coal and Allied Trades’ Exchange, said he believed the 
country was now under the blackest bit of cloud, but there 
were glimmers of light, and.if the Government would only 
come to some settlement with the railway companies, so 
that they might know what their future was to be, they 
would be able to place large orders for rails, of which 
steel firms were in urgent need. There was also the likeli- 
hood of cheaper fuel, which would assist the return to 
stable conditions. The world was gasping for material 
and, great as had been the expansion of the iron and 
steel industry, it would prove no more than adequate to 
the new needs. He hoped the better times, when they 
came, would be aceompanied by better relationshi 
between the employers and employed. Each side would to 
better if it would only make some sacrifice and not resort 
to friction. I may add that as a director of the great firm 
of Vickers Limited, Mr. Clark has had ‘experience of the 
dark clouds of the present slump, for probably no firm had 
made such important preparations for the post-war 
business which was expected, but which so far has not 
materialised. 


Russian Trade. 


The questions of German reparations and the re- 
opening of trade with Russia have been much exercising 
the minds of manufacturers in the Sheffield and adjoining 
areas during the last week or so. The former, perhaps, 
will affect lighter steel productions more than the heavy 
kinds, but in some minds a considerable degree of doubt 
exists as to the ultimate advantage to be gained. More 
attention has been given to the probable outcome of the 
trade agreement with Russia, but there, again, innumerable 
difficulties are foreseen. There is no question whatever 
about the great importance to Sheffield of a resumption 
of business relations with Russia, providing it was on 
sound lines. Before the war she was one of our best 
customers, to say nothing of the importance to the Lincoln- 
shire agricultural engineers of the Russian markets, 
Sheffield being interested from that point of view also as the 
supplier in those days of the bulk of the steel used, as well 
as most of the cutting parts required in agricultural 
machinery. There is not the slightest doubt that if only 
trade could be freely resumed between the two countries 
half Sheffield’s present troubles would melt away. But 
manufacturers are afraid there is a wide gulf to be bridged 
before that desirable state of things can be brought about. 
One of the first difficulties is the financial question. Their 
experience in the Russian markets since the passing of 
the Czarist régime has been such as to make them 
extremely shy about venturing again without ample 
guarantees. What is in the mind of many is the estab- 
lishment, as a temporary expedient, of a system of barter. 
Russia, for instance, could not be expected to settle 
down to buy from a country that could not reciprocate. 
If Russia wants our steel and steel goods, we very badly 
want her timber, which is most admirably suited to our 
purposes in every way. Some little time ago now a very 
well-known Sheftield steel firm was asked to supply a 
quantity of steel to a Russian order. Gold was offered, 
but in consequence of the risk of it being part of the 
Imperial gold appropriated by the Bolsheviks, who might 
at any time be called on to aceount for it, the offer was 
refused. Eventually the difficulty was got over in this 
way: The Russians sent over a consignment of timber 
which the Sheffield firm turned into sterling, and against 
that sterling the firm dispatched the desired consignment 
of steel to Russia. It was pure barter, but satisfactory 
to all concerned. In another case of which I have heard, 
a Leeds firm wanting timber was requested by some 
Russian agents to buy copper in this country and ship it 
to their clients, who would send over a consignment of 
timber of the equivalent value. They did so, and the deal 
terminated satisfactorily. It is simply putting the clock 
back, of course, but it seems to be the only expedient. 


The Armament Departments. 


One of the peculiarities of the present trade 
situation here is that some firms are experiencing a larger 
actual number of orders, but for extraordinarily small 
quantities, proving how true it is that most consumers are 
simply living from hand to mouth. 


In many instances, [ 
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am told, it is just the purchasing of a bar of steel, say 
to-day, and another to-morrow. The aggregate of these 
orders represents @ very insignificant bulk of material, 
but it involves increased clerical work, and just at a time 
when many firms are finding it necessary, for other reasons, 
to reduce even clerical stafis. The railway people are 
experiencing much the same thing, I believe, for they are 
carrying a larger number of consignments than for some 
time past, whilst the total volume of traffic is seriously 
down. The report that Spain is placing an order in Shef- 
field for the guns for her latest battleship is exceedingly 
welcome, and it is hoped it will prove to be correct. 
I hear it is likely that further orders may come here from 
Japan for armour plates, though nothing is known 
definitely yet, and the filling of the contract now in hand 
at Vickers’ works for 7600 tons of armour plate for Japan 
will oceupy the various departments concerned the greater 
part of this year. The fact is that the outlook for arma- 
ment works is not nearly so gloomy as seemed to be the 
case a few months ago, and a belief prevails that in spite 
of all the talk of cutting down in our own Navy, it may 
not be very long before some quite respectable orders for 
armour plate and guns are received from that quarter. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


A Gloomy Trade Position. . 


THERE is still no sign of a break in the pervading 
gloom whivh enshrouds almost every section of industry. 
Indeed, matters seem to grow worse daily, and the unem- 
ployment figures are going up by leaps and bounds. The 
export sections of trade without exception se#m to have 
fallen upon very bad times; the inquiry, all told, has 
dropped to very small proportions, while the actual 
business transacted has shrunk to negliyible quantities. 
Continental prices are still well below the quotations for 
home products, and the further fall in exchange rates— 
likely to be intensified by the Allies’ action in Germany— 
operates to intensify competition from the Continent. 
The continental makers of iron and steel appear to be 
increasingly keen in pushing sales, and are quoting remark- 
able prices, which English manufacturers find it very 
difficult even to approach. Even the recent drastic 
reductions in prices of home products have failed to 
stimulate business, and manufacturers declare that unless 
a very substantial reduction in labour costs in the industry 
is obtained very soon, the situation is bound to become 
even worse than it is at the moment. 


Cleveland Iron Trade. 


The Cleveland pig iron industry is in a very 
unsatisfactory state, and the ironmasters take a pessi- 
mistic view of the situation. There is not the least sign 
of a revival in business, and, frankly, none is now looked for 
until after March expires. Since the beginning of the year 
nearly thirty furnaces in this district have been put out of 
operation, and unless matters brighten up quickly iron- 
masters will have no alternative but to increase the number 
of idle furnaces. It is now generally admitted that prices 
will have to come down still further; but makers seem 
indisposed to make further concessions until working 
costs are considerably reduced. Even now the makers 
contend that they are offering iron at pounds below the 
cost of production. It is encouraging to note, however, 
that there is now some hope of a reduction in working 
costs. The price agreement amongst the Durham coke- 
makers is broken. Each firm is at liberty to fix its own 
contracts, and whilst there is not as yet any news of price- 
cutting, the ultimate effect can only be that lower prices 
will prevail. That is the first step to restoring activity 
to British industry. Cheaper fuel we must have, and 
cheaper fuel is now in prospect. But the trade has yet 
to learn what reductions will take place, and until that is 
settled it is unlikely that pig iron’ prices will again be 
revised. Meanwhile, however, consumers will not buy, 
and business is more nearly at a standstill than ever. 
During the whole of this month only a few hundred tons 
of pig iron have been shipped from the Cleveland district, 
and the rail deliveries are equally restricted. Thus, not- 
withstanding the drastic reduction in output, there is still 
plenty of iron on offer at current rates. 


Hematite Pig Iron. 


The position of affairs in the hematite pig iron 
trade is in no way changed. The market is extremely 
weak. The amount of business being done by makers is 
very small indeed, and consumers persistently hold off in 
the expectation of further concessions. On the other 
hand, makers declare that even the present prices are 
unremunerative. Mixed numbers are quoted at 180s. 
both for home consumption and export, and No. | quality 
at 182s. 6d. 


Iron-making Materials. 


There appears to be positively no inquiry in the 
market for foreign ore. Practically all the consumers are 
overstocked, and imports have fallen to a small scale. 
Best Rubio ore is nominally 37s. 6d. c.i.f. Tees, but on a 
falling freight market that price would no doubt be shaded 
if business were forthcoming. The nominal price of 
ordinary blast-furnace coke is still 54s. 6d. per ton at the 
ovens. 


Manufactured Iron and Steel. 


Little change can be reported in the manufac- 
tured iron and steel trade in the North of England. The 
recent unsatisfactory conditions continue in evidence, and 
no improvement in position is apparent. Orders are very 
scarce, and it is with difficulty that some of the works are 
kept going. The home demand is of the weakest descrip- 
tion, and the export inquiry leaves no room for encourage- 
ment. This week steel ship-plates have been reduced to 
£19, and angles and joists to £17 10s. per ton each, Cal- 





vanised corrugated sheets are down to £24. 
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The Coal Trade. 


The Northern coal trade position drags along 
from™day to day with hardly any changes apparent, and, 
unfortunately, with no visible signs of improvement. 
There is no variation in the dulness which characterises 
the whole market, and affects all classes of coal. The 
export trade at the present time is painfully curtailed, 
and one of the worst features of the situation is the fact 
that there are no observable indications of an early im- 
provement ; the probabilities all seem to point the other 
way. So far as advices from abroad are concerned, it 
would seem that continental buyers are very heavily 
stocked with American coals, and though these stocks are 
diminishing somewhat, they could be readily augmented 
if the need arose, so that the foreign consumers are in no 
way dependent, either entirely or relatively, on British 
supplies. On the other hand, it is a fact that the prefer 
ence remains for English fuel, and particularly North 
Country brands: but there is no disposition to pay the 
present prices for the preference, and therefore, as the 
local quotations are very much higher than the ideas of 
foreign consumers, there seems nothing for it but to await 
the heavy reductions in prices which seem to be expected 
to take place in the near future. In the meantime, trade 
is languishing, and all the pits in the Northern area are 
losing time heavily, some of them working less than 
half time. The home and inland trade is also quiet, so 
that stocks are heavy, and prices are weak. There is no 
improvement in the coke trade. The production of foundry 
coke is restricted, but the demand is poor, Gas coke is 
freely offered, and huge stocks are being carried, but 
business is exceedingly slow and prices are declining 
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SCOTLAND. 
(Prom our own Correspondent.) 


Depressed Markets and Unemployment. 


THe depression which has prevailed in industrial 
cireles for some months past has not yet been arrested, 
and meantime the movement appears likely to spread 
until the wheels of industry have almost ceased running. 
Every week brings its own record of further additions to 
the number of departments or factories closing or partly 
closing down, and the ranks of the unemployed are con 
stantly being augmented. Continental material is coming 
into home markets with a fair measure of regularity, anc 
local makers are quite unable to meet such competition. 
Prices have been reduced bit by bit, and though quota 
tions are now pounds lower than two or three months age 
current levels remain still too high to offer any menace 
to competitive foreign material. A notable instance of 
this state of things was seen last week in the report that 
an order for 10,000 tons of steel rails had been placed with 
Belgian manufacturers by a Glasgow firm at a price stated 
to be £7 per ton below the lowest offers of two local and 
two English firms. In few departments of industry at 
present can production be put against orders received, 
to any extent at least. Local producers are loth to close 
down, and some have kept going longer than they might 
have done, in the hope of better things. Producing for 
stock cannot be continued indefinitely on a falling market. 
and especially is it impossible at present-day costs of 
production. Consequently, large “ pay-offs”’ are the 
order of the day. and there is a strong probability that re 
engagements will only be made at reduced wages. I 
would appear as if only the actual loss of employment 
will convince the workmen that reduced wages are certain. 
because even to-day there are instances of men striking 
when a modest reduction in wages is proposed, and this 
at a time when unemployment is apparent all around them 
Not only so, but these strikes have resulted in serious loss 
of work to their brother-workers. A large amount of 
work has been diverted from the Clyde to continental 
and American centres, and practically nothing has arrived 
to take its place. This obstruction of work, high oncosts 
and falling freights have all told against Clyde industries, 
with a resultant drop in demands for all classes of materials, 
unemployment at the producing works and stagnant 
markets. 


Pig Iron. 


Consumers of Scotch pig iron, both at home and 
abroad, are buying very sparingly, and no improvement 
in business is reported, despite a further reduction of 
10s. per ton in prices. Good consignments of foreign pig 
iron are arriving every week, and local producers hav: 
little hope of securing orders with a quotation of £8 17s. 6d. 
against £6 to £7 per ton. Output is considerably reduced, 
but even the present rate cannot be long maintained 
Cheaper coke and cheaper wages are absolutely essential 
to the life of the industry. 


Finished Iron and Steel. 


Business at the majority of the steel works has 
receded to a very low ebb, and new orders are searece 
than ever. Some works are making an effort to secure 
sectional material specifications, and as low as £15 per 
ton has been named for joists. All steel prices have been 
further reduced since last week, but continental quotations 
are still cheaper. Steel plates are in litthe demand, an«d 
sheets, both ordinary and galvanised, are depressed. Stee! 
strip makers are comparatively well off for orders, as tube 
makers are fairly busy. Bar iron shows no improvement. 
Crown quality bars are being often substituted by cheaper 
Belgian bars, which would not have been used in former 
times for many of the purposes for which they are utilised 
to-day. The steel departments at the ironworks are also 
very slack, and few are working more than four days per 
week. 


Coal. 


The course of business in the Seotch coal trade 
during the past week was again a very dull one. With 
consuming works on short time, industrial fuels are falling 





very flat and stocks, especially of washed materials and 
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drosses, are accumulating rapidly at pitheads. Unscreened 
varieties, too, show little or no movement. Lrish business 
is very quiet, and export generally very slow. . The only 
activity shown is in the house coal department. Collieries 
interested in this trade are very busy, and many are falling 
behind with deliveries. In an otherwise weak market, 
best splints maintain their position, and best navigations 
are comparatively firm. While quotations show little 
alteration, apart from a drop of a shilling or two in double 
and single nuts, most prices can be shaded somewhat for 
prompt business. Orders for forward delivery are not 
much in favour, and though here and there a colliery is 
found prepared to do business over the next three months 
at about current rates, the inclination is not general. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 
The Coal Outlook. 


As generally anticipated, the strongest opposition 
to proposals for settlement of the wages question put 
forward by the coalowners comes from South Wales. 
The owners stand by their demand for wages to be dealt 
with on a district basis, and stipulate that the rates 
now existing with the percentages which were paid in 
July, 1914, shall be regarded as the point below which 
wages shall not be automatically reduced. The war wage, 
Sankey wage and the 20 per cent. advance of March, 1920, 
go by the board. The owners’ aggregate standard profits 
in each district to correspond with the minimum wage 
are to be taken as 17 per cent. of the aggregate amount 
of wages payable, and as regards any surplus remaining 
of the proceeds of the sale of coal at pithead after such 
wages and profits and all other costs have been taken 
into account it shall be divisible as to 80 per cent. to work- 
men and 20 per cent. to the owners. Furthermore, in 
order to meet the present abnormal conditions, the Owners 
are prepared temporarily to waive their share of the 
surplus on the condition that it shall be made up to them 
when the situation becomes more favourable. That, in 
effect, is the proposal, but, of course, it was quite natural 
to find South Wales as the keenest antagonist of the owners’ 
scheme, whatever its merits, In other districts the oppo 
sition is by no means so intense, simply for the reason that 
the miners in other areas are not so much affected by the 
reduction that will take place in their wages as from April 
Ist. Some of the miners’ leaders have recently been 
working up the opposition to the proposal for a district 
settlement of the wages problem, and, of course, over this 
last week-end, mass meetimgs have been held and resolu 
tions passed demanding adherence to the national basis 
of settling wages and opposing district settlement, even 
as a temporary measure. Only in one case so far recorded 
had a district agent the courage to advise the men to 
consider the question of setting up district boards as a 
temporary measure. The men unanimously resolved to 
accept their agent's advice, but it is to be feared that thig 
will not avail much, and that the coalfield conference 
called for Wednesday of this week will adopt the recom- 
mendation of the Executive Council of the South Wales 
Miners’ Federation, which at a meeting on Monday 
decided to urge the delegates to vote against district 
agreements and to insist upon the continuance of the 
National Wages Board and the national pool of colliery 
profits. 


Wages and Costs of Production. 


It is impossible to say at the moment what 
exactly will be the effect upon wages of a district settle 
ment of the problem, except that South Wales miners will 
suffer It is computed that their wages will come 
down on April Ist by an amount ranging anything from 
30s. to £2 a week, bringing down the average to about 
{4 per week. The costs of production in South Wales are 
so much higher than in other districts that if South Wales 
of trade it is evident that costs, 
of which 80 per cent. represents wages, must be reduced 
to a much greater extent. January returns showed the 
net costs of production in this district to be 54s. 8d. per 
ton, which was I4s. 5d. above the average for the United 
Kingdom. An official statement smee issued shows that 
the on the working of the South Wales mines in 
February was even greater than in January, notwith 
stunding the reduction in the output bonus wage from 
3s. Gal. to Is. Gd. per day. 


most 


is to seeure her share 


Herein 


Reduced Output. 


The reports from practically all districts of the 
coalfield show that short time is being worked, and an 
official statement issued by the secretary of the Coal 
owners’ Association at the end of last week disclosed the 
fact that no less than fifty-six collieries are closed, render- 
ing 26,000 men idle, and entailing a loss of output of 
112,000 tons of coal per week. For the week ending 
March 12th, 950 coal-raising shifts were lost, which meant 
# loss of output of 325,838 tons, the number of man-shifts 
lost being 454,252. Taking the ten weeks ended March 
12th, the aggregate number of coal-raising shifts lost was 
7947, with the loss of output of 2,405,507 tons, the number 
of man-shifts lost being 3,313,966 tons. Statistics show that 
South Wales has suffered more than any other district 
in loss of output. If the eight weeks ended February 
26th last are compared with the eight weeks ended 
February 28th, 1920, it is seen that there was a decrease 
in South Wales of 1,915,514 tons. The next highest 
decrease was in Durham, where the decline was only 
335,583 tons. Some districts showed an ihcreased output. 
The returns show unmistakably that South Wales is 
handicapped tremendously by the fact of her costs of 
production being so much greater than in other areas. 








Steelworkers’ Wages. 


Since writing last week there has been a joint 
meeting of the representatives of the South Wales Siemens 
Steel Association and members of the Iron and Steel 
Trades’ Confederation relative to the demand of the former 








for the withdrawal of the 50 per cent. bonus on wages, and 
the result is that it has been agreed that the sliding scale 
be put into operation, but all men earning 30s. a,week or 
less are to be given, until the end of this year, @ special 
bonus of 10 per cent., in addition to the sliding scale 
figure of 156.25 on their ordinary net earnings. 


Railwaymen’s Notices. 


As pointed out.on previous @ccasions, the depres 
sion in the coal trade has adversely affected work in all 
spheres of industry, particularly on the docks and rail- 
ways. Practically every member of the running staff of 
the Barry Railway Company has been given notice to 
end his engagement. The notice is headed “* Depression 
in trade,” and states that in view of the uncertainty of 
the position in the coalfields and the likelihood of a general 
stoppage, the company is reluctantly compelled to give 
the men fourteen days’ notice to terminate their employ- 
ment. The company expresses the hope that such a stoppage 
will be avoided. This notice has not unnaturally caused 
a good deal of alarm among the workmen, but it is hoped 
that they will be re-employed on a day to day contract 
when the present notices expire. With regard to the 
dismissal of tippers, the Cardiff Railway Company recently 
served notices on the whole of ite 250 tippers. The 
situation was discussed by the men towards the end of 
last week, when it was authoritatively stated that twenty - 
eight tippers had been definitely discharged. Some had 
been given work in other departments, while the 200 
tippers retained continue to work on the minimum wage 
and a tonnage rate on the actual quantity of coal shipped. 


Cardiff's Nautical School. 


It was announced at a recent meeting of the 
Cardiff Technical Instruction Committee that Sir W. R. 
Smith, Bart., the well-known Cardiff shipowner, who 
contributed £2000 towards the establishment of classes 
for training boys for a sea-going career, had handed over 
a cheque now for another £18,000 for the Nautical School, 
other shipowners and local industrial undertakings having 
subscribed part of that amount. 


Current Business. 


There has been rather a decline in business during 
the past week, this being due partly to the approaching 
holidays, partly to the fear possibly of a total stoppage of 
work in the coalfield this month, and partly to the ex- 
pectation that the reduction in wages will mean a reduction 
im coal prices next month, The result is that small as is 
the amount of business that has been done lately, buyers 
abroad are holding off more than ever. There are no 
changes in the prices of large coals ruling, these being 
based on the minimum f.6.b. prices fixed, but smalls are 


very scarce and firm on account of their scarcity, 
due to the irregularity of work in the coalfield. Best 
steams are quoted at 25s. to 27s. 6d., while highly 


bituminous smalls, viz., No. 3 Rhondda, are quoted at as 
much as 35s. to 37s. Gd., aud in dmb ease at 42s. 6d., 
whereas the minimum f.o.b. price is 24s. 6d. 








Latest News from the Provinces. 





NORTH OF ENGLAND. 
Fall in Coke Prices. 


It is reported that business has been done in 
Durham blast-furnace coke at 42s. 6d. per ton at the ovens, 
as against 54s. 6d., which was the ruling figure a week ago. 
Even this drop, however, is not regarded as sufficient, and 
there has been no extensive buying ; but it is, nevertheless, 
a substantial concession and will materially relieve the 
burdens of the ironmasters. 


WALES AND ADJOLNING COUNTIES. 


Coals for France. 


It is understood that the maximum f.o.b. prices 
for coals imported into France, which have been in opera- 
tion during February and this month, will continue in 
force during April. 


Mining Students’ Tour. 


\ party of South Wales mining students holding 
first-class certificates left Cardiff on Tuesday under the 
direction of Major H. Davies, the mining director, on a 
tour of inspection of French, Belgian, and German coal 
mining districts. The tour will include a visit to Brussels, 
Liége, Louvain, Cologne, and Dusseldorf. 





SYDNEY TRAFFIC IMPROVEMENTS. 


Tue Sydney Press has recently been giving considerable 
prominence to various Sydney traffic improvements, 
which were tentatively approved in 1913, and are under- 
stood to be once more under consideration by the New 
South Wales Government. The improvements mainly 
concerned are as follows :—(1) Construction of Sydney 
Harbour bridge; (2) construction of Sydney electric 
railways ; (3) electrification of certain suburban railways. 

It is said that the Sydney Harbour bridge, which will 
connect the city of Sydney with its northern suburbs, is 
to be of the cantilever type, and will cross the harbour in 
one clear span of 1600ft. It is to accommodate railway, 
street car, vehicular, automobile and pedestrian traffic, 
and it has been estimated by the Chief Engineer for Metro 
politan railway construction—Mr. J. J. C, Bradfield, 
M. Inst. C.E.—that it will cost approximately £5,000,000. 

The present street tramway and suburban railway 








systems have now reached a point at which further expan- 
sion of the present service to meet the increasing demand 


for travelling facilities. is impossible. The authorities have 
comete the conclusion that the only solution of the problem 
is a loop system of electri¢ railways running into and around 
the city. It is proposed that the railway shall be carried 
partly on viaducts, partly on the street level, and the 
remainder underground. Where underground practically 
the whole construction will be through Hawkesbury 
sandstone, a hard formation which lies in nearly hori 
zontal beds, and is traversed by occasional thin bands of 
shale and overlaid by shale and clay. Construction is to 
be carried out by open cut and tunnel. Both brick and 
concrete 4”¢ to be used for lining, and steel frame construc 
tion is to be employed where the head room is insufficient 
for tunnel section. A certain amount of the work in con 
nection with the railway was commenced in 1916, and was 
proceeded with until June, 1918, when, owing to war 
conditions and the difficulties of obtaining plant 
material, the Government thought it desirable temporarily 
to suspend operations. The estimated cost of the railway 
is approximately £3,750,000, The Chief Engineer antic- 
pates that tenders will be advertised about October of 
this year, and is said to be of opinion that twelve months 
should be allowed to contracting firms for the preparation 
of their tenders, which would thus be returnable about 
October, 1922. 

Firms interested in this proposed contract are reminded 
that Australian Government Departments lay down as a 
general rule that overseas firms desirous of tendering for 
Government contracts must have a representative rest- 
dent in the Commonwealth, or otherwise their tender will 
not be considered. 


ana 








LAUNCHES AND TRIAL TRIPS. 

MyxiaM ; built by Sir James Laing*and Son, Limited, to the 
order of Compagnie Auxiliare de Navigation, of Paris; dimen 
sions, 425ft. by 56ft. Sin. by 33ft.; to carry petroleum im bulk 
Engines, 27in., 45in., and 74in. by 54in. stroke; constructed 
by George Clark, Limited ; fitted for coal and oil fuel; 
trip, Thursday, February 10th. 


trial 


Repereast, for cargo service; built by Harland and Wolll, 
Limited, to the order of Coast Lines, Limited; dimensions, 
208ft. by 31ft. by 14ft. 3in.; gross tonnage, 730 tons. Engines, 
single-screw triple-expansion set, Iéin., 26in., and 42in. by 30in. 
stroke, pressure 180 ]b.; trial trip, Friday, February 1})th 

Crry or CHRISTIANA, serew steamer; built by Earle’« Ship 
building and Engineering Company, Limited, to the order of 
Ellerman Lines, Limited; dimensions, 380ft. by 52ft. 1} }in 
by 30ft. 9in.; to carry 8300 tons deadweight. Kngines, 23j}in., 
4lin., and 7lin. by 48in. stroke ; constructed by the builders ; 
fitted Howden-Wallsend system of oil burning ; laanch, Satur- 
day, February 12th. 

Ap™TRaL VERNON, new Bolinder-engined coaster; built by 
James Pollock, Sons and Co., Limited, to the order of Vernon 
and Sons, Limited ; dimensions, 127ft. by 23ft. 6in.; to carry 
380 tons of flour on mean draught of 10ft. 3in. Engines, 320 
350 brake horse-power Bolinder direct reversible heavy cil 
marine set ; trial trip, Saturday, February 19th. 

Mraezarore ; built by Sir W. G. Armstrong, Whitworth and 
Co., Limited, to the order of Peninsular and Oriental Steam 
Navigation Company, Limited; dimensions, 411lft. Gin. by 
55ft. Gin. by 38ft. l}in.; gross tonnage, 6700 tons. Engines, set 
of geared turbines; econstructed by larsons Marine Steam 
Turbine Company, Limited ; launch, Tuesday, February 22nd. 








Launcuine Liresoats by Moror Tracror.—For the past 
year the Royal National Lifeboat Institution has been experi 
menting with the Clayton motor caterpillar tractor, such as is 
used for agricultural purposes, with the view of using it for 
launching lifeboats on flat sandy beaches. Twenty tractors of 
that type were purchased by the Institution some months ago, 
and they are now being adapted for the special requirements of the 
lifeboat service. The problem of adaptation has been very 
difficult, for it has been necessary to make such delicate parts 
of the machinery as the magneto and the carburetter box abso 
lutely water-tight, and to provide protection for the sparking 
plogs against all spray and damp ; but the difficulties have now 
been overcome. The final trials with an adapted tractor have 
just taken place at Hunstanton, on the East Coast. The method 
of launching is simple. The tractor, which is attached to the 
lifeboat carriage by moans of a steel draw-bar, pulls the bout 
down to the water's edge and then is uncoupled, goes round to 
the stern of the lifeboat and pushes it and its carriage into the 
water. The machine then ** mans "’ the launching falls and haul 
the bout off her carriage. The trials haveshown that the tractor 
engine can run freely when subinerged in over 4ft. of water The 
work of adapting the remaining nineteen tractors will now be 
completed as quickly as possible. It is anticipated that they will 
effect great ceonomy in labour and much prompter launches 
than is at present possible with horses. A tractor, with four 
helpers, can do the work for which ten horses and ten helpers 
are at present required, and can, it is said, do it more quickly, 


[row AND Sree. Insrirure The annual meeting, 1921, will 
be held at the Lnstitution of Civil Engineers, Great George-stre«t, 
Westminster, on Thursday and Friday, May 5th and 6th, 1921, 
commencing each day at 10a.m. The following is the programe 
of proceedings :—-Thursday, May 5th, 10 a.m., genera] meeting 
of members; a selection of papers will be read and discussed, 
Nos. 2, 10, 8, 3, 4; 1 p-m., the meeting will be adjourned ; 
2.30 p.m., afternoon session ; 7.30 p.m., annual dinner of the 
Institute in the Grand Hall of the Connaught Rooms, Great 
Queen-street, W.C. Friday, May 6th, 10 a.m., a selection of 

li. 


papers will be read and discussed, Nos. 1, 6, 7, 12, 
2.30 p.m., afternoon session. The following is a list 


of the papers which it is expected will be submitted at 
the meeting:—(1) Mr. 8. N. Brayshaw: “The Prevention 
of Hardening Cracks and the Effect of Controlling the 
Recalescence of a Tungsten Tool Steel ;"’ (2) Mr. H. Brearley : 
“The Welding of Steel in relation to the Occurrence of Pipe 
Blow Holes and Segregates in Ingots ;"’ (3) Mr. J. E. Fletcher : 
“* Open-hearth and other Slags: Their Composition and Graphic 
Methods for Determining their Constitution ;"’ (4) Mr. 8.*H. 
Fowles: “‘ Notes on the Cleaning of Blast-furnace Gas ;"’ 
(5) Mr. J. Newton Friend: “ The Protection of Iron with Paint 
Against Atmospheric Corrosion ;' (6) Messrs. K. Honda, T. 
Mataushita, and 8. Idei: ** On the Cause of Quenching Cracks ;"’ 
(7) Mr. W. E. Hughes: * Slip-lines and Twinning in Electro- 
deposited Iron ;"’ (8) Mr. H. T. Ringrose: ** Scientific Control 
of Combustion ;"" (9) Mr. T. E. Rooney: “Comparison of 
Different Methods of Estimating Sulphur in Steel;"’ (10) Mr, 
J. E. Stead: “Solid Solution of Oxygen in Iron ;”’ (11) Mr. A. 
Westgren: “‘ Roentgen Spectographic Investigations of Iron 
and Steel;” (12) Mt. J. H. Whiteley: ‘“Cupric Etching 
Effects Produced by Phosphorus and Oxygen in Iron,” 
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Current 


IRON ORE. 
N. W. Coast— 
Native 49/- to 60/- 
* Spanish ... 39, - 
' N, African 39/- 
N.E. Coast— 
Native ... . te. 
Foreign (c. if.) 37,6 
PIG IRON. 
Home. Ex 
& sa 4. £ yt 
BooTLanD—* 
Hematite ... ese 900 = 
No, 1 Foundry ... 817 6 
*’ ie oe 812 6 - 
N.E. Coast— 
Hematite Mixed Nos.... 900 900 
No, 1 926 926 
Cleveland— 
No. 1 71 0 8 00 
Silicious Iron... ... ... 715 0 8 00 
No 38GM.B.... ... 710 0 .. 715 0 
No. 4 Foundry 790 714 0 
No. 4 Forge 776 712 6 
Mottled ... S27. @i-ws 712 6 
White 75 0 m 710 0 


Mipianns. (Pig iron prices in Midlands all er 


Staffs.— 
All-mine (Cold Blast)... 
Part Mine Forge ... ... 
oa Foundry No. 3 


Northampton® (/robably 10/- 


Foundry Nos. 2 and 1 


es No. 3 
Forge 
Derbyshire 3_ 
No. 3 Ana 
Forge se wee tee 
Lincolnshire s_ 
Foundry... 
Forge 
N.W. Coast— 


N. Lanes. and Cum.— 
Hematite Mixed Nos.... 


1810 0 to 1817 6 
ls Wirt, ae. gi a 
eS - 
lower all round)}— 


8 5 0 to 


9 00 
110 0t~ 1200 





MANUFACTURED IRON, 


Home. Expert. 
£s. d, £8. 4, 
ScoTLaND— 
Crown Bars ... ... «. 23 0 0 
Best ,, 31 00 -- 
Angles 30 0 (0 -- 
Tees a 32000 «(t.. -- 
N.E. Coast— 
Crown Bars ... 23 00 2510 0 
Best ,, 2 0 0 2610 0 
Angles 3015 0 3210 0 
Tees 3110 0 33 10 0 
Lancs.— 
Crown Bars ... 22 0 0 -- 
Hoops 2650 200 
8S. Yorgs.— 
Crown Bars 2410 0 - 
Best ,, 2510 0 - 
Hoops 23 5 0 - 
MIDLanDs— 
Marked Bars (Staffs.)... 2710 0 - 
Crown Bars ... ... 2410 0 = 
Nut and Bolt Bars I re = 
Black Sheets (dbls. ) 20 0 0 to 21 0 O 
Galv. Sheets 24 W.G. 
(f.0.b, L’pool, orequal) 2410 0 to 26 0 0 
Gas Tube Strip 26 0 0 
STEEL. 
Home. ® Export. * 
2s. ad, £ «s d, 
SooTLanp-—* 


Boiler Plates... ... 25 
Ship Plates Zin. andup 19 0 0... wo. - 
° te Pp _ 


Sections 


00 us ive BM, 0:8 


Steel Sheets,j,in.tojin. 22 00... .. 020 


Sheets (Gal. Cor. 24 B.G.) 


* Delivered. 


* Export Prices—F,0,B ts 


*® For inland sales, 


Prices for Metals and Fuels. 


N.E. Coast— Home. Export. 
Z£ad 2s. 4, 

Ship Plates ... ... .. 19 0 0 = 
ee ee = 
Boiler Plates... ... .. 2 00 ... ... — 
Le eer etn” fl laa nee - 
Heavy Rails... ... ... 18 0 0 _ 
Fish-plates ... ... .. 2 0 0 _ 
WERE. “ccs che cee, a 6 © 
Hard Billets... ... ... 15 0 0 _ 
Medium Billets ... ... 1410 0 a 

N.W. Coast— 

Barrow— 

Da < «a we cs w - 
ta «a ~~ =... ea ee 
PS ereerrgies FD _ 
8 ees SOU eee _ 
Boiler ,,_ —... sos 20 BiBeomivms - 

MANCHESTER ( Prices ovagtab and uncertain)— 
Bars (Round) i oo 2. oe Bee ee 8 
» (others) am wo. aw eee 6'U 
Hoops (Best)... ... ... 28 5 0 _ 
oo (att Mhedd) 0 28 6.Oxi oe as ~ 
Plates ... .. «. .» 18 0 0t0 200 0 0 
» (Lanes, Boiler)... 27 0 Oto 30 0 0 


SHEFFIBLD (Prices irregular and uncertain) — 
Siemens Acid Billets .. 20 00 .. .. - 
Bessemer Billets ... 39.30 Gis dco sce -— 


Hard Basic SO 6. eu — 
Soft ,, 1410 0 to 1510 0 
Hoops Bea ye - 
MIDLANDs— 

Rolled Bars ... ... .. 1610 0 ... .. a 
Soft Billets and Bars .. 1210 Oto 14 0 0 
SD haa! cin.” cad A ED ' OQ - 
Tube Strip a oa e's ~ 
Angles and Joists - wee 

iw omnis tne ee _ 
Wire Rods ... ... .. 1615 0 -- 


NON-FERROUS METALS. 
SwaNnsza— 


Tin-plates, 1.C., 20 by 14 ... 25/6 to 30/- 


Block Tin (eash) ... os 156 5 0 
- (three months) ... 160 10 0 
Copper (cash)... 68 0 0 
» (three mionths) oe 6615 0 
Spanish Lead (cash) ... 2... 22. cee one 19 0 0 
- (three months)... ... ... ... 12 7 6 
Spelter (cash) aa a ak eek 23 26 
o» (these monthe)... 0 a ad.a 26 2 6 
MANCHESTER— 
Copper, Best Selected Ingots ... ... ... 69 0 0 
vp Mleotrolytic 20. co cee, con ove 71 00 
oo Stwong Sheets... .:. soe cee ase 14 00 
» Loco Tubes ene cau alin 01 3 
Brass Loco Tubes a oe 01} 
», Condenser ... 01 5 
Lead, English 2100 
a , . ee. ae. a 1910 0 
(Metal prices practically unchanged), 
FERRO ALLOYS. 
(AU prices now nominal). 
Tungsten Metal Powder ... ... «. 3/- per Ib, 
Ferro Tungsten =... eee nee nee nee 2/- per lb. 
Per Ton. Per Unit, 
Ferro Chrome, 4 p.c. to 6 p.c, carbon... £37 15/- 
e 6 p.c. to 8 p.c. - £37 15/- 
- 8 p.c. to 10 p.c. °° £36 10 0 15/- 
és Specially Refined 
Max. 2p.c. carbon ... ... ... £86 32/- 
oo. 29m “oe exe «ee 102 39/- 
» 60°75 p.c. carbon .. sss «2-120 47/- 
, carbon free ... coe eee 3/- por Ib, 
Metallic Chromium .. 6/6 per lb. 


Ferro aengunete “(per ton) £32 home, £47 export. 


» Silicon, 45 p.e. to 50 p.c. --£18 10 0 scale per 
unit. 
~ » 7pc .--£28, scale 12/- per anit, 
»» Vanadium .. 30/- per Ib. 
»» Molybdenum... ... ... ... ... 7/9 per lb, 
Nickel (per ton) ... ... s+ s+ «se £205 
Cobalt .. 20/- per Ib, 





shea tede tied: ad: cn, sw aD 


Steam Coals: 
Large 








*Net makers’ works. 


Per ten f.0.b, 


* Glasgow, Lanarkshire and A 


FUELS. 
SCOTLAND. 
LANARKSHIRE— 
(f.0.b. Glasgow)—Steam 
” » Ell ... 
” »” Splint 
*» » Trebles ... 
» 99 Doubles ... 
” * Singles ... 
AYRSHIRE— 
(f.0.b. Ports)}—Steam ... 
- ee Splint ... 
90 - Trebles .. 
FirgsHIRE— 
(f.0.b. Methil or Burnt- 
island)}—Steam ... ... 
Screened Navigation ... 
Trebles : 
Doubles 
Singles 
LorTHIaNs— 
(f£.0.b, Leith) — Best Steam 
Secondary Steam . 
Trebles ... . 
Doubles 
Singles — 
ENGLAND, 
1N.W. Coast— 
Steams ... 
Household 
NoRTHUMBERLAND— Home. 
Best Steams ... ... 36/2 
Second Steams... 33/- 
| a 30/8 
Unsoreened ... ... 32/8 
Household ... ... 36/- 
DurRHAM— 
Best Gas... ... ... 36/- to 37 
Second ... ... .. 35/- to 36/- 
Household ... ... 36/- 
Foundry Coke... 70/3 
Furnace... ... +.» 62/9 
SHEFFIELD—* 


8S. Yorks, Best Steam Hards 
Derbyshire Hards 
Seconds .., 
Cobbles ... 
Nats on 
Washed Smalls 
Best Hard Slacks ... 
Seconds os 
Soft Nutty ,, 
Pea ” 
Small 8 
House, Branch 

» Best Silkstone... 


Blast Furnace Coke ... ... «... 45)/- ... 


CaRDIFF— 
Steam Coals: 


*SOUTH WALES. 


Best Smokeless Large... 

Second Po os oul 

Ordinary Dry Largs na 

Best Black Vein Large ... 

Western Valley » 

Best Eastern Valley Lesge 

Ordinary ” ” 

Best Steam Smalls 

Ordinary PP 

Washed Nuts a 

No. 3 Rhondda Large... 

oi 9 Smalls ... 

No, 2 . large ... 
oa » Through ... 

- Smalls ... 

Coke (export) 

Patent Fuel 

Pitwood (ex ship) 


Swansza— 
Anthracite Coals : 


Best Large 

Seconds 

Red Vein 

Machine-made Cobbies lad 
Nuts 

Beans 

a 

Breaker Duff 

Rubbly Culm 


Seconds 
Smalls 


Cargo Through 


furnaces. yrshire * Home Prices—All delivered Glasgow Station. 
' Exoept where ctr taataaneh eeabs one por tan'te pit fer inland and f.o,b for export, and coke is per ton on rail at ovens and f,0,b, for export, 


* Export. 


37/- to 39/- 

39/- to 40/- 

47/6 to 50/- 
37 /- 
33/- 
$2/- 


36/- 
41,6 
35/- 


35/- to 40/- 

42/6 to 45/- 
38/- 

32/- to 33/ 
31/- 


39/- 
36/- to 37/- 





33/2 to 33/8 
32/8 to 33/2 
31/8 to 32/2 
31/8 to 32/2 
31/2 to 32/2 
28/8 to 30/2 
20/- to 25/- 
20/- to 23/- 

20/- to 25/- 

18/- to 22/- 

15/- to 18/- 

37/2 to 37/8 
33/8 to 34,2 
(55/- export) 


57/- to 59/- 

55/6 to 56/- 
54/- to 55/- 

52/6 to 53/- 
54)- to 54/6 
53/- to 53/6 
53/- to 53/6 
52/- to 53/- 

25/- to 27,6 
16/6 to 22/6 
39/- to 40/- 
54/9 to 55/- 
35/- to 37/6 
51/- to 52/- 
33/3 to 31,9 
15/6 to 17/6 
60/- to 62/6 
45/- to 47,6 
82/6 to 35/- 


55/- to 57,6 
52/6 to 55/- 
50/- to 52/6 
50/- to 52,6 
65/- to 67/6 
65/- to 67,6 
60/- to 65/- 

45/- to 47,6 
9/6 to 11/6 

12/6 to 17/6 


52/- to 53/- 
49/- to 50/- 

15/6 to 20/- 
33/3 to 34/9 
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French Engineering Notes. 
(From our Correspondent in Paris.) 


Foreign Trade. 


Tue situation of French trade with foreign 
countries is clearly set forth in the returns which have just 
been published showing the value and tonnage of exports 
and imports to and from each country during 1920. So 
far as the total imports are concerned, the increased 
tonnage was accompanied by a decline in values as com- 
pared with the previous year, which is to be explained by 
the much larger proportion of coal and raw material and 
the diminution in machinery and other highly priced pro- 
duetions. The tonnage of imports in 1919 was 38,447,166 
tons, and in 1920 it to 50,939,620 tons. The values, 
nevertheless, fell from 35,799 million francs in 1919 to 
35,402 million frances lest year. On the other hand, the 
increase in the value of exports was more nearly propor- 
tionate to the tonnage, and while in 1919 the tonnage sent 
abroad was 5,564,360 tons, representing a value of 11,879 
million frances, the quantity exported last year was 
12,467,346 tons and the value was estimated at 22,437 
million francs. The imports from Great Britain under- 
went a serious decline from 8800 million francs to 6747 
million francs, while from Germany the value of imports 
rose from 755 million francs to 2658 million franes, this 
being largely due to the consignments of German coal 
under the Spa Convention. Germany has, in addition, been 
supplying France with considerable quantities of manu 
factured goods, machinery alone being valued in 1920 at 
369 million francs and tools and other metal productions 
at 148 million francs. Belgian imports into this country 
more than doubled. So far as French exports are 
concerned, Great Britain purchased 3512 million francs 
worth of French goods, as compared with 2116 million 
franes in 1919. That total was only exceeded by Belgium, 
which took French goods to the value of 3914 million francs, 
or more than three times the total for the previous year. 


also 


Hydro-electric Installations. 


The visit of M. Millerand to that part of the Rhone 
Valley where the most important hyaro-electric installa- 
tions are to be carried out under the new scheme which is 
to provide the great industrial centres like Lyons and the 
neighbouring departments with cheap electrical energy, 
was evidently undertaken with a view of impressing upon 
the country the value of the work and the intention of the 
Government to do what is necessary to put the under- 
takings in hand with the least possible delay. The whole 
industrial programme is based upon the provision of cheap 
motive power. So long as fuel is obtainable from the Saar 
and Ruhr basins there is no risk of coal shortage, although 
the price is likely to remain high, and as these supplies are 
more or less temporary France is anxious to supplement 
her own coal resources with as much hydro-electric energy 
as will be necessary to render her independent of imported 
fuels. The Orleans Railway Company has been accorded 
the water power concessions asked for to pormit of the 
electrical equipment of the greater part of the system. It 
may be some time before the various works are fairly in 
hand, but it is clear that for several years to come there 
will be an extraordinary activity in electrical engineering 
enterprise. It is not being deterred even by the experience 
of the past month, when the phenomenal drought so 
seriously reduced the water supply that the hydro-electric 
plants were only able to run intermittently. 


The Merchant Fleet. 


The Government is finding it difficult to dispose 
of the merchant shipping which it is obliged to sell under 
pressure of public opinion. Costing about 1400 million 
francs, the ships could have been sold under favourable 
conditions at a time when freights. were high, but it took 
the State a long while to be convinced of its incompetence 
as a shipowner, and when the continuous heavy losses 
brought home to the Government that it would have to 
dispose of the ships, tonnage values had declined to such 
an extent that it was found undesirable to depreciate them 
further by offering all the vessels for sale at the same time. 
Delays have not improved matters, and it is now estimated 
that the liquidation of the fleet will bring in less than one- 
half of its original cost. Even that would not be so bad 
an operation for the country as the maintaining of the 
fleet under State control, for the Under Secretary of State 
of the Merchant Marine affirms that they are showing a 
deficit of a million francs aday. While that is bad enough, 
the State working of the fleet has still more serious conse- 
quences on account of the ruinous cutting of freights. The 
State fleet will accept freights at any price to prevent the 
ships being laid up, and this unfair competition with private 
shipping interests is particularly prejudicial at a time when 
freizhts are steadily dropping. The Government has been 
waiting to dispose of the fleet piecemeal whenever favour- 
able opportunities occurred, but the Under Secretary of 
State argues that it would be far better for everyone con- 
cerned to sell all the ships forthwith. 


Colonial Exhibition. 


The Government having decided upon organising 
an Inter-Allied Colonial Exhibition in Paris in 1925, nego- 
tiations have been renewed with the municipality for the 
construction of the vast buildings between the Porte 
Molitor and Billancourt. The municipality has been little 
disposed to carry out its part of the undertaking to partici 
pate in tie construction of the vast palace on the plea that 
the country’s finances will not allow suck a huge expendi- 
ture at the present moment, and the municipality itsel! 
requires all the money available for building operations 
to meet the needs of the surplus population. As, however, 
the exhibition of 1925 has been decided upon, the con- 
struction of the palace, which will be one of the finest of its 
kind in the world, cannot be delayed any longer, and 
arrangements ate already being made for putting the work 
imhand. The exhibition will not only cover the space 
rheved for the palaces at Billancourt, but will also 
encroach upon the Bois de Vincennes and other parts of 
the city of Paris. 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 


When an abridgment is not illustrated the Specification is 
without drawings. 


Copies of S pect fications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings Chancery-lane, W.C., 
at \s. each. 

The date first given is the date ff application ; the second date, 
at the end of the abridgment, ia the dete of the acceptance of the 
complete Speci fication. 


TURBINE MACHINERY. 


158,725. November Lih, 2019,—rg4m Terpine Vatve Gear, 
K. Baumann, Northwood Piobse, Barnfield, Urmston, 
Lanes., H. L. Guy Thevethin, Albany-road, Victoria Park, 
Manchester, and Metropylitan-Viekers Electrical Company, 
Limited, 2, Norfolk-street, Strand, London. 

Tus specification covers a system of levors for operating the 
overload valves of steam 4urbines automatically. A large 
number of modificationsis described, but only one is given here. 
The diagram shows how, after the main steam valve A has 


opened far enough.to takemup the lest motion at B, any further 
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opening will lift the system of levers. The auxiliary valve C 
will then be opened, while D is held shut by its spring. Finally, 
when C has been fully opened, D will be opened against the 
spring, C acting as the fulcrum of the last lever The drawing 
shows an application of the system in which both the auxiliary 
valves are loaded by springs, but these are of different strengths 
to ensure the valves oponing in sequence.—February Lith, 1921. 


CONDENSERS AND FEED-WATER HEATERS. 


158,714. November 12th, 1919.—-ConvensErs, D. 
Hartlepool Engine Works, Hartlepool. 

In this condenser a steam jet A takes the place of air pumps 
and sucks the uncondensable vapours out of the main con- 
denser on the right. The discharge from the ejector jet goes to 
a small auxiliary condenser B, working at atmospheric pressure, 


B. Morison, 





The condensate from the main condenser flows away, through 
the valve C and opening D, down the barometric pipe E to a 
tank. The condensate om the small condenser goes to the 
same tank by the pipe F, while_the air escapes at the vent G.— 
February 14th, 1921. 


TELEGRAPHS AND TELEPHONES. 


158,804. April 16th, 1920.—IMPROVEMENTS IN Devices For 
ProTecTINc TELEPHONE, TELEGRAPH AND THE LiIkrE 
INSTRUMENTS AGAINST Excessive ExLectric POTENTIALS, 
Arthur Elot Beattie, of Manzanillo, Cuba. 

In the drawing F is an armature adjacent to the poles of an 
oelectro-magnet and to which the line A is connected. This 
armature normally takes up the position shown, and carries a 
block H, which, on attraction of the armature by the magnet, 
makes contact with the earthed block E, thus directly earthing 
the line A in shunt with the instrument C and the magnet 
windings B and D, when the latter are traversed by a current 
stronger than the normal working current. The instrument is 





shunted by a non-inductive resistance I, which permits passage 








of an alternating current such as might not traverse the windings 
of the instrument C, thereby maintaining the circuit through 
the magnet windings B and D for a sufficient interval of time 
for the armature F to be attracted and directly earth the line. 
J is an earthed block so situated that it is contacted by the 
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armature block H, on the rebound from the magnet when the 
latter becomes de-oneryised, or, should the armature F acquire 
such polarity as to be repelled, instead of attracted, by the 
magnet. Closed circuit secondary windings are also placed on 
the magnet.—Jebruary 17th, 1921. 


WIRELESS TELEGRAPHY. 


158,707. November llth, 1919.—Improvements In WIRELESS 
Teteorarn Receivinc Systems, William Picken, 
of “ Rowallan,’ London-road, Southend-on-Sea, and John 
Glover Rebb, of Ardmore, Wokingham-road, Reading. 

In wireless reception it is often desired to combine the high 
frequency currents induced in two or more acrial recelving 
systems separated by a considerable distance, but when the 
currents are so combined it is frequently found that the leads 
urel for carrying the currents from the aerials to the central 


James 
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point act as aerials, and that the currents induced in the leads 
by the signals are similar to those induced in and transmitted 
from the aerial systems. The difficulty is overcome, however, 
by the system described in this specification. In the diagram, 
A and B are the two aerials dealing with the currents it is desired 
to combine. The aerials are coupled to two amplifiers C and D, 
which are themselves coupled to land lines E and F, by which 
the ainplified currents pontm, mame to a central receiving station, 
G, where they are combined and detected.—February 11th, 
1921. 


SWITCHGEAR. 


158,812 August 23rd, 1920.—An Improvep THerMALLy 
AcruaTED Swircs, Perey William Baker, of 72, Linzve- 
road, Hornsey, London, N. 8 

The tube D is wound with fine wire, and when current i 
passed through the wire it heats and expands the tube D and 
the contacts C and D are closed. The wire on the tube is then 
short-circuited and the tube contracts and the contacts C and 
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D separate. When the current is first switched on it flows from 
E to F through the winding, the part G being composed of 
insulating material. When the contacts C and D are closed, 
however, it passes through the tube and the winding is cut out 
of action.—february 17th, 1921, 





CRANES AND CONVEYORS. 


158,659. November 7th, 1919.—Honizonrat Lurrine Cranes, 
The Wellman Smith Owen Engineering Corporation, 
Limited, and J. Jardine, King’s House, Kingsway, West- 
minster. 

In this horizontal luffing arrangemont the hoisting rope 
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A, A, A is led over a pulley, at the head of the jib, carried in 4 


frame which can slide along the jib. The position of this frame 
is controlled by a rope B wound ona cam C. The cam is attached 


z 





















































































































































® 
0 


338 





THE-ENGINBER 








Marcu 25, 1921 








to the shaft of the drum on which the lufling rope D is wound. 
E is the hoisting winch. When the luffing drum is rotated to 
raise the jib, the rope B is paid-out by the cam and the carriage 
slides back along the jib, so that the hook travels along a hori- 
zontal path.—February Tth, 1921. 


MACHINE TOOLS AND SHOP APPLIANCES. 


158,682. November L0th, 1919.—ApsusTABLE Srann ors, F, B. 
Mitchell, 8, St. Aubyns, Hove, Sussex. 

This is a simple form of adjustable spanner, of which the con- 

struction is fairly obvious. It is formed of two parts, one em- 
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bracing the other, pivoted together at the ond of the handle. A 
small wedge A is used to lock the two parts together when they 
have been closed on the nut.— February 10th, 1921. 


LIGHTING AND HEATING. 


158,595. September 5th. 1919.--IMpRovEMENTS IN ELEcTRI« 
Water Heaters, Fibar Electric Heater, Limited, and 
Charles Kratt, both of 46, Berwick-street, London. 

he electric heating elements which are shown at A are 
automatically switched off when the water attains the boiling 
point. To operate the heater, the water supply valve A is 
opened, thereby also opening the valve B, and it is retained in 
this position until the desired quantity of water has passed into 
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the tank. 
close also. 


The valve A is then closed, allowing the valve B to 
The float C rises as the tank is being filled and the 
vertical rod switches on the main current to the heating elements 
A. When boiling point is reached, the steam generated expels 
the boiling water through the syphon E and delivery pipe F, 
and the float C falls to its original position, thereby allowing 
the switch to move into the “ off” position, thus switching off 
the main current.—February 17th, 1921. 


MOTOR CARS AND ROAD TRAFFIC. 


158,795. January 30th, 1920.—Sprines, J. A. Stevens and Co. 
(1914), Limited, and A. J. Stevens, Graisley House, Penn- 
road, Wolverhampton. 

Tn order to strengthen laminated springs at the point where 
they are most likely to break—about A in the figure—without 
impairing their flexibility, the inventors duplicate the longest 
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leaves and divide the upper one of these two—as shown at. B— 
so that it may move in relation to the lower one as the spring 
bends.— February 17th, 1921. 


158,721. November 14th, 1919.—ImMPROVEMENTS RELATING TO 
ELeEcrRIC IGNITION APPARATUS FOR INTERNAL CoMBUSTION 
ENGrnes, Niels Christian Funder Jensen, of 45, Villiers- 
road, Southall, and Max James Eccles Tiney, of “‘ The 
Knowls,” Hampstead-road, Watford. 

The electric ignition device comprises stationary elements 

A and B, each of which is provided with a contact C and D, 


between the. contacts C and D is normally so great that a spark 
is w to pass. To reduce the gap to permit a spark to pass 
between the contacts an insulating dise E is mounted upon the 
magneto shaft F. The dise is provided with a cam G, which as 
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the dise rotates, is adapted to act on the element B so as to 
press the contact D towards the contact C, and thereby reduce 
the gap between the contacts to enable a spark to pass.— 
February 14th, 1921. 


MISCELLANEOUS. 


158,438. December Ist, 1919.—Trencutne Macuines, K. J. 
Nordby, Lier, Norway. 

The chief peculiarity of this trenching machine is the means 
adopted to clear the elevator buckets of spoil. The trench is 
cut by the vertical toothed arm A, which is operated by the 
crank B. The elevator for raising the spoil is formed by a series 


N° 158.438 
































of swinging buckets hinged to a flat link plate chain. The 
buckets protrude through U-shaped slots in the links as shown 
in the small sketch. After passing the top tumbler of the 
elevator the buckets recede, on account of the dip in the guide C, 
and their contents are thus scraped out by the link plates.— 
February 10th, 1921, 


158,458. January 19th, 1920.—IMPROVEMENTS IN AND RELATING 
To Evecrric Discuarce Devices, The British Thomson- 
Houston Company, 83, Cannon-street. 

The main object of this invention is to provide an electric dis- 
charge device capable of improved operation as a rectifier. The 
anode A is of tungsten and the cathode B isof the coiled refractory 
pattern. The glass envelope is filled with helium after all the 
air has been exhausted. When the cathode is heated to incan- 
descence by current supplied by a transformer C',as shown in the 
small illustration, the device may be used a a rectifier, the main 
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current being fed in through the transformer D and the load being 
connected at E. In the large drawing the device is shown con- 
nected as an oscillator. Here a direct-current source is shown 
at F. Gis an inductance coil and H an ohmic resistance. There 
is also a resonant circuit, containing an adjustable condenser K, 
an adjustable reactance L, and a transformer M. When the 
switch is closed and the cathode is heated oscillations are pro- 
duced which may be utilised in the load circuit connected to the 
secondary of the transformer M.—February 10th, 1921. 





Forthcoming Engagements, 


TUESDAY, MARCH 29rn. 
ENGINEERS.—-The Minories, 
by Mr. F. D. Beckett, 





INstTrruTe OF MARINE 
Hill, KE. 1. “* Longitude,” 
Ladies invited. 6,30 p.m. 


WEDNESDAY, MARCH 30rn, 
lnousrTriat, League anp Councit.—Caxton Hall, West- 


minster, 8.W. 1. * Industrial Unrest: A Factor in Progress,” 
by Mr. John Baker. 7.30 p.m. 


THURSDAY, MARCH 3lsr. 


Roya Arronavuticat Sociery.—Royal Societ 
John-street, Adelphi, W.C.2. Annual General 


5 pum. : 
FRIDAY, APRIL Isr. 

Jusiorn Instirution or Enoingerers.—39, Victoria-street, 
8.W. 1. Lecturette: ‘“* Pneumatic Conveyors,” by Mr. Mark 
Jennings. 7.30 p.m. 

INSTITUTE OF MARINE ENGINEERS. 
Hill, E. 1. Annual meeting. 6 p.m. 


Instrrute oF TRansport.—Special meeting. 
of Arts, John-street, Adelphi, W.C. 
papers by graduates and students. 


SATURDAY, APRIL 2np. 


INSTITUTION OF MUNICIPAL AND CouNnTY ENGINEERS.—-West 
Midland District meeting to be held at Worcester. Programme : 
2 p.m., assemble at Guildhall, Worcester ; 2.15 p.m., inspection 
of conerete bungalows in course of erection on the Northwick 
building site, Park-avenue, Worcester, where Mr. J. Mitchell will 
explain his method of Re-con block construction ; 3 p.m., return 
to Guildhall. Paper: ** A Few Notes on Concrete Construction 
in Connection with Housing Schemes,”” by Mr. Wm. Ransom. 


_ 
lower 
Lantern. 


of Arts, 
Meeting. 


The Minories, Tower 


Royal Society 
Sp.m. Ten-minute 


INSTITUTION OF PropvucTion ENGIneers.—2—4, Tudor-street, 
London, E.C. 4. General meeting. 6 p.m. 


TUESDAY, APRIL Sra. 


Juntor Instrrution or ENGINEERS.—Visit to the works of 
the Tunnel! Portland Cement Company, Grays, Essex. The party 
will assemble in the booking office of Grays Station at 2.50 p.m. 


WEDNESDAY, APRIL 6rn. 


Tue Farapay Soctwry, Tur Instrrution oF MecHwanicat 
Enorveers, Tue lron AND Steet Lystrrutre, Tas Lystrrur: 
or Meraus, Nortu-EKast Coast insvrrvution or ENGINEERS 
inp Suirsvimepers, Wrest or Scornanp Tron anv StTer! 
InsTrruTe, AND THe INstrruTION or» ENGINEERS AND Suir 
BUILDERS IN ScoTLANv,.-—Hall of the Lnstitution of Mechanical 


Engineers, Storey’s Gate, St. James’ Park, S.W.1. Joint 
general discussion on “The Failure of Metals Under Internal 
and Prolonged Stress."’ For programme see page 325. 2.30 p.m. 


THURSDAY, APRIL 7r#. 

INSTITUTION OF ELecrricaL Enornrers.——Institution of Civit 
Engineers, Great George-street, 8.W. 1. Paper: “ Some Recent 
Developments in Steam Turbine Practice,”’ by Mr. K. Baumann. 
6 p.m. 

FRIDAY, APRIL 8ru. 

Juntor Instrrvution or Enornerers.—Caxton Hall, 8.W. I. 

Questions and general discussion. 8 p.m. 


TUESDAY, APRIL 12rn. 


Royat AgronauticaL Socitety.—Royal Society of Arts, 
John-street, Adelphi, W.C. 2. Annual Wilbur Wright lecture : 
** Scientific Methods in Aeronautics,’’ by Major G. I. Taylor. 


8 p.m. 
WEDNESDAY, APRIL 20ru. 
Society or Grass Tecnnoitocy.—Hotel Cecil, Strand, W.C. 2. 
Third annual dinner. 7 for 7.15 p.m. 
THURSDAY, MAY Gra. 


Inon AnD Steet InstitutTe.—In the Grand Hall of the Con- 
naught Rooms, Great Queen-street, London, W.C. Annual 
dinner. 7 for 7.30 p.m. 


THURSDAY AND FRIDAY, MAY Sra AND Gru. 
Iron AND Sree. Instrrutre.—Institution of Civil Engineers, 
Great George-street, 8.W. 1. Annual meeting. For programme 
see page 335. 10 a.m. each day. 





Lonpon ComMERCIAL Motor Parape.—tThe fifteenth annual 
parade of commercial motor vehicles organised by the Com- 
mercial Motor Users’ Associatién with the object of encouraging 
drivers to take a personal interest in the driving and the con- 
dition of their vehicles, will take place at Lincoln’s Inn Fields, 
London, W.C., on Saturday, April 2nd. The silver challenge 
cup will be awarded to the owner whose “‘ team ”’ is in the best 
condition, having regard to the class of work on which the 
vehicles are employed, the ages of the machines, and the total 
distance run. Cash prizes and medals will also be awarded to 
drivers. Entries have already been received from the following. 
the numbers of vehicles entered being given in brackets: 
Anglo-American Oil Company, Limited (6), Beck and Pollitzer 
(12), British and Argentine Meat Company (12), British Petro 
leum Company. Limited (6), British Vacuum Cleaner Company 
(6), Bryant and May, Limited (6), Gardner Locket and Hinton. 
Limited (6), Gas Light and Coke Company (24), Higgs and Hill, 
Limited (6), John Knight, Limited (6), Liptons, Limited (12), 
Shell-Mex, Limited (18), Smith, Garrett and Co., Limited (6). 
Spratts Patent, Limited (6), Sun Flour Mills Company, Limited 
(6), J. Travers and Sons, Limited (6), Peter W and Son, 
Limited (6), Westminster City Council (18). Particulars of the 
arrangements may be obtained from Mr. F. G. Bristow, the 
general secretary of the Association, at its offices, 50, Pall Mall, 
London, 8.W. 1. 


Tae Instrrution oF Etecrrican ENcIngers: SUMMER 
Meertne at Scorrisn Centre, June 7TH To 10TH, 1921.—At 
the invitation of the Committee of the Scottish Centre, a summer 
meeting of the Institution will be held at the Scottish Centre on 
the above days. The provisional programme, which is subject 
to alterations, is as follows :—Tuesday, June 7th, morning, visit 
to Dalmarnock Generating Station, preceded by a paper, at the 
Royal Technical College, by Mr. R. B. Mitchell on ‘the Dalmar- 
nock Generating Station ;” afternoon, visits to John Brown 
and Co,, Limited, Shipyard, Clydebank, the Clydes Mill Power 
Station of the Clyde Valley Electrical Power Company, and to 
other works, and a circular excursion by road to some of the 
Glasgow Corporation reservoirs; evening, public function at 
Glasgow. ednesday, June 8th, morning, paper at Glasgow 
University, by Professor Magnus Maclean, on ‘The Hydro- 
electric Resources of the Scottish Highlands ;”’ afternoon, visit 
to Messrs. Babcock and Wilcox’s Works, Renfrew; afternoon 
and evening steamer excursion on Firth of Clyde by invitation 
of Messrs. Babcock and Willcox. Thursday, June 9th, West 
Highland excursion ; mid-day, leave Glasgow for Fort William, 
arriving evening; night at Fort William. Friday, June 1th, 
West Highland excursion ; morning, special steamer to Kinleph- 
leven, arriving about mid-day ; visit to the British 

Company’s hydro-electric installation; afternoon, return by 
steamer to Oban ; hotel at Oban; end of meeting. ies are 
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cordially invited to take part in the meeting. 
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“Chartered” Civil Engineers. 

Ir is well known that the Council of the 
Institution of Civil Engineers has, for some time, been 
seeking to devise some means by which it would be 
impossible for anyone, not possessing the necessary 
qualifications, to describe himself as a civil engineer. 
The contention that because anyone, whether 
possessed of the requisite training or not, can so 
describe himself and can write the letters “ C.E.” 
after his name has had a damaging effect on the status 
of the profession at large as well as on that of the 
Institution itself and of its members. Various sug- 
gestions have been made in the past to meet the case. 
It will be remembered that, rather more than a year 
ago, there was introduced into Parliament a Bill by 
which powers were sought to compel engineers, 
whether belonging to any recognised engineering 
society or not, to submit to the entering of their names 
on @ Register to be kept by the Institution. The idea 
was that, in order that he might be enrolled on that 
Register, the engineer would have to adduce proofs 
of his ability before a committee appointed by the 
The suggestion roused such a storm of 
opposition, however, that the Bill was dropped. 
During the month the announcement of yet another 
proposal of the Council was made. This time the 
intention is that the Institution shall apply to the 
Privy Council for a supplementary Charter which 
shall confer on the corporate members of the Institu- 
tion, and on them alone, the right to designate them- 
selves ‘Chartered Civil Engineers.” It appears 
certain that the new move will be as strenuously 
opposed as those that have gone before. The case 
is not on a par with, say, those of accountants and 
patent agents, for there is only one Institute of 
Chartered Accountants and only one Institute of 
Chartered Patent Agents, whereas there are very 
many engineering societies. To give the members 
of the * Civils" the right to prefix the word ‘* Char- 
tered” to their professional titles would certainly 
be regarded by other societies as conferring on the 
former an undue superiority in the eyes of the public 
at large, for, after all, all engineers who do not belong 
to the Army are, technically, to the general public, 
civil engineers. 


Is 


Institution. 


A Railway Amalgamation. 

AN announcement was made on the 26th of 
the month by the secretary of the Lancashire and 
Yorkshire Railway Company that an agreement had 
been arrived at between his company and the London 
and North-Western Railway Company whereby the 
latter, subject to the approval of the shareholders and 
the necessary legal sanction, will acquire the Lanca- 
shire and Yorkshire Railway. This announcement is 
of unusual interest inasmuch as if the proposed 
Railways Bill that Mr. Bonar Law said Sir Erie 
Geddes would introduce after Easter follows the pro- 
posals outlined in White Paper Cmd. 787, these two 
companies could amalgamate under that Bill, and no 
other legal sanction would be necessary. The closest 
relations have for the last seventeen years existed 
between these companies and were strengthened 
when, in 1909, the tri-partite agreement between the 
two companies and the Midland was made. A fore- 
warning of the event was given by the appointment, 
as from January Ist last, of Mr. Arthur Watson, the 
general manager of the Lancashire and Yorkshire, 
to be the general manager of the London and North- 
Western also. Under the Ministry of Transport 
proposals these two railways were to form, with the 
Midland, North Staffordshire and Furness, one group, 
and, under the alternative proposed by the Railway 
Companies’ Association, with the Caledonian, Glasgow 
and South-Western and Highland also. What either 
of these suggestions would mean may be imagined 
when it is observed that the amalgamation of these 
two companies alone will put into one concern one- 
sixth of the whole of the railway capital of England 
and Wales and between one-fourth and one-fifth of 
the whole of the annual expenditure. 


British Airships. 

DurR1nG the month considerable efforts were 
made to attract attention to British airships and their 
possibilities for commercial work. A paper by Mr. 
Wyn-Evans, of the Air Ministry, was included among 
those read at the meetings of the Institution of Naval 
Architects, and although it dealt with the standardisa- 
tion of airship data and was almost wholly of a tech- 
nical nature, it did not fail to refer to the “immense 
possibilities ’’ of the airship. Then, again, under the 
auspices of the Air Ministry, representatives of the 
Press were invited to visit Messrs. Beardmore’s 


R 36 has now been completed as a commercial vessel. 
Subsequently, the Ministry organised a similar visit 
to the Pulham Airship Station in order that the 
mooring mast experiments conducted with the airship 
R 33 might be inspected. These efforts to increase 
the interest in airships have no doubt been dictated 
by the fact that so far no one has shown any eagerness 
to accept the virtual gift of all the Service airships 
owned by the Government on condition that they 
shall be run for commercial purposes. The “R 36, 
whatever may be her commercial prospects, is at 
least an interesting vessel. She was designed by 
the Admiralty more than three years ago, and was 
begun in the early part of 1919, following upon the 
completion of the ill-fated R34. She is about 30ft. 
longer than that vessel, her exact length being 672ft. 
Her maximum diameter is 78ft. 9in., and her maxi- 
mum gas capacity about 2,100,000 cubic feet, giving 
a nominal lift of 63.8 tons. She is driven by two 
260 horse-power Maybach engines and three 350 horse- 
power Sunbeam ‘‘ Cossacks.”” Each engine is arranged 
in a separate car, while the passengers are accom- 
modated in a sixth car, the forward portion of which 
is arranged as the control compartment. The pas- 
senger car is 131ft. in length, and is divided down the 
centre by a passage-way, on each side of which are 
cabins containing folding beds, a table and chairs. 
Accommodation is provided for fifty passengers, 
while the normal crew comprises four officers and 
twenty-four men. The car also contains a cooking 
galley, a pantry, and washing and lavatory accom- 
modation. The includes no less than 
thirteen engineers, a fact which brings into strong 
prominence the excessive nature of the non-profitable 
human load which a commercial airship is compelled 
to carry. 


Port of Richborough Sale. 


AFTER prolonged negotiations, the sale of 
the war-time port of Richborough has been carried 
out by the Disposals Board. As was reported at the 
time in THE ENGINEER, the deal was practically 
completed two or three months ago, and the identity 
of the purchasers, amongst whom are some well- 
known figures in the engineering world, was an open 
secret. One or two details still remained, however, 
to be adjusted, and the official announcement of the 
acquisition of the Government interest in the port 
by the Port of Queenborough Development Company 
was only made at the end of the month. The pur- 
chase price has not been stated, but rumour suggests 
that it has been fixed on a basis which gives good 
ground for hope that there may be a commercial 
future for Richborough. The new owners are pledged 
to keep the port open for a sufficient period to test its 
trading possibilities, and it is satisfactory to learn 
that the train ferries which proved so valuable during 
the war period will remain in operation. An extension 
of this convenient method of goods transport between 
England and the Continent is indeed projected, as, in 
addition to the existing termini at Calais and Dunkirk, 
arrangements are in progress for a new continental 
terminus at Zeebrugge. The scheme which has been 
put forward for the construction of a tunnel under 
the Thames at Tilbury to connect the South-Eastern 
and Chatham Railway system with the Tilbury 
section of the Midland Railway, and thus provide 
through running facilities between the great main 
lines of the country and the South-Eastern Railway 
system without passing through the congested London 
area, is of some interest from the point of view of the 
future of Richborough. 


crew 


Trouble in the Coalfields. 

For weeks past, practically ever since the 
announcement was made that State control of the 
coal mines would end on March 31st, the owners and 
the miners have been discussing the future manage- 
ment of the industry. The owners recognise that the 
rate of wages must fall to the natural economic level ; 
the miners resist the fall, and since they cannot deny 
that in present circumstances the mines cannot pay 
the high rates that now obtain, they propose that the 
Government should be asked to continue its control 
until better times return. The owners will not accept 
this course. They insist that the industry shall get 
on to its own feet again, and they refuse to agree to 
the establishment of a national wage basis. Each 
district, they say, must stand by itself, and if one can 
afford to pay more than another, why, so much the 
better ; but they cannot see their way to adopt the 
principle that all profits shall be pooled and all 
mines, profitable or unprofitable, pay wages on the 
same basis. The discussion came to a head on the 
24th of the month, when the miners’ representatives 
rejected the owners’ proposals, and, after Sir Robert 
Horne had been again interviewed, and had again 
made it clear to the miners’ representatives that 
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mines, and that it was impossible to continue to 
burden the taxpayers at the rate of a million sterling 
per week to subsidise the mines, Mr. Hodges issued 
an order calling out all men at all the mines as from 


12 o'clock last night. How far these instructions 
will be obeyed remains to be seen, but we find it 
hard to believe that, even though the pits cease 
working, the men will be so blind to their own 
interests as to shut down the pumps and ventilating 
engines and so delay the ultimate recovery of many 
pits. . 


The British Continental Air Services. 


On the first of the month the Handley Page 
Transport Company withdrew its regular continental 
air service on the grounds that the heavy subsidy 
granted to the French cross-Channel services by the 
French Government made it impossible for a British 
company to compete for the traffic on a commercial 
basis. At the beginning of the year, it may be recalled, 
the Aircraft Transport and Travel Company had 
withdrawn its machines from the route, so that with 
the cessation of the Handley Page service the air 
traffic between this country and the Continent was 
left entirely in the hands of French, Belgian and 
Dutch companies. The position thus created was 
regarded as serious, and as a consequence the Air 
Ministry set up a committee, comprising Lord London- 
derry, Sir Frederick Sykes and Sir James Stevenson, 
to inquire into the matter and make proposals for 
immediate action. This committee got speedily to 
work, and as an outcome of its deliberations arrange- 
ments were made whereby the British air service was 
re-introduced under the joint control of the Handley 
Page Company and the Instone Air Line. “The first 
regular flight under the new conditions was made on 
the 2ist. It is understood that the two companies 
mentioned, acting in conjunction, have been granted 
a virtual monopoly of the traffic so far as this country 
is concerned, and that the total sum of £60,000 which 
the Government is prepared to expend by way of 
subsidy on thé encouragement of civil air services 
will be available to the companies to enable them to 
reduce their fares and freights to a level with those 
charged by their foreign competitors. The arrange- 
ment is more or less temporary, and will be reviewed 
shortly in the light of further experience. The actual 
rates which the French companies are permitted to 
charge under the regulations governing the grant of 
the subsidy are, for passengers, 0.8f. per passenger- 
kilometre, and for goods, 0.015f. per kilogramme- 
kilometre. These rates are exclusive of terminal and 
other non-flying charges. The fares now charged by 
the British companies for the London-Paris journey 
are six guineas single and twelve pounds return. 


The Ministry of Transport. 

A DEBATE in the House of Commons on the 
4th of the month was of interest to engineers because 
of two announcements made by Mr. Bonar Law. The 
occasion was the third reading of the Consolidated 
Fund (No. 1) Bill, which appropriates the money 
voted in the estimates and the supplementary estimate 
of twenty-one millions for the Ministry of Transport, 
passed the previous Monday. The discussion on the 
4th centred somewhat. around the Colwyn Com- 
mittee’s report on railway agreements. Sir Donald 
Maclean expressed thé hope that there would be no 
litigation, as immense sums would be thrown away 
and a great amount of effort and time of officials, both 
of the Government and of the railways, which might 
be devoted to other and more fruitful objectives, 
would be wasted, and in that way the companies, the 
Government and the public alike would be damaged. 
In reply to this remark, Mr. Bonar Law said he was 
quite ready to give the assurance asked for. He 
entirely agreed with the view that it was not in the 
interests either of the State or the railway companies 
that the dispute should be settled in the law courts. 
Railway conditions were vital to the prosperity of the 
trade and industry of the country, and it was the 
desire and duty of the Government to deal fairly with 
the companies. Answering a later question by Sir 
Donald, Mr. Law said that it was correct that Sir 
Eric Geddes was giving up his position in the Govern- 
ment at the end of August when the control of the 
railways was, in accordance with the Ministry of 
Transport Act, 1919, to cease. 


Railwaymen’s Wages. 

THE agreement of the Central Wages Board 
on the 22nd to recommend to the Ministry of Trans- 
port that the railwaymen’s wages be reduced, as from 
April Ist, by 4s. per week in accordance with the 
sliding scale corresponding to the cost of living, 
affords an opportunity to clear up some misappre- 
hension as to this question. As a sequel to the rail- 
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was arrived at on January 15th, 1920, whereby the 
men were to be paid such a sum as would make the 
rate of each of them 38s. above pre-war level. This 
additional amount was to correspond to the increased 
cost of living above the pre-war rate, and was to be 
varied every three months by ls. increase or decrease 
for every five points change in the cost, of living. 
There was, moreover, to be a basic rate, approximately 
100 per cent. above pre-war level, below which wages 
were not to fall. Thus, a porter who received 22s. 
per week before the war would immediately 
get 60s. under the new agreement. This wage would 
be varied as the cost of living rose or fell, but were the 
cost to fall considerably there was to be no reduction 
below the basic rate, ¢.e., every man was guaranteed 
twice the rate of pay he had before the war. Stan- 
dardisation of wages was also agreed to, and 512 out 
of the 700 various occupations were reduced to 88. 
The Central Wages Board and the National Wages 
Board were established under the same agreement. 
The railwaymen now fear that this agreernent and 
that of December 6th—as to the eight-hour day— 
will “go by the board” when State control ceases. 
In the outline of the Government’s proposed railway 
policy in White Paper Cmd. 787, it was said that it 
was intended to provide permanent machinery to deal 
with the question of railway wages and working con- 
ditions on the lines of these two Boards. The agree- 
ment of the 22nd covers the first fall of wages under 
the sliding scale. 








The Influence of the Depth of Water 
on the Speed of Ships. 


No. I1.* 


BEFrorE discussing the extent to which fast vessels 
may be affected in certain depths of water, it is 
desirable to consider what occurs when a _ vessel 
enters “‘ shallow " water, the depth, of course, being 
relative as well as absolute. 

Working in a depth at which the resistance is 
normal, a vessel experiences in varying degrees, 
according to speed and proportion, resistance due to 
(a) friction ; (6) wave making ; (c) eddy making, and 
also air resistance with which we are not now 
concerned. 

As regards (a), as long as the stream-line flow round 
the hull, which, as shown by Mr. D. W. Taylor's 
experiments in the Washington Tank, is a three-dimen- 
sional flow, remains undisturbed, the frictional 
resistance of the vessel obviously remains normal, 
its extent being given by R in pounds = /.8.V.'-83, 
where R is the resistance, S the wetted surface in 
square feet, and V the speed; / is a coefficient 
depending on nature, condition and length of surface 
in direction of motion, and which approximates to 
-009. The effective horse-power required to over- 
come the frictional resistance at any ‘speéd = 
0030707 f.8.V2-83, 

If the cross-sectional area of the water into which 
the vessel is advancing becomes definitely restricted, 
as it would be, for instance, in a canal, or if the depth 
be considerably diminished even without the side 
boundaries, then the stream-line flow past the vessel 
is adversely affected because the distribution of 
pressure changes round the hull is modified ; the pres- 
sures at the ends become greater, while the velocity 
of the water particles between them, owing to the 
reduction of area available for flow, is increased, and 
as the frictional resistance of the vessel increases 
roughly as the square of the speed, the total resist- 
ance ot the hull is inereased. This effect becomes the 
more accentuated as the depth is decreased till at 
last we might imagine the hull to be almost touching 
the bottom, which tends to force the stream lines 
more into a two-dimensional flow, this infiuence 
becoming progressively greater as the depth decreases, 
but also depending considerably on the shape of 
the mid-ship section. Under such extreme circum- 
stances, particularly if in practice there is only a 
depth equal to, say, one or two draughts below the 
hull,t the vessel experiences increased frictional resist - 
ance even though the absolute speed be slow. If 
the area is restricted—as in a canal—the altered 
distribution of pressure will entail an increase in 
wave-making as well, but without restrictions the 
increase in Rf. becomes dependent on the ratio of 
draught of hull to depth of water, or, to be more 
precise, on mean depth of mid-ship section to depth 
of water. In addition to increase of Rf. owing to 
shallow water—not in a canal—the resistance due to 
wave making undergoes very considerable and 
fluctuating changes, depending on the speed, length 
and fullness of the vessel and on the depth, increasing 
abnormally at certain points and being less than im 
deep water at others. 

In the report of the Experimental Tank Committee 
of the National Physical Laboratory for 1908, the 
possible effect of the width of a tank on the resist- 
ance of a model towed in it was considered, and it 
was anticipated that some light might be thrown on 


* No. I. appeared March 25th. 
t See Part L., Trial of H.M.S. Blenheim at Stokes Bay. 














the matter from an investigation of the stream lines 
round it. By means of a slight modification to the 
formula developed by Rankine when investigating 
stream lines round ship-shaped ovals moving in a 
free expanse of water, it is possible to obtain the 
velocity at the midship section of the ship for various 
proportions of length to breadth—-(1) for the ship 
in an unlimited extent ef water, and (2) with the 
ship in a narrow channel., In the report, results for 
two conditions are given—(a) the amount by which 
the stream-line velocity adjacent to the midship 
section exceeds the velocity of undisturbed flow, and 
(6) variations in the stream-line velocity for various 
channel widths compared with its value for un- 
limited water. The increase in velocity was caleu- 
lated for two stream shapes having ratios of length 
to breadth of 10:1 and 6:1 respectively, and the 
results show clearly the increase of velocity due to 
finite breadth of channel for variations of breadth 
up to that equal to the length of the model. 

As the pressure varies as the square of the velocity, 
the corresponding percentage changes of pressure 
will be twice as great as the changes of velocity. 
Considerable corrections, however, are required before 
thesé results can be applied to models in a tank. In 
these calculations, motion has been supposed to be 
the same in all horizontal planes, the stream-line 
form being supposed to extend to the bottom of the 
tank, but for ship models the correction depends on 
the area of section. By multiplying the velocity 
values obtained above by the ratio of breadth of 
model to breadth of tank, an approximation to the 
pressure changes which may give rise to alterations 
in the wave-making resistance is obtained. These 
are found to be so small for a model moving in a tank 
of breadth equal to length of model—about only 
I per cent. for a long ship and 3 per cent. for a short 
one—that in view of the speculative nature of the 
assumptions made they can only be looked upon as 
guided and intelligent guesswork, but they do indicate 
that apparently the width of the tank has but trifling 
influence on the result. “Several authorities -have 
stated that they would rather reduce width than 
depth, although the former is frequently under the 
unproven suspicion of affecting results. 


Taste V. 


Sectional Velocity 








Tank. Length,|Breadth, Depth, | area, | of truck, 
feet. feet feet. | sq. yds.| ft.p.s. 
Haslar.. 400 20 9 20.3 16 
Clydeban k 400 20 10 20 16 
Denny od 275 25 10 28 sa 
Washington 384 444 143 46.5 30 


The idea that width of tank does not affect results 
is of interest when comparing the three original 
British tanks with the mile at Skelmorlie. A 12ft. 
destroyer model run in a tank, 20ft. by 10ft., at a 
speed corresponding to 36 knots for the full-sized 
ship, would have a velocity of about 12ft. per second. 
Her ratio of depth of water to length of ship would 
be 0.833, corresponding to 290ft. length of ship, 
but the model is running at only about one length 
from the tank wall, whereas at Skelmorlie the course 
run is considerably further out from the shore, so 
that from this point of view there should be no inter- 
ference with the ship. The dimensions of the British 
tanks are given in comparison with the Washington 
Tank—that at the National Physical Laboratory 
is 500ft. long, and midway between Haslar and 
Washington as regards width and depth ; so are the 
Berlin and Paris tanks, which are rather shorter. 

But freedom from interference qua width is a very 
different matter to that introduced by depth, which 
has a far-reaching effect on wave-making resistance. 
Figs. 3 and 4 contain curves illustrating the influence 
of depth on speed for one of the * River’’ class 
destroyers. Fig. 3, showing results obtained in the 
North German Lloyd Tank at Bremerhaven, is taken 
from Mr. Harold Yarrow’s paper to the Institution of 
Naval Architects in 1905. It is by far the best 
example available of results of this nature, though it 
does not extend into as deep water as would enable 
the depth for no further influence to be ascertained. 
About the time these data were obtained, naval 
architects were more perturbed about getting certain 
speeds in moderate depths or else in knowing what 
discount to allow for the fictitious speeds then being 
obtained in shallow water. To-day, there is ample 
evidence available as to where the worst depths occur. 
It is our knowledge as to where the influence of depth 
terminates that is still inadequate. In Fig. 4 these 
curves are reproduced in slightly different form. 
On the assumption that the wetted surface under the 
various conditions was about 5800 square feet, the 
curve corresponding to the frictional horse-power has 
been calculated and deducted from the total, and 
curves for the residuary horse-power are shown 
separately. Strictly calculated, it should be the loci 
of maximum resistance off the residuary curve that 
should be taken for purpose of calculation for corre- 
sponding models, the frictional E.H.P. being caleu- 
lated separately, but it is not essential in-view of the 
other margins concerned. 

The same alteration in pressure distribution which 
affects stream-line flow and Rf also affects wave 
making, and affects it very seriously, the influence 





being adverse or favourable according to circum. 
stances. In deep water, as.is well known, two sets 
of waves, the diverging and the transverse systems, 
are formed by a ship in motion, the former passing 
away from the ship immediately and the energy 
required to form them bemg lost. The transverse 
wave crest at the bow is not very clearly defined, as 
its outer ends are merged in the diverging bow Waves, 
but the crest. here formed is succeeded at intervals, 
depending on the speed, by corresponding troughs 
and crests along the ship’s sides. Another crest is 
formed at the stern, and any interference of the 
succeeding crests and troughs of the bow transverse 
wave with the stern wave has an important effect 
onthe R,. Ifa crest of the bow wave system happen; 
to coincide with that of the stern wave, the R,, is 
increased. If a trough coincides it is reduced, and 
the curve of a vessel’s wave resistance contains humps 
and hollows corresponding to the varying positions. 
The distance between the first crest of the bow wave 
and the first of the stern wave is called the 
wave-making length of the ship, and varies from 
about 1.0 to 1.2 times the length of the ship. These 
transverse waves move at the same speed as the ship, 
and in deep water will repeat themselves according 
to the formula V* 1.8 L, where L is the length in 
feet, from crest. to crest, and V is the speed in knots. 
In order to be able to treat waves mathematically, 
certain conditions—among others, regularity 
motion or similar profiles at regular speeds—require 
to be assumed, and the most commonly accepted 
theory of regular wave motion is the trochoidal 
theory. It is, however, only a working assumption, 
and is not strictly correct, but it happens to be a very 
eonvenient one, as it enables us to deduce mathe. 
matically that in shallow water there is a limit to the 
speed of waves, no matter what their length may be. 
According to the trochoidal theory, in deap wate 
each particle describes a circular orbit at a uniform 
rate, making one complete revolution per wave period 
In the case of shallow water, these particles move 
in ellipses, having their longer axis horizontal, instead 
of in circles, and their kinetic energy changes during 
the orbit. The change in stream-line pressure due to 
the shallow water causes the crests to become higher 
and steeper in outline, with more pronouneed and 
extended hollows, than in the case of deep-wate 
waves. 

Mr. D. W. Taylor, in his papers of 1894 and 1895 
to the Institution of Naval Architects, dealt fully 
with the trochoidal theory and its application to 
shallow-water conditions. The method of describing 
a trochoidal profile is well known. In the case of a 
wave, it is a curve traced by a point on a circle rolling 
on the underside of a horizontal straight line. The 
heights of the trochoidal sub-surfaces are given by 
the approximate rule that the height diminishes one 
half for each additional depth equal to one-ninth 
of a wave length. Thus, for depths in fractions of a 


crest 


ol 


wave length below mid-height of surface wave, 
1 2 3 9 heigt 
%<> > >’ re a © 3’ we get wight o 
; H H H H 
trochoid H, 3°.3°.30.°.° #12" At great 


depths the trochoid becomes a straight line, and at 
such depths the motion is not felt—that is, there is 
no interference due to depth. 

The relationship of length and speed in shallow 
water is more complex than in deep, and is given by 
Lamb as—— 

6.3d 
L 


= depth in feet, and 


Vv? 1.8L tan h 
where V is in knots, L in feet, d 
h = hyperbolic tangent. 

A vessel running from deep into decreasing depths 
of water will pass through three phases. First, there 
will be the deep water condition described above, with 
the transverse waves repeating like deep-water waves. 
Secondly, as the vessel gets into shallower water these 
waves will obey the law just quoted. They will 
tend to become increasingly longer until the repeating 
wave dies away and the isolated type of wave replaces 
it at the critical depth. During this phase the diverg 
ing waves tend to form a greater and greater angle 
with the vessel than in deep water, this angle increas 
ing with the speed until they are all merged into the 
gné large transverse stern wave at about a speed! 
given approximately by V* = 11.3 d. 

Thirdly, if the vessel advances into still shallowet 
water, the critical depth is past, and there is no trans 
verse stern wave corresponding to the speed o 
advance. The vesselis then running on the slope of 
the bow wave of her own creating. 

Shallow water, owing to the disturbance of the 
stream lines, has a distinct tendeney to increase 
eddy making, and this effect often shows itself in 
promoting difficulties in steering. This becomes 
particularly noticeable when a vessel is in shallow 
water and close to a shore or other boundary on one 
side only. The effect has been so marked in some 
cases, e.g., in the Suez Canal, as to require the fitting 
of an auxiliary rudder to counteract it. The in 
stability thus introduced has led to frequent accidents. 
particularly in the shallow portions of the Great Lakes 
in America. 

Now let us look at. a resistance curve, e¢.g., Fig. 3, 
and see how the depths and speeds of maximum re- 
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sistance compare with this constant 11.3. Prior | The effect of this is to cause the conjunction of wave | curve; there is inadequate data to construct one. 


to drawing out Fig. 6, it was anticipated that the 
loci of maximum resistance would occur at about the 


e. for the same ratios of depth to 
/L 

length of ship, regardless of size, because of the 
relationship between the length of a wave travelling 
at a given speed in a given depth and the length of 
vessel. Table VI. gives the figures for the Yarrow 
model. In taking his critical depths from the curves 
published by Mr. Yarrow, Mr. Marriner,in dealing 
with this question in 1905, took slightly different 
points of maximum resistance to those plotted in 


same values of 





3 4 I #4 


“Te Exoweee” 


Speed in Knots. 
FIG. 3 





Speed in Knots 


“Tee Exoweer” 


Fic. 4 


Fig. 6. These are compared in order to illustrate 
the constant, which appears to vary with the speed. 
Taste VI. 
Depth in feet 20 30 45 60 vo 
Dept h length .oR89 . 133 2 266 .4 
Speed of maximum 
resistance (Fig. 6) 15 17 18.9 20.8 23.4 
Speed length ratio . 1.0 1.134 1.26 1. 388 1.562 
y ( PY ear ; 11.25 9.65 7.95 7.23 6.09 
d 
\ 
c 11.25 10.95 Ww 10 9.52 
VL 
Speed (Mr. Marriner’s 
paper) .. we ‘ 15.8 17.8 19.9 21.65 24 
Speed length ratio .. 1.054 1.187 1.327 1.443 1.6 
7 ‘ 12.5 10.56 8.8 7.82 6.4 
v 
( 13.18 12.51 11.66 11.28 10.23 
4 


The maximum resistance of Cossack in 45ft. occurs 
at 19.6 knots; C 9.15 and C - 10. For 
4 4 
the Yarrow Huszar model, C = 10 and 9.03 at speed- 
length ratios of 1.168 and 1.28, giving products of 
11.68 and 11.56 respectively. 

It is somewhat difficult in the case of humps found 
at the higher speed-length ratios to differentiate 
between ordinary wave-making resistanee encounter- 
ing its normal hump effect and the effect due to 
moderately shallow water. Under ordinary con- 
(litions, the hump in the resistance curve represents 
® certain conjunction of wave lengths—that is, it 
occurs at @ speed at which the length of wave proper 
to the speed agrees with the length of wave which 
the hull tends to form. The former, as demonstrated 
in the trochoidal theory, is sensitive to depth of 
water, becoming more affected as the latter diminishes. 


lengths to take place at a lower speed than it other- 
wise would do ; in other words, the hump will appear 
|lower down on the curve of resistance in shallower 
water and will be of aggravated size. The resistances 
below the—normal—hump are consequently in- 
creased, while above it they are diminished. As 


| soon as depth of water interferes with or prevents 
| the propagation of the wave series, either greater power 


will be required for a given speed or else the drag 
of the retarded waves upon the vessel will involve 
less speed for a given power. According to Mr. D. W. 





7 18 19 20 21 22 23 24 25 26 


Taylor, this “increase above the normal appears to 
reach a maximum at about a speed such that a 


| One does know, however, from model trials that at a 
| depth-length ratio of 0.85 and speed-length ratio of 
2.0 the speed difference for the same E.H.P. was 
only 0.35 of a knot more—at 33.45 knots—when the 
depth ratio was reduced to .416. In the trials of 
HLM.S. Wallace, a flotilla leader, of 325ft. length and 
normal displacement of about 1759 tons, completed 
by Messrs. Thornycroft in 1919, on the 20-fathom 
course off the Isle of Wight, the vessel obtained 
37.79 knots, with 44,540 shaft horse-power, and under 
similar conditions at Skelmorlie 37.72 was reached, 
but with an increase of 960 shaft horse-power. The 
critical speed is independent of rize, as shown in 
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trochoidal wave travelling at this speed in water of 
the same depth is about 1.25 times as long as the 
vessel."’ Above the critical speed the power increases 
very slowly for a considerable increase in speed, and 
is less in shallow water than that required for deep 
water. Mr. Taylor also remarks that *‘ it was at one 
time supposed that the speed for maximum increase 
in resistance was that of the wave of translation. 


This, however, only holds for depths of less than | 


.2L; for greater depths the speed of the wave of 


translatjon becomes rapidly greater than the speed | 


of maximum increase of resistance.’ This is clearly 
brought out in Fig. 6. 

In attempting to correlate all the trial results 
which are available into some form which might 
assist in the elucidation of the depth to be most 
avoided, or into one that would, at any rate, indicate 
the approximate depths to keep out of when the 
margin of speed on trial might be small, the writer 
compiled from all the published curves and various 


records of his own the loci of maximum resistance | 


obtained by drawing tangents to the curves as 
indicated in marginal sketch and plotted these on a 
base of speed-length ratio with the depth-length 
ratio as ordinate. The resultant curve is given in 
Fig. 6. Over thirty observations from seven models 
and five ships are included, and, in view of the fact 
that they have been obtained in several different 
countries over a period of many years, all fall about 
a single curve with femarkable consistency. 
observations made on destroyers in Liverpool Bay 
or the Thames Estuary or on the Ostend steamers 
crossing from Dover are not included, but they fall 
very close to the curve in each case. It is of no use 
to complicate this curve with others at the moment, 
but it will be found of interest to plot, from Rota’s 
results, the corresponding speeds and depths for no 
increase of resistance, and compare them with the 
curve of worst depths. At the upper end—say, 
above 0.6 . —no great reliance can be placed on the 


4 





Many | 


| Rasmussen’s trials of the Danish torpedo boats or 
| in Messrs. Yarrow’s trials of the “ River ’’ class model 
| at 600 and 450 tons. The disturbance occurs at tho . 
same speed and depth ratios. The depth for no 
further change in resistance, however, increases with 
}inerease of size and also with block coefficient, as 
the depth-length ratio remains constant. and the 
length of ship goes up, and while 1000 horse-power, 
in the case of a big destroyer, may be an accurate 
| measurement of the differences due to the two courses, 
| it is no proof that at Skelmorlie one is clear of effect, 
even in the case of these relatively light draught 
| craft. Speeds of 38 and 39 knots are now frequently, 
obtained—Messrs. Yarrow, with the destroyers of 
|the “Tyrian” type, have exceeded 39.5 for six 
| runs on the measured mile. It is difficult to believe 
that a wave of that speed and length is not affected 
in 40 fathoms, though it is equally hard to imagine 
that such light draught vessels can be influenced. 
In their cases, it would not seem that the frictional 
element can be influenced to any extent, as it would 
be if the pressure distribution was materially affected, 
| but in destroyers the stream-line motion is more of a 
| two-dimensional nature than it is in larger vessels, 
The curves presented by Sir Philip Watts during 
'the discussion on Mr. (now Sir) J. Thornycroeft’s 
paper—Institution of Naval Architects, 1908—show- 
ing results obtained in Messrs. Denny's tank, are 
| obviously only the upper portions, as they do not 
extend below 23 knots, so that the humps in the 
shallow depths are not included. The main curve 
| of worst depths and lengths for all the other models 
| —Fig. 6—is, however, ample evidence as to where 
they will occur. Nor, as the deep-water depth is not 
| given, are the curves of particular value beyond 
| merely corroborating previous results, unless a very 
| justifiable assumption be made. The model repre- 
| sented a destroyer, 280ft. by 27ft. by 920 tons dis- 
| placement. The corresponding depths for the ship 
|are given as 23.33ft., 46.67ft., 70ft., 93. 33ft., 
| 116. 67ft., and “deep” water. “Deep water” for 
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the Denny Tank is about 10ft. 
are apparently “deep water” subdivided into 
tenths; 39 fathoms at Skelmorlie is 234ft., so it is 


The depths given | 


not unreasonable to assume that these progressive | 


depths are intended to represent “‘deep water” 
multiplied by .1, .2, .3, .4and .5. The depth-length 
ratios for the ship are .083, .166, .25, .333 and .416; 
if the depth of the tank was taken as the depth at 
Skelmorlie, the deep water depth-length ratio would 
be .833, which tends to confirm the assumption. 
This would correspond to a 12ft. model in a depth of 
luft. The locus of maximum resistance is not very 
easy to locate for depths of 70ft, and 93.3ft., but it 
is obviously at about 24.2 and 27.6 knots respec- 
tively—read off the curves given by Sir Philip Watts. 
At these speeds the spots connecting speed-length 
ratio and depth-length ratio fall sufficiently closely 
to the curve in Fig. 6 to justify our estimate of the 
deep-weter depth, in which case we can use the curves 
with more assurance as to their real significance. 


+— 


speed-length ratio of 1.095 and crosses the deep-water 
curve at 26.7 knots. When the Cossack is at her 
designed speed of 33 knots, the amount of retarda- 
tion compared with the shallow water is 1.5 knots, 
and for 34 knots the respective horse-powers are 
19,600 and 17,400. Sir Philip Watts stated in his 


| paper—lInstitution of Naval Architects, 1909—that 
| the depth in which the Cossack was run at Skelmorlie 


gives “results which differ very little, if at all, from 
those obtainable in deeper water. Major Rota’s 
experiments show that 34 fathoms* would have been 
sufficient to eliminate the effect of the shallowness, 
and experiments with S 119 show that at 26 fathoms 
the resistance would have differed but slightly from 
that at 40 fathoms.” The Denny curves just quoted 


| show a retardation of .35 knots between 116ft. and 


240ft., so it is not unreasonable to assume that about 
one-tenth of a knot would be lost between Rota’s 
figure and 240ft. 

Mr. 8S. W. Barnaby,} on the basis of Rota’s curves 
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The United States and Italian Curves are shown separately 
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Resistance. 








“Tre Enainecer” 


Below 25.3 knots the power required in deep 
water is less than in all the others. Between 25.4 
and 31.5 all the shallower water curves cross to 
below the deep-water curve in order of least depth, 
the 116ft. curve crossing at 31.5 knots. The curves 
for the two least depths are practically identical above 
30 knots. At 28 knots, the 90ft. curve crosses below 
the 116ft, one and the 70ft. curve below that for deep 
water. 

The following figures show the extent of depth 
influence at the upper end of the curves :— 


With E.H.P. 10,000 11,000 13,000 
Speed in deep 

water ee 32.1 33.45 36.1 

And the respective retardations due to depth are from— 

116. 67ft. 15 (= 32.25)— . 35 (=383.8)— 35 (— 36.45 

93. 33ft. 6 - 7 —.7 

70. OOft. 1.2 1.3 

46. 67ft. -1.8 -1.8 — 

23. 33ft. -1.8 -1.8 - 


These figures for the tank model are in close agree- 
ment with the trials of the destroyer Cossack in 
7.5 and 40 fathoms respectively on the Maplins and 
at Skelmorlie. Cossack’s dimensions were 270ft. by 
26ft. by 8ft. 2in. by 836 tons displacement. The 
shallow depth curve exhibits the usual hump at a 














1 
Swain Sc 


for his No. 5—torpedo boat—model, calculated the 
following depths for no further change in resistance :— 


Feet. 

, . Coastal type torpedo boats, 180ft. long, 216 tons, 
96 kmots, G@opth' .. 2. «0s os st oo = © 

* River ” class, 225ft. long, 560 tons, 25.5 knots, 
Gamth, oc. oc 0o 20.100 ce 00, ee = 135 
33-knot design, 780 tons,depth .. .. .. = a 
= 70 


36-knot design, 1100 tons, depth .. 
The writer is rather doubtful whether the basic 
data used is quite applicable to modern destroyer 
forms. The model used was of very fine block co- 
efficient ; only .43, against the modern .54 or there- 
abouts, and was of relatively wide and shallow form, 
rather after the Schichau designs of the period. 
These tended to show rather more frictional resist- 
ance and less wave making compared with modern 


* Incidentally, it is not quite clear where Sir Philip Watts 
obtained the figure of 34 fathoms from Rota’s curves. There is 
a curiously misleading point in Rota’s paper. He gives a table 
of depths to suit dimensions enlarged i his models. Those 
numbered 1—4 are correct and check with his tank data, but the 
vessel he gives as Model 5 is really Model 4 at 1000 tons com- 
pared with Model 4 at 3000 tons, and is not Model 5 at all, 
although labelled as such. Anyone referring to Rota’s paper 
without checking the figures is apt to be misled, and to accept 
the depths for this model, which finish at 204ft. (34 fathoms) 


as applying to the torpedo boat. 
+ Semces Went Lecture, 1906, 





British lines, so that the results would appear to 
suggest rather lower depths for no change than are 
really required, and this view is partly confirmed by 
the results obtained from § 119, which, enlarged to 
Cossack’s dimensions, would require more nearly 
200ft. than 150ft. to avoid further influence. : 

Rota’s Model 4 was only run up to @ speed-length 
ratio of 1.4, but its proportions are far more similar 
to those of modern torpedo craft than are those of 
Model 5, and the depths required are considerably 
greater—-Model 5 is too fine to be a good guide. 
Enlarged to the dimensions of such modern light 
cruisers as Colombo (4200 tons), Gloucester (4800), 
Emerald (7550), or Hawkins (9750), Model 4 deserves 
considerable attention, for the calculated depths for 
no increase in resistance for these vessels are, except 
for Gloucester which is close to it, very considerably 
is excess of that available at Skelmorlie. The dimen- 
sions of Model 4 enlarged to those displacements are 
extremely similar to those of the cruisers named, 
except that they are a little deeper. Thus, in tho 
case of Colombo, which did 29.48 on trial, the Ske!l- 
morlie depth to avoid further influence is needed at 
about 26 knots; the Hawkins, of 30 knots, requires 
240ft. at 24.5 knots, as will also the Emerald, which 
is expected to do 32.5. In other words, according to 
these tank results, the last 34 to 8 knots of these 
ships are run in a depth that will cause an unknown 
but presumably distinct amount of retardation. 1 
we enlarge Model 4 up to 42,000 tons, as in H.M.S. 
Hood, we find that at least 400ft. are needed for a 
speed of 32 knots. Rota’s Model 3 enlarged up to 
battleship dimensions corresponds closely, except 
that it is deeper, with the “‘ Royal Sovereigns" anc 
‘** Queen Elizabeths,”’ and the model results show that 
for 23 and 25 knots respectively, about 265ft. and 
290ft. are required. The curves in Fig. 5 show Rota’s 
models enlarged up to modern dimensions. It will 
be seen from these that most modern battleships and 
cruisers will suffer retardation in 240ft. Even the 
largest and fastest Channel steamers, and the vast 
majority of merchant vessels, remain unaffected, but 
vessels of the ‘‘ Mauretania” type must be excepted. 
Model 5 is so fine in coefficient as to render her data 
of rether doubtful value, and Model 4 at 1000 tons 
indicates perhaps more accurately the direction which 
a@ modern destroyer’s curve of speed and minimum 
depth would be likely to take. These curves tend 
to show that any results of trials made in less than 
150ft. depth may be regarded with suspicion unless 
the speed is quite slow. It must be remembered that all 
Rota’s models were very fine, and hence apt to under- 
rate the depth required. ‘Numerous other instances 
can be quoted to show that the position is one that 
requires @ little reconsideration, and that allowances 
for retardation are becoming necessary even on our 
deepest course. 

It is, however, perhaps a little unfair to take these 
calculations too exactly. There is no doubt that 
considerable improvement in form has been made 
since 1900, articularly in the | itudinal disposi - 
tion of the displacement to suit bo designed speed, 
so that as far as the wave-making effect is concerned, 
mere arithmetical enlargement of an older form is 
apt to give rather higher resistance figures for more 
modern models, and as these mainly concern wave- 
making resistance, which is principally occasioned 
by the unavoidable creation of transverse waves, a 
modern form may be expected to possess a somewhat 
slightly lower “ minimum depth” than those indi- 
cated by Rota’s figures. Too much importance must 
not be attached to small differences in depth except 
in the neighbourhood of critical speeds. 

The situation is one, as remarked earlier on, that 
calls for further experiment to bring our information 
up to date. There is no period like one of industrial 
depression for the convenient investigation of scien- 
tific subjects which at busy times are only too often 
submerged in the pressure of other work. While 
tank experiments might afford some of the requisite 
data at home, would it be too much to hope that 
they might be supplemented in practice, and that 
one of our very high-speed cruisers and a destroyer 
might be detailed to make a series of cumparative 
trials at Skelmorlie and on the Skaggerak course, or, 
by permission of the United States Government, 
On the 80-fathom course off the coast of Maine, in 
order to determine the extent of the retardation of 
fast ships in what is now becoming a relatively 
moderate depth. 








Tue terrible collision of February 27th at Porter, 40 
miles south-east of Chicago, on the New York Central, 
was due to a driver over-running his signals. At this point 
the double line of the Michigan Central crosses the double 
line of the New York Central on the level. Whichever 
train is first warned to the signal-box is accepted by the 
signalman and the road “ set ” for that train to cross and 
the signals kept “ on" against the other train. Appar- 
ently there are two sections of semi-automatic and auto- 
matic signals protecting the crossing. Derailing switches 
are provided so as to derail any train over-running the 
signals. On the evening in question the signals were 
against a Michigan Central train, but the driver passed 
them; his engine and train were derailed, but were 
re-railed at the crossing, and whilst the train was standing 
there it was run into by a New York Central train. The 
car receiving the main force of the collision was of wooden 
construction. Thirty-five passengers were killed. 
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Institution of Naval Architects, 


No. TIL.* 


Ar the evening meeting on March 17th only one 
paper was on the agenda, that-by Professor T. B. 
Abell, on “‘ The Framing of Ships.’’ Its presentation 
was followed by an interesting discussion. We hope 
to reprint this paper in a forthcoming issue. 

Sir John Biles, who opened the discussion, remarked 
that the paper would certainly commend itself to those 
who remembered what classification societies were 
in former years. It needed hardly to be said that all 
naval architects and shipbuilders were anxious to 
leave as much material out of a ship as was possible, 
compatible with safety. He admitted that he had 
always had the idea that keelsons ought to be fitted, 
and that they should be connected to the bottom 
plating. He happened to be one of those people now 
living who took part in the building of wooden ships 
of war. In those days they had been taught and 
commended for learning all the intricacies of wood 
shipbuilding. They were brought up on keelsons, 
and had remained faithful to their first love. It was 
the fact, however, that many of the efforts made 
during recent years to omit unnecessary parts from 
the structure of a ship had been frustrated by people 
whose courage was less than their knowledge. 

Mr. J. Foster King, in a written contribution, said 
he agreed with the underlying suggestions in Pro- 
Abell’s paper that the proper study of ship- 
builders was ships, and that broad structural prin- 
ciples were sometimes ignored in structural design. 
He admitted, and had often stated, that wood ship- 
building had been a most harmful legacy in the past, 
a legacy which had hampered most, but not all, steel 
shipbuilding and classification rules to an almost 
incredible degree. Classification societies had unique 
opportunities for recording the history of construc- 
tion, but prolonged contemplation of standard con- 
struction sometimes tended to obscure their view of 
the possibilities of non-standard designs. He accepted 
most of Professor Abell’s deductions, and practised 
them in such respects as the disposition of supports 
to plating in the direction of the shortest span, in 
sou tbehdines the limited usefulness of keelsons 
and side stringers contributors to transverse 
strength and in the consideration of plating in rela- 
tion to the span between its supports without refer- 
ence to possible constraint. The expression of these 
views was to be found in many successful ships 
without intercostal keelsons in either single or double 
hottom, while stringerless framing and the 
determination of thickness of plating in terms of 
spacing of supports were now standard practice. He 
held the opinion, however, that the Bulkhead Com 
mittee was entirely right in adopting, as a standard, 
efficiency of stiffener irrespective of the diaphragm 
effect of the plating. He was also of opinion that 
the very thin films of plating in the hull of a ship 
when held to their work by efficient framing had so 
much to do in their capacity as the longitudinal 
members of the hull girder that it was unreasonable 
to suggest that they should hold up the frames 
instead of the frames holding them up. It was, 
however, @ sound deduction from the general hypo- 
thesis under consideration that where a hold was 
longer than the breadth of a ship which was framed 
transversely the floors should be of sufficient strength 
and stiffness, and that keelsons were not contributors 
to the general transverse strength. Any material in 
the keelsons which exceeded a reasonable provision 
for local inequalities of loading would be much more 
usefully disposed in the shell plating. A combina- 
tion of large members at comparatively wide spacing 
with small close-spaced distributing members was 
often more economical of material than a single 
series of close-spaced members, and the large oil 
steamers now under construction on the F.K. system 
were &@ practical embodiment of the line of reasoning 
followed by Professor Abell. The sides and bottom 
were supported by longitudinal girders between the 
bulkheads, that was by longitudinal web frames, and 
no floors. 

Sir Westcott 


lessor 


very 


as 


side 


Abell said that the paper suggested 
several new phases of the problem of the most 
economical form of framing. Professor Abell took 
into consideration the theories underlying the strength 
of flat plates, passed thence to the question of the 
stresses in the bottom shell plating in an ordinary 
transversely framed ship, and then proceeded to apply 
his conclusions to the bottom plating of the ship con- 
sidered as a whole. The inferences that might be 
drawn from a comparison of this kind were probably 
correct in character and would indicate the nature 
of the variation in stress in the framing due to the 
fitting of transverse bulkheads, but he would be glad 
if the author would tell him how he arrived at the 
conclusion that where the panels of the bottom were 
approximately square in plan, the bending moment 
on the frames was about two-thirds what it would 
be if the bulkheads were at an infinite distance apart. 
There could be no doubt, however, that the author 
was on solid ground in his suggestions rogarding the 
best system of framing to be adopted in given circum- 
stances. In the light of present-day practice the 


question — was narrowed down to the retention, or 








otherwise, of the longitudinal girders. The author 
asked what purpose these girders served except to 
stiffen the bottom, but he would suggest that that 
was &@ most important function and one not to be 
lightly dismissed. If a vessel were kept at sea all the 
time and carried only homogeneous cargo of reason- 
able density, these girders might well be dispensed 
with ; but, as a matter of common knowledge, ships 
had a habit of going aground, and stevedores loaded 
cargoes of ore on the double bottom, and it became 
of the first importance to provide an adequate margin 
of strength and stiffness of bottom, both structural 
and local. The author suggested the omission of side 
girders and the substitution of local stiffening bars 
to the shell and inner bottom. Where floors were 
fitted to every frame, present-day practice was to 
compensate for the omission of a girder by a slight 
increase in the thickness of the shell and tank top 
plating, and this method had hitherto proved satis- 
factory without the addition of the intercostal 
stiffening bars now suggested. The case was, of 
course, different when there were no floors except on 
alternate frames, and some arrangement for additional 
stiffening became necessary. The Isherwood practice 
was to fit solid frames equivalent to one on every 
third floor in conjunction with a system of longi- 
tudinals on the shell and inner bottom and with one 
side girder. The primary purpose for which double 
bottoms were fitted was to provide a sufficient capa- 
city of water ballast, and it might be said that, in 
general, the ordinary design of cellular bottom was 
not too large for the ordinary cargo vessel when in 
light condition. In order that the double bottom 
should act effectively as a structural compression 
member, it was necessary that there should be an 
efficient union between the inner and outer bottom 
plating. If the tank girders were omitted, the ten- 
dency of the inner and outer bottom plating either 
to bulge or to collapse under longitudinal thrust was 
resisted only by the stress on the rivets through the 
frames and reverse frames of the floors, and hence it 
was probable that the girders contributed in a con- 
siderable degree to maintaining the members of the 
bottom structure in their correct relative positions. 
The time was not yet ripe for-the entire omission of 
girders in the bottom. 

Mr. W. H. Whiting thought the paper was well 
calculated to provoke discussion. Mr. Scott Russell 
had, he would remind the meeting, long since ex- 
pressed the opinion that for vessels of consider rable 
size it would be better to have nothing but longi- 
tudinal plating and framing with just enough trans- 
verse bulkheads to keep the ship in shape. Professor 
Abell was putting forward the same kind of ideas 
and aiming at simplicity. There was undoubtedly 
great conservatism in the framing of ships based on 
practice, and there were many survivals in steel ships 
based on wooden ship design. 

Mr. 8. V. Goodall dealt with the subject from the 
aspect of warship construction. In such ships the 
double bottom was used for the storage of coal and 
oil. In some classes of warships the protection 
designed made it necessary to fit both transverse and 
longitudinal bulkheads. When attempts had been 
made to increase the frame spacing there had been 
trouble. Referring to the alleged weakness of bracket 
framing, the speaker said he had had an epportunity 
of discussing the subject with Professor Hovgaard, 
and he came to the conclusion that while American 
designers were right in giving up bracket framing 
for battleships, British practice in retaining them for 
light cruisers was sound. With regard to the sug- 
gestion that the backbone of the ship could be left 
out, he would point out that the vertical keel might 
be required to take up transverse loads when a ship 
was in dock. It was wiser to walk warily in the reduc- 
tion of scantlings. In naval vessels scantlings had 
sometimes, for various reasons, been cut down and 
down until something had happened, and a plain 
warning given that the limit had been reached. 
There was not in Government service any tendency 
to pat designers on the back for courage in making 
experiments if the experiment was not a success. 

Mr. Graham said that the principles laid down in the 
paper might be applied to the design of very large 
ships in which the contribution to the strength by in- 
tercostal members was insignificant. When the Aqui- 
tania went aground the intercostal girders did not 
prevent the frame being indented. His own view 
was that calculations made in the design office were 
not as a regular rule checked by the structural 
office. He believed that if those who had new ideas 
to suggest would put them before the classification 
societies they would receive sympathetic treatment, 
but it was necessary to state clearly the reasons for 
the departure from ordinary practice. 

Mr. A. M. Robb said that a consideration of the 
length-breadth ratios of panels and bottom plating 
led Professor Abell to the conclusion that transverse 
framing only should be used in the bottom of a mer- 
chant ship. It could be shown that longitudinal 
framing was wrong in principle except for the special 
cases in which bulkheads were very closely spaced. 
In this connection much might be learned from the 
reinforced concrete engineer. Proof could be given 
by calculating conditions in the case of a ship’ s side 
plating and framing that the load carried in the 
longitudinal direction was in general so small that it 


been argued that side stringers were necessary to 
prevent the frames tripping, but the investigation of 
Dr. Bruhn, published in 1905, and the later paper by 
Mr. Foster King, read before the Institution in 1916, 
had both dealt shrewd blows at the tripping super 
stition. The conclusion could not be resisted that 
the modern but not yet very general practice of leaving 
outside stringers and the associated reduction in the 
number of double bottom intercostals was sound. 

Sir Archibald Denny welcomed the discussion of 
this subject. Some of the longitudinals which were 
fitted were just about as useful as a postage stamp 
would be in the structure of a ship. The attitude of 
the British Corporation had been to make war on 
superfluities and to eliminate unnecessary material 
wherever possible. Other classification societies were 
also sympathetic to reform. Care must, of course, 
be exercised. Superstructures, for example, had to 
be made strong enough if they were of any length. 
Progress was being made in ship design in the direction 
of simplification, and he looked for more rapid develop- 
ments during the next few years. 

Mr. A. T. Wall said that designers were in the hands 
of the classification societies. It had been suggested 
that the rules of these societies were not to be taken 
too literally. They were to be regarded rather as the 
basis of design, and were in no sense cast iron regula- 
tions. He hoped that one of the results of the pre- 
sentation of the paper would be to press that point 
home. 

Professor Abell, in reply, said that his main object 
was to elicit discussion, and to put forward a point 
of view which had not made a general appeal as yet 
to shipbuilders. He agreed that something could be 
learned from the concrete engineer. It was a correct 
criticism that he had been guilty of a certain amount of 
special pleading, and perhaps had not always been 
convinced by his own argument. The goal at which 
to aim had been mentioned by Sir Owen Philipps at 
the Institution dinner. 

At the final session, on March 18th, the principal 
paper on the agenda was that by Mr. K. G. Finlay on 
‘The Spacing of Transverse Bulkheads,”’ of which 
the following is an abstract : 


In a paper read last summer at Liverpool before this Institu- 
tion, Sir Westcott Abell criticised somewhat severely the 

*factorial”’ system of water-tight subdivision, which was 
agreed to by the International Conve ntion, appointed to con- 
sider the whole question of safety of life at sea, following the loss 
of the Titanic in 1912. His objection was based chiefly on the 
view that the reduction in the permissible length of water-tight 
compartment—relative to the floodable length—would result 
in the construction of vessels having compartments shorter than 
the lengths available for these vessels as “ one-compartment ”’ 
ships, and, at the same time, too long to permit the vessels to 
float with any two compartments open to the sea, t.¢e., when 
damaged in way of a water-tight bulkhead. Generally speaking, 
Sir Westcott Abell contended that lengths of compartments, 
instead of being determined by multiplying floodable length 
by a “factor of subdivision "'—which gradually diminishes as 
the length of vessel increases—should be as nearly as possible 
either of the full floodable or ha!f the floodable length, and thus 
correspond with the “one-compartment” and the “ two- 
compartment "’ standard respectively, the higher grades of 
safety being attained, by small stages, with increased length of 
ship. He submitted a ““ New Scheme’ of subdivision, showing 
both by diagram and by table the approximate positions of 
bulkheads proposed by him, and the corresponding degree of 

safety which he associated with each grade of subdivision. His 
conclusions applied to cargo vessels 41 0ft. and upwards in length, 
carrying a relatively small number of passengers, and were, in 
brief, that not only were longer—and therefore more profitable— 
cargo holds obtainable under his “‘ New Scheme” than under 
the then existing regulations, but that in respect also of safety 
the “‘ New Scheme ” was the superior one. 

Recently an “‘ alternative method "’ of determining the lengths 
of water-tight compartments was announced by the Board of 
Trade. This method, which may be adopted “ at the option of 
the owners or builders,” has features in common with both the 
Convention and the “New Scheme.” Like the Convention 
scheme, it is factorial in principle, but the factor of subdivision 
for a ship of any length between 410ft. and 570ft. is greater than 
that required by Convention, consequently longer holds are 
permissible. In conjunction with these longer holds, however, 
a closer degree of subdivision is required at the fore end of any 
ship of, or exceeding, 440ft. in length, since the combined length 
of the two compartments immediately abaft the collision bulk- 
head must not exceed 0.90 of the floodable length. 

The method used by the author for comparing the safety of a 
ship, subdivided acc ording to these various schemes, was that 
of calculating in each case the “‘ odds on " for loss when run into 
by another vessel. Assuming a certain longitudinal extent of 
damage to be caused by the bow of a colliding vessel, it is a 
simple matter to ascertain the ratio which the unsafe percentage 
of the ship’s length bears to the safe percentage. Thus, if a ship 
having six water-tight bulkheads will sink when struck in way 
of any one of them, and if, say, 10 per cent. of the ship’s lengt h 
be the assumed fore-and-aft extent of the damage below water, 
then it follows that 60 per cent. of the vessel's length is unsafe— 
provided that no two bulkheads be distant from one another less 
than 10 per cent. Hence the “odds on for loss” are 60 to 
100 — 60, or 1.5 to unity. 

The main conclusions arrived at by the author are :- 

(1) That, having regard to reasonable variations in per- 
meability, draught, and length of damage, the Convention—- 
or factorial—system of subdivision is, as a whole, distinctly 
safer than the “‘ New Scheme ” of Sir Westcott Abell ; and 
(2) That the close subdivi ision in the foremost holds, required 
by the Board of Trade’s “‘ alternative method,”’ could justifiably 
be omitted in vessels under, say, 500ft. length. 


Sir Westcott Abell said that the paper would have 
been more useful if the author had applied his argu- 
ment to the problem as a whole rather than to the 
particular views advanced at Liverpool last summer. 
It was not then pretended that a complete solution 
had been put forward. Mr. Finlay had persisted in an 
excessive degree of accuracy which was not justified, 
as it was possible slightly to alter the position of the 
bulkhead and considerably to change the nature af 
the problem. As a matter of fact, in any solution of 
the problem it was necessary to take not only the 
mean position of a bulkhead but the variations of the 
position of the bulkhead about its mean position, 
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There was a certain length of ship in which it was 
possible-to get the full bulkhead spacing for each 
compartment, and a greater length of ship in which 
the same result was obtained by increasing the num- 
ber of bulkheads by one. He congratulated the 
author, however, on his useful work as regarded the 
effect of variation of permeability on the chances of 
loss of the vessel. The reasons for producing the 
*“new scheme "’ had not, perhaps, been fully realised. 
It was felt by shipowners that while the curve of 
subdivision for purely passenger ships was more or 
less satisfactory, the case of the cargo ship was not 
treated in a manner which took full account of the 
economic requirements of cargo transportation. It 
was in those circumstances that he (Sir Westcott 
Abell) had prepared a report which for a purely cargo 
ship provided a reasonable length of hold, and from 
the particular point of view of chances of loss gave 
an arrangement which was approximately equivalent 
to the requirements of the convention. What was 
known as the Board of Trade alternative scheme was 
really produced in order to take into account the 
points raised in his Liverpool paper, and the alter- 
native scheme was really a combination of the best 
points of the Convention plan and that scheme. Mr. 
Finlay had shown that the Board of Trade alternative 
scheme was, on the whole, superior to the Convention 
scheme. He was in agreement with Mr. Finlay 
regarding close subdivision in the foremost hold. 

Professor J. J. Welch said that he still retained the 
opinion which he expressed at Liverpool that the 
‘factorial’? system was on the whole superior to 
that advocated by Sir Westcott Abell. Mr. Finlay 
had shown in detail what he (Professor Welch) had 
endeavoured to prove by reference to general prin- 
ciples. He thought Mr. Finlay had made very reason- 
able assumptions, and he agreed generally with his 
conclusions. 

Sir Archibald Denny said that most of those present 
had seen the results of collisions at sea and the length 
below the water line damaged in such disasters. The 
Bulkhead Committee felt that it could not by any 
reasonable system of transverse subdivision provide 
for the effects of a long ripping blow such as destroyed 
the Titanic, and that it was better to recognise that 
tact. As vessels increased in length, however, it was 
# Simpler task to make them safer, and that should 
be taken advantage of, although it was not always 
possible to have the theoretically perfect arrange- 
ment of bulkheads. It was in the Committee’s mind 
that vessels carrying a large number of passengers 
would have larger freeboard ratios than cargo boats. 
lf it was found by experience that the requirements 
were too severe the whole subject could be discussed 
and an alteration made. 

Mr. A. T. Wall, who intimated that he had made 
a good deal of use of the regulations governing sub- 
division, thought that the time had come for a fresh 
discussion of the subject. The general feeling in 
shipyards was that the whole subject required to be 
straightened out. There were so many variables in 
the problem that accurate treatment was not possible. 

In Mr. Finlay’s absence it was stated that the reply 
to the points raised would be made in writing. 

A paper dealing with * Defliections of Bulkheads 
and of Ships,’ was then presented by Mr. A. M. Robb. 
An abstract follows : 


Defle tions of Bulkheads.—The application of the theory of 
beams to the investigation of the problem of bulkhead stiffening 
involves, at the outset, the determination of two unknown 
quantities, namely, the degree of constraint exercised upon the 

tiffeners by their end attachments, and the extent of the strip 
of plating which acts in association with each stiffener ; the first 
of these unknowns governs the calculation of the bending moment 
acting on a stiffener, the second governs the calculation of the 
resisting moment of the stiffener. The deflection curves obtained 
experimentally by the Bulkhead Committee, 1915, have been 
brought under review from this standpoint. Deflection curves 
have been calculated for varying degrees of constraint and for 
moments of inertia varied by including different widths of plating. 
The general conclusion arrived at is that the beam theory does 
apply to the ease of a bulkhead stiffener, subject to the assump- 
tion of about 69 per cent. corstraint at the ends, a stress of about 
8 tons per square inch, and an effective width of plating equal 
to about twenty five times its thickness. 

Deflections of Stips.—Observations of the deflections of ships 
for the purpose determining the modulus of elasticity of the 
structure have rarely been made. The only figures of this kind 
recorded in the ‘‘ Transactions” of the Institution show that 
the values of E range from 9300 tons per square inch to 11,700 
tons per square inch, whereas direct tension tests on a piece of 
the material of which any one of the ships was constructed would 
have given a value of about 13,500 tons per square inch. The 
author's explanation of the difference between the “ deflection ” 
value of E and the “‘ tension *’ value of E is that the effect of the 
shear is not included in deflection calculations. He admits, 
however, that the evidence is not quite satisfactory, and that 
further experiments are necessary before the truth of the 
explanation is established. He dismisses the alternative explana- 
tion based on the argument that the structures dealt with in the 
deflection experiments were riveted, and so not perfectly homo- 
geneous ; that there was “ slipping ”’ at the rivoted attachments, 
which resulted in the observed deflection being greater than the 
deflection calculated solely on the extension of the metal. Had 

lipping "’ taken place, it should have shown itself in ‘“ per 
manent set,’ since a “slip” is not recoverable when the load 
causing it is removed even though the actual extension of the 
Such observations of deflections, however, 
as have been made did not show signs of “ permanent set,” the 
structures having returned to their initial shapes. Further, 
Dr. Montgomerie’ experiments on riveted joints indicate tha: 

slipping ’’ does not take place below a@ stress of about 9 tons 
per square inch, whereas in the experiments analysed’ the 
observed stresses were below this amount. This investigation, 
the author points out, has a direct bearing on one of the funda- 
mental assumptions on which strength calculations are based, 
namely, the assumption that the material of the ship girder may 
be taken to be homogeneous. If the difference peat the 
** deflection ’’ and the “tension” values of E can be explained 
by the fact that the shearing force is left out of account in the 


maverial disappears 


justifiable. If, on the other hand, it be assumed that there is 
“shipping,” the assumption is not justifiable; the fact of 
“ slipping ’’ renders it impossible to determine the stress at any 

int, since the extent to which a riveted attachment may shirk 
its full duty and so throw an additional burden on adjoining 
material is indeterminate. 


Sir John Biles said that the new part of the paper 
was that which showed that the stress on a bulkhead 
was partly due to bending and partly due to tension. 
It was an interesting instance of an analysis of facts 
which were obscure but which had thus been made 
evident to the naked eye. With regard to the deflec- 
tion of ships, he was much interested to see that for 
the first time there had been introduced into the 
problem the deflection due to shear, and Mr. Robb had 
offered an explanation of the difficulty of the “‘ Wolff” 
experiment in that it had not been possible hitherto 
to reconcile the value of E obtained by the measure- 
ment of stress and strain and the deflection of the 
ship as a whole. It was the amount of deflection due 
to shear which, added to the bending stress deflection, 
gave the total deflection. 

Mr. J. Foster King said that he could not follow the 
line of argument of the author. He agreed that Mr. 
Robb had shown the relationships between the mathe- 
matical curves of deflection and the observed deflec- 
tion in bulkheads within certain limits. Mathe- 
matical analysis would not, however, solve the whole 
problem. As the deflection increased, the aid which 
the mathematician could render tended to decrease. 
It was necessary to have recourse to experiment to 
arrive at the best conditions in practice, and a good 
deal of work on the subject had been done by the 
British Corporation. 

Mr. F. W. Thorne dealt at some length with the 
question of end constraint. Mr. Robb, he said, 
claimed that it was a reasonable general conclusion 
that the beam theory applied to the case of a bulkhead 
stiffener subject to the assumption of about 60 per 
cent. constraint on the ends. It was obvious that the 
degree of end constraint exercised upon the stiffeners 
by their end attachments depended upon the kind of 
structure to which the end attachments were secured 
and also to the conditions of loading of the adjacent 
parts of the structure. It was most important that 
an item such as a bulkhead stiffener should be treated 
jointly with the adjacent structure and should not be 
isolated from the structure and then given an assumed 
end constraint. In a paper read before the Institution 
in 1918 Sir George Thurston gave a very simple 
approximation for determining the bending moments 
at the junctions of floors, frames, &c., in concrete 
ships. His method could be applied with advantage 
to the case stated by Mr. Robb. In a bulkhead stiffener 
connected at its upper and lower ends by brackets to 
beams, the end constraint could be estimated and the 
brackets designed to deal with the bending moment. 
To illustrate this remark, he (Mr. Thorne) took the 
case of a particular stiffener, and showed that the 
end constraint was 100 per cent., 50 per cent., 33 per 
cent., and 66 per cent., according to the conditions. 
It appeared, therefore, somewhat rough and ready to 
summarise this all-important question into one sen- 
tence end to assume about 60 per cent. end constraint 
irrespective of the adjacent structure. He hoped 
that at some future date Mr. Robb would see his way 
clear to give comparisons between the estimated end 
constraints and those deduced from experiment. 

Mr. Robb briefly replied to the discussion. Referring 
to Mr. Foster King’s objections, he said that the paper 
showed that the beam theory only applied as long as 
the load did not cause deflection beyond a certain 
amount. He was not without hope, however, that it 
would be possible to carry the matter another stage 
forward if there were agreement that the first step 
was a reasonable one. It was one of the pleasures 
of those who practised applied science to try and open 
up new fields. With regard to the second part of the 
paper, bending was an exceedingly complex action, 
and it was found necessary to split it into two com- 
ponents, one producing longitudinal stress and the 
other shearing stress. The important point was that 
longitudinal stress was only a component and nothing 
more. 

The last paper was by Mr. J. J. King-Salter, and 
was entitled “‘ Some Experiments on Tallows used for 
Launching Ships.’’ As this paper is of very limited 
interest to shipbuilders in this country we do not 
propose to reprint it. 

Only one member, Mr. J. T. Ottewill, of Fairfield, 
contributed to the discussion, but he dealt with the 
subject in an extremely practical manner. He pointed 
out that for winter launches tallow should be soft 
with a melting point not exceeding 114 deg. Fah, It 
should be subjected to the following tests. A melted 
sample should be applied to a clean dry wood surface 
to a thickness of three-eighths of an inch, and then 
exposed for about twelve hours to a temperature of 
from 25 deg. to 39 deg. Fah. It should then be sub- 
jected to a pressure test of not less than 4 tons per 
square foot for a further period of about 4 hours. 
After these tests the tallow should exhibit a firm, 
clear, uncracked surface, should be firmly adhering 
to the wood, and show little or no compression in 
thickness. Another sample should be applied to the 
actual ground ways in order to carry. out a model 
launch. The ways should be coated with lubricant, 
and the model slide loaded to 2} tons per square foot 
for about four hours. The tallow should show no 















launches the melting point should be about 118 deg. 
Fah., and the temperature for the twelve hours’ 
exposure should range between 40 deg. and 60 deg. 
Fah. It should be noted, he said, that in the launching 
of large vessels the actual pressure per square foot 
on the bearing surface of the tallow very rarely 
exceeded 2} tons, whereas he had had experience with 
Russian tallow which sustained a load of 9 to 9} tons 
per square foot at temperatures varying from 54 to 
60 deg. Fah. with little or no reduction in the thick 
ness of the tallow. While it was agreed that the 
tallow on the ways provided the sliding surface, the 
success of a launch was largely due to the quality oi 
the lubricants used. The cofficient of friction between 
the surfaces of the tallow had to be overcome. The 
value of this coefficient varied from .02 to .05, and 
too much care could not be given to the selection of 
the ingredients forming the main lubricant. A pre 

paration which had given very satisfactory results 
was composed of recovered tallow from a previous 
launch which was melted, refined, and mixed with 
train oil—in reality a genuine whale oil-—in the pro- 
portion of about two tallow and one oil. There 
appeared to be great diversity of opinion regarding 
the method of application of tallow to the ways. The 
best, simplest and most economical method was to 
squirt the molten tallow on the ways with a syringe. 
By this means the tallow was put on in small quantities 
which were distributed over moderately large areas 
so that the tallow cooled fairly quickly, while the 
use of the syringe enabled the grease to be laid on 
small and obstructed parts of the ways. It was most 
essential for the ways to be thoroughly clean and dry 
before starting to apply the tallow. As soon as the 
ways were coated and the tallow cool and hard the 
lubricant should be smeared on the ways with the 
hand, soft soap added in the form of small dabs, and 
finally the whole surface sprinkled with train oil by 
means of a syringe. The use of grease irons between 
the standing and sliding ways which were not removed 
until a few hours before setting up, kept the two su 

faces from coming into contact, and also prevented 
the lubricant being squeezed out. The loss of lubri- 
eants caused by squeezing out could be considerably 
reduced if the consistency were carefully tested by 
making up samples. 








Books of Reference. 


Willing’s Press Guide, 1921 London: James Willing, 
Limited, 125, Strand, W.C.2. 2s.—-In the forty-eighth 
annual issue of this guide, which has just appeared, the 
number of pages devoted to journals is very nearly 
four hundred and fifty. The arrangement is the same as 
in previous issues, and can be commended as convenient 
and facilitating references 


The Port of Swansea. Tides, Rates and Dock Facilities. 
1921. Compiled and arranged by Mr. H. N. Appleby 
Published by the Swansea Harbour Board.—This inter 
esting booklet, issued by the Swansea Harbour Trust, 
contains useful information for all persons who have to 
make use of the port in their business. A brief description 
is given of all the facilities the port has at its disposal, and, 
besides tide tables, many details are included of procedure 
in incoming and outgoing cargoes 


Blackburn Chamber of Commerce Year Book, 1920. 
Published by the Bemrose Publicity Company, Limited, 
Derby.—This newly-issued year book has been compiled 
by Mr. Edward Rudd, Secretary to the Chamber. The 
treatment of the book is on similar lines to that of many 
we have already noticed. The history of Blackburn, with 
its many industries, is ably handled by the author. The 
classified trade index is good, but the trade-mark section 
might well be enlarged. The printing of letterpress and 
blocks is excellent. 


A Handbook of Formule, Tables, and Memoranda for 
Architectural Surveyors, Draughtsmen and Others engaged 


in Building. By J. TT. Hurst. Sixteenth edition 
London: E. and F. N.-Spon, Limited, 57, Haymarket, 
S.W.1. Price 10s. net.—The seven hundred pages of this 


small pocket-book have been thoroughly revised, and 
many improvements have been embodied in them 
Practically every section has been augmented, and all 
the latest information to the time of going to press, has, 
we are informed, been included. 


The ** Mechanical World” Year Book, 1921. Man- 
chester: Emmott and Co., Limited, 65, King-street 
2s. 6d. net.—Several new features have been introduced 


into the present edition of this work. A section on cast 
tooth gearing has been added, with tables and data which 
will cover any requirements in this section. Much new 
matter in connect.on with ‘ball and roller bearings ’’ has 
been included, and the tables and data given will be 
found of value. Lubricants and lubrication are treated at 
good length, and the section on chain gearing has been 
entirely rewritten. A new table of the properties of 
saturated steam has been added. Over three hundred pages 
of closely condensed information is given in the new issue 
of this well-known book 





NATIONAL FEDERATION OF IRON AND STEEL MANUFACTURERS. 
—At the annual meeting of the National Federation of Iron and 
Steel Manufacturers, held recently, the following were appointed 
for the ensuing year :—President, Sir Frederick Mills, Bart., 
chairmnan and managing director of the Ebbw Vale Steel, Iron 
and Coal Company, Limited; vice-presidents, Mr. William 
Clark, managing director, Vickers Limited, Sheffield ; Mr. John 
Craig, chairman of David Colville and Sons, Motherwell ; and 
Mr. Arthur Dorman, director of Dorman, Long and Co., Limited, 





disturbance as a result ef this test. For summer 





expression for deflection, the assumption of homogeneity is 
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A Seven-Day Journal. 


Dear Coal Effect on Industry. 


AN instructive memorandum has been issued by 
the National Federation of Iron and Steel Manufac- 
turers in connection with the manner in which high 
charges for coal affect the industries affiliated to the 
Federation. The iron and steel trades are, of course, 
among the largest consumers of coal, and low output 
and high prices for fuel have already made their 
influence felt both on production and employment. It 
is stated that output has fallen by 40 per cent.; that 
the number of workers employed in February, 1921, 
was only 71 per cent. of the number employed in 
June, 1920; and that a large number of the men still 
engaged are on short time. The output of the heavy 
iron and steel trades, excluding wrought iron, galvan- 
ised sheets, and tin-plates, is roughly estimated to 
have a value of £193 millions a year, of which sum 
wages represent £51} millions. The cost of the 28 
million tons of coal consumed is estimated at £46} 
millions, of which at least £34 millions represents the 
wages paid to miners. These figures tell their own 
story. 


The New Battleships. 


THe probable destination of the contracts for the 
new battleships is a keen topic of discussion in ship- 
building circles. It is reported that only one of them 
will be laid down in a Government dockyard, probably 
Portsmouth, and that the others will be built, one at 
the Fairfield yard, one at the Vickers establishment at 
Barrow, and a third at the Armstrong Naval Yard. 
Should these rumours prove correct, Lady Astor will 
want to know why Devonport has been left out. 


Protection of Key Industries. 


IN anticipation of the introduction of the Key 
Industries Bill, steps are being taken by the Com- 
mercial Committee of the House of Commons to ascer- 
tain the views of members on the various points which 
are certain to arise when the Government proposals 
are made known. It is understood that the Committee 
will convene a special meeting immediately the House 
reassembles. Among the manufactures for which it is 
now known protection will be given by the Government 
Bill are magnetos and optical, chemical and illuminat- 
ing glassware. According to statements made by the 
associations connected with these industries, the situa- 
tion is one which calls for immediate action. In the 
glass trades large numbers of workers have had to be 
discharged, and indeed some of the factories are only 
being kept open in the hope that the Government Bill 
will give a sufficient measure of protection to enable 
British manufacturers to carry on until the branches 
of the industry affected are firmly established on a 
peace trading basis. In the magneto trade it is 
asserted that the home industry is being throttled by 
German competition, the foreign-made article being 
in some cases offered for sale in England at a price 
below the bare cost of the raw material for the British- 
made magneto. 


Terms of Government Bill. 


MEANWHILE the Government has announced the 
terms of the resolutions which will be submitted to 
the Committee of Ways and Means to protect various 
struggling industries. The manufactures comprised 
within the scope of the resolutions are optical glass, 
scientific instruments, wireless valves and vacuum 
tubes, magnetos and permanent magnets, arc lamp 
carbons, hosiery, latch needles, metallic tungsten 
and its products and compounds with thorium, cerium 
and other rare earth metals, and synthetic organic 
chemicals. The protection required will take the form 
of a 33} per cent. ad valorem duty in certain cases, 
and with the object of checking dumping an addi- 
tional duty will be i . The wording of the pro- 
posed Resolution II. indicates that its terms will 
apply to articles offered for sale in the United King- 
dom at prices below the cost of production or at prices 
which, by reason of depreciation in value in relation 
to sterling of the currency of the country in which the 
goods are manufactured, are below the prices at which 
similar goods can be profitably manufactured in the 
United Kingdom and the free sale of which threatens 
unemployment in home industries. 


Shipyard Joiners’ Strike. 


THERE have been more cases recorded—the last 
was by Yarrow and Co., Limited, a day or two ago— 
of orders for ship repair work or for the completion of 
new vessels launched from British yards having gone 
abroad owing to the prolongation of the joiners’ 
strike. It is stated that the total number of men 
whose services have been lost to the shipyards from 
this cause is about 10,000. Efforts to settle the dis- 
pute have only, it is to be feared, been of a half-hearted 
character. Employers feel that the demand made by 
the men for the continuance of the special bonus is 


utterly unreasonable, and the strikers have found 
employment in other branches of the woodworking 
trades, particularly in the building of houses. The 
unfortunate part of the whole business is that the 
absence of the joiners is throwing large numbers of 
other shipyard workers out of employment, and 
generally paralysing the shipbuilding industry, which 
might have been kept actively engaged in ship repair 
work for some months still to come. 


Exit the Ministry of Shipping. 


In the official sense the Ministry of Shipping came 
to an end yesterday, as although there are still a good 
many questions of account outstanding, they will be 
handed over to the Board of Trade for settlement. 
All Government departments were the target for 
severe criticism during the war period and since, but 
it is generally admitted that the Ministry of Shipping 
was the most efficient of these war-time creations. 
That it achieved the almost impossible feat of main- 
taining our maritime communications in the face of 
a rapidly dwindling tonnage of merchant shipping was 
due mainly to the willing co-operation of so many of 
the leaders of the shipping industry with Sir Joseph 
Maclay, the Controller, and, it should be added, to the 
very able civil staff, of whose services the Ministry had 
the advantage. Even since the Armistice the 
Ministry had had great responsibilities to carry in the 
liquidation of the various undertakings of which it 
had control. It is sometimes overlooked that the 
Ministry not only controlled or managed about three- 
quarters of the world’s shipping, but built vessels in 
practically every shipyard of the United Kingdom 
and in many yards of the United States, Japan, China, 
and Canada, transported the British Armies to and 
from the war zones, with their munitions and stores, 
arranged and transported the food imports of the 
United Kingdom, and during a recent period was 
responsible for the operation of the ex-enemy mercan- 
tile marine. It was the largest business in the world. 


Outlook in Engineering Trades. 


TuHE brochure which has been issued by the Engi- 
neering and National Employers’ Federations is very 
opportune at a time when negotiations are in progress 
to deal with the question of wages on a permanent 
basis. The details which are given of orders definitely 
lost to British firms through inability to quote prices 
which could compete with those of foreign engineer- 
ing firms will, it is hoped, be appreciated by the 
workers, to whom the book is particularly addressed. 
One good point made is that there is an unofficial strike 
among consumers of British manufactures who will 
not buy except under the pressure of absolute necessity 
until goods become cheaper. Immediate action in 
reducing the cost of production is urged as the only 
way to prevent a vast increase in unemployment, and 
it is stated without any qualification that a definite 
reduction in hourly rates and an increase in individual 
output are both necessary. The effect of this reduc- 
tion on the standard of life will, it is added, depend on 
the fall in the cost of living and the extent to which the 
workpeople maintain and even increase their actual 
earnings by a greater intensity of output. These 
arguments may seem trite and obvious to those who 
have given any attention to the industrial problem, 
but it is in plain truths of this character that the 
workers need instruction. 


New System in Shipbuilding. 


Ir is good news that, as the result of prolonged 
negotiations, agreement has been reached as to the 
subjects which are to be discussed at the meetings now 
in progress of the Shipbuilding Employers’ Federation 
and representatives of the trade unions whose mem- 
bers are engaged in shipbuilding and subsidiary indus- 
tries. Rumour, which in this instance is believed to be 
well founded, indicates that the main topics which will 
be on the agenda are the adoption of piecework and the 
abandonment of claims for higher time rates, the 
object in view being a reduction in the cost of ship- 
building without any real fall of earnings in com- 
parison with the cost of living. With a general reduc- 
tion in wages the cost of living will fall automatically, 
and a way out of the vicious circle of high wages and 
high price of commodities will have been found. The 
satisfactory feature of the situation in the shipbuilding 
industry is said to be the desire of the Labour leaders, 
with the fewest exceptions, to reach a solution of the 
difficult problems with which they as well as employers 
are confronted. 


Important Locomotive Contract. 


In addition to the contract for the repair of the 
large number of locomotives for Russian railways 
secured by the Armstrong Company, which, it is 
estimated, will provide employment for 2000 men for 
some years, an order has been: obtained by the same 








company for 200 locomotives for the Belgian State 





Railways. The satisfactory feature is that this busi 
ness was secured for the new Scotswood shops of the 
Armstrong Company in face of the keenest foreign 
competition. The destination of the contract was 
indeed in doubt until the last moment, and it is under- 
stood that the price had toe be cut to the finest limits 
before the work was placed in the hands of the firm. 
The total number of locomotives for which tenders 
were invited was 350, and for 150 of them the order 
has been placed abroad. 


Critical Mining Situation. 

ALTHOUGH nothing definite can take place until 
some hours after we have gone to press, the situation 
at the time of writing indicates an intention on 
the part of the miners to cease work at midnight 
on March 3lst, when Government control of the 
industry ceases. It was intimated, indeed, by Mr 
Herbert Smith at Wednesday’s meeting with Si: 
Robert Horne that the miners’ executive had decided 
to withdraw all workers from the mines, including 
pumpmen and enginemen. This threat followed a 
refusal on the part of the President of the Board ot 
Trade to consider the demand made for a subsidy for 
the coal industry to maintain wages at an artificial 
level. Before the conference terminated Sir Robert 
pointed out the gravity of the situation in the event ot 
all the men in the pits being withdrawn. By such 
action the miners would be destroying their own means 
of livelihood and inflicting a disastrous blow on indus 
try generally. 


Liandarcy Oil Plant. 


GREAT reticence is still being observed by the Anglo 
Persian Oil Company as to the details of the huge 
plant which is being erected on a site about four miles 
from Swansea. The place has hitherto been known 
as Skewen, but it has been decided to name the new 
industrial village Llandarcy, in memory of the late 
Mr. W. K. Darcy, who was a pioneer of oil exploration 
in Persia. The prefix is a concession to Welsh senti- 
ment. The first cargo of oil arrived this week in the 
tanker British Queen, and is now being pumped. 
The full scheme includes refineries as well as storage 
accommodation. Pipe lines are being laid between 
Llandarcy and Swansea Docks. The statement that 
the company is making an expenditure of £8,000,000 
on the plant is probably quite wide of the truth. 
There is good reason for believing that the actual 
outlay is nearer £4,000,000. 


New Cane Sugar Process. 


As a result of a long series of practical experiments 
carried out in Java, it is stated that a Danish chemist 
has succeeded in working out a new process which 
may revolutionise the refining operations in the cane 
sugar industry. The new method, it is said, substitutes 
for lime in the refining process a finely comminuted 
charcoal, an innovation which reduces the time of the 
operation and gives a superior product on filtering. 
The charcoal being obtained by the combustion of the 
refuse from the filtering, the process is thus rendered 
practically continuous. The further claim is made that 
the new process will increase the yield of sugar from 
the cane. 


American Wireless Station at Shanghai. 


Apvices from Washington indicate that the difli- 
culties which had arisen in connection with the high- 
wered wireless station which the American Federal 
elegraph Company was to erect at Shanghai have 
i to diplomatic pressure. The work of erection, 
which is to be begun immediately, is expected 
to occupy about eighteen months. Other stations are 
to be erected at a later date at Canton, Peking, and 
Kharbin. The putting into operation of the Shanghai 
station should, it is believed enable direct wireless 
communication to be effected across the Pacific 
without the intervention of relay stations 


A New Dutch Airship. 


Deraits have been published in 7'he Times of what 
is claimed to be a new type of airship, for the design 
of which Mr. A. Boerner is said to be responsible. In 
this case the balloon is built up of a large number of 
small cells attached to a duralumin chassis. Tho 
three-chamber gas system, using hydrogen, nitrogen 
and air, has been introduced to minimise the fire risk, 
and the arrangement is said to reduce the loss of 
hydrogen due to diffusion as compared with other 
methods. It is also reported that there are novel 


features in the propeller system, but the nature of 
them is not disclosed. The airship is to be 950ft. long, 
is to be fitted with engines capable of developing 
6400 horse-power, and is to possess a speed under 





favourable conditions of 72 miles per hour. 
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Machine Tool Works at Broadheath | 


In the machine tool branch of engineering there | 


are few firms which have made greater progress in a 
comparatively short time than the Churchill Machine 
Tool Company, Limited. Until about two years ago 
the works of this firm were situated in Frederick-road, 
Pendleton, where, in spite of frequent additions, 
the area available became quite inadequate to enable 
the programme of work to be efficiently carried out. 
In 1918 the proprietors decided that a fresh site with 
more space for development must be found, and it 
was ultimately decided to build a new factory at 


will load the finished machines on to wagons in the 


| works siding. The height of the shop to the eaves is 
25ft., and the height from floor level to the erane 
rails is 18ft., while the stanchions are spaced 2vft. 
apart. The roof prin¢ipals are of light steel section, 
and the roofing is composed of asbestos slates with 
a large area of glazing. Adjoining the erecting shop 
| is a series of subsidiary departments, consisting of a 
| boiler-house, which contains a 27ft. by 7ft. Gin. 
Lancashire boiler which generates steam at 60 Ib. 
pressure for the heating system throughout the works 
|and offices, the steam pressure being reduced for 
| that purpose to 301lb. pressure. Next to the boiler- 
| house is the polishing shop, which is equipped with 
eight Canning polishing lathes, and adjoining it is 
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Broadheath, which is about eight miles from Man- 
chester and which, during the last decade or so, has 
become a very important engineering centre. The 
ground purchased for the new works covers an area 
of 12 acres, and the full length of one side of it is 
traversed by a siding communicating with the 
London and North-Western Railway Company’s 
Manchester and Liverpool line, as may be seen in the 
general plan, Fig. 1. The eompany has also the 
option of purchasing a further 6 acres of adjoining 


land, which it is anticipated will be eventually 
acquired for further extensions of the works. A 
general view of the works is given in Fig. 2, and 


various interior views are reproduced herewith and 
on page 350, while sectional drawings of the work- 
shops are given in Fig. 5. 

In all well-arranged modern 


works one of the 


| are in line with the erecting shop bays. 


the steel store. This department is equipped with 
sufficient power hack saws to supply the whole of 
the machine tool side of the works with the necessary 
steel sections. Adjacent to the store is a large open- 
sided shed, 120ft. long by 30ft. wide, built for the 
storage of other raw materials. There is, finally, 
the paint shop, which is 1200 square feet in extent, 
and in which the machine parts receive their finishing 
touches. 


MACHINE SHops. 


The machine shops adjoining the erecting shop 
comprise four bays, each 42ft. 3in. wide by 220ft. 
long, and having a combined area of 37,400 square 
feet. These bays are arranged parallel under a 
north light saw-tooth roof of strong construction, and 
The main 





hangers, and as the roof is of standard construction 
throughout, it has been possible to design the mill 
gearing so that the stretchers and stringers are of 
uniform lengths. By this arrangement counter- 
shafts can be readily moved as desired—an advantage 
in laying out a works such as this, in which so many 
different types of machines are built. There has 
recently been aided to the saw tooth roof building a 
bay, 200tt. long by 64ft. span, for the aecommoda- 
tion of castings awaiting machining, also for a part 
stock assembly section and finished part stock store. 
The major portion of the work to be machined being 
in comparatively light units, it has been necessary 
to place only a very limited number of machines 
under the cranes, and most of tho tools are in one 
40ft. by 200ft. bay. which is served by a 10-ton Royce 


erane. No. 4 bay of the machine shop is served by a 
6-cwt. hammerhead crane, made by Royces, of 


Trafford Park. Its work is to transfer objects from 
the final operation machines on one side of the bay 
to the component part assembly benches on the 
other side of the bay. It is proposed at some future 
time to complete the building line on this side to the 
main building by the erection of another 200ft. by 
30ft. bay, with a pitched roof. 


HARDENING SHOP. 


A well-equipped hardening shop forms a very 
important section of the works. The building com 
prises three bays, 30ft. span by 50ft. long, and con 
tains all the furnaces and appurtenances required for 
the machine tool and small tool sections. The 
equipment includes case-hardening gas furnaces by 
Davis, and natural draught furnaces for low heat 
treatment. For high-speed cutter work, the Churchill 
H.S.S. furnaces are used. Adjacent to this depart 
ment is a sand-blast room, which is provided with two 
complete units by Tilghmans, of Broadheath. 

Between the above department and the temporary 
office building is the transformer-house, which deals 
with the current supplied by the Altrincham Electric 
Supply. Limited, which current enters the works at 
2100 volts, two-phase, 80 periods, and is transformed 
to three-phase, 400 volts, for use in the squirrel cage 
motors. For the cranes and the variable-speed 
motors, which are used for testing purposes, direct 
current is provided by a 135-kilowatt motor generato: 
made by the British Thomson-Houston Company, 
Limited, which is operated direct off the power 
company's mains. A small amount of direct current 
at 220 volts is used for hand drills, centre grinders 
and other auxiliary tools, and the current for these 
purposes distributed throughout the works by 
terminal plug boxes. A distinguishing feature of the 
heating system is the manner in which the piping has 
been arranged. It is fitted in the roof and close 
to the windows, and we are informed that, despite 
many gloomy predictions from various authorities 
on heating, the arrangement has proved an un- 
qualified suecess. 

The small tool department is a two-storey building. 
180ft. long by 36ft. wide. In it the manufacture of 
cutters is carried out. Power is supplied by a 50 horse- 
power squirrel cage motor on each floor, the drive 
being taken through a Broadbent pulley, which 
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FIG. 2—-GENERAL VIEW 


chief desiderata is a lay-out which will provide for a 
continuous flow of the component parts manufactured 
to a central inspection department; whence the 
objects are either taken to a finished part store or 
go to the general erecting shop, and that course has 
been strictly followed in the planning of the present 
works, which in some respects constitute a decided 
departure from orthodox practice. 


ERECTING SHOP. 

The erecting shop, of which several views are given 
on page 350 covers 40,000 square feet and consists 
of five parallel bays, 42ft. 2}in. span, under pitched 
roofs, each served by a powerful overhead crane, all 
the cranes being arranged in such a manner that they 








OF THE CHURCHILL MACHINE TOOL COMPANY’S 


stanchions are spaced 20ft. apart, and the height of 
the shop to the eaves is 12ft. 10in. The roof is made 
of asbestos slates with glazed north lights. This 
department contains 16,000ft. of 2}in. line shafting 
which runs in Hoffmann ball bearings, and is driven 
by three 40 horse-power squirrel-cage motors mounted 
on concrete pedestals along the centre gangway, 
the starters for the motors being housed in an acces- | 
sible position in the pedestals. A drawing showing 
the arrangement of the shafting and motors is given | 
in Fig. 6. A noteworthy feature in this department | 
is the arrangement of the mill gearing, which is of | 
such a design that it has nowhere been necessary to 
drill, and thus weaken the main roof sections. Fric- 
tion holds are employed everywhere for the shaft 
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enables the motor to gather full speed before taking 
up the line shaft load. All the line shafting in this 
department runs in ball bearings. 

A garage 105ft. by 30ft., a pattern store 100ft. 
by 40ft., a pattern shop 105ft. by 45ft., and a canteen 
form one separate block of buildings. The canteen 
is capable of accommodating 750 men and a staff of 
about 150, and the general arrangements are very 
comfortable and convenient. Cooking is carried out 
by means of steam and gas, and the whole of the 
department under the direction of a canteen 
manager. 


1s 


WorkKS ORGANISATION. 
In the organisation of the various departments 
of these works simplicity of control has been the chief 
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aim. An order for a special machine, after passing | part stock assembly bay. In it, as far as it is possible, | ago and still in use to-day is the ‘‘ Rowan” method. 
through the usual preliminaries in the general office, | unit erection is carried out. Components, such a; The limitations, however, of this basis of payment 
is passed on to the drawing-office. where it is con- | whe l heads, gear boxes, reversing mechanism, &c.,| are well known, and for some years the company 
densed to synopsis form, and, finally, put through | are assembled in gauges and jigs, and they then pass has adopted a scheme in co-operation with their 
to the works progress office. Standard machines | after inspection into the finished part store to be employees of a differential bonus over and above 

















FIG.3 DRIVING ARRANGEMENTS IN THE MACHINE SHOP FIG. 4 THE CANTEEN 


are allocated from the various batches which are called for later when required in the main erection that provided by the Rowan system. Time allow 
constantly being put in hand. At this stage, demands shops. The development of this department has, ances and bonus are still calculated on the Rowan 
are put through to the purchasing department and we understand, been the means of effecting many system, but to them is added an increasing ratio of 
pattern shop, for any component parts and materials, | improvements in the methods used, and has had bonus as the percentage of time on the work is 
whieh will be required to enable the work to go beneficial results, not the least of which is the reduc- decreased. This method of payment has proved 
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FIG. 5 LONGITUDINAL AND CROSS-SECTIONS THROUGH SHOPS 


forward, In the progress department all operations tion of time taken to assemble the parts worked on. | eminently satisfactory, both to the company and its 
are planned out in sequence, time allowances fixed The complete machines when tested out finally are workpeople, and the results aimed at have been 
and time cards, together with bonus and inspection | each made the subject of a searching report, which | achieved, inasmuch as the total cost of products 
tickets, issued to departmental foremen and inspec- | is required from the chief of the inspection depart- | has been much decreased, whilst output and con 
tion departments. All work is critically inspected | ment. This report, or test sheet, as it is called, is sequently the earnings of the employees have, on the 
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FIG. 6-ARRANGEMENT OF SHAFTING AND MOTORS 


between operations, the chief inspector and the works | identified by the serial number of the machines, | other hand, been greatly increased by reason of the 
superintendent co-operating as far as possible to and is then filed away for future reference, in case | | additional incentive provided by the differential 
ensure the requisite high standard of accuracy | any query should arise concerning any particular| bonus. All machining operations are timed indi- 
necessary to the manufacture of the machines. machino. | vidually. A collective basis of payment is only used 
A department which is worthy of special note is the The system of remuneration adopted many years ' in the case of assemblers working in groups. 
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The Progress of Alpine Tunnels. 


From our own Correspondent.) 


Geneva, March 23rd. 


Desrite the general cry of lack of capital for embarking 
on any new enterprises, engineers representing international 
financial companies are studying the question of piercing 
yet another great Alpine tunnel—this time through the 
Spliigen—which would greatly shorten the distance 
between Central Europe, the Adriatic, and Italy. Those 
interested in the Simplon and Gothard lines are, naturally, 
much alarmed at this new project, especially as the second 
Simplon Tunnel is fast being completed, and the St. 
Gothard has already electrified a considerable stretch of 
its line. In the case of the latter, electric power has, for 
some time past, been used through the tunnel from 
Géschenen to Airolo, and in another year the whole line 
frorn Lucerne to Chiasso will, it is hoped, be electrified. 

As for the second Simplon Tunnel, the masonry lining 
ought to be finished at the end of July next. As soon as 
the second tunnel is finished and the electric installations 
complete, traffic will run through it, while the first tunnel, 
the one at present in use, is being repaired and renovated— 
a work expected to last about six months. Consequently 
the two Simplon Tunnels should be available for traffic 
in the spring of 1922. At the end of January 97 per cent. 
of the second Simplon Tunnel was fully excavated. On 
an average, 334 workers were employed in the tunnel itself 
and 127 outside. Within the tunnel the temperature 
reached 77 deg. Fah. 

The Létschberg Railway, which is an adjunct to the 
Simplon, connecting it with the northern French railways, 
is contemplating two new tunnels on the south side of the 
Létschberg Tunnel, between Lalden and Brigue, one to be 
3000 m. long and the other 1000m. The longer would 
pass above the Mundbach Gorge, then under the Mundbach, 
and have its outlet in a wooded locality, well sheltered 
from avalanches, which have caused so much trouble on 
the Létschberg line. The shorter tunnel would make it 
possible to avoid a place near the Rhone bridge which is 
also very badly exposed to avalanches. Experts consider 
both these new tunnels necessary. 

It is argued by those who are against the driving of the 
new tunnels that when the St. Gothard line is fully elec- 
trified, the second Simplon Tunnel opened, and the Létsch- 
berg line improved, not only will the time of the journey 
by these lines be shortened, but the cost of transport both 
for passengers and goods traffic will be lessened. Nothing, 
it is urged, will be gained by the heavy expenditure which 
the piercing of a large new tunnel would entail, nor could 
such a tunnel in any way compete with those already 
existing. 

The Hauenstein Base Tunnel, which was built by the 
German firm of Julius Berger and was completed in 1914, 
is also being reconstructed, and it and its line will act as a 
feeder, so to speak, of the St. Gothard line. Apparently 
no tunnel has given so much trouble as the Hauenstein, 
although it was one of those which were constructed in the 
shortest time and at the cheapest rate. The advancement 
of the tunnel roof in the red marl and anhydrite parts of 
the tunnel! is going on satisfactorily, and the reconstruction 
should be completed by the end of 1921, if nothing unfore- 
seen occurs. The red mari has evidently given a good deal 
of trouble. Not only has the tunnel roof had to be 
replaced, but the walls in places where they had broken 
or otherwise proved defective have had to be reinstated. 
4 good deal of the masonry work has had to be done over 
afresh, but the Swiss engineers have tested everything so 
carefully that they hope no more repairs will now be 
needed—at any rate not till after the lapse of a reasonable 
period. At the end of last year rather more than 400 men 
were being employed in the tannel, but before that far 
fewer were employed, on account of the difficulty of finding 
men with the necessary expert knowledge. The estimated 
cost of the whole work of reconstruction about 
2 000, 000€. 

lt is easy to understand why the Swiss State Railways, 
which are mainly interested in international traffic, should 
not be at all inclined to favour any proposed new main 
tunnel. Already international traffic has been tending to 
go round and not through Switzerland, one cause of which 
is undoubtedly the continued high value of the Swiss franc. 
Thus Italy, whose lira is worth only about 22 centimes in 
Switzerland, instead of 100, has found it cheaper to carry 
her goods from Germany vié the Brenner and Austria, 
although that route is longer than that vid Switzerland ; 
but as the value of the German mark is only about 
9-10 centimes, instead of 1.20f., and that of the Austrian 
krone only 14 centimes, instead of 103, it is to the interests 
of both Germany and Austria to divert traffic from Switzer- 
land. To show how much goods traffic in Switzerland has 
been affected largely by merchandise in transit evading 
the country, I may point out that last January the goods 
traffic of the Federal lines was only 1,024,000 tons, as 
compared with 1,166,863 tons in January, 1920. 

All this traffic, however, was not international goods 
traffic, which alone fell off from 1,420,991 tons in 1913 to 
only 37,527 tons in 1919. Similarly as regards inter- 
national passenger traffic. The Orient Express avoids 
Switzerland now altogether and goes vid Brussels, Cologne, 
and Vienna, and thence to Budapest and Belgrade, con- 

necting in Belgrade with the Simplon Express for Athens, 
Constantinople, and Bucarest. This, of course, very 
seriously affects the St. Gothard line. Moreover, although 
the Simplon express from Paris vid Vallorbe-Lausanne and 
Domodossola is running, in its case again, owing to the 
high value of the Swiss franc, the French find it cheaper to 
use the Mont Cenis route both for passenger and goods 
traffic. 

Possibly when the exchange has become once more 
normal and international transport better regulated, a 
difference of 10 kiloms. or 20 kiloms. in the length of a 
journey might be quite negligible, and the capital involved 
in a new Alpine tunnel as matters are at present would 
never pay any interest. The only argument in favour of a 
new Spliigen Tunnel is that it would give employment at 
&@ time when it is acutely needed. That, however, would 
not appeal to capitalists seeking a good investment for 
their money. 


is 


approximating to 32,400 foot-tons, from the Ilin. guns 


taking effect in the vicinity of the after-turret, the second 


guns of the Derfflinger. 
action 32 


explosion of the magazine below. 


partments more than to their heavy belt armour that four 
of them managed to struggle back to port, there to remain 
under repair for some five or six months. 


ested in the matter of the performance of the armour- 
piercing shells of the Fleet, and now that the imposition 
of silence had passed, he felt he might be permitted to 
speak upon a matter which so nearly concerned them 
The impression created by the statements in Lord Jellicoe’s 
book was as unfortunate as it was unintentional. 
examination of the actual phrases used discloses the fact 
that there was no imputation against the metallurgical 
properties and treatment of the shell body as an armour 
piercer, and, indeed, where the shells functioned properly 
as a whole, the turret, side and deck armour of the German 
ships was repeatedly perforated : and this not with salvos, 
but by shells falling singly. 
THe ENGtNeer on February 20th, 1920, showed the ex- 
cellent effects obtained. That Lord Jellicoe on his appoint- 
ment as First Sea Lord assembled a committee to consider 
the whole subject of the performance of the British pro- 
jectiles is a matter for congratulation. 
deliberations, it hecame immediately evident that, not 
only the explosive and filling and fuse then in use de- 
manded improvement, but also that the old proof require- 
ments of the A.P.—armour-piercing—shell bodies were 
out of date. 
the many technical difficulties met with in solving the 
problem, but it was sufficient to say that they involved a 
complete revolution in armour-piercing projectile manu- 
facture, not only metallurgically, but in design also 
and the whole problem had 
least possible delay and under war conditions of labour. 


that the total ex 
consisted exclusively of armour-piercing projectiles. The 
British fired rather less than 50 per cent. of armour- 
piercers, and when the diversity of the targets—enemy 
ships—was remembered, that was not surprising. There 
was no official record of the number of hits obtained by 
heavy shells, but from other sources it was possible by 
selection to arrive at a useful comparison of the relative 
efficiency of the British and German projectiles. The 
Princess Royal was hit nine times, probably al) 12in. A.P. 
shells, and remained in action with one turret disabled. 
The Derfflinger, hit by seven heavy shells of 13.5in. or 
15in. calibre, probably all A.P. projectiles, remained in 
the line, but with her two after-turrets wrecked, a third 
partially disabled, and only one turret left in effective 
condition. 
heavy German shells, and after the action steamed across 
the North Sea at full 
fifteen hits, arrived with difficulty at Hamburg with four 
of her forward compartments flooded, and her forecastle 
only 6ft. above water. 
hors de combat. 


British battle-cruisers to the armour-piercing qualities 
alone of the German projectiles. That the turret armour 


the Alps, together with the time taken to construct them 
and their lengths. Taking them in order of construction, 
we find that the Mont Cenis Tunnel, which is 74 miles long, 
took thirteen vears and one month to build; the St. 
Gothard Tunnel, 9} miles long, took seven years and four 
months ; the Arlberg Tunnel, 6} miles long, took three 
years ; the Simplon Tunnel, 12} miles long, took six years 
and six months; the Létschberg Tunnel, which is 9 miles 
long, took four years; the Hauenstein Base Tunnel, 
5 miles 94 yards long. took two years and six months ; 
rag 5 oe Mont d’Or Tunnel, 3} miles long, took five years 
to build. 








British and German Naval War 
Material. 


Art the annual meeting of Hadfields, Limited, on Wed- 
nesday last, the chairman, Sir Robert Hadfield, devoted 
part of his address to a consideration of the relative merits 
of British and German war material, as exhibited by the 
Battle of Jutland. 

It was, he said, very regrettable that the impression 
shoula have become prevalent, not only in England, but 
abroad also, that the British ships were inferior to those 
of the German Fleet. The calamity, almost incredible in 
its swiftness and completeness, which overtook three of 
our armoured cruisers appeared to have led to a belief 
in the super-excellence of the German armour-piercing 
shells, and the public attributed the sinking of these three 
ships to the inferiority of their armour. The German 
battleships of the “ Kaiser”’ class, built in 1911, were 
armoured to the extent of 35 per cent. of the total dis- 
epee while similar British ships, the “ Orion ” class, 

ad but 29 per cent. The Seydlitz, built in 1912, carried 
31 per cent., against the ships of the “‘ Lion ” and “‘ Queen 
Mary ” class of the same date, 23 cent. But, while 
these figures showed an important difference between the 
percentage weights of armour worn by the opposing 
vessels, they could give but an inadequate idea of its 
actual protectional value. The fact to remember was 
that British armour withstood the attacks which it was 
designed to defeat, and kept out the German projectiles 
wherever its thickness warranted that expectation. The 
9in. armour on the Queen Mary’s turret failed under the 
concentrated effect of two and probably three A.P. shells 
fired by the Derfflinger, a blow approximating to 48,000 
foot-tons. ‘The Indefatigable succumbed to two blows, 


of the Von der Tann, delivered in quick succession, one 


striking the 7in. armour immediately under the fore- 
turret. Later in the day, a Tin. turret in the Invincible 
was struck by a salvo of three or four shells from the 12in. 
The Queen Mary was only in 
min.; the Indefatigable 15 min.; and the 
Invincible 12 min. Tn each case the ship sank owing to the 
The llin. and 12in. 
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His firm, continued Sir Kobert, was particularly inter- 
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As a result of their 


It was impossible to convey in a few words 


to be worked out with the‘ 


It must not be supposed, Sir Robert went on to say, 
diture of ammunition at Jutland 


ti 


The Warspite received twenty-seven hits by 


d. The Kénig, having only 


She was so damaged as to be 


Tt would be unfair to attribute the sinking of the three 








Jt is interesting to recall the principal tunnels through 





of those three ships was perforated there was no doubt, 


results of 
armour 
assert that at the time of the Battle of Jutland the Britis! 
ships were armed with the better projectile. 


th 


principal railway systems of the United States. 
able extensions of this port and town, in connection with 
which foreign engineering co-operation is to be invited, are 
in contemplation. 


Diaz. 


at 
superstructure 26ft. wide and I4ft. high, from mean low 


o 
encounter a greater depth of water than 12.5 fathoms. 
Two piers, each approximately 780ft. in length, are to be 
constructed, and they are to be sufficiently wide to provide 
four lines of railway. There will be three warehouses, with 
a storing capacity of 40,000 tons, on each wharf. Overhead 
travelling cranes and other modern loading and unloading 
equipment will be required. 
concrete and steel, including the roofs. 
be of granite, the floors of concrete, and the windows and 
doors of steel. 
upon the dam fronting the harbour. 
of 600ft. and will occupy the space between the two piers. 
This part of the construction will be of creosoted piling and 


but that result seemed to have been attained by the weight 
of the combined blow of several shells striking more or less 
together, and not to the armour-piercing effect of single 
shells. The immediate cause of their loss was the explo- 
sion of their magazines, and that might equally well have 
been the fate of the Lion, whose turret armour was per 
forated, and also the Derfflinger, whose two after-turrets 
were wrecked by British A.P. shells. None of the British 
armoured ships were sunk as the direct effect of gun attack, 
while two German ships—the Lutzow and Seydlitz 
actually suffered that fate. The latter ship was run ashore 
to prevent her sinking in deep water. 

Thus the conclusion was reached that any impression of 


German superiority in material was unwarranted. 


Having had the exceptional opportunity of examinin, 


in a most exhaustive manner modern German—Krupp 


A.P. shells, and alzo being in possession of comparative 
ate tests of contemporary German and British 
ercers, Sir Robert said he could confidently 








Mexican Port Improvements. 


Wirn the object of restoring the former important 
nternational commerce of Mexico, the Government has 
i to proceed at the earliest opportunity with « 


determined 

wide system of port and harbour extension and improve 
ments, which will involve the outlay of several million 
pesos. Existing ports, at the same time, are to be relieve: 
of many of the burdens imposed by the late Government. 
such as the institution of the prohibitive charges which 
practically killed foreign merchant vessels’ trade at such 
ports as Salina Cruz and Puerto Mexico, formerly known 
as Coatzacoalcos. As a commencement the heavy tolls 
at the first-named port have been considerably lightened, 
but still insufficiently to meet the expectations of the 
owners of foreign vessels calling at the port. 


Salina Cruz, the Atlantic terminus of the Tehuantepec 


National Railws y, and Puerto Mexico, the Pacific terminus 
of the same railway, as well as Guaymas, the principal port 
on the Gulf of California, have been declared free zones, 
thus abolishing all customs formalities and allowing 
merchandise in transit or for re-exportation to be admitted 
free of duty. 
free zones to serve as assembling places for raw materials, 
which may be converted into manufactured products 
within their area, thus stimulating national industry 
The Tehuantepec Railway, at the same time, would again 
become the logical medium for the transit and distribution 
of 
Europe, and the Orient, relieving the present congestion 


Tt is thought that this policy will cause the 


merchandise between North and South America. 


n the Panama Canal and entering into serious rivalry with 
1at waterway. 
Guaymas has been declared a free port on account of its 


important geographical position, which gives it undoubted 
advantages with respect to the conduct of North American 


belt armour of the German battle-cruisers was perforated | and Asiatic commerce. The port forms the southern 
repeatedly, and it was due to their armoured decks and | terminus of the South Pacific Railway of Mexico, and 
to their very adequate subdivision into water-tight com-| through the frontier town of Nogales joins up with the 


Consider- 


The most important governmental project is, however, 


the extension of the works at the port of Manzanillo, a 
Pacific harbour well sheltered and with a good anchorage, 
with from four to six fathoms of water close to the beach 
The Mexican Government has already carried out con 
siderable improvements there, and spent on them over 


00,000,000 dols. under the régime of the late Porfirio 
When the contemplated additions have been com- 
leted Manzanillo will rank as the most important port 


n the Pacific coast of Mexico. The improvements will 


comprise :—The extension of the existing breakwater for 


further length of 200 m.—say, 657ft. The structure has 
present a length of 1446ft. and is crowned with solid 


The sea side is faced with granite blocks, each 
The extension will not 


de. 
eighing between 30 and 60 tons. 


The construction will be of 
The coping will 


A quay wharf is also to be built, resting 
It will have a length 


mber. The dam will be extended eastward from the 


railway to Punta de San Pedrita, a distance of approxi- 
mately 1500ft., the space thus enclosed, which will amount 
to an afea of about eight acres and will become available 
for construction, will be filled to level. The depth of water 


not more than 6ft. or 7ft. It will be necessary to remove 
small hill which is situated at the east end of the town of 


Manzanillo, and to reduce a hill directly behind the centre 
of the town to a maximum of 80ft. 
involve the removal of about1,000,000 cubic metres of earth. 
The material so obtained from the removal will be utilised 
for the filling in of the lagoon at the south of the town in 
order to reclaim as much land as possible for building sites. 


The operations will 


The contractors who take the work in hand will also be 


required to tender for the construction of a new waterworks 
system, to include a pumping station at Colomo, some 
9 kiloms. distant from Manzanillo, which is to supply a 
reservoir 180ft. above sea level, from which the town will 
be supplied through a 12in. redwood main leading to « 
reservoir placed at the west end of Manzanillo, at an 
ele 
sy 
hydrants. 


vation of about 85ft. There will be a distribution 
stem to all streets and to all wharves with street fire 
The streets are to be provided with sewers. 
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Railway Matters. 


tue Mimister of Transport has informed the railway 
companies that, in his opinion, the restoration of week-end 
tickets for commercial travellers is desirable, and he hopes 
to be ma position to inake an announcement ve ry shortly 


DuRING the six months ended December last the regis - 
tered imports of parts of rail locomotives into the United 


Kingdom, consigned from the United States, were valued | 


at £186,992. No imports of axles, tires and wheels, as 
such, were registered. 

Ar a meeting of the Chief Civil Engineers of the State 
railways of Australia it was stated that the conversion of 
the whole of the existing railways to 4ft. 8}in. gauge would 
cost £93,629,000, and that to give a uniform gauge between 
the five capital cities would cost £26,581,000. 


DvuRING the year ended June, 1920, the Commissioners 


of the New South Wales railways received 1909 suggestions | 


as to improvements and economies. Of them, 211), 
representing an annual saving of £34,492, were adopted 
and bonuses amounting to £4390 were paid for the sug - 
vestions. 

Iv is announced from Buenos Aires that the adminis- 
tration of the Argentine State Railways has signed a con- 
tract with the firm of Krupps for the supply of 10,000 steel 
wheels at a cost of 49 gold pesos 60 centavos—just under 
¢10—per wheel. Fourteen American, British and German 
lirms competed for the contract. The difference in price 
is noteworthy as the other competitors were asking as 
much as 70, 74 and even 118 gold pesos per wheel. 


Tue report of the Departmental Committee which 
inquired into the derailment of the Prince of Wales's train 
m Western Australia has recently been presented to the 
Parliament of that State. The accident is said to have 
been due to the spreading of the track owing to excessive 
moisture after heavy rain. The report was accompanied 
from the Commissioner of Railways, who 
could not have foreseen o1 
precaution than was taken 
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Cue Glasgow Subway is an uncontrolled railway, and 


therefore does not get the benefit of the State guarantee. 
Last year its receipts were £77,901 as against £82,935 in 
1919. ‘There was a loss of £4396, and the overdraft at the 
hank was £17,403 The closing of the line, unless there 


is an improvement in the revenue, is threatened, in fact 
we understand that the shareholders have agreed to th .t 
course. The Glasgow Corporation may take over the 
line, but if it is to be a paying concern, only a nominal 
price could be given 

Txe anomalies created by the standardisation of wages 
was the subject of a question in the House of Commons 
on March Lith, which gave Sir Eric Geddes an oppor- 
tunity of referring to the unanimity of the award of the 
National Wages Board last spring. 
railway companies took their men into closer conference 
yood might result and many anomalies be removed by 
conference rather than by complaints. Sir W. Davison 
seid that his question referred to removing conditions 
under which, at country stations, two men were doing 
work which could be done by one. 


Tue popularity in the United States of the tramcar in | 


preference to rapid-transit railways was the subject of an 
artiele by Mr. Henry Brincke: hoff in the Electric Ratlway 
Journal last December. In 1880, when New York had a 


population of 2,000,000 people, -79 per cent. used the | 


trams; in 1900, with a population of 3,500,000. the ratio | 
was 70 per cent.; and in 1919, after the city had spent 


He thought that if the | 








Notes and Memoranda. 





Tue official report on the explosion of a steam pipe at 
the Port Dundas power station, Glasgow, which failed by 
tearing out of its flange, emphasises the danger of making 
pipe joints with the jointing material only inside the bolt 
In the case unde: review, however, the trouble was 
accentuated by defective welding between the flange and 


cirele. 


pipe. 


IN a paper entitled “The Story of 


Institute of Electricel Enzineers, Mr. G. 


with electric propelling machinery. 


ute by the Westinghouse Company. 


6,000,000 tons and the exports to 1,300,000 tons. 


| Slovakia and Germany in almost equal parts. 


Slovakia. 


other minerals. 
THe use of explosions for 


appeared in the runners of water turbines. 


a channel covered with shect 
jected to blows sufficiently great to break the runners. 


Every substance used for wood preservation must be 
sufficiently soluble in water to produce a toxic solution, 
but with very poisonous substances this solubility need 

In some cases a solubility of one per million 
The two mineral preservatives generally noted 
soluble 
in water, but the creosotes are but sparingly soluble as a 
It appears, however, that some of the ingredients 
of the creosote oils are sufficiently soluble to render the 
The non-toxic oils are said to act as reser- 
voirs of the toxic ingredients and feed them out slowly to 
the wood. Some speculations have been indulged in as to 


the difference between the several forms of preservatives 


not be yvreat 
is enough. 
and zinc chloride—are freely 


sodium fluoride 


whole 


water toxic. 


due to the difference of solubility 


Tue Argentine Government has granted a concession 
to the General Wireless Telegraph Company, of Paris, 
to construct on the Argentine coast a powerful radio- 
telegraph and radio-telephone station to communicate 
com- 
pany, it is stated, expects to establish telephone connec- 
tion with Paris by a system of continuous waves of 800- | 
The duration of the concession 
It authorises the company to carry 
on experiments in long-distance radio-telephony, and if 
at the end of three years the experiments are considered 
by the Government to be satisfactory, the concession will 
be extended to permit of commercial exploitation of | 
wireless telephone as well as telegraph communication. 


with France and other European countries. The 


kilowatt power and over. 
is for thirty years. 


Three plants are, it is stated, to be erected. 


by the United States Forest Produets Laboratory. 


the Induction | 
Motor,” appearing in the March issue of the Journal of the 
B. Lamme says 
that at the present time nineteen lerge battleships and 
battle-eruisers for the American navy are being fitted 
Ten of the vessels are 
| being dealt with by the General Electric Company and 


Tue Austrian imports for the year 1920 amounted to 
ree - 
quarters of the total imports were received from Czecho- 
A quarter 
| of the exports went to Italy, another quarter to Czecho- 
Two-thirds of the imports consisted of coal, 
and a large part of the remainder of foodstuffs. Sixty per 
cent. of the exports consisted of wood, ores, magnesite and 


clearing ice from the head- | 
races of water power plants is put forward by Mr. T. A. 

Ross in a letter to the editor of the Canadian Enginerr, | 
as the possible cause of some of the cracks which have 
He points out 
that a depth charge of 40 lb. of explosive at 50ft. from the 
surface will destroy any submarine within 500ft., and 
suggests that when explosives aie used to break up ice in 
ice the turbines may be sub- | 


Tat charring does not preserve wood has been proved 
Tests 


| show that the charring of fence posts and telegraph poles 
so long practised does not appreciably deley the rotting ; 
in fact, in the experiments the charred posts denayed 
more quickly then the uncharred 
treatment should have a preservative action, as charcoal 
is not subject to the action of living organisms or ordinary 


550,000,000 dols. on subways, third-tracking and extending 
clevated railways and additional rapid-transit equipment, 
13 per cent. still used the tramways. In Chicago, in 1906, 
with a population of 2,000,000, the proportion was 75 per 
cent., and the ratio remained the same with the 2,800,000 


Theoretically, such | 





inhabitants in 1919 

Tae financial statement as to the expenditure and 
receipts for December gave also the figures for the nine 
months April to Decen In the White Paper, Cmd. 815, 


her 


issued in July last, were the figures for the three months 
January March, 1920. Thus by adding together these 
two sets of figures, we get the expenditure of the year 
It is shown to have been £237,796,593, or a ratio of 97.4 
per cent. to the receipts, as against £171,991,156, or a 
ratio of 93.0 per cent., for 1919. The increase is one of 
38.3 per cent The expenditure on way and works was 
£35,354,039 in 1920, en increase of £10,822,360, or 44.2 
per cent., and on rolling stock £47,440,857, an increase 


of £16,012,048, or 51 per cent. 

Tux Locomotive Export Association of New York City, 
reporting to the Federal Trade Commission, says that large 
foreign orders were secured in Belgium and Roumania and 
exeeuted at the works of the firms in America which are 
members of the Association. The report speaks of the 
‘ keen competition of European builders, which is already | 
making itself manifest in South America and in the Far 
East.”’ The Federal Trade Commission, in issuing this 
report. observes that before the war Great Britain and 
Germany controlled the European locomotive market, 
‘ but that in recent years the United States had been the | 
only country prepared to ship locomotives in quantities.” 
The total exports in 1920 numbered 1711 locomotives, 
valued at 53,629,847 dols., as compared with 959 loco 
motives of a value of 30,275,728 dols. in 1919. 


Tue imadequacy, under present conditions, of the 
superannuation allowances of old railway servants has, 
on several occasions, been mentioned in this column. The 
irony of the situation has been that the railways have been 
controlled by the Government, but the companies were 
not allowed to increase the benefits and charge them to 
working expenses. On many lines the situation was met 
hy the contributors making a voluntary payment which 
was added to by contributions from the directors. It is 
now announced that the North-Eastern and North 
Staffordshire companies have decided to increase sub- 
stantially the benefits their superannuated servants 
receive and correspondingly to improve the scale for those 
servants who become entitled to superannuation. These 
amounts, if must be remembered, will come out of the 
sums available for paying dividends, and, therefore, out 
of the shareholders’ pockets. ‘ 








| Steel,” 


oxidation, but the covering is by no means complete. 


seasoning occurs Thus, in either case, the 


agencies 
weakens the post too much 

paper The Metallography 
read before the West of Scotland 
Institute, Mr. James Mitchell refers to a type of 


IN a mn of Low-carbon 


lefect 


which frequently arises in practice, which, for want of a 


In | 


beiter term, may be described as superficial burning. 
such cases the metal is destroyed on the surface, pre- 
sumably through the oxidising effect of the flame employed 
in heating. Itseems proba! le that this oxidation arises from 
the action of the surface scale formed on the piece. Micro- 
scopically it becomes apparent through decarburisation of 
the superficial layers. After such treatment the feilure of 
the metel is common, the reason being that the surface 
fissures caused through over-oxidation serve as starting 

ints for the propagation of cracks throughout the steel. 
aa be argued that when fluxes aro used on the metal 
such conditions do not reedily arise. Mr. Mitchell's expe- 
rience, however, has been that, under such conditions, 


| fluxes afford a very poor protection, as the surface cinder 


formed ie itsclf of a very oxidising nature. 


Tue sheets of grooved wood now commonly employed 
as separators in secondary batteries, though a great 
advance on the original glass rods, suffer under the dis- 
advantage of having a somewhat limited life, with the 
result that the maintenance costs are increased and the 
efficiency of the battery is reduced owing to taking down 
and setting up being necessary when replacement oecurs. 
These disadvantages have, it is claimed, been overcome by 
the separator invented by Mr. T. A. Willard, of the Willard 
Storage Battery Company. Cleveland, U.S.A. This 
separator consists of a base of the purest Para rubber rein- 
forced with a very large number of thin cotton threads. 
These threads act as a capillary channel through which the 
acid solution can percolate. This percolation takes place 
without the qualities of the insulator being impaired, and 


as it is obvious that the rubber is practically indestructible 


the life of the battery is thereby considerably prolonged. 
Another advantage of the arrangement is that it allows 
heavier discharges from the battery to be obtained. 


If 
posts are seasoned before being charred, the charring does 
not reach the bottom of the season checks, and if charred 
before seasoning, the covering will open in places as the 
uncharred 
interior of the wood may become a prey to the destructive 
Charring deep enough to accomplish any good 


Iron and Steel 


| roadside fuel supply station on the London-Brighton road 








Miscellanea. 













































































































































Tue Electricity Commissioners have extended until 
July 30th the time within which objections to the proposals 
concerning the North-West Midlands District scheme may 


be submitted. 


Tue Royal Agricultural Society will this year hold it. 
annual show at Derby, from Tuesday, June 28th, t« 
| Saturday, July 2nd. Particulars may be obtained from 
the Secretary at 16, Bedford-square, London, W.C. 1. 


IMPROVEMENTS in wireless telegraphy to ensure safet, 
of life at sea were referred to by Senatore Marconi at the 
annual dinner of British shipmasters, held at Liverpool, on 
March Ist. The new system of direction finding, which 
had not yet been applied anywhere, had been perfected, 
and Senatore Marconi believed it would do much mor 
than ever was thought possible. 


CONSIDERABLE disgust has been aroused in New Yor! 
by the authorisation granted to the New York Telephone 
Company to increase its rates by 28 per cent. from Apri! 
Ist. In asking authorisation for the increage, the company 
| argued that the payment of increased ealaries and othe: 
| additional expenses amounting to 11,000,000 dols. ha! 
made such a step necessary. 


Tue Polish Legation announces the signature of a 
| million dollar contract with the Radio Corporation of 
America involving the construction by the company of a 
large wireless station at Warsaw. The station and its 
12,400ft. steel towers will be capable of handling 200 words 
@ minute. At the request of the Polish Government it 
has been arranged that the Corporation will operate the 
station for a term of years. 


Tue fifth Swiss Trade Exhibition will be held in Basle 
from April 16th to 26th. The exhibition is a very old 
| established institution, founded on the ancient fair which 
'has been held in Basle at regular intervals since the 

fifteenth century. It is essentially Swiss in character, its 
| object being to promote the sale of Swiss products in the 
home markets and to encourage exports. It also aims at 
fostering the resumption of international trade relations. 


Tue Mont-Agel hill climb, over a and difficult 
course of 6 miles, was held at Monaco on Saturday, March 
12th. There were six classes, covering all types of motor 
vehicles, including motor cycles. In the open class, for 
cars of unlimited engine capacity, a standard 40-50 horse- 
power six-cylinder Rolls-Royce, 1920 model, with ful! 
touring equipment, owned and driven by Mr. A. Sanderson, 
made fastest time and gained first prize. The ascent was 
made in 16 min. 16'/,sec., or at an average speed of 
approximately 25 miles per hour. 


Ir is announced that arrangements are being made tv 
send some ten young Finnish engineering students, who 
have completed their course in the Technical High School 
at Helsingfors, to Germany in order that they may make 
themselves familiar with the latest developments in the 
big industrial establishments of that country. Each 
student is to stay about a year in Germany, and the firms 
of Siemen and Halske and Voigt’s turbine factory are 
mentioned as those to which the students will be attached. 
A sum of 100,000 marks is provided in the Budget for 
defraying the initial expenses of the scheme. 


In connection with the investigation of the economic 
possibilities of the proposed steam ferry traffic between 
Sweden and Great Britein, the Swedish Railway Board 
has made calculetions respecting the r traffic 
| between the two countries during 1920, and finds that 
| about 15,000 travellers made the journey during the year. 
Out of the tote! 13,509 were state-room passe: and the 
rest third class. The Board estimates that the revenue 
derived from passenger traffic on each crossing amounted 
| to a minimum of 7000 kr., and has arrived at the conclusion 
that the present traffic is sufficient to make a steam ferry 
route pay 

Tue Sydney Public Works Committee has opened an 
inquiry into the amplification of the city’s water supply. 
The proposals submitted are intended to meet the needs 
of the metropolitan area up to the year 1932, and include 
a tunnel from Potts Hill reservoir to a pumping station at 
Waterloo, daily delivering capacity by gravitation 
of not less than 100,000,000 The scheme provides 
for various extensions and replacements of existing mains 
stations, plant, &&« throughout the city and 
The estimated cost is £2,109,370 Parliamentary 
sanction to the extent of £290,610 of this amount has 
already been obtained. The cost of the works remaining 
to be carried out is estimated at £1,898,760, and for that 
amount parliamentary authority would be required. 


Tue Automobile Association has just opened an A.A. 
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with a 
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—at Bolney Five Ways, about two miles from Bolney 
Cross Roads, and two and a-half miles from Cuckfield. 
There are now eight of these A.A. roadside fuel stations in 
Great Britain, their situations being :—-Aldermaston—on 
the London-Bath road ; Coombe Hill—-on the Gloucester- 
Tewkesbury road; Blue Boar Corner-——on the London- 
Coventry road; Yarcombe—on the Chard-Exeter road ; 
Bramham Moor—at the junction of Great North Road and 
Tadcaster road; Stumps Cross—on the London-New 
market road, near Great Chesterford; Mere Corner—at 
the junction of Altrincham-Warrington and Knutsford 
Northwich roads; Bolney Five Ways —on the London 
Brighton road. 

AN electrical scheme for Ashburton County, N.Z., at an 
estimated cost of £230,000, has been decided upon. The 
plans provide for the distribution of electric current 
throughout Ashburton County, serving an estimated total 
of 2500 consumers, from @ supply at a pressure of 11,000 
volts, taken in at two points—Ashburton and Methven. 
The scheme wil!, it is anticipated, be entirely self-sup- 
porting, though the estimate allows a loss of approximately 
£2000 upon the initial year’s operations. The proposal alse 
provides for the purchase by the proposed Power Board 
of the electric plant of the Ashburton Electric Supply 
Company. Arrangements have been made for the presenta- 
ion of a petition to the Government asking that a power 
district be created. The Public Works Department will 
also be asked to set aside 700 kilowatts from the sixth unit 
at lake Coleridge for the use of the county. 
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Visible Stresses. 


Ir was Professor Luigi Luiggi, of Rome, who found 
le mot juste in the discussion on Professor Coker’s 
noteworthy paper at the Institution .of Mechanical 
Engineers two weeks ago. Professor Luiggi is an 
inductive philosopher. Bare mathematics and pure 
reasoning on the Greek model do not satisfy him. 
He likes experiments that appeal to the senses. He 
wants to see what is happening, and it is just that 
that Professor Coker’s beautiful optical method of 
examining stresses enables him to do. It was because 
the slides which accompanied the paper showed the 
actual stresses, it was because the physical facts were 
put before them, that he admired the research. The 
slides were complementary to the mathematics. 
Mathematics alone were never quite convincing. 
There might be something wrong with them, they 
might start from a wrong premise, and then the con- 
clusion would be wrong, but no one would ever know. 
Professor Coker was able to show that the mathe- 
matics were right; he showed it by actual physical 
means which left no doubt in the mind and gave a 
reality to the mathematics which without the optical 
proof they lacked. If we may venture to put Pro- 
fessor Luiggi’s view in a brief form, it is that the 
wedding of a sensible fact with mathematics is always 
fruitful. 

For our own part we are bold enough to go even 
further than the Italian philosopher. It seems to us 
that in the particular problems that were under 
Professor Cokers examination—contact pressure 
stresses and tension stresses in a bar of special form— 
the scheme of the distribution of the stresses is so 
much more important than the precise magnitude 
of the stresses that the latter may be neglected by the 
in practical work. Consider, for 
example, this case. It is desired to support a flat- 
ended column upon a plain block of metal. Hitherto 
it has been assumed that if the surfaces are flat the 
stress in the base will be equally distributed. Pro- 
fessor Coker showed that it was very difficult to get 
the surfaces—at least those of the celluloid he employs 
so truly flat that this ideal condition is obtained. 
As a rule, he found that if two similar surfaces were 
pressed together there were high stresses at the 
corners. The easiest way of removing these variations 
of stress was to interpose a strip of rubber between 
the surfaces. Engineers, and particularly bridge 
builders, we need hardly remind our readers, have 
followed that plan for many, many years. Where 
it is necessary that the ends of a girder should bed 
accurately on a bolster or supporting piece, a sheet 
of lead is frequently interposed. Whether the intro- 
duction of lead sheet used in this way came about as 
the result of failures due to local exaggerated stresses, 


engineer engaged 


be to cause equal distribution of the stress. A fact 
of that kind, we say, is far more valuable to practical 
people than the ability to calculate the stresses if 
they are not equally distributed. Now that Professor 
Coker has shown us, by a method there can be no 
gainsaying, that it is not as easy as we thought it 
was to get perfectly equal pressures all over a surface, 
and, furthermore, that the interposition of a flexible 
layer will remove the inequalities, we shall take more 
care to get the surfaces truly flat or where need com- 
mands, and circumstances permit, shall introduce a 
soft layer between the hard faces. In brief, we shall 
take steps to avoid the higher stresses, and, as a 
consequence, the means of measuring them will 
cease to interest us. Again, when we come to tension 
stresses in test pieces on which collars are turned to 
facilitate the use of the extensometer, it is of interest 
to get visible demonstration of the distribution of 
stresses in the neighbourhood of the collar and in 
the collar itself. But these highly localised stresses, 
even when they are intense, have little or no practical 
effect. In Dalby test pieces, the high local stresses 
which occur just at the fillet of the collars do not 
make the specimens break there; the majority 
break in the central region, like plain test pieces. 
Or, again, it may be quite true, as Dr. Hele Shaw 
indicated, that high stresses are set up in the region 
immediately surrounding the supporting surfaces 
under a beam and in the region of the load ; but it 
would appear that such highly localised stresses are 
immaterial—the common law that the strength of a 
beam is measured by the square of its depth remains 
true. Hence, it may be said that, whilst it is deeply 
interesting actually to see the stresses, there is nothing 
in the investigation of such simple structures to 
disturb the engineer, nothing, in fact, that it is worth 
his while to calculate. 

Much of the work done by Professor Coker with 
polarised light has been devoted to the examination 
of the stresses in structures of “ built-up” outline 
—a lattice girder, for example—and in such cases 
his method has given and will continue to give infor 
mation which is of direct practical value, but in the 
case of simple forms, we may say, without the least 
disparagement, that its greatest value is educational. 
On the one hand, it provides, as Professor Luigi 
Luiggi pointed out, a physical proof of mathematical 
investigations ; on the other, it shows that secondary 
stresses of considerable magnitude which escape 
mathematical study may be set up. In simple forms 
those stresses appear to have little or no effect, but 
in complex forms they might have immediate im- 
portance or they might have importance that in 
creased with time. Professor Coker, to take a simple 
example, showed that a little area of high stress 
occurred at the fillet in the Dalby test piece. Though 
that stress is so local that it has no effect during the 
breaking of a specimen, it is at least conceivable that 
the area would increase under long sustained load, 
until it assumed dangerous proportions. Hence, in 
complex figures it is important to recognise the 
existence of these little areas of high stress, and an 
examination of the reasons for their occurrence 
should prove profitable. We are glad to know that 
it is the intention of the Institution of Mechanical 
Engineers to reproduce some of Professor Coker’s 
slides in their natural colours, for they bring home 
to the observer the actual distribution of stresses with 
a distinctness and certainty that cannot be reached 
by mathematics and geometry. 


Calcium. 


Amone the papers read at the recent meeting of 
the Institute of Metals was one dealing with calciurh, 
and describing both the best current methods of 
producing this metal and some of its properties and 
possible uses. It is, perhaps, in itself sufficiently 
interesting to find that a metal which is still almost 
a rarity of the chemist’s laboratory should be seriously 
discussed with a view to its commercial applications. 
This, however, is quite typical of the attitude of those 
who take a long view in regard to technical progress, 
whether in metallurgical or other matters. The 
scientific rarity of to-day becomes the commercial 
product of to-morrow, and then serves in its turn as 
a step to other things. Pages could be filled with 
examples of this kind, but we need not labour the 
point. Calcium in itself must now be regarded as a 
metal hich can be readily obtained, and which, if 
any large demand for it should arise, could be pro- 
duced quite cheaply, since the raw material is plentiful 
and there is nothing technically difficult about its 
manufacture. 

The uses of calcium, unfortunately, do not seem to 
be of a particularly promising or important nature 
there appears to be some difficulty in producing alloys 
between this metal and those in ordinary use although 
lead forms an important exception in this respect 








world which is like ly to be of interest to engineers. 


we cannot say ; but it is evident that the effect must 


An engineering use for the alloys of lead and calcium 
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as bearing metals—is being attempted on a consider- 
able scale in America. That calcium exerts a very 
marked hardening effect on lead is now well known ; 
but before these novel alloys can be accepted as satis- 
factory engineering materials much further informa- 
tion is needed. It is claimed for them that their 
hardness is permanent and is well maintained under 
working conditions. Longer experience would seem 
to be needed to establish this claim, particularly 
where the bearing becomes slightly heated. Lead is 
itself so mobile a metal —it readily undergoes softening 
and re-crystallisation at the ordinary temperature— 
that, while it is by no means impossible, yet it .is 
dificult to see—and therefore requires very full proof 

how it can permanently retain any very great 
degree of hardness. Further, it would at first sight 
be anticipated that alloys containing such a metal as 
calcium would be subject to relatively rapid attack 
by oxygen and moisture, leading to rapid corrosion. 
Now, it appears to be true that metallic calcium itself 
is not so readily attacked by moisture or moist air 
as one might have expected, but alloys are often 
much more corrodible than their component metals. 
Chus the alloys of magnesium and aluminium corrode 
much faster than either of those metals in the pure 
state, and many similar examples might be quoted. 
This, however, is a matter for test and demonstration, 
ind prospective users of lead-calcium alloys can 
readily test this point for themselves. We should, 
indeed. be glad to think that our misgivings on these 
greunds are needless and then to welcome every new 
engineering use of a metal not hitherto employed. 

But even if it should be found that calcium and its 
alloys are of very limited utility, the very fact that 
such a metal could now be made readily available 
for commercial purposes has a very considerable 
significance. Our exploitation of the rarer or rather 
lesser known metals is, up to the present, still very 
incomplete. The periodic table of the chemists 
contains a large number of metals of whose very 
properties we are ignorant ; many of them have never 
yet been prepared in such a state of purity as to jus- 
tify a full study of their properties. What, for 
example, is known of the metal glucinum or beryl- 
lium ¢ With its very low atomic weight—8—it should 
prove to be an extremely light material, and there 
seems to be ground for thinking that it has a much 
higher melting point than aluminium or magnesium. 
But whether it is hard and brittle or soft and ductile, 
and of its strength or toughness we know nothing, 
and still less of the possible properties of alloys into 
which it may enter in either small or large pro- 
portions. The properties of this particular metal are, 
we believe, being explored in America, where metal- 
lurgical investigators have behind them the stimulus 
of an enterprising industry ever ready to seize upon 
and develop a new discovery, and, incidentally, both 
to encourage and to reward the discoverer. But 
even if in this particular case the quest has already 
been taken up elsewhere, so that, at best, we could 
but be second in the field, there are other metals and 
metalloids yet awaiting study. The present time, 
when the commercial exploitation of known and 
existing products is difficult, might well be regarded 
as favourable for carrying out pioneering, exploratory 
studies of these less-known materials with a view to 
future exploitation 


Railway Amalgamations: A Good Stapt. 


THE announcement made on Saturday last that 
the London and North-Western Railway Company is, 
subject to the approval of the shareholders and the 
necessary legal sanction, to acquire the Lancashire 
and Yorkshire Railway, suggests, among other things, 
that the directors of the two companies are doubtful 
as to the ability of the Minister of Transport to carry 
his promised Railways Bill. If it were certain that 
this Bill was to be as outlined in the White Paper 
(md. 787, and that the Bill would become law, the 
two companies in question, along with the Midland, 
North Staffordshire and Furness, would be empowered 
to amalgamate in the proposed North-Western group. 
Or, should the alternative of the Railway Companies’ 
\ssociation be adopted, in a group embracing the 
Caledonian, Glasgow and South-Western and High- 
land also. It seems curious, then, that these two 
should not be content to wait, especially 
as any independent action means the expense of a 
private Bill. One is foreed to the conclusion that, as 
suggested in our leading article of the 11th ultimo, 
there is a strong element of uncertainty as to what will 
he the position of the railways at the end of control, 
ind that these particular companies are determined 
to provide against contingencies. It is true that a 
provisional agreement has been arrived at between the 
North-Eastern and Hull and Barnsley companies, 
whereby the latter will be absorbed by its larger 
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gone conclusion, and the transaction is a minor 
matter compared with what is now announced. In 
1913 the net income of the Lancashire and Yorkshire 
was exceeded only by that of the London and North- 
Western, Great Western, Midland and North-Eastern, 
and on reference to the annual reports for 1920, we find 
that the two companies about to amalgamate possess 
between them one-sixth of the whole railway capital 
of England and Wales, and they spend between one- 
fourth and one-fifth of the total railway expenditure. 
To this particular amalgamation no exception can 
be taken, as for the last seventeen years there has 
been no competition between the companies. We 
may expect to see the withdrawal of the London and 
North-Western Scottish services from Liverpool 
Lime-street--and Manchester—Exchange —the con- 
nections being only those now given from the Lanca- 
shire and Yorkshire stations. There are no longer 
any 40 min. and 45 min. trains between Manchester 
and Liverpool by the North-Western, nor has that 
company now any very fast trains between Leeds 
and Manchester. Both these services are to-day 
better given by the Lancashire and Yorkshire routes. 
Practically in every case where; in former days, there 
was competition, the Lancashire and Yorkshire had 
the advantage. [t has, therefore, never been the 
vassal of its powerful neighbour, and the strength of 
its competition has always been respected. 








British Engineers in Italy. 


From our Spe ial Corre sp indent 


Miran, March 26th, 1921. 


By common consent the prolonged visit of the 
British Delegation to Italy, happily conceived by the 
authorities and no less agreeably arranged by the 
Committee appointed for the purpose, is destined to 
have the best results. Apart from the opportunity of 
enjoying @ heart-to-heart talk with Italian importers 
of raw materials and engineering supplies and the 
smoothing away of many misunderstandings —accen 
tuated by the lack of just such an occasion—the 
visitors have been enabled to see something of the 
remarkable industrial activity of the kingdom and the 
brave efforts of the people to wrench themselves free 
from the ill-effects of the after-war stagnation. The 
idea of the reception originated with Sir Rennell 
Rodd, formerly British Ambassador to Itely, and 
was at once taken up energetically by the Lord Mayor 
of Glasgow. In conjunction with the 
gladly given by chief magistrates of other great engi- 
neering cities—Liverpool, Manchester, and London 
the project gained growth, so that between two and 
three hundred delegates are now touring Italy under 
the most pleasant conditions, and learning more of 
this country and its industrial interests than ever 
before. The programme includes visits to the chief 
manufacturing cities of the kingdom--Rome, Venice, 
Genoa, Florence, Turin, and Milan, where, the 
present time, the heavy depression so long prevailing 
is beginning to lift and the busy wheels of industrial 
progress are again beginning to turn with something 
like old-time regularity. 

There could hardly be a more propitious period for 
such a Delegation to see Italy, apart altogether from 
the delightful spring weather which makes life in this 
country @ perpetual joy. The necessities of the times 
are calling forth all the exertion and all the admirable 
intellectual qualities of the Italians, just as was the 
case during the war. As they ascended then to great 
heights of achievement, so are they again rising supe- 
rior to the numerous difficulties that have presented 
themselves during a period of reconstruction and 
rehabilitation. 

The British Delegation is headed by Mr. W. F. 
Russell, President of the Glasgow Chamber of Com- 
merce, while other distinguished members are the 
Right Honourable A. Braithwaite, Lord Mayor of 
Leeds, and the heacls of some of the largest engineering 
establishments in the North of England and Scotland. 
Much interest has been teken in the preparations in 
hand for the second Milan International Sample Fair, 
to be held here next month; some of the delegates 
express their intention of either waiting over for the 
opening,on April 12th or of coming over again during 
the two weeks that the exhibition will be open. In 
Milan, also, visits have been paid to the railway yards 
and shops, while a short time was spent in viewing 
some of the plants in which the latest machinery for 
high-class printing and lithographic work is installed. 
Milan is the centre of the Italian book trade, and the 
printing of music is also an important industry, 
Other factories visited included those devoted to silk 
reeling and weaving, and the manufacture of velvets. 
There are some important machinery and metal work- 
shops also worthy of attention; and, in fact, the 
majority of the delegates would willingly have pro- 
longed their stay in Milan had time, and a full pro- 
gramme calling them away to other and far-distant 
cities not intervened. 

Genoa, with its ever-busy port now being further 
improved and enlarged, and its numerous industrial 
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ighbour, but this absorption has long been a fore- 


able time. The gigantic breakwater that has been con 
structed, stretching far into the bay, and extending t.. 
the new quays and jetties, were inspected and pro 
nounced first-class engineering work. The new doc! 

which was begun in 1911, was also inspected an! 
admired. The work actually in hand includes the 
completion of the basin Vittorio Emanuele LT, with 
several variations already approved; the addition 
of a jetty in the western portion ; completion of tl 
equipment plants of the existing quays and of the 
new ones now in course of execution ; and the con 
struction of the basin of the Sampierdarena. Th 

approaches to this basin, the water surface of whic} 
willl measure more than 100 hectares — 247 acres —ar 
provided for in the form of a long shore quay and tw: 
large jetties at the extremities, both being in line wit! 
the new western jetty of the basin Vittorio Emanuel: 
It. In all, 5000m. of wall will have to be built 

The visitors learned that the total estimated costs o' 
the works now being taken in hand at Genoa will b: 
not less than 300,000,000 lire, which, at the curren' 
rate of exchange, would represent about £3,000,000) 
but ordinarily £12,000,000. 

Inquiries in other directions showed that there ar 
openings at the present time for many kinds of indu- 
trial machinery in Turin and Milan for the automobil: 
industry,at present rather in the doldrums, but promis 
ing an early revival ; at Genoa, in connection with th: 
many shipyards ; and at Spezia and Bologna, in con 
nection with the artillery and machine tools mad 
there. In still other directions there will soon be « 
demand for additional papermaking machinery 
hitherto the Germans have supplied the greater part 
of such equipment, while Switzerland is also a sub 
stantial contributor. The manufacturers of Ital) 
have recently formed an association, with head 
quarters at Turin, and they will be very glad to enter 
into business relations with British engineering firm 
able to supply papermaking machinery. In the whol) 
ot Italy there are but two firms making these machine- 
and their output is sold years ahead. Then again, ther: 
is a demand for hemp-working machinery. It i 
satisfactory to say that such plants as there are com 
principally from the United Kingdom, and efforts to 
increase the connection are certain to be rewarded 
with The visitors learned that the more 
simple classes of woodworking machinery in 
request, and here the suggestion was thrown out that 
it would be mutually profitable were British manu 
tacturers of all such machinery to open a showroom 
in some important city of Italy, where the differen! 
types of such machinery could be seen and personals 
explained by some permanent agent able to convers* 
in Italian or, at least, in French. It is not improbablk 
thet in several instances, as a result of this most 
fortuitous visit of the British delegates, showrooms and 
duly appointed agents will be established. Never was 
there a more promising time in which to carry out 
this idea; for, owing to the difficulties met with im 
hand labour, every class of mechanical appliance is 
being sought for and at almost any price. For many 
vears to come Italy must be dependent upon her 
foreign imports in this direction. The delegates were 
evidently impressed with the opportunities for British 
trade in a number of different classes of machinery. 
Particular notice was taken of the great suitability 
of Italy for the adoption of electric ploughing. The 
necessary water power is available in almost super 
abundant supply, while the majority of the fields ar: 
small and in many cases flat. Special tests were made 
of the Violati-Tescari cable system with electric 
winches. It is claimed that by this system | hectare 
2.471 acres—-can be ploughed for about 80 lire 
at present about 16s.-—including in this sum the 
increase that has recently taken place in the wages 
of labourers, the possibilities of further increases. 
interest upon invested capital and depreciation. The 
cost per hectare using tractors or other mechanical 
means is estimated at 300 lire —£3--owing principally 
to the extremely high cost of the fuel. As, however, 
coal is now obtainable in small quantities at a low 
figure, owing to the glut of imports, the difference in 
favour of the Violati-Tesceri system is not as apparent 
as it was, say, a twelvernonth ago. 

As far as could be gathered, the demand for general 
agricultural machinery this year is likely to be in 
excess of last, when, owing to unfavourable climatic 
conditions and the partial failure of the crops—espe 
cially in the northern and central districta—the 
demand fell off considerably. By now dealers have 
got rid of their accumulated stocks, and are ready to 
discuss business with their present visitors. It is a 
pity that some of these came but little prepared with 
catalogues, price lists and—more particularly 
ability to promise delivery, to clench orders that might 
in that way have been secured. But there is no reason 
to regret the opportunities lost, as they will present 
themselves again next month, when the Milan Sample 
Fair opens, and at which many of the present visitors 
will probably be present, or at least adequately repre 
sented. 

At Naples an opportunity was taken of viewing thie 
heavy construction work proceeding at the harbour. 
including the building of a protecting reef along the 
Caeacciolo water front ; the further development of 
the new industrial zone at Portici, as a preliminary 
step towards the creation of a large industrial hinter- 
land for the port ; the transformation of the Molo San 
Gennara into a great landing pier for passengers, with 
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direct railway communication with Naples, and other 
features of a wide programme of engineering con- 
struction. When completed, these improvements of 
Naples will place the port in a position of formidable 
competition with that of Genoa. 

The main impression gained by the visitors to the 
northern part of Italy was the necessity which exists 
for efficient cargo-handling machinery, especially in 
the manufacturing centres of Milan, Turin, Genoa, 
Venice, Bologna, and Leghorn, and, in the south, 
Naples. All the principal ports--Genoa, Naples, 
Leghorn and Venive—-are equally in need of addi- 
tional equipments. It was generally considered that 
the commerce of these ports might be handled a great 
deal more effectively than is the case at present, and 
that in the event of the most modern loading and 
uoading machinery being installed the present con 
restion could be considerably diminished. Now that 
the re-eqguipment of the ports referred to is under 
consideration, British manufacturers would appear 
to have an excellent opportunity of obtaining con- 
tracts, more especially at Venice, where the port is to 
be very much enlarged by the building of new docks 
at Marghera, on the mainland. The control of these 
works is in the hands of the Societa por il Porto 
Industriale. 

Textile machinery manufacturers saw a great deal 
in the Central Departments of Lombardy, Piedmont, 
ud Venetia. Seventy-five per cent. of the cotton 
weaving industry is carried on in Lombardy, and at the 
time that the last census was compiled there were 877 
cotton firms operating 1088 factories, with 4,800,000 
pindles and employing about 260,000 hands. The 
iverage [Italian cotton mill has 30,000 to 50,000 
pindles, while the majority of the spinning mills 
have between 500 and 1000 mechanical looms each. 
Of the spinning machinery, 90 per cent. comes from 
the United Kingdom, which also supplies a proportion 
of the weaving machinery ; but here competition is 
met with trom both Germany and Switzerland. Silk 
weaving machinery of British manufacture is also 
nstalled at Como, in the northern part of Lombardy, 
30 miles from Milan, where there are thirty-two mills. 
lhe woollen industry is centred around Biella, in the 
northern part of Piedmont, where there are sixty-six 
weaving mills. Other important plants are to be 
found at Prato in Tuscany, and at Schio and Tieni in 
Vicenza 

Some British manufacturers of woodworking 
machinery found a good opening for their products at 
the different Italian ports visited ; several contracts 
were discussed, and it is believed that business will 
result. It was found, indeed, that woodworking 
machinery is in great demand throughout the king- 
dom, since little of it is made locally, the bulk being 
imported. Although the United Kingdom has sup- 
plied a good many installations, Germany and Switer- 
land were keen competitors before the war, and, no 
doubt, will become so again. It was pointed out to 
some of the delegates interested that to secure a good 
selling connection it would be necessary to have a 
showroom either at Milan, Rome, or Genoa, where 
woodworking machines could be seen in operation ; 
the customer could then form an idea of the value of 
any machine for his particular work. There should 
also be a good supply of catalogues ; correspondence 
should be carried on either in Italian or French. 
Further, a!l measurements should be given in the 
metric system, and quotations for goods should include 
lelivery at the port of entry. 

The use of machine tools has increased considerably 
throughout the kingdom, and at most of the places 
visited it was found that good business might be done. 
sefore the war Germany was the principal source of 
supply, although the United Kingdom has been a 
large exporter of certain kinds of tools to Italy. Those 
manufacturers who are in possession of tools ready 
for prompt delivery may do 2 good business in Italy 
to-day ; the increase in the price of hand labour has 
made these appliances necessary in order to compete 
with other countries of the world 





Literature. 


Properties of Steam and Thermodynamic Theory of 
Turbines. By Professor H. L. Cattenpar, M.A., 
LLD., F.R.S. Demy 8vo. xii -+- 531 pages, with 
37 diagrams and 85 tables. London: Edward 
Arnold. 1920. Price 40s. net. 

Keonautr—b. 1810, d. 1878 —the great French 

chemist and physicist, was the first to determine, 

with a high degree of accuracy, the more important 
properties of steam. His results were based on experi- 
ments, and the formule which he devised were purely 

empirical. A notable example is H= 606.5-+0.305 t, 

where H is the total heat of saturated steam in pound 

Centigrade units, and ¢ the temperature in degrees 

Centigrade. Since Regnault’s time many experi 

menters have distinguished themselves in the same 

field, using ingenious apparatus, and working with 
marvellous accuracy. The results of the later experi- 
ments have combined in showing that those of 

Regnault, which were universally accepted with 

confidence for many years, required revision. While 


theoretical side of the ‘subject has been developed by 
the application of the principles of thermodynamics. 

It is now fully recognised that tables of the pro- 
perties of steam should be characterised by accuracy 
and consistency-——that is to say, the values given 
should agree with approved experimental results, 
and they should also be related to one another by 
formule based on the principles of thermodynamics. 

Professor Callendar has devoted his great abilities 
and many years of strenuous work to experimenting 
on the properties of steam and to rationalising the 
results of his own experiments and those of others. 
The results of his labours in this field are now given 
to the world in the substantial volume before us. 
The subject is clearly expounded and is treated with 
a thoroughness that is highly commendable. The 
author’s equations for steam were first published in 
@® paper in the Proceedings of the Royal Society 
in 1900, which had a great influence in calling atten 
tion to the importance of the rationalisation of steam 
formule. 

The development of the classic characteristic 
equation of Callendar from the fundamental gas 
equation may be here briefly summarised. For what 


accepted that a P V R T, where P is the pressure, 
V the volume of a unit mass, 'T the absolute tempera 
ture, R a constant, and a a reduction factor to convert 
the units of work represented by P V into heat units. 
For example, if P is in pounds per square inch and 


V is in cubic feet, a is , where J is the mechanical 


J 

equivalent of heat. A little consideration will show, 
however, that for any actual gas this gas equation 
will not strictly apply, because when, under any pres 
sure, the temperature is reduced to absolute zero, 
that is, when T = 0, the equation requires that 
V 0, which is impossible. The minimum volume 
which a gas can occupy is that of its molecules when 
age close together. This difficulty is overcome 
by altering the equation to aP(V — b) RT, 
ieee b is a small constant called the ‘‘ co-volume,”’ 
which is the minimum volume to which the gas could 
be reduced. The equation thus modified is, however, 
still only applicable to the more or less permanent 
ases. 





Writing the above equation in the form V b 
bs uge™ 

p? Callendar shows that in order to reconcile 
1 


the results of experiment with the kinetic theory of 
gases in the case of an imperfect gas, it should be 
RT 
altered to \ b oP c, where c denotes what 
is called the “ co-aggregation *’ volume or the diminu 
tion ot volume due to the co-aggregation or pairing 
of the molecules of the gas. The co-aggregation 
volume c is deduced from the cooling effect when a 
gas is expanded through a porous plug or restricted 
orifice. Callendar then shows that for most prac 
tical purposes ¢c may be taken as independent of the 
pressure, and that it may be taken as a function of 


‘T, 
© ( T ) 
where c, is the value of ¢ at the temperature T),. 
RT 
aP 


dar characteristic equation. 


the temperature and may be written c 


T, 
Hence \ b= Cy (; ) , which is the Callen- 


For dry steam, supersaturated, saturated or super- 


R 


heated, Cy 0.4213, when T, 373.1 deg., 


a 
1.07061, and b 0.01602 (F.P.C. 
10 


” 
» 


units); also 


By means ot the characteristic eyuation and various 
fundamental thermodynamic relations, formule for 
all the properties of steam are deduced. 

In Appendix IIT. the author gives a useful sum- 
mary of the units and constants and the equations 
used in the construction of the steam tables. He also 
describes the tables and gives instructions for using 
them. Then follow nine tables, occupying twenty- 
three pages. These tables are well arranged for ready 
reference. 

On page 508 in the notes under Table U1. we notice 
@ misprint in the equation for the co-aggregation 
volume c. The equation should read c¢ 0.4213 


10 


is called a perfect or ideal gas, it has generally been | : 


The chapter on flow through a nozzle forms an 
introduction to the theory of the steam turbine. 
The most interesting section of this chapter is that 
devoted to the study ot supersaturated steam, that 
peculiar condition of steam which results when it 
expands very rapidly, as in a nozzle. The author 
analyses some experiments of Stodola on the flow 
of steam through a nozzle which gave anomalous 
results when the assumption was made that the 
steam was in thermal equilibrium during the dis 
charge. Professor Callendar shows that when the 
steam is considered to be supersaturated the results 
become much more reasonable. 











} } 

Smith and|Marks and Good 
Callendar, | Warren, Davis, Peabody, enough, 

| 1920 1913. | 1909 1912 1915 

i Saturated Steam. Absolute Pressure, | lb. per square inch 

f 38.74 38.79 38.8 38.76 

' 333.1 333 333.1 333.3 

H 612.46 613.56 613.61 614.11 
? 1.9724 19754 1.9762 1.9775 

Saturated Steam. Absolute Pressure, 200 lb. per square inch 

|¢ 194.35 194.2 194.39 194.38 194.39 
2.320 2.316 2.290 2.288 2 4 

H 669.69 669.8 665.61 665.4 665.83 
1.5538 1.555 1.5456 1.5459 1.5456 





Su perheated Steam theolute Pressure, 200 lbh. per square inch 


lt 310 310 310 310 310 

}t, — ¢ | 115.65 115.8 115.61 115.62 115.61 
I 3.0423 3.07 3. 068 3.05 

| H 734.1 734.4 728.7 728.6 731.61 

| @ 1.67737, - 1. 6670 1. 6673 1.6717 
t Saturation temperature in degrees Centigrade 

» = Specific volume in cubic feet per pound 

H Total heat in pound.—Centrigrade units 

? Entropy of steam. 

t, Temperature of superheated steam in degrees Centi 
| grade. 

| & t Degrees, Centigrade, of superheat 


Six chapters are devoted to the theory of the steam 
turbine, in which new methods of analysis are intro- 
duced. The author admits in his preface that these 
new methods are of a somewhat tentative character 
on account of the scarcity of suitable experimental 
data. They, however, seem to be very promising, 
and when the somewhat meagre data of scientific 
tests of turbines become more extensive, no doubt 
these new methods will have extended application. 

In Appendix IT. the more common steam diagrams 
are considered. The P V diagram has been of great 
practical use since the days of Watt, but it is not 
eonvenient for dealing with problems involving the 
properties of steam other than pressure and volume. 
The temperature-entropy diagram was the first of 
the newer diagrams to be used by engineers, and 
although this diagram has been of great service in 
illustrating the theory of the steam engine, it is 
rather inconvenient for solving practical problems. 
The total heat-entropy diagram, frequently called 
the Millier diagram, has been much used for solving 
practical problems, but, as Professor Callendar points 
out, the scale of pressure varies considerably from 
one end of the diagram to the other, which makes 
it necessary to rule the lines of constant pressure 
‘closely, which precludes accuracy of 





| somewhat 


>} measurement in locating state-points, unless the 


pressure is a round number. Another defect of this 
|diagram is that the constant volume lines, often 
| required, cannot be inserted without risk of con- 
| fusion with the constant pressure lines. Professor 
| Callendar favours the total heat-log pressure diagram, 
|of which a working copy will be found in a pocket 
at the end of the book. In this diagram the logarithm 
of the pressure is taken as abscissa with the total 
heat as ordinate. The advantages claimed for this 
diagram are :—(l) Equal ratios of expansion are 
represented by equal intervals. (2) It gives a more 
open scale for the pressure than the MOllier diagram, 
and makes it possible to read the values on a simple 
logarithmic scale with uniform proportionate accuracy 
in all parts of the diagram. (3) The lines of constant 
volume are readily shown on the same diagram. 
Although the adiabatics are no longer straight then 
|curvature is slight, and they cross the saturation 
line without any abrupt change of direction. The 
use of this diagram is facilitated by means of a special 
transparent set-square, having a millimetre scale on 
its vertical edge and a log scale on its horizontal 
edge. Professor Callendar describes fully the con 
struction of the diagram and the methods of using it 
in solving typical problems. 

The publisher is to be congratulated on the general 
get-up of the book; paper, diagrams, printing and 
binding are all excellent. The author may well feel 





10 
(my instead ot ¢c = 0.4213 j=. ). 


It may be of some interest to compare the results 
of Callendar’s equations for steam, as given in his 
steam tables, with the corresponding values given 
in recent steam tables by various authorities. This 
is done in the short tables in the next column for satu- 
rated steam at 1 Ib. and 200 lb. per square inch, and 
for superheated steam at the latter pressure. The 
tables of Smith and Warren are based on Callendar’s 
equations. The other authorities are American, and 
it may be assumed that they were all fully acquainted 
with the work of Callendar and that of other author- 





all this experimental work has been going on, the 





ities when they produced their tables. 


proud of a fine piece of work, which will be much 


referred to by engineers concerned with the scientific 
side of the steam engine, in all its forms, the world 
over. 
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A Big Vertical Mill Engine. 


‘TueRE is now in course of erection at the Middles- 
brough steel works of the Cargo Fleet Iron Company 
#& vertical three-cylinder rolling-mill engine which 
is said to be the most powerful ever constructed. 
This engine, which is the subject of the two sup- 
plements published with this issue, has been designed 
and built by Richardsons, Westgarth and Co., 
Limited, at their Middlesbrough works, and is in- 
tended to drive a train of 32in. finishing rolls for 
large sections. Some idea of the size of the eligine 
may be geined from the fact that the face of an 
average man standing on the ground just comes 
level with the crank shaft, while the set is capable 
of developing &@ meximwn of about 25,000 horse- 
power, or, say, & torque of 417 foot-tons at the full 
speed of 140 revolutions per minute. The cylinders 
are each 45in. in diameter by 52in. stroke, and all 
take steam at 190 lb. per square inch, superheated 
100 deg. Fah. The exhaust. is taken to a central 
barometric condensing plant. 

The purchasers propose to roll joists up to 24in. 
deep by 12in. wide, when the new engine is in 
commission, and to break their already good record 
in output. In this connection it is noteworthy that 
the makers have guaranteed that the engine will be 
capeble of reversing four times in a minute, and 
we have no doubt that this performance will be 
attained. During our visit to inspect the new engine 
we saw @ similar set of slightly smaller dimensions 
at work, and the engineer told us that it would 
reverse twelve times a minute with no load on, and 
at least six times when loaded. This facility of 
reversal is, of course, largely accounted for by the 


|and bottom for bolting to the bed-plate and to the 


} are 


entablature above by means of Ijin. bolts. On 
one side of each column a bearing is formed for 
carrying the main reversing shaft. These bearings 
fitted with separate cast iron bushes in the 
bottom half, and with cast iron keeps on top, both 
lined with white metal. Facings are provided for the 
crosshead shoe guide-plates, which are of hard cast iron 
6in. thick and cored out for water circulation. We 
understand, however, that it is not anticipated that 
water cooling will be required in normal service. 
The entablature, which ties the tops of the frames 
together, and provides a seating for the cylinders, 
is built up of three castings, 2ft. deep, bolted together 
by means of substantial flanges. The crosshead 
guides are also bolted to the entablature, and the 
whole structure is thus very effectively tied together. 
The three cylinders are duplicate castings, made 
of close-grained iron and fitted with separate liners 


| 2hin. thick, forced into place under hydraulic pressure. 


The liner rests on a projecting lip at the bottom, 
and is held down by the cylinder cover. The space 
between the cylinder and its liner is arranged to form 
a live-steam warming jacket. The cylinders are 
bolted to heavy cast iron cone-shaped standards 
which form the cylinder bottoms, and are of sufficient 
height to give easy access, by means of manholes, 
to the piston-rod stuffing-boxes. There is, in fact, 
ample room for a man to get right inside the standard 
and work on the stuffing-box, while the piston-rod 
can be reached, at arm’s length, from the outside. 
The valve chambers are separate castings bolted 
to the cylinders, the ports being made straight and as 
short as possible to keep down the clearance volume. 
The valves are of the piston type, 20in. in diameter 
at the top and 19%in. at the bottom, in order to bal- 
ance the weight of the moving parts by steam 
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REVERSING AND THROTTLE CONTROL 
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system of valve gears, which is described later in 
this article. 

When an engine of such a size as that under review 
is suddenly reversed, severe stresses are naturally 
set up in the whole structure, and one of the first 
considerations of the builders has been to provide 
an exceptionally wide base to prevent the engine 
rocking. The spread of this base is well shown in 
the photographic end view. Below it there is a mas- 
sive concrete foundation, into which there is embedded 
a heavy iron casting 2ft. deep. The top face of this 
casting and the bottom of the main base are both 
planed. Besides the thirty-six 4in. holding-down 
bolts, there is a series of wedges round the base 
which are driven up against lugs on the sub-base 
to prevent horizontal movement. 

In describing the foundations the engineer at the 
works put forward an interesting theory as to the 
best method of bedding down a big engine. It is 
not, he said, good to tighten the holding-down bolts 
too hard at first, but better to leave just a faint slack 
ness. Then, when the engine is running, it will 
work on the sub-base, and the ridges left on the two 
castings by the planer tool will grind into one another 
forming a very effective lock. The bolts can then 
be tightened down and the two castings may almost 
be considered as one. 

The bed-plate, as we have suggested, is a very 


massive structure, weighing over 105 tons, and 
having a base 22ft. wide by 29ft. fin. long. The 


longitudinal girders are box-shaped castings 4ft. 
deep, strongly ribbed and bolted together at the 
centre. Six box-seetion cross girders, each 18in. 
wide and carrying one of the main bearings, are 


fitted betwoen the longitudinals, with spigoted joints | machined bright all over. 


and double locking keys in a fore-and-aft direction. 
here are six main columns, of the inverted Y shape, | 
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ENGINES FOR ROLLING MILL ENGINE 


pressure. They work in separate hard cast iron 
liners fitted to the chambers, and take steam at the 
centre. The exhaust takes place over the ends of 
the valve, and is carried to a common exhaust by 
@ pipe outside the valve chamber, which can be 
seen in the back views of the engine. 

Steam is admitted to each cylinder through a 
separate l4in. diameter double-beat throttle valve 
placed close to the piston-valve chamber to ensure 
quick control by reducing to a minimum the volume 
of steam between these valves and the cylinders. 
Each throttle valve is separately adjustable, and all 
three are coupled together for simultaneous operation 
from the driving platform by means of a steam- 
hydraulic reversing engine by Brown Brothers. 

The valve gear, as will be seen from the drawings, 
is of the Joy type, and is capable of cutting off steam 
from the lead up to 70 per cent. of the stroke. It 
is noteworthy that the linkwork has been so pro- 
portioned as to give a very even distribution between 
the two ends of the eylinder in both directions of 
working, while the relation between the points of 
cut-off and release is very satisfactory. We have 
studied a graph of valve positions plotted from 
actual measurements taken on the engine, and it 
was striking how closely the positions of the valve 
coincided both at the top and the bottom of the 
cylinder for going ahead and reversed. 

The reversing quadrant levers are~ cast in one 
piece, as pairs, in H-section steel, and are shrunk 
and keyed on to the main reversing shaft, which is 
10in. in diameter, of forged ingot steel. The valve 
spindles ere made of nickel steel 3in. in diameter, 
and the various link rods are forged from mild steel, 
All the wearing pins are 
case-hardened, and work in phosphor bronze bushes. 

The work entailed in throwing over this reversing 


cach made in two parts, with a planed joint down the | gear, in the short time permissible, is naturally 


centre. 
also fitted with two forged steel hoops, 12in. in 


The two parts are bolted together, and are | considerable, and a special engine was designed for 
| the 


by Brown Brothers and Co., Limited, 


a P 
ee chrunk on to bosses cast on the inside of | of Edinburgh, who also provided the engine already 
each joint. 





Heavy flanges are formed at the top| referred to for operating the stop valves. We give 
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herewith drawings of these two engines. which aro 
of the same general type as those used for reversing 
large marine engines. They are both of the direct 

acting type. The reversing gear engine has a horizon 

tal steam cylinder A, 13in. in diameter by 22in. stroke, 
and a hydraulic cylinder B, the steam and hydrauli: 
pistons being mounted on the same piston-rod ( 
The two ends of the hydraulic cylinder are connected 
by pipes with the casing of a hydraulic valve D, 
which is actuated by the same spindle as the steam 
slide valve. The engine is controlled by a hand leve: 
actuating the valve spindle, and steam is admitted 
above or below the steam piston as required, th: 
hydraulic valve being simultaneously opened so that 
fluid may pass from one end of the hydraulic cylinde: 
to the other. The piston-rod is thus free to move 
until the hunting gear E, operated by a floating leve: 
off the piston-rod, brings the slide valve back to tho 
mid-position, the hydraulic valve being then in such « 
position that no water can escape from either end 
of the hydraulic cylinder. The hydraulic piston is 
thus locked, and the piston-rod cannot move in either 
direction until the hand lever is again moved. Th: 
hydraulic cylinder, acting as a cushion against th: 
steam piston, ensures a steady, even stroke, fre: 
from any shock, and at the same time acts as a locking 
device which holds the piston-rod in any position 
required, from full out to full in, even when stean 
is shut off the reversing engine. In the case 
the throttle control engine, the piston-rod is 
connected direct with the throttle valve lever, th: 
lower end of the engine being provided with a: 
oscillating bearing to allow the necessary angula 
movement. The position of the reversing engin: 

between the frames of the first and second cylinders, 
can be plainly followed in the half-tone engravings 
The throttle engine is placed at the end opposite to 
the rolls, but is not illustrated. 

In order that these engines may be operated at 
time when steam is not available, a small 
hydraulic hand pump, with pipe connections to the 
hydraulic cylinders, is provided. 

The main crank shaft is in three pieces bolted 
together by flanges, and each piece is interchangeable 
not only within the engine under review, but also 
with the shaft of another engine in the same mills. 
The cost of the spare parts necessary is thus greatl) 
reduced. Each section of the shaft is built up fron 
two webs and a pin forged out of one ingot, togethe: 
with two short lengths of flanged shaft shrunk int: 
and pinned to the webs. There is a 5in. hole bore«! 
right through the shaft and pins. The body of th: 
shaft, which weighs 40} tons, is 22in. in diameter, 
while the pins are 23in. in diameter by 20in. long. 
The whole shaft was trued up in the lathe after being 
bolted together. 

The six main bearings carrying the crank she ft 
are 22in. diameter by 24in. long, the bottom halves 
being semi-circular cast iron bushes, cored for wate: 
circulation and fitted in bored recesses in the cross 
girders. The top half bushes are also of cast iron, 
provided with water circulation, and have flat sides 
accurately fitting into the girder recesses. The bushe- 
are lined with a high quality white metal containing 
60 to 62 per cent. of tin, and are interchangeabl: 
one with the other. The bearings are held down 
by forged steel keeps 8in. thick by 18in. wide, with 
two forged nickel steel bolts 4}in. diameter having 
deep lock nuts of a special type. These lock nuts, 
which are also fitted on the connecting-rod and othe 
parts subject to vibration, are very deep, extending 
well beyond the end of the bolt. The end of the bolt 
has a conical recess,and a heavy set screw, of the 
same diameter as the bolt, is screwed down into the 
upper part of the nut to meet the bolt and lock 
the nut. 

The connecting-rods are 10ft. 9in. long between 
centres, 8}in. diameter at the top and 10in. diameter 
at the bottom. They are made oi forged ingot steel 
with forked top ends and marine type big ends 
The bottom end bearings are fitted with circula: 
cast steel bushes lined with white metal, and have 
brass liners at the joints. The bolts are of forged 
nickel steel 5}in. in diameter. The top ends are fitted 
with double bearings of phosphor bronze 10in. in 
diameter by 10in. long, with brass liners secured 
to the rods by nickel steel bolts 3"),,in. in diamete: 
in the body. A Sin. steel pin is fitted near the centre 
of each connecting-rod for operating the Joy valve 
gear. The piston-rods are 9in. in diameter, of forged 
nickel steel, and are secured in the forged steel 
crosshead by a single deep forged steel nut with a 
7}in. diameter fine thread. The crosshead has two 
journals for the top end bearings, and is extended at 
each side to carry the crosshead shoes, which are of 
cast iron having double bearing surfaces 13in. wide 
by 2ft. 104in. long. United States metallic packing 
is fitted to the stuffing-boxes of the piston-rods, 
piston valve spindles, and throttle valve spindles. 


ol 


The pistons are cone-shaped steel castings machined 
all over, and rest on a collar on the piston-rod. They 
are secured by deep forged steel nuts screwed 8in. 
in diameter. Lockwood and Carlisle’s patent springs 
and rings are fitted to the pistons and also to the thre: 
piston valves. The junk rings are of cast steol 
machined all over, and are held down by twenty-four 
l}jin. steel bolts with copper locking washers under 
the bolt heads. The cylinder covers are deep cone- 
shaped iron castings, witha deep circular vertical flange 
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united by heavy ribs to the centre boss. The interior 
of the covers is filled with non-conducting material, 
and steel chequer plates, carried on a scparate outer 
ring surrounding the covers, make a neat finish. 

Lubricating oil is supplied to the eylinders by 
being delivered into the main steam pipe directly 
before the throttle valves by Seafield lubricators. 
The main crank shaft bearings are also lubricated by 
oil, but the connecting-rod bearings have grease 
lubricators, as the purehasers have found that groase 
stands the severe treatment of rolling mill practice 
better than oil, and is not thrown out of the bearings 
so quickly. The smaller pins, such as those of the 
valve gear, are lubricated by hand. 

Besides the three main throttle 
an emergency master valve-—by Crowe and Davy 
in the main steam pipe. This valve is closed, if the 
engine runs away, by a heavy weight on the upper 
end of its spindle, but is normally held open by a 
hydraulic ram. If the speed of the engine rises 
more than 12) per cent. above 140 revolutions per 
minute, the centrifugal weight seen on the end of 
the crank shaft trips the bell-crank lever and allows 
a vertical spindle to fall. This spindle operates 
# valve, just above the platform, and lets the water 
in the ram escape, when the weight already mentioned 
closes the emergency valve. To re-set the valve the 
spindle is pulled up. The trip gear then falls into 
place again, and high-pressure water is admitted to 
the ram to lift the main valve to the open position. 

The controls for the throttle valves, the reversing 
gear, the emergency valve and the cylinder drains 
are all taken to the driver's cabin, from which he 
has & clear view of the rolls, so that he can manipulate 
the engine without leaving his seat. All the attendant 
has to do is to see to the oiling and cleaning. 

In designing this engine special attention has been 
given to facilities for quick examination and attention 
to all the vital parts. Examples of this attention 
are found in the provision of small manhole covers, 
placed on top of the main cylinder covers, which 
permit quick inspection of the piston rings, junk 
ring bolts, &c., without lifting the heavy main covers. 
All the platforms at the front of the engine in line 
with the motion work are made portable, and can be 
quickly removed by disconnecting four bolts only, 
the hand rails having sliding ferrules, so that they 
can very easily be taken down. This arrangement 
enables the overhead crane to come close alongside 
the eylinders and take a direct lift. Another note- 
worthy feature is an arrangement for passing live 
steam for warming up the verious parts before starting 
up the engine, the outlets from these connections 
being led to special steam traps. 

In order to prevent sudden fluctuations in the 
steam pressure, a special steam receiver, 7ft. in 
thameter by 25ft. high, is placed alongside the engine. 
The steam is supplied by a battery of Nesdrum 
water-tube boilers. 

We hope, on a future occasion, to publish some 
indicator diagrams taken on this engine when in 
commission, 
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PATENT CASES. 


In the Law Courts decisions in patent cases during 1920 
three patents were held valid, one was held invalid, none 
were revoked, three were extended, and in two cases the 
application for extension was refused. 

The patent which was held invalid, both in the Court 
of First Instance and in the Court of Appeal, was that 
relating to gas-filled electric lamps, the basis of the 
decision being the rather unusual reason that the ambit 
of the claim had not been sufficiently defined. 

Among the patents upheld were Brown’s Patent No 
10,942/14 and the Schoop Patents Nos. 24,096/07 and 
24,283 /07, relating to fluxes for welding aluminium com 
prising mixtures of alkali chlorides and fluorides. 

_The subjects of extended patents included pile cutting 
of cotton velvets, electricity meters, and the manufacture 
of railway coaches and the like. An application for the 
extension of the Lilliehook patent of 1904 relating to ship 
construction failed, as well as one relating to hopper barges 
and dredgers. 

Among the decisions given by the Comptroller or the 
Law Officer in connection with Patent Office procedure 
were some important cases bearing on the objection fre 
quently now raised by the Patent Office: that certain 
matters do not constitute a patentable manner of manu 
facture. A method of writing music was held not to be a 
manner of manufacture, and similar decisions were ziven 
in connection with applications for a patent for a method 
of defence and attack against submarines, and a claim 
for a process for rendering an article invisible by means 
of certain methods of coating the surface was also rejected. 
Details of these cases are to be found in the official reports 
of Patent, Design and Trade Mark Cases, Volume 37. 

Several engineering trade marks were the cause of 
applications in the courts, including the ‘‘ Avro ’’ mark for 
aeroplanes and the like, on the basis of which an injunc- 
tion was granted. The word ‘“ Buttons’’ was tested in 
connection with the manufacture of covered buttons, and 

National” for the manufacture of metal hollow-ware 
goods. The word ‘“ Motrate’’ applied to lubricating 
materials was held not liable to cause confusion with the 
trade mark “ Filtrate,”’ and ‘‘ Overland’ and *‘ Thorny- 
croft” for motor vehicles were allowed to be proceeded 
with for_registration. 














Crank Shaft Alignment Indicator. 


For the purposes of ascertaining whether the alignment 
of the crank shafts of new engines is accurate, of 
periodically checking the alignment of the crank shafts 
of engines in service, @ simple form of indicator has been 
introduced by Ruston and Hornsby, Limited, of Lincoln, 
Grantham and Stockport. It is shown in the half-tone 
engraving below. It comprises, first of all, a dial 
which is provided with a scale graduated in thousandths 
of an inch, and a pointer which is actuated by a spring 
plunger A. Arranged on either side of that plunger are 
two additional spring plungers B and C, which normally 
project further away from the centre of the dial than does 
the plunger A. Attached to the dial casing at a point 
diametrically opposed to the plunger A is a lug D, which is 
threaded so as to receive a screwed rod E, to the other end 
of which is attached a circular base F. 

In use, the apparatus is employed to measure the 
distance between the inner faces of the crank balance 
weights or of the outer ends of the crank webs, first when 
the shaft is in one position and next when it has been 
moved through half a revolution. In setting the instru- 
ment, the base F is first of all bedded against the inner face 
of one of the crank webs and by revolving one of the 
knurled nuts the length of the threaded rod is so adjusted 
that the two spring plungers B and C are made to impinge 
upon the corresponding face of the other crank web, and 
are thereafter sufficiently compressed, not only for the 
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CRANK SHAFT ALIGNMENT INDICATOR 


plunger A also to impinge on the crank web, but for the 
pointer to be revolved through, say, half a turn. The dial 
can be revolved by hand independently of the pointer, and, 
before anything else is done, it is so revolved until the 
pointer is again opposite the zero mark. When that has 
been effected, the shaft is moved through 180 deg., and 
if the pointer still remains opposite the zero mark the 
shaft is accurately in alignment. It may be explained 
that the pressure of the spring plungers B and C is such 
that the apparatus stays where it is applied and does not 
require holding in position. 

If the pointer instead of remaining at zero shows a 
movement either to the one side or the other, then the 
revolving of the shaft has either brought the faces of the 
crank webs nearer together or forced them further apart, 
a movement in either direction showing that the slign- 
ment is not perfect. It is obvious that the instrument can 
be used to test either vertical or horizontal alignment. 

Having ascertained the bearing, or bearings which are 
at fault, adjustments are made until the deflection of the 
pointer from the zero mark is brought down to one-half 
that which it originally was. The dial is then revolved 
until the pointer is again at zero, and the shaft is again 
revolved through 180 deg. If the proper amount of 
correction has been made, the pointer will have remained 
opposite zero. If it has not done so, the process just 
described is repeated until the desired result is obtained. 

The instrument as ordinarily made is adjustable, so that 
it can be used for any sizes of crank shaft in which the 
distance between the webs is not less than 4}in. or greater 
than 9}in. It is also made in a simpler, non-adjustable 
form for use with one size of crank shaft only. It is, of 
course, equally applicable to horizontal or vertical engines. 








Coal Assaying Apparatus. 


Tue first report, or Technical Paper No. 1, issued by 
the Fuel Research Board, which has just been published, 
deals with the assay of coal for carbonisation purposes, 
and is an account of the experiments carried out by Messre. 
Gray and King, at the Greenwich Fuel Research Station 
in elaboration of the previous research by Professor Bone 
at South Kensington. The object aimed at by the inves- 
tigators was to devise a simple form of apparatus which, 
by direct weighing and measurement, would show the 
yields of gas, oil, water and carbonaceous residue resulting 
from the carbonisation of coal at definite temperatures. 

The apparatus used, the form of which is shown in the 
accompanying sketch, comprises an electrically heated 
retort connected with condensing and gas-collecting 
devices. The furnace A may be gas-fired, but is, more 
conveniently, a nichrome-wound electric furnace, giving 
a uniformly heated space at least 6in. long at the centre ; 
the temperature is regulated with the help of a thermo 
couple, the junction of which is in contact with the outside 
of the glass tube, or retort, at the middle of the furnace. 
The hard glass, or silica, tube B is approximately 30 em 
long, and has a diameter of about 2cm.; the short side 
tube, of about 1 em. diameter, is sealed in at a distance ot 
about 2 em. from the open end, which is closed by a rubber 
stopper. The U tube C, which acts as a condenser, is 
about 15 em. long and has an extension with a capacity 
of at least 5 cc. for the reception of the liquid products, 
if used for dry coal ; if the coal sample has not been dried, 
previous distillation, the capacity must be corre 
spondingly increased. The tube D, of 2em. to 3 em 
diameter by 15cm. long, is charged with glass beads, 
drenched with sulphuric acid for the absorption of 
ammonia. The gas holder E, filled either with a mixture 
of glycerine and water, an almost saturated aqueous 
solution of magnesium chloride, or water saturated with 
the coal gas from a previous experiment, is connected 
with a glass reservoir G by means of a rubber tube; this 
reservoir is suspended over pulleys as shown, and counter 
balanced by a glass flask or other suitable adjustable 
weight. As gas enters E, the displaced liquid passes into 
G and overflows into the tank K, in which the counterpoise 
J floats. lf E and K have the same diameter, a fall of 
level in the former causes an equal rise in the latter, 
and the movement of the float J lowers G to the same 
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extent, thus maintaining automatically a constant pressure 
in the gas holder. By adjusting the height of the vessel 
K or of the pulleys, at the beginning of the experiment 
so that the level in G is below that of the liquid in E, any 
desired difference of level may be maintained steadily 
throughout the test, provided that the connecting tube 
is of sufficient diameter to allow the liquid to pass freely 
from E to G. 

In preparing for an assay, the coal sample is ground to 
pass through a 60-mesh sieve, and is dried at 105-110 deg 
Cent. The gas holder is charged with a mixture 
glycerine and water, in equal volumes, up to the level of 
bottom of the rubber stopper, the reservoir G is adjusted 
so that the top of the overflow tube is about l cm. below 
the level of the liquid in E, and the clean, dry U-tube 
is weighed and attached as shown in the sketch. The 
tube B, along with a small quantity of asbestos wool for 
use as a plug, is weighed to the nearest centigram, and is 
charged with 20 grains of dry coal, spread out in a layer 
occupying about two-thirds of the diameter of the tube 
and held in position by a loose plug of asbestos. The 
charged tube is then connected with C by means of a 
rubber tube or stopper and the furnace, previously heated 
to 300 deg. Cent., is pushed into the position shown. 

As soon as the evolution of gas occluded by the coal and 
of expanded air stops, the temperature of the furnace ts 
gradually raised by cutting out resistance in the external 
circuit so that the ultimate temperature, 550 deg. or 600 
deg. Cent., is reached in one hour. During this period 
observations are made of the temperatures at which water 
and oil appear. 

Heating at the final temperature is continued for one 
hour, at the end of which time the rate of gas evolution 
will have fallen so far that further heating gives a prac 
tically negligible addition to the volume ; the pinchcock 
P is then closed, B is opened and the furnace is withdrawn. 

The yield of coke is arrived at by weighing B when 
cold. From the increase of weight of C the total yield of 
oil and water is obtained and the volume of the aqueous 
portion is measured by washing the contents into a 10 cc. 
graduated cylinder with chloroform or petroleum ether. 
The contents of D are washed into a flask, mixed with the 
aqueous washings from C and distilled to give the yield of 
ammonia and bases. 

To ascertain the gas volume, water is removed from K 
by means of a pipette and is allowed to flow into G, which 
is gradually raised till the top of the inlet is on the level 
of the liquid in E and the liquid in F is at a level gauge, 
any unused water being returned to K. From the weight 
and the specific gravity of the liquid in K the volume of 

at the observed temperature and the prevailing atmo- 
spheric pressure, may be calculated. 
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The gas prepared in the first test being contaminated 
to a considerable extent by air from B, C and D, is used 
to displace the air from the apparatus at the beginning 
of the second experiment by Stiving the contents of E 
back through the open end of B. The gas produced in the 
second test is relatively free from air and may therefore 
be used for analysis or for the determination of the specific 
gravity. 








Electric Ships. 


Tue February issue of the General Electric Review, 
published by the General Electric Company, of Schenec- 
tady, is devoted almost entirely to the electrical equip- 
ment of ships. An article by Mr. E. H. Freiburghouse 
deals with alternating-current generators for ship pro- 
pulsion and refers to the company’s latest designs. A 
12,000-ton cargo boat, the Eclipse, has recently been 
equipped with electric transmission gear, consisting of a 
3380 kilovolt-ampére, 2300-volt generator and an induc- 
tion motor. Motors of this type have been used for ship 
propulsion up to the present, but the question of employ- 
ing self-starting synchronous motors appears to be under 
consideration. The only steamship that has so far been 
titted with a machine of that kind, however, is the Cuba, 
which is a 3000-ton vessel. The generator is a 2350- 
kilowatt, 1150-volt machine, and it works at unity power 
factor. 


The author points out that as the alternator of an 
electrically propelled ship provides all the power for 
bringing the vessel to port, its reliability is a matter of 


vital importance. In practice, instantaneous short 
circuits are very infrequent, but the machines must, 
nevertheless, be designed to withstand short circuits. 
Although at times of short circuits the mechanical stresses 
between phases are proportional to the square of the 
current and are nearly one hundred times greater than the 
normal stresses, short circuit tests made on a cargo boat 
alternator at the General Electric Company’s works have 
not caused the shghtest distortion of the armature 
windings. 

The general construction of the armature and rotors 
of alternators built for marine service is described, and 
interesting characteristic curves for the generator of the 
Cuba are given. “These curves show, among other things, 
that the alternator and motor have been so designed that 
a momentary load of 14 times normal may be dealt with 
by the generator without any change whatever in the 
field excitation. If, however, momentary overloads are 
expected—as in a rough sea—the excitation of the alter- 
nator may be increased, or, in the case of a ship equipped 
with a synchronous motor, the excitation currents of the 
motor and generator may both be increased, thereby 
maintaining a higher armature voltage and less armature 
current for the same power output. In the case of the 
electrical equipment on the Cuba, if the alternator exciting 
current is mamtained at 160 ampéres and the excitation 
of the motor is adjusted to give unity power factor at 
the normal load of 2350 kilowatts, the torque may be 
increased momentarily by approximately 70 per cent. 
before the motor will drop out of step. 

Temperature detectors are now placed in the stator 
windings of all alternators built by the General Electric 
Company for ship propulsion. They are, of course, only 
appheable to the stator windings, but a special electrical 
instrument has been devised for measuring rotor tempera- 
tures. In the design of these alternators for marine work, 
special precautions are taken to avoid fire. To the inside 
of the alternator end shields, perforated brass or copper 
tubes are secured, and in the event of the insulation being 
ignited, steam is discharged through the holes in the 
tubes and on to the windings. It has been found that 
after closing the damper in the air outlet duct, steam will 
extinguish a fire inside an alternator almost instan- 
vaneously. Experiments have clearly demonstrated that 
the closure of the outlet air damper is far more effective 
when using steam for extinguishing a fire than the closure 
of the damper in the air inlet duct. To avoid condensa- 
tion on the windings of these marine type alternators, 
when they are not in service, heating coils are placed on 
the end shields, and it is said that with these various 
protective devices and reasonable care in operation, the 
machines are every bit as reliable as those constructed 
for operation on land. 

Another article, written by Mr. E. S. Henningsen, 
deals with self-starting synchronous motors for ship 
propulsion. It is pointed out that motors for marine 
service must be capable of operating successfully under 
normal load and s' conditions, and must be capable 
of reversing the propeller when the ship is travelling at 
full speed. Moreover, the machine must not fall out of 
step, owing to overloads imposed by the propeller in 
rough weather. From data obtained from tests, it appears 
that the torque required at times is about 1} times the 
normal torque. The “ break-out” capacity, the author 
explains, is a function of the amount of field excitation on 
both the motor and the generator, and a sufficient excita- 
tion margin must be allowed to enable full speed to be 
maintained under all conditions of sea and weather. 
Accurate figures have been obtained in connection with 
the torque required to reverse the propellers of certain 
vessels, but very little information of that sort is available 
regarding standard cargo ships. Because of the fact that 
a synchronous motor cannot be designed to give quite 
as much starting and pull-in torque as an induction motor, 
and as @ generator driving such motors is designed for 
working at unity power factor and is relatively small, it 
is not possible to obtain sufficient reversing torque without 
ver-exciting the generator field. It is also n 
when reversing at full speed to reduce the generator 
speed until the motor has been synchronised, after which 
the motor and generator are brought up to speed together. 
When a very high torque is required to brake the pro- 
peller down to zero speed against the action of the water, 
the motor may be operated as a short-circuited generator 
by reversing the phase rotation between the motor and 
the generator. Having altered the phase rotation, the 
field of the motor is established, but no exciting current 

is supplied to the generator. When the motor operates as 


per cent. maximum torque with double the excitation on 
the field. After the propeller has been brought to rest, 


may be brought up to 
made with the Cuba show that such high values of revers- 


the propeller can be reversed in thirteen seconds. 

Induction ‘motors for ship propulsion are dealt with in 
an article by Mr. A. D. Badgley, who first points out that 
although the air gap between the stator and rotor of an 
induction motor is smaller than that in other types of 
motors, the small gap does not in any way impair con- 
tinuous operation. The reliability of an induction motor 
on board ship, the author explains, is greatly enhanced 
by the fact that repairs can be carried out without taking 
the machine to pieces. A single coil in the stator can be 
cut out of any circuit without affecting the speed, and a 
single bar or turn can be cut out of the rotor without 
altering the speed. A complete circuit can also be cut out 
of either the stator or rotor, and the speed is only reduced 
if the temperature becomes excessive, but as a rule that 
only happens in hot climates. If the stator windings are 
so badly damaged that none of the above alterations can 
be made, the stator leads can be disconnected; also the 
leads from the rotor to the rheostat. The stator leads 
can then be connected together, and the damaged section 
can be short circuited. The leads from the generator can 
then be connected to the rotor, and the motor can run 
at about 80 per cent. of its normal speed by working the 
generator at reduced voltage. 

At the present time three American boats are driven 
by induction motors, the Jupiter, the battleship New 
Mexico and the cargo boat Eclipse. All these vessels are 
said to be working satisfactorily, and their economy, ease 
of control and manceuvring qualities leave nothing to be 
desired. Twelve vessels similar to the Cuba are now being 


electrically equipped. 








Letters to the Editor. 


(We do not hold ourselves responsilte for the opinions of our 
correspondents. ) 


DROP FORGINGS. 


Sir,—It is, of course, a fallacy to suppose that there is any 
necessary difference in the quality of blows given by “ drop ” 
stamps and quick-acting steam stamps using steam above the 
piston. For the same falling weight and striking velocity, the 
blow energy will be the same whether the speed is acquired 
simply by a gravity drop, or more quickly by a gravity drop 
plus steam force acceleration through a shorter stroke. Ii, 
however, the top steam is not exhausted sufficiently early, re- 
bound will be checked and a double blow result, cooling the job. 
In the first blows the soft and easily flowing material may absorb 
all the energy. The essential advantage of the American type 
of stamp—really a steam hammer having the standards fixed 
to the anvil block—is the rapidity with which it can strike, 
owing to its short stroke and assisted fall. The steam hammer 
action is useful for the preparing of the piece to shape in one 
set of dies ready for stamping under the same hammer in one 
heat. As one of your correspondents has pointed out, however, 
good rapid work is done over here with a minimum number of 
drop stamps kept fully employed in stamping by being fed with 
pieces prepared under steam or power hammers. 

The American steam stamp with its rapid action and, more 
important, by its strong and well-studied construction, lends 
itself readily to the double-process work of preparing and stamp- 
ing in one heat in the same machine. Also in medium sizes, 
at any rate, the stamper can control his own blows by foot-lever 
action. I have found that to get an easy operation, the piston 
valve is fitted slack, and in some cases has no rings, so that 
some sacrifice of steam has to be conceded as the price of output. 
The use of timber under stamp blocks is sound engineering. 
It prevents disintegration of the concrete surface due to the 
slight movement under concussion and spreads the load, reduc- 
ing the intensity of pressure and saving the foundation. A 
moderate layer of timber for bedding purposes makes very 
little difference to the efficiency of the blows ; and in the cases 
I have known where timber has been introduced after founda- 
tion and other troubles, no diffi in output has been noticed. 
In large stamps it is wise to have a fair amount, and sacrifice, 
if necessary, a little efficiency to minimise the stresses in anvil 
block and tup. Where for any reason the concrete mass is 
made specially heavy, it is an insurance against trouble to 
provide some timber. 

Breakages in the American type of stamp are, or used to be, 
frequent and costly, a particularly vital part being the piston-rod. 
All thé usual steam hammer troubles are intensified, owing to the 
small “ give” in the material operated on and the heavy anvil 
blocks used. It is common to regard one stamp in every four 
as likely to be out of action, under repair. Blocks are now made 
of steel—castings—and the standards are preferably of steel 
also. The blocks are generally narrow from back to front, 
having to be made long in the other direction to take the 
standards, and are of weaker form than the nearly circular 
blocks in drop stamps. 

Mr. Petit rightly criticises the build of British stamps. Prac- 
tically no advance in the construction of the stamp proper has 
been made for generations. Makers have mostly concerned 
themselves with the development of lifting mechanisms, and 
users have with a few exceptions taken the rest for granted— 
the makers acquiescing and escaping the trouble of improve- 
ments and consequent higher costs. 

As the writer suggested in an article published in Tar 
Enciveer, August 20th, 1920, there does not seem to be any 
reason why the British stamper, if he wishes, should not try 
an approach to American methods by using stamps strong 
enough to take dies arranged for both preparing and finishing, 
just as the American “ board drop” stamps are made. In 
this discussion, it must be borne in mind that up to 3000 Ib. 
the “‘ board drop "’ plays a large part in American practice, and 
here the only real point of difference is the automatic action of 
the board drop. The connecting-rod mentioned by Mr. Wilson 
is made in the United States largely under board drops, and 
with this kept in mind it seems to me that the issue between 
American and British practice can be clearly seen. There is 
nothing new involved. Single-machine production is well known 
here for small stampings required in large quantities. It is a 





the motor may be started as an induction machine, and 
and synchronised. Tests 


ing torque as those mentioned are unnecessary, and that 


But properly made stamps ar: 
needed, and even for plain stamping several reforms could b 


where the quantities permit. 


adopted with advantage. In any case, “ dummying” stamp 
for preparing should be discarded, and hammers employed t 
speed up production. 
W. H. Snow, Wh. Ex 
Manchester, March 22nd. 


It is all very well to tal 


Engineer,” is quite beside the mark. 
I 


of “‘ once the dies are fixed he can fire ahead for months.’ 
one month of twenty-four working days is taken, this period 
at 700 cranks per day—gives 16,800. What is the life of the die 
especially when operating on multi-throw crank shafts ? Agai: 
the virtue of the “ elastic crash "’ of a tup descending by grarit 
is quite an erroneous idea. The “elasticity of the blow” i 
dependent on the class of foundation, i.e., whether the block 
bedded on concrete or timber. 

The note by Mr. D. B. Morison some weeks ago, which starte 
this discussion, was not as clear as it might have been, an 
certainly caused misconception in the minds of some of you 
correspondents. The forgings he mentioned were ~ roulti-thro 
crank shafts." Now, these can be made quite easily, straigh 
from a commercially rolled billet, in one heat, in one pair of die 
including the collar :; Mr. Wilson made this quite clear in one « 
his letters. Of course, if complicated pieces are required, econom 
suggests some preparatory shaping before stamping to preserv: 
tools, &e. &c. Again, if the steel is right and its treatmen 
correctly carried out and the tools properly designed, it roatter 
not what type of hammer is used, as the “elastic gravitatior 
blow can be very closely imitated with the steam-propelled tuy 

As*to Mr. Brett's statement, that American “* crank shaft 
were rejected owing to the fact that the hammering effect ha 
not produced the correct formation of the steel,” what exactly 
is meant by this ? Quoting from the list of a well-known make: 


of lift is given as 350ft. per minute ; maximum number of blows 
hgavy, 25 per minute, 7ft.—maximum number of blows, light 
50 per minute, 2ft.—Taking the nearest American hammer, wit! 
a 6000 Ib. drop—tup and rod—with a cylinder 18in. diameter 
a stroke of 50in., and a rod diameter of Tin., assume & mrt 
steam pressure of 65 Ih. per square inch, we can compare. 
Taking the steam hammer firsi and evpressing steam pres 
in terms of moving wright, we have : 
216 « 65 i 
For litt 2.35 times tup 
6000 
254 65 


For drop ~ 75 times tap. 


6000 
Cn the underside of the piston we have tot al force acting upward 
of 42.33 1) (1) 
Similarly on the top side « f the piston we ha 
downwards of 4 1) 


© total force actin 
on (a 
(= ‘a t=? 


Accleration due to force (1) will be (2.33 ly. 
Acceleration due to force (2) will be (2.75 1) ¥. 
Inserting these values in the usual fornula 

2s 


t V/ - 


q 


we get for lft 


t V/ 3 ~ 4.106 » . 194 44 seconds. 
(2.33 - 1) 32.2 
Again, for “ drop " 
t \ : 4. 166 , .069 263. 
(2.75 1) 32.2 
For the double stroke . 44 263 .703 seconds, or 6» To 


85 duuble strokes per minute when working full stroke 


Force producing acceleration is— 

6000 18 18 . 7854 65 22.510 Ib. 
Pn a Tees force 22,510 32.2 120. 75ft. per se« 
‘ mass 6000 


per sec 


Velocity of impact is found by v?= 27s, 
ie., vi= 2x 120.75 x 4.166. 
vt 1006.r= , 1006= 31.71ft. per minute. 


Kinetic energy at moment of striking the blow 
We" 31.71 31.71 


2» 32.2 


24 2 


22,510 


2240 


E 156.6 
156.6 foot-tons. 
Now, let us take a gravity hammer having the same moving 
weight and stroke—for purposes of comparison. 


Speed of lift—from maker’s lst 350ft. per minute. 


For “ drop "’ we have — 
2 2 . 166 aim 
t= fee fix 43 , 528 
/@ \ 32.2 
507 seconds 


Force producing acceleration is 6000 Ib. 


: force 6000 32 2 
deceleration — F = : 32.2 
mass 6000 


32. 2ft. per second per second. 
Velocity of impact— 
4. 166 


268.3 


4.166= . 


v= 16. 3ft. per second. 


WwW v2 


Kinetic energy at moment of striking the blow 
: 6000 
W H or : 


16.3 x 16.3 


x 32.2% 2240 


11. 1 foot-tons. 


24 


The velocity of impact may be anything between, say, two to 
ten times that due to gravity alone, this ratio being decided by 
size of unit, cylinder dimensions, steam pressure, and stroke. As 
the energy stored is proportional to the square of the velocity, 
the advantage of the steam set over the gravity set is 3} to 1. 
And as top steam gives an additional force of 16,510 lb., tota 
22,510 Ib., giving again an advantage of 33 to 1 


force is 








@ generator, it is possible to obtain more than 100 oe 
cent. reversing torque at 70 per cent. speed, and over 





question of extending the same method to heavier stampings 


of gravity drop hammers and taking the 50-cwt. size, the spee! 





Sir,—The letter in your issue of March 4th, by “ Assistant 


‘ 
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Summary. 

} Steam. 
85 strokes per min 
22,510 lb. 
120. 75ft. per sec. 


Gravity 
25 
6000 Ib. 
32. 2ft. per sec. 
per sec. 
16. 3ft. per sec. 
11.1 foot-tons 


Maximum speed 
Force an 
Acceleration 
per sec. 
31.71ft. per sec, 
156.6 foot-tons 


Velocity of impact. . 
Kinetic energy 

It would appear that the speed of the American drop forger 
is due to equipment—and design. It is also the practice to 
“form "’ at the same heat in the same die—*‘ edging.’’ I know of 
instances where two sets of men work the hammer, and whilst 
the hammer is always running the men only actually operate 
half the period at regular intervals. 

In Sheffield an order for only 200 cranks was recently disposed 
Rolled billets were used of 
square section, and two sets of men operated the steam stamp 
tup, red, and die, weighing about 78 ewt. The period named 
setting the ‘finning *’ by plates under the 

Had a continuous furnace been available the 


of in a straight eight-hour run 


imnelades dies and 


hammer results 
would have been even better. 

Given equal conditions and plant, the British workman will 
lo as well as, or better than, any craftsman in the world 

In conclusion, I may state that I have recently installed a 
0 ewt. gravity drop hammer and have timber between bed and 
block. The degree of ** rigidity * of the block is decided by the 
desire of the user for freedom from fracture of the block and to 
minimise vibration and all that it means 

March 14th W. oH 


Daw 


A CURTOUS BOTLER FAILURE 


Min | enclose herewith a set of photographs of the collaps« 
The 


collapse was due to shortage of water through the feed pump 


of a corrugated furnace tube of a Wolf Locomobile boiler 





COLLAPSE OF A 


the the The 
ollapse is so extraordinary in shape that I thought it might be 
to you. The centre portion would, I believe, have 
collapsed still further had it not been for the fact that the fire 
bars prevented it going any lower 
only 4in 


failing at same time as electric lighting unit 


of interest 


The deep pocket formed is 
wide on the water side 


J. E. Wreatams. 
Chief Mechanical Engineer. ?.W.D 
Khartoum, March 13th 
THE WILFLEY PUMP 


Sik,—Kindly permit me to reply to letters from Mr. P. G. 
Johnson and Mr. J. F, Breeze—Gwynnes Engineering Company, 
Limited-—-in your issue of March llth. The speed at which the 
Wilfley pump, tested by Professor Goodman, was expected to 
deliver 40 gallons per minute against 100ft. head was 1550 
revolutions per minute, and this was based on the theory of 
by the V 
According to Professor Goodman’s report, the requirements 
of the intended duty was satisfied at a speed below 1350 revolu- 
tions per minute. Accepting Mr. Johnson’s assurance that 
150ft. total lift can be obtained from a 12in. impeller running 
at 1500 revolutions per minute, I hope he will be so kind as 
to give his explanation of the excess head over that accounted 
for by centrifugal force. 

The Wilfley pump was not provided with guide vanes or other 
usual aids to high lift and efficiency, and in the circumstances 
| suggest that the efficiencies reported by Professor Goodman 
were creditable to a first attempt, in that they appear to com- 
pare favourably with those obtainable from small pumps manu- 
factured by makers with long experience. 

I agree with the argument preferring a four-stage pump for 
350ft. head, with a comparatively small capacify, as expounded 
by Mr. Johnson, when considering a pump of ordinary design ; 
but I suggest that insulation of suction from delivery provided 
in the Wilfley pump allows a greater flexbility in impeller 
design with smaller passages without serious loss of efficiency. 
There appears to be no immutable law decreeing that the losses 
when passing water through one 28in. impeller shall be greater 
than when passing through four 14}in. impellers, and a pump 
which will exert additional pressure head, apart from centrifugal 
velocity and at the same time efficiently resolve the velocity 
into pressure, will be made preferably in the minimum number 
of Stages. 


I do not agree that tests of “ suction lift with valve closed ” 


centrifugal force expressed formula / 29H. 


are no indication of the lift of a pump under normal duty. Mr. 
Johnson's formula appears to prove otherwise, by showing that 
when water passes, the vacuum is partly resolved into velocity. 
The vacuum created when the suction valve is closed must be 
expended alternatively, when water is passing, in work done 
and with an infinitely large suction pipe, water will be lifted 
at infinitely small velocity to a height equal to barometric 
pressure, less friction losses only. From this I deduce that the 
performance must benefit by all the vacuum the pump is capable 
o! registering with a closed suction. 

I note Mr. Johnson makes no mention of leakage between the 
impeller and case, which is a source of loss with ordinary centri- 
fugal pumps; but which cannot occur with the Wilfley pump 
by reason of the insulation. 

I thank Mr. Breeze for the interesting information given, and 
while admitting that his instances appear to disprove the rule, 
I think they establish my contention that suction lifts exceeding 
about 20ft. and delivery lifts exceeding about 80ft. in one stage 
rather than common I note Messrs. 
can demonstrate that a 12in. impeller will lift 
125ft. at 1500 revolutions per minute, and I hope Mr. Breeze 
also will express his view on the “‘ excess head "’ attainable over 
that accounted for by centrifugal force, which is only 95. 78ft. 

Tae Wiuriey Compayy, Lauren, 
J. R. Broaptey, Engineer 


are exceptional 


Gwynne 


London, E.C. 2, Mareh 22nd. 


RELATIVE MOTION, 


Sut It seems to be the opinion of the writers of text-books 
of relative motion it does not matter which of two 
at It is, for example, agreed that a 
wind channel can be used for the examination of the resistance 
airships, and so on, and that the 


that in cases 


bodies we regard as rest. 





of aeroplanes resistance of 


ships may be measured just as well in a moving stream ae by 








CORRUGATED FLUE 


a tank 
a stumbling block to me, and though I suppose the question 
must have been discussed over and over again, I should be very 


towing models in These assumptions have always been 


grateful if you would open your correspondence columns, the 


debates in which are often of real value, to its consideration once 


again. 

May I venture to present my difficulties by the simple problem 

In Europe we strike matches by moving 
the match along the box ; the Chinese hold the match and move 
the box. The text-book people Say it does not matter which 
you do, and I suppose they are right up to a point. But sup- 
posing the head of the match comes off, which way does it fly ? 
If it does not matter which of the two is the moving body then 
the head ought in either case to fly in the same direction. Does 
and if it does, in which direction ? And why ? 
This is a trifling example, but it shows the difficulty in larger 
I might cite the case of the famous “ fly-boats” on 
Those boats were driven forward by the following wave 
set up at a certain speed. T should like to know if a following 
wave is ever set up when the model is fixed and the water moves ? 
There is no doubt some sort of following wave behind an aero- 
plane or airship. Would ite effect be shown by a wind channel ? 
We all know that in a motor car with the wind screen up, on a 
calm day, the following wind goes faster than the car and makes 
a@ constant draught on the necks of those on the back seat. Can 
that effect be produced in a wind channel 


that revived them 


it do so : 


things. 
canals, 


You may say, Sir, that all these, from the match head upwards, 
are secondary effects. I agree with you; but what I do say is 
that if they exist at all they cannot safely be neglected, and are 
of real importance. We cannot say that the vacuum on the top 
of an aerofoil is merely a secondary effect just because we used 
to calculate the lift by the reaction of the under surface. 

My own view is that wherever the momentum of the moving 
body is considerable, either by reason of velocity or mass, then 
it is not safe to say that it does not matter which of two bodies 
is regarded as in inmotion. The total effect will not be the same 
for the two conditions 


F. Y.B 


March 2“th 
TrReviruick AND THe Buast Pirz—«a Correeorion.—In a 
letter by “ C. R. K.”’ on page 301 of our last issue the following 


sentence, ‘“‘ The ‘ Encyclopedia’ proceeds to correct the totally 
wrong impression of Mr. Gordon that Trevithick ‘ had an inten- 


TREVITHICK’S EARLY LOCOMOTIVES 


Sin,—Since writing you on 14th inst., 1 have found in the 
Minutes of Evidence before the Committee on the Liverpool and 
Manchester Railroad Bill, 1825, the following 


Trevithick’a London locomotive and railroad : 


reference 


Mr. John Urpeth Rastrick under examination on high 
engines. 
“ From any experience you have had, or from 


preaaur 


Q. any obser 
vations you have made, can you speak as to the application of 
that principle to moving engines t’ 

“ About ten or twelve years ago | M: 
Trevithick, the person who had the original patent for making 


made one for 


it; this was exhibited in London ; I did not see that myself. A 
cireular railroad was laid down, and it was stated that this 
engine was to run against a horse, and that which went a 


sufficient number of mile’ was to win.” 

Q.—“ But from all your observations of the application of 
this engine, do you conceive it is a principle that can be wel! 
applied to other purposes ?° 


A “Tt is not only capable of being applied, but ia wel 
applied 
J. G. H. Ware 
Darlington. March 29th. 


UNEMPLOYMENT 

Sin,—If the gentleman who wrote me irom Darlington, as 
a result of seeing my letter in Taz Enaitnerr, March 18th, for 
further particulars of the “ P.D.T.”” system of education for 
the workers on the economics of industry, and who omitted tu 
sign his name, will kindly communicate again, I shall be pleased 
to torward at once the literature for which he asked. 

For Tae InpustraiaL Pusticity Bureau, 
Lewis FE. Dicxtns, Director. 


11, Archer-road, Penarth, 
Cardiff, March 22nd 








Farapay Hovusk OL» SreventTs’ Associa Trion Ube 


dinner of the Faraday House Old Students’ Association will be 


mrt 


held at the Holborn Restaurant (Venetian Hall) on Friday, 
April 15th, at 6.30 for 7 p.m A musical entertainment w!! 
follow the dinner. 

Tae InstirvuTion or AUTOMOBILE ENGINERRS.——Arrang: 


ments are now being made for holding informal meetings of th« 
Institution of Automobile Engineers at Birmingham on May 5th 
and June 25th. That on May 5th will be held in the Chamber ot 
Commerce, Birmingham, and will consist of a demonstration of 
all labour-saving devices in connection with the use of preumati 
tires, such as detachable wheels or rims, non-puncturable tires 
air pressure UM ps, and anything that “ ill in ANY WAY iris 
trouble to the user of pneumatic tires. The meeting on Jun: 
25th will be an outdoor demonstration of either starting device 
carburetters, or shock absorbers fitted on cars that thev may 
be shown in practice. The object of these informal meetings is 
to keep automobile engineers in touch with progress in connection 
with motor car accessories, while at the same time affording 
opportunities for the expression of expert criticism with a view 
to eliminating possible weak nessesand embodying a yverments 
Those who are prepared to submit devices at either of these meet 
ings are requested to communicate with the secretary of the 
institution, 28, Victoria-street, London, 8.W. 1} 


Tue Economic Posrrion in ENGINEERING INDUSTRIES li 
connection with their negotiations for the reduction of wages 
to an economic level, the Engineering and the National En 


ployers’ Federations have issued a booklet of forty 
taining an elaborate and detailed examination of the present 
trade situation. The statement is brought to a conclusion with 
a collection of examples of orders lost through the present hig! 


pages con 


cost of production in this country. In the first part of the 
pamphlet general questions are dealt with, whilst the second 
portion handles the engineering and allied industries. Here it 


18 pointed out that there is no conspiracy to reduce wages in the 
sense that employers are refusing new orders and not putting 
existing orders in hand. Wherever possible employers are making 
for stock in order to reduce the burden of unemployment 
Immediate action in reducing the cost of production is urged 
as the only way to prevent a vast increase in unemployment 
The kernel of the situation is that the whole world has becom« 
poorer, and everyone, including the workpeople, will requiré 
to recognise that fact and submit accordingly to what the 
necessities demand. The Federations recognise that many of the 
subjects discussed are difficult for any save experts to follow 
but they hope, nevertheless, that many workpeople will 
the pamphlet. 


read 


rhe following lectures have been 
arranged for the after-Easter session :—Friday evening dis 
courses, at 9 p.m.: April 8th, Dr. R. H. A. Plimmer, * Quality 
of Protein in Nutrition™’; April 15th, Mr. Ernest Law, C.B. 
““Wolsey as War Minister’; April 22nd, Sir James Walker 
F.R.S., ** Electro-synthesis in Organic Chemistry April 29th 
Sir Frank Watson Dyson, F.R.S., the Astronomer Royal 
“* Advances in Astronomy"; May 6th, Sir Robert Robertson 


Tus Roya. LIystirurion. 


F.R.S., ‘** War Developments of Explosives May 13th, Mr 
William Bateson, F.R.S., ‘The Determination of Sex May 
20th, Dr. E. H. Starling, F.R.S., The Law of the Heart 
May 27th, Mr. A. Mallock, F.R.S Elasticity Tune 3rd, 
Dr. Leonard Huxley, “Chronicles of the Cornhill June 10th 
Dr. Arthur Gordon Webster, Absolute Measurements of 
Sound’; June 17th (extra evening), Sir J. J. Thomson, O.M 
F.R.S., “‘Chemical Combination and the Structure of the 
Molecule.’ 3 p.m. l Present 


Courses of afternoon lectures, 
Position of the Nebular Hypothesis,”’ (2 The Measurement of 
Starlight,” by Professor R. A. Sampson, F.R.S., Astronomer 
Royal for Scotland, two lectures, Tuesdays, Apri! 5th and 12th 

“‘ Darwin's Theory of Man's Origin ” (in the light of present-day 
evidence), by Professor Arthur Keith, F.R.8., Fullerian Pro 
fessor of Physiology, Royal Institution, four lectures, Tuesdays 


April 19th and 26th, May 3rd and 10th ; Occultiam: Ite 
Origin and Development,’’ by Mr. Edward Clodd, J.P., two 
lectures, Tuesdays, May I7th and 24th; (1) ‘Roman Life 
Time of Pliny the Younger,” (2) “London Life: Time of 
Addison,”” by Sir James Frazer, F.R.S., two lectures, Tuesdays, 
May 3ist and June 7th; *‘* Thunderstorms,” by Mr. C. T. R 


Wilson, F.R.S. (the Tyndall Lectures), two lectures, Thursdays, 
April 7th and l4th; “ Nationalisation and Bureaucracy,” by 
Mr. H. 8. Foxwell, F.B.A., two lectures, Thursday, April 21st, 
and Wednesday, Apri! 27th ; “‘ Psychological Studies: (1) The 
Localisation of Sound, (2) The Appreciation of Music,” by Dr 
Charles 8. Myers, F.R.S., two lectures, Thursdays, May 5th and 
12th; “ War Graves and Monuments,” by Dr. D. 8, MacColl! 
two lectures, Thursdays, May 19th and 26th; “\ Beethoven,” by 
Sir Alexander C. Mackenzie (with musical illustrations), two 
lectures, Thursdays, June 2nd and 9th; “ Poisons and Anti 
dotes,”’ by Dr. H. H. Dale, F.R.S., two lectures, Saturdays 
April 9th and 16th ; “The great Epoch of Exploration: (1) 
Portugal, (2) Spain,’ by Mr. Henry Yule Oldham, two lectures, 
Saturdays, April 23rd and 30th ; ‘‘ Chemical Reaction,”’ by Mr 

E. C. C. Baly, F.R.S., two lectures, Saturdays, May 7th and 14th 

“Gnosticism and the Science of Religions,"” by Mr. Francis 
. two lectures, Saturdays, May 2)st and 28th; (1) *' Seot 

land and France,”’ (2) ‘“‘ Scott and Shakespeare,”’ by Dr. Robert 





tion or expectation of improving the draught in the chimney ’”’ 
should read that Trevithick had no intention,”’ &c. 


8. Rait, two lectures, Saturdays, June 4th and llth 
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Amalgamation of North-Western 
and L. and Y. Railways, 


In the newspapers on Saturday last appeared the follow- 
ing announcement from the secretary of the Lancashire 
and Yorkshire Railway Company :—‘‘I am instructed 
by my directors to inform you that, subject to the approval 
of the shareholders of each company and the necessary 
legal sanction, a provisional agreement has been entered 
into for the acquisition of the Laneashire and Yorkshire 
Railway by the London and North-Western Railway 
Company.” 

The Lancashire and Yorkshire Railway Company 
serves practically the whole of Lancashire and a large 
portion of the West Riding of Yorkshire. At many points 
it meets the London and North-Western, and were it not 
for the friendly relations which have always existed 
between the two companies, the competition might have 
been very severe But as long ago as 1863 the two made 
a traffic pool, possibly as a result of the absorption by the 
Lancashire and Yorkshire of the East Lancashire Railway 
in 1859. The agreement of 1863 was renewed from time 
to time until 1904, when a wider one was made which 
eliminated all competition. This agreement inspired that 
made in 1908 between the London and North-Western 
and Midland companies, which the following year was 
enlarged to embrace the Lancashire and Yorkshire Com- 
pany. Among the Bills deposited for the session of 1872 
was one for the amalgamation of the Lancashire and 
Yorkshire with the North-Western, and it, together with 
proposals for the Midland to absorb the Glasgow and 
South-Western, led to the appointment in February, 
1872, of a Select Committee, over which Mr. Chichester 
Fortescue presided, to consider the general question of 
railway amalgamation. It may be recalled that at one 
time the Lancashire and Yorkshire was suspected of 
flirting with the Midland Company. In 1888 the latter 
began to run its own Scottish trains into Liverpool (Ex- 
change) and Manchester (Victoria) stations over the Lanca- 
shire and Yorkshire from Hellifield, vid Blackburn, and 
on July Ist, 1889, trains from the South ran over the 
Midland Company’s new Ancoats curve and over the 
Lancashire and Yorkshire, vid Miles Platting, into Man- 
chester (Victoria), with through carriages from London 
to Bolton and Blackburn. The Manchester service was 
much appreciated by the public, and led to some severe 
competition by the North-Western Company. 

The ubiquitous character of the London and North- 
Western Railway is too well known for any remarks on it 
to be necessary ; but the extent of the Lancashire and 
Yorkshire ramifications is not, perhaps, so familiar. 
That company may be said to have aline based on Liverpool 
—Manchester—Todmorden—Wakefield—Goole, and to 
embrace Southport, Preston, Hellificld, Colne, Bradford, 
Penistone, Barnsley and Doncaster. Jointly with the 
London and North-Western it goes to Blackpool and 
Fleetwood. Its running powers for passenger trains cover 
Colne to Skipton, Droylesden to Stockport and Wilmslow, 
Low Moor to Leeds, Penistone to Sheffield (Great Central), 
Thornhill to Sheffield (Midland), Normanton to York, 
and Goole to Hull. It had at the end of 1920 an autho- 
rised capital of £77,009,328, of which £73,373,328 had 
been created. Nearly £48,700,000 had been spent on 
lines, £8,569,260 on rolling stock, £1,565,620 on manu- 
facturing and repairing plant, on steamboats £689,209, 
on canals £651,765, on docks £952,899, and on electric 
power stations £577,897. Its route mileage is 601, of 
which only 44} are single tracked. There are 112} miles 
with a third track, and $8} miles with a third and fourth 
track. Sidings amount to 14174 miles. In this connec- 
tion, we would quote what Mr. Poultney said—Tue 
ENGINEER, February I1th last, page 156—after his foot- 
plate experience on this line: ‘* The distance from Man- 
chester to Wakefield is 47.9 miles, and between these 
points there are fifteen junctions and about five miles of 
level road. There are eight tunnels, and the total number 
of stations and junctions passed is thirty-four! I do not 
think there is another length of road in the country like 
it; a length of line of this nature, with a junction every 
three miles, is, I fancy, something of a record.” 

There are 1650 engines—966 tender and 684 tank 
engines—3794 carriages, with a seating capacity for 
218,323; 283 electrically operated coaches, seating 
18,445; and 35,031 wagons, of which only 670 are of a 
capacity of less than 8 tons. The Manchester, Bolton and 
Bury Canal belongs to the company, and is 16 miles long. 
The company owns twenty-three steamboats, of a total 
indicated horse-power of 39,276, and a registered tonnage 
of 9983, mostly sailing from Goole to European ports 
with a couple from Liverpool to Drogheda, and four, of a 
total indicated horse-power of 27,955 and a registered 
tonnage of 2956, jointly owned with the North-Western, 
and engaged in the mail service between Fleetwood and 
Belfast. Fleetwood Harbour is owned jointly with the 
same company, but the Wyre Docks at Fleetwood are 
purely Lancashire and Yorkshire. 

Some mention must be mace of the electrification done 
by the company. The line between Liverpool and South- 
port was converted from steam operation to electric 
traction, and the fitst electric trains were running in 1904. 
The lines to Aintree were then dealt with, and afterwards 
electrification was extended to Ormskirk. In 1913 an 
experimental installation with high voltage was opened on 
the Holeombe Brook branch, and in 1916 the electrifica- 
tion between Manchester and Bury, vid Prestwich, was 
opened. Plans have been completed for converting the 
line between Ormskirk and Southport, vi4 Burscough 
Bridge—which will allow for a circle service—and for the 
line between Manchester and Royton and Shaw, vid 
Oldham. The latter has been sanctioned by the Ministry 
of Transport, but the company considers that in the present 
conditions of all railway property it is unwise to ask the 
shareholders for authority to raise fresh capital. 

It only remains to be said that the company has modern 
and complete locomotive works at Horwich and carriage 
and wagon works at Newton Heath. At the former, in 
addition to locomotives, are made all the points and 
crossings work, signalling and telegraphs. Both works 
are in the charge of Mr. George Hughes, the company’s 
chief mechanical engineer. Mr. Arthur Watson, the 
general manager, is the general manager of the London 
. and North-Western also. 


Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
The Miners’ Decision. 

THE engineering and iron trade situation 
this week more uncertain than ever, and the Easter holi- 
days are coupled with a period of serious trade suspense. 
The further reductions in prices have not promoted any 
more business. Buyers are still waiting. Quotations for 
erude iron, steel, half-products and finished material are 
characterised by wide irregularities. Unless something 
is done radically to reduce the price of coal, I fail to see 
any hope of permanent help for the iron and steel industry, 
and it is fairly plain that other iron and steel works will be 
compelled to close. The business of coal getting must be 
developed on sounder economic principles. Midland iron- 
masters this week view with some alarm the deadlock in 
the negotiations between the mineowners and the miners. 
The position may not be quite so bad as it appears on the 
surface, but it is sufficiently complicated. There does not 
appear to be much light in the suggestion that a joint 
request shall be sent to the Government for a continued 
subsidy, while the other suggestion that control should be 
retained throughout April seems idle. As I weite, it looks 
as if events will have to take their course, and that the 
mineowners will proceed to the fixing of new rates. All 
eyes are now, however, turned to Sir Robert Horne and 
to what he may be able to evolve from the present impasse 
so as to prevent a stoppage of the pits. If the men choose 
to work at the owners’ new offer, well and good. The pits 
are open to them. A stoppage, I am inclined to believe, 
would be less disastrous than in the past, for supplies of 
coal are large and demand is relatively small. The iron 
and steel industry is using less coal to-day than at any 
time since the Armistice, and other industries are in a 
similar condition—most unhappily, be it said. The 
mineowners are fully recognised in this district to have 
gone back to the districts with an agreed idea of the 
method of working out wages for each. It is feared in the 
Midlands that there will be no resumption at the Cannock 
Chase, Black Country and Warwickshire pits after the 
holidays in the absence of a settlement. Mr, Frank Hall, 
the Derbyshire miners’ leader, declared on March 26th 
that a national strike would be hopeless. He advised the 
men “not again to fall into the error of undertaking a 
stoppage and being unable to carry it through.” He points 
out that they had not been producing coal at an economic 
price, and he openly confesses doubts whether “ the lost 
foreign markets will be regained for several years.” A 
severe feeling of uncertainty exists in Birmingham as I 
write as to the outcome of Sir Horne’s efforts, 
but generally, apart from the holding up of orders, iron 
and steel masters have male no move. 


is 


The Proposed Fresh Coal Transport Rates. 


While we are in the midst of a struggle in the 
coalfields, a further upsetting influence in the shape of 
the new coal classification is to be launched by the Ministry 
of T rt, through the Rates Advisory Committee. 
This, if must be confessed, is not reassuring in the best 
interests of trade. It is proposed that there shall be at 
least four different classes ; first, coal for export, next coat 
for blast-furnaces and ironstone mines, then coal for other 
industrial purposes, and lastly household coal. Coal for 
blast-furnaces it is proposed to rate lower than that for 
rolling mills, and coal for household use is to be rated higher 
than that which goes to the foreigner. It is further pro- 
posed to raise the minimum load from 4 tons to 7 tons. 
Since the first advances were made in January, 1920, the 
increased carriage on a ton of finished iron has been 
enormous. The advances are like a rolling snowhall— 
First in ore, then on coal to smelt it, then on the pigs, and 
again on the coal necessary to roll it down into bars, and 
finally on the finished bars to the consumer. By the time 
a ton of pig iron reaches the rolling mills, there is some- 
thing like 45s. in freight in it which on the present price 
of pigs is outrageous. It is the prevailing opinion that the 
present temporary advances in railway rates and charges 
should be greatly reduced forthwith. Since the rail 
advances were made, iron and steel prices have fallen 
enormously, and it is only right that railway rates should 
fall equally. It has long been felt by owners of iron and 
steel works in South Staffordshire and the Midlands that 
in these days of trade stagnation, both coal sale prices and 
transport rates call for urgent and careful consideration. 
Unless something is done to reduce the price of both, 
healthy revival cannot be expected in trade. It is quite 
impossible to-day for native iron and steel masters to 
compete with the foreigner, particularly when the low 
price of continental labour is added to the situation. 


Pig Iron Trade and Reduced Coke Prices. 


There has been so little call for pig iron during 
the holiday week that sellers are glad to get the best 
price they can. Many of the iron quotations are nominal, 
but broadly it may be stated that actual prices are a turn 
easier. The whole position binges so entirely on cheaper 
fuel that no orders are being placed which can be post 
poned, and the attention of both proaucer and buyer is 
given to the battle now raging in the coalfields. It is 
carefully noted in the Birmingham iron district that an 
important concession was made at Middlesbrough at the 
weekly market on March 22nd, when it was found possible 
to buy blast-furnace coke at about 12s. below the figure 
prevailing a week previously. The reduction is attributed 
to a breakdown in the coke makers’ price agreement. 
Times like the present always seriously try the existence 
of combinations and associations, and what is going on in 
coke on the North-East Coast is only a fresh illustration 
of this truth. Very little Staffordshire pig iron is available. 


Is the Worst Past in Finished Iron ? 


The impression is gaining ground that probably 
the worst has been seen of the depression in the finished 
iron trade. The situation must, however, be reviewed 


very charily. Underselling is reported in the bar trade, 
Still, the market is too sluggish to offer much opportunity 
for exploitation. The Association figure for marked bars 
remains at £27 10s. and unmarked at £24 10s. A ver, 
marked falling off has taken place in the gas strip section, 
chiefly owing to the keen competition of steel strip. 
This is not rolled only from British material, but is pro 
duced from Belgian semi-finished steel, some of the local 
mills turning out heavy tonnages of this weldable stri, 

It is possible to buy this steel strip from £8 to £10 cheapo: 
than the price quoted for iron. The price is likely to dro), 
even further, for at the end of this month the wages of 
the Belgian workmen are to be reduced and competition 
from this quarter is sure to be increased. The settlemen 
of the dispute in the nut and bolt trade has failed to 
stimulate the iron demand. The sheet section is stil! 
very sluggish, galvanised corrugated, 24 gauge, being 
offered at £24. The tube trade is now sharing in th 
general depression, and prices are falling steadily, dis 
counts having been increased within the last two weeks. 


Ironworkers’ Wages. 


Tronmasters in this part of the country continu 

to be much exercised respecting the enormous wag: 

which they are paying the puddlers, and they look forwari| 
to an early national revision in this connection. Con 
siderable importance attaches to the recent annual meetin, 
here of the Midland Iron and Steel Wages Board. Mr: 

George Macpherson, the chairman, was peculiarly emphati: 
in his declaration that never in the history of the trad 
has there been any approach to the difference betwee 
the brilliant sunshine of twelve months ago and th 

dismal outlook of to-day. While it seemed useless to cal! 
on the Government to do all sorts of things, the Govern 
ment should know that the iron and steel industry ha: 
almost come to a standstill. Steps to that end were i: 
progress in the hope of some remedy being suggeste:! 
A practical scheme of export credits might be possib! 

by which the Government could help trade forward, bu 

it could only be justified as an emergency and temporary) 
measure. rather a habit to tell the em 
ployers the only source they—the employers—coul(| 
think of for lessening costs was wages, and it was suggest«| 
they should look also at their plant and organisation 
It would not be contended that there were no good plant 

in this country and that organisation was non-existen! 

Yet, the most favourable were not able to continue opera 
tions, and they were again brought back to the poin: 
that costs must come down. It was not, however, tho 
employers’ view that the one and only chance of low: 

costs was through reduction in wages. Belgian iron wa 

coming into this country at about half the price of the 
home article. Part of the business of the annual meetin, 
was the setting forth by the employers of a proposal fo: 
a reduction of 15 per cent. in the sliding-scale percentage 
in connection with the transfer from a twelve to an eight 
hours’ shift. It was explained that the change in tho 
hours had involved such an addition to the costs of rollin: 
as necessitated an increase in selling prices of 30s. a ton 

This item had always been reserved by the employers on 
the wages ascertainments each two months by the accoun! 

ants to the Wages Board. The masters had waived their 
claim to its return as long as the state of trade would 
permit. Now, however, it had become impossible to 
continue to bear it longer, and hence the application 
which had now been made. The men’s tatives, 
during the discussion which followed the masters’ appli 
cation, did not attempt to deny its entire reasonableness. 
They, however, maintained that the matter was one which 
should be decided nationally, and the question was 
allowed by the employers to stand over for the other 
districts of the country to be consulted by the operatives 


Steel Trade. 


Steel prices are no stronger. Price cutting is 
further weakening the position of small bars. The quota 
tion of £16 10s., though it still stands, no longer represents 
the actual position, supplies being obtained at sub 
stantially less money. Quotations received this week by 
Midland constructional engineers from Scotland are on 
the local basis, notwithstanding the fact that the trans 
port of Scotch steel into this district costs something like 
£2 per ton. The local engineers usually prefer Scotch 
steel, on account of its fairly good-class Siemens quality 

The reduction in the price of steel strip and hoops 
£18 10s. has been ineffectual in attracting business. 


Further Wage Reductions. 


In connection with the Midland wage revision 
movement, the Screw Manufacturers’ Association has 
just announced that a new schedule of wages will be put 
into operation on April 18th. The following are the 


present and new rates :—Age 14, 16s. 6d., 15s. 6d.; 15. 
18s. 6d., 17s. 6d.; 16, 21s., 19s.; 17, 25s8., 22s. 6d.; 18, 
35s. 3d., 33s.; 19, 35s. 3d., 33s.; 20, 35s. 3d., 34s.; 21 and 


over, 35s. 3d., 35s. 3d. It is also proposed to reduce 
further the rates on June 18th at the various ages to: 
15s., 16s. 6d., 17s. 6d., 21s., 31s., 31s., 33s., 35s. 3d. With 
regard to railway carriage and wagon workers, numbering 
roughly 20.000 in the Midlands, the employers are about 
to post notice of a reduction of lieu rates from 75 to 50 
per cent., to take effect from April llth. In the meantime. 
the metal working section of the employees will discuss 
with individual firms special arrangements. This means 
that five unions—covering blacksmiths, boilermakers 
engineers, patternmakers and members of the Workers’ 
Union—have agreed to accept the principle of payment 
by results. 








LiNCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 


Iron, Steel and Metals. 


On the resumption of business in Manchester 
this week there was little indication that any change 
in the general situation had taken place. There seems 
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to have been no accumulation of orders during the recess, 
such as usually occurs,when the trade is in its ordinary 
condition, and one can only assume that there are no 


orders to accumulate. The indifference of buyers remains 
a conspicuous feature, but the anxiety of sellers seems to 
be increasing, and no doubt this is @ preliminary to a 
further fall in prices wherever they can fall. Changes to 
a lower level in the non-ferrous metals cannot now be 
very great, but there is ample room for further con- 
cessions in iron and steel prices, and this fact is practically 
admitted by the makers and manufacturers whenever they 
accept for an export order much less than the prices 
asked for the home trade, It is stated openly that con- 
cessions in these foreign orders average 30s, and 40s, per 
ton, but one hears of cases in which as great a difference as 
£6 per ton has been made. It is clear that when this 
kind of thing comes to light—even if it be only by way of 
romour—the home market must be demoralised. 


Metals. 


The markets for the non-ferrous metals are in 
much the same dull and dispirited condition as before. 
The daily fluctuations fail to indicate any serious change 
in general conlitions, while the consumptive demand 
keeps very poor. One notices in American circles an 
attempt to explain the decline in the demand for copper 
by dwelling upon the fact that during the war a good many 
substitutes for this metal were employed, both in engi- 
neering and in the domestic utensil trade. There is, 
however, always a tendency of this kind to be noticed 
if one chooses to look for it, as, for instance, in the en- 
deavour—some fifty years ago—to substitute wrought iron 
for brass tubes in locomotive boilers. We know how that 
ended, and it is probable that the use of iron and steel in 
the place of copper and its alloys in automobile work will 
end in the same way. The position of aluminium as regards 
domestic utensils is different. That change will prob- 
ably abolish copper and brass in the utensil trade, but it 
will be more evident in connection with enamelled ware 
than with copper and brass. I am still inclined to believe 
that the excessive prices for iron and steel have had far 
more to do with the decline in the consumption of copper 
tnan any other single factor. The market for tin has shown 
some improvement lately, and the price has risen alto- 
gether from the lowest point by about £18 per ton. The 
Kastern market has perhaps been affected mainly by the 
cessation of the fall in silver, which was beginning to get 
on people’s nerves. An upward movement of 3d. per 
ounce in silver makes a difference now of about 10 per 
cent. to the Eastern seller of tin, and that corresponds 
fairly well with the movement in tin sinee the second week 
in March, Of course, what is wanted as a support to the 
market is much more activity in the consuming trades, 
and especially in the tin-plate trade. There has certainly 
been some favourable movement in that trade lately, and 
it may be that demand is about to revive. If so, it is 
quite likely that the prices of tin will be higher during the 
second half of the year. Lead has again become firmer, 
but there is practically no change in spelter. 


Foundry Iron. 


The market for foundry iron this week is almost 
entirely without business, even the semi-retail business 
which formerly existed having tailed off. In a good many 
cases work has not yet been resumed, and even if it had 
buyers are now exacting a further reduction in price. The 
question of interest at the moment is whether the coal 
miners will accept the proposed wage reductions without 
a strike, for if so, it is almost certam that a drop in the 
prices for furnace coke will come, and if so it will be the 
signal for another cut ,in Cleveland pig iron prices. 
Up to the present time the Midland pig iron makers have 
not put their prices for foundry iron on a level with Middles- 
brough, as the lowest price quoted for Derbyshire No. 3 
is £8 5s. at the furnaces, or 15s. above the present Cleve- 
land price, while the difference in carriage, as between 
Cleveland and Derbyshire furnaces—to Manchester—is 
only 7s. 6d. per ton. The chances are that Cleveland 
prices will be cut again before the Midland prices are on 
a level with them, and then we shall have another period 
of confusion, and, of course, buyers here will refuse to act 
until a further modification of the Midland prices takes 
place. What is badly wanted is some regularisation of the 
pig iron prices all over the country; not, of course, in 
order that they may be absolutely the same, but that some 
reasonable proportion between them may be re-established. 
Last week, for instance, one heard of Scottish furnaces 
accepting £8 10s. and even £8 5s. for No. 3 Scotch, while 
some of the Midland furnaces were wanting £9 for common 
foundry pig iron. Business cannot be carried on while 
such discrepancies exist. 


Finished Material. 


The official prices have not yet been altered 
again for finished iron and steel, but actual prices are 
easier, and one hears of sectional steel at £15 10s. against 
the £19 asked by Associated makers. Steel rolled from 
foreign billets can certainly be made at under £16 per ton, 
and it is only a question of time for such prices to be 
universally accepted 


Scrap. 


The market this week is without business, and 
no regular prices are quoted. The ironworks are shut for 
the week, and hence there is no price for heavy wrought 
scrap, but the price is already as low as it seems likely 
to go. Dealers seem firm as regards foundry scrap, and 
are trying to bring the price into proper relation with the 
foundry pig prices. Nevertheless, goqgd scrap can be 
bought at £7 per ton, and perhaps at £6 15s. 


The Engineers’ Club. 


At the annual general meeting of the members 
of the Manchester Engineers’ Club, which was held on 
Tuesday, 22ad inst., Mr. D. Adamson, President, being in 
the chair, Mr. J. 8S. Webb, Bury, was unanimously elected 
President for the ensuing year. Mr. Webb has for some 
time taken a very active part in the conduct of the club’s 
affairs, and for the past twelve months has been chairman 


of Committee. To replace the four retiring members from 
the Committee, Dr. Ardern, Mr. Joseph Stubbs, Mr. 
Osman Shaw and Mr. G. Windeler were elected. Mr. T. 
Owden O’Brien was re-elected hon. treasurer; Mr. C. A. 
Clarke and Mr. F. W. Woodyatt were elected honorary 
auditors; and Mr. H. Richardson honorary secretary. 


p the Engineering Trades. 

Although nominally work was generally resumed 
on Tuesday after the Easter holiday, owing to the existing 
depression there was not the same incentive to settle 
down as there would have been in more prosperous times, 
and in many works the holiday is being prolonged by a 
few extra days with the object of lightening the wages 
bill. Unfortunately, there are still no signs of any improve- 
ment in either the cotton or engineering industries, and 
the ranks of the unemployed continue to swell visibly. 
I understand that owing to the general slackness and the 
effects of foreign competition a large steel works in this 
district has closed down altogether for an indefinite period, 
and several hundred men will thereby be thrown out of 
work. In other large shops, on the principle that half a 
loaf is better than no bread, efforts are being made to 
spread out the work on hand as far as possible by shorten- 
ing the weekly hours of labour. It seems in such times 
most lamentable to find an establishment with sufficient 
orders on hand to last for over eighteen months closed 
owing to astrike. Yet such is the case with a well-known 
Bolton establishment, the men at which have ceased work 
owing to the firm’s decision to introduce piecework amongst 
the apprentices, 


Barrow-tn-Furness, Thursday. 
Hematites. 


There is nothing new to report this week in the 
position of the hematite pig iron trade. The production 
of iron has fallen away to a very low level. In North 
Lancashire there is only one furnace in operation, and 
that is at Ulverston. The works of the Barrow Hematite 
Steel Company, the Askam works of the Millom and 
Askam Company, the Carnforth Ironworks, and the Back- 
barrow charcoal furnace are all standing idle. The Askam 
works were idle before the present depression set in. 
Buyers are still showing no inclination to come forward 
with new business, although it is reported that there are 
some inquiries. There can, however, be no improvement 
until the coal trade trouble is settled, and settled on more 
favourable terms to industry generally. 


Iron Ore. 


There is almost a total cessation of activity in the 
iron ore trade. With the exception of one pit near Barrow, 
the whole of the mines in North Lancashire are idle, the 
only operation carried on being pumping. The importa- 
tions of Spanish ore are easier, but with consumption 
stopped big tonnages are stored at the Barrow docks. 


Steel. 


The steel trade is completely idle, and prospects 
of a re-start are not bright, for whatever requirements 
buyers have they are not coming forward with business. 
The Barrow hoop mills, which have been running most of 
the time, are this week on holiday. 


Shipbuilding and Engineering. 
These trades are observing a full week's holiday. 
The Cunard liner Scythia, built by Vickers, left Barrow 
last week for La Orient, France, where she will be com- 
pleted. Her joinery work has been held up by the long- 
continued joiners’ strike. 


Fuel. 


There is only a moderate demand for fuel of all 
sorts, either coal or coke, the demand for the latter, indeed, 
having almost ceased to exist. 








SHEFFIELD. 
(From our own Correspondent ) 


Trade with Russia and Germany. 


With very few exceptions, the works throughout 
the whole district have been still this week. It will be 
Monday or Tuesday before most of them attempt a 
resumption ; others will remain closed for even longer, 
and some have ceased operations for an indefinite period. 
With the heavy list of unemployed which has been in 
existence for very many weeks now, it was really amazing 
how light-heartedly the workers betook themselves, in 
quite large numbers, to various holiday resorts, as if 
shortness of money was all a tale and the industrial future 
was full of promise. Indeed, one of the features of the 
present trade slump has been the absence of any very 
pronounced distress ; though, of course, there have been 
fairly regular marches of the unemployed men, but they 
have generally been organised by agitators out to make 
as much capital as possible from the present situation. 
The position rather suggests that during the war boom 
many of the munition workers were more provident than 
most people credited them with being, and that now they 
are drawing on their resources, Just before the long 
holiday commenced, I had a chat with two or three manu- 
facturers on the questions of the Russian trade agreement 
and the Reparations Recovery Bill. Regarding the first- 
named, I found one leading manufacturer extremely 
sceptical as to the likelihood of any immediate benefit. 
In the first place, he believed our Government was entirely 
wrong in having any such “ truck,” as he called it, with 
the Bolsheviks. Secondly, he doubted whether anyone 
could trust the Soviet Government enough to do business 
through it. “If it can be trusted,” he argued, “* why 
does not our Government extend the export credit scheme 
to Russia? It has refused to do that, yet manufacturers 
are expected to take the risk involved in a scheme of 
trade by means of barter with a country the controllers 
of which no one trusts.” 





Manufacturers’ Views. 


A Sheffield steel manufacturer who has just 
returned from a business visit to Sweden says that traders 
there have not the slightest confidence in Russian trade 
overtures, and believe the Soviet Government to be almost 
ineapable of telling the truth. An instance is given of a 
Swedish firm agreeing to send a consignment of steel to 
@ Russian port, where, it was understood, a consigament 
of produce of equal value was lying ready for exchange on 
a barter basis. On inquiry, however, the captain of the 
Swedish vessel found only half a dozen bags of wool, and 
the steel had to be shipped back again to Sweden. As to 
the terms of the German Reparations Bill, I do not find 
manufacturers here at all enthusiastic about the measure, 
or even hopeful of very much good coming of it. But, as 
one of them said to me, “ It is one thing to criticise it 
and quite another to suggest a better means of obtaining 
the money due.”” Some of them think that whilst the 
mark stands at about the value of a penny for exchange 
purposes, German exporters will not go to the length of 
refusing to send goods to this country, even though it 
means they will receive only one-half the value in cash 
and half in the form of a coupon which they must present 
to their own Government for payment. In Germany a 
mark is still a mark, of course, as much as a shilling is 
still a shilling here. The only question is as to the present 
spending value of a mark in Germany. Supposing it is 
only one-third of its pre-war value, that would mean 
approximately that the cost of production for export 
was three times that of the normal amount. But as, for 
exchange purposes, the mark is now worth but one-twelfth 
of a shilling, German goods can be sold here against sterling 
at prices which severely undercut the value of any similar 
British production, and still leave the German exporter 
with a profit margin wide enough to make a continuance 
of business with this country worth while, in spite of the 
Reparations Recovery Bill proposals. Manufacturers who 
thus view the measure with a certain degree of favour 
contend that its actual effect will be to make the advantages 
of trade between the two countries more equal, or at least 
to lessen thé’ tremendous handicap which the position of 
the exchange has placed on British as against German 
trade. On the other hand, those who believe that no good 
purpose will be served by the Bill, urge that German 
manufacturers will no longer consign goods to the British 
market, and that while a change of such a character would 
give @ considerable fillip to our light steel trades, par- 
ticularly to things like tools, cutlery and li tht castings, 
we should lose the advantage by reason of the fact that 
goods so diverted from our home market would probably 
be disposed of at rates which could not touch in some of 
the very oversea markets we are endeavouring to cultivate. 
If there is anything in this latter contention, it looks as 
if the new measure must run contrary to sound economics. 


Labour's Mistaken View. 

Reverting to the question of trade with Russia, 
there is a strong feeling in sume circles here that a resump- 
tion of Anglo-Russian commerce would go far toward 
assuaging the flood of unemployment in this country. 
To most people it seems almost like grasping at a straw, 
but in order to leave nothing undone in an endeavour to 
find employment for those willing to work, a deputation 
from Sheffield waited last week on Sir Philip Lloyd- 
Graeme, Parliamentary Secretary of the Board of Trade, 
and urged the need of making the trade agreement with 
Russia a practicable measure at the very earliest moment. 
The deputation, which represented the City Council, the 
Cutlers’ Company, the Chamber of Commerce and the 
Sheffield Trades and Labour Council, pointed out that the 
matter was of special importance to the Sheffield steel 
trade, which made the very classes of goods most needed 
by Russia. Sir Philip, however, very rightly warned the 
deputation not to expect a sudden access of prosperity 
from that source. Labour speakers, he said, who talk of 
millions of pounds’ worth of orders awaiting us there, with 
great consequent relief of unemployment, are very wide 
of the mark. Any volume of business between the two 
countries, Sir Philip added, must largely depend on 
whether the Russian railways can still run. The general 
belief, I may mention, is that transport in that country is 
utterly dislocated, where it is not absolutely ruined. Some 
of the most far-seeing business men here considered the 
errand of the deputation a futile one, their belief being 
that any revival of Anglo-Russian trade will be a rather 
slow development. A few years ago, perhaps, many firms 
would have been prepared to risk a good deal in order to 
secure such business, but the experience of later times, 
together with the general tightness of money, has erected 
a barrier of cautiousness which will not easily be broken 
through, desirable as a re-opening of the rich Russian 
markets to us may be. 


The Colliery Trouble. 


The week has been one full of anxiety for all 
industrialists by reason of the crisis which has once again 
arisen in colliery circles. Writing at mid-week, there is 
@ very general fear in these parts that the end of the week 
will find the miners entering on what has been described 
by one of their own leaders as a hopeless fight. Hopeless 
in this sense, that industry is already temporarily almost 
hors de combat, and a closing down of the coalpits would 
end the struggle for most manufacturers. By the time 
this letter appears, however, the question of peace or war 
will have been settled, and from the beginning of the week 
all eyes have been turned toward Downing-street in the 
hope that once more a suggestion may emanate from 
Government quarters that will lead to peace—for the 
time being at all events. The Yorkshire miners have been 
all for a provisional agreement pending a permanent 
settlement, though it has been realised, nevertheless, that 
they would in the end stand by the decision of the majority, 
and unless something has occurred during the latter part 
of the week to improve the outlook that decision meant 
war. The long period of control entirely upset the ordinary 
relations between the owners and the men and gave the 
latter, there is no doubt, a quite wrong impression of the 
actual situation; but the sudden decision to bring the 
date of de-control forward from August—as always under 





stood—to March completed the chaos, Whilst manu- 












































































































860 


----- 








THE ENGINEER 








facturers havo been anticipating a reduction in the price 
of fuel, so that cheaper iron and steel supplies would be 
available in the home market, colliery owners have dis- 
covered that they are, generally speaking, producing at a 
loss, and that unless the men agreed to a reduction in 
wages, coal would have to rise, not fall. The position is 
very serious, though it is to be hoped that by the advent 
of April the strain of anxietyfwill have been relieved. Yet 
a business friend, who has”access to excellent inside 
knowledge of colliery and railway matters, has expressed 
to me the conviction that before another three months 
have passed, whatever the result of the present trouble 
may be, both colliery and railway workers will heve pre- 
cipitated strikes ““ which will not be settled in a week.” 
It is to be trusted his prophecy will be unfulfilled. But 
whatever the week-end may bring, of good or ill, the faet 
remains that coal reserves in the Sheffield district are 
very poor. In the event of a strike or lock-out, however, 
most works would come to a prompt decision to make no 
attempt to re-open until the colliery trouble had ended— 
and in very many instances that would not make much 
difference to the firms concerned, because even if they re- 
open in the early part of next week—as at present arranged 
there are very few orders to execute. 


Outlook for Armament Works. 


In a recent letter I was able to mention the 
probability that the outlook for armament works might 
not prove quite as gloomy as had been feared would be 
the case, as, apart from the possibility of further orders 
from Japan and requirements of Spain, our own Admiralty 
might soon be in the market again for armour plate. My 
information came from &@ good source, and appears very 
soon to have received confirmation, for it is now stated 
that the Admiralty intends placing orders for four new 
battleships. According to report, Vickers, Armstrongs 
and the Fairfield people will each build one, the keel of 
the fourth to be laid down at Portsmouth. These vessels 
will require between them from 20,000 to 24,000 tons of 
heavy armour plate—perhaps more—-which is enough to 
keep all the armour plate mills and machine shops busy 
for many months. It would, of course, be a good time vet 
hefore orders for the plate would be placed, for the keels 
must first be laid down. ‘Whilst speaking of ships, it 
may be of some interest to mention that the Shefficld 
firm of Thos. W. Ward, Limited, has recently purchased 
at Chatham four destroyers for breaking-up purposes. 


Some Interesting Announcements. 


With the Easter holiday came quite a number of 
interesting announcements by leading local companies. 
Hadfields, for instanee, issued their annual report, which 
revealed net profits for 1920 of £107,857, compared with 
£203,255 for 1919, a decline of £95,398, and the dividend 
had accordingly to be reduced from 10 per cent. for 1919 
to 5 per cent. for last year, free of tax. The loss of profit 
was chiefly attributable to the moulders’ strike, which hit 
the company severely. The directors had long had under 
consideration the possibility of developing the use of the 
Hadfield system of manufacture and sale of their special 
products in the United States, and the report explains 
that with this object in view they have joined with the 
American Clay Machinery Company, of Bucyrus, a 
licensee of Hadfields, in forming the Hadfield-Penfield 
Steel Company. in which Hadfields hold a substantial 
interest. The report mentions that the reconstruction of 
the company’s war extensions so as to adapt them to post- 
war trade and the installation and equipment of the new 
steel foundry and rolling mills have involved a very large 
eapital outlay. Cammell Laird and Co.’s report has 
also been issued. It shows net profits of £240,632 for 1920, 
against £303,006 for the previous year, and the dividend 
for the year is made up to 74 per cent., less tax, against 
10 per cent., less tax for 1919 and for each of the four 
previous years. Then the directors of Vickers Limited 
declared final dividends on both classes of their preference 
shares arid also on the preferred stoeck—a fact which has 
strengthened the stock market’s hopes that a dividend will 
be proposed on the ordinary shares. The interim dividend 
was passed last August. Next, the Sheffield Steel Products, 
f.imited, which some of the prophets had prognosticated 
would not pay « dividend on the past year’s working, or 
at best only a reduced dividend, issued its report, announe- 
ing a profit of £264,331, against £145,879 for 1919, which 
was che company’s first year—the company is a combina- 
tion of a number of old-established steel and allied firms. 
The directors are able to repeat the dividend of 10 per 
cent., less tax, and to earry forward £171,954, against 
£57,217 brought down. These figures speak well for the 
operations of the concern, which undertakes the produc- 
tion of cutlery, small tools and small stampings at the 
Templeborough premises, originally ereeted. for the 
Ministry of Munitions by Thomas Firth and Sons, who 
managed it as a National Projectile Factory. It is now 
one of the most self-contained factories in the country, 
and claims to be the largest cutlery factory in the world. 
Everything is done on mass production lines. 


Fire at a Rolling Mills. 


Just before the works closed down for the holiday 
there was rather a big blaze in the neighbourhood of 
Templeborough, a considerable portion of the Tinsley 
tolling Mills being destroyed by a fire, caused, it is believed, 
by a piece of red-hot iron coming into contact with the 
hand-race in the engine-house. The fire brigade arrived 
trom Sheffield very promptly, but the flames had a strong 
hold, and it was about an hour before the outbreak was 
got under. It was then ascertained that damage esti- 
mated at between £5000 and £10,000 had been done to the 
old mill, the new mil! having escaped entirely, while the 
machinery did not suffer seriously. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Trade and the Coal Crisis. 


THE ordinary affairs of trade in the North of 
England are_completely overshadowed by anxiety as to 


the coal situation; at least, that is the condition of 
things prevailing at the time of writing. The industrial 
ition was never worse than it is at the present time ; 
ut there are not wanting signs that the corner of the 
depression was being gradually turned when the menace 
of another miners’ strike cropped up to blight the hopes 
that were entertained of brighter times in the near future. 
Manufacturers seems pretty well agreed that it is time 
the coalowners took a firmer stand than they have done 
in the past few years. The conclusion is unavoidable that 
miners’ wages have been forced to a point which is a most 
serious menace to other industries as well as their own, and 
if there is to be a recovery in trade, fuel prices must he 
substantially reduced. It is hoped, however, that the 
miners will adopt a more reasonable attitude, and prevent 
a further crippling of industry by resorting to another 
strike. 


Cleveland Iron Trade. 


Business in the Cleveland pig iron trade has been 
completely at a standstill in consequence of the holidays. 
The blast-furnaces have, of course, been kept in operation, 
as damping down is a costly process and oceasions loss of 
quality in the iron produced long after the furnaces are 
put into full blast again. The feature of the trade at the 
moment is the welcome fall in the cost of coke. The high 
cost of fuel more than anything else has retarded the 
downward movement in pig iron prices which it is so 
necessary to stimulate if we are to recover our lost overseas 
trade, and the drop in fuel has come not a moment too 
soon. The coke makers of Durham have hitherto had a 
price agreement, by which selling prices were fixed in the 
same way as the local ironmasters fix pig iron prices. 
The effect has undoubtedly been to stiffen prices on a 
falling market. Last week, however, the price agreement 
was broken. Coke makers are left free to arrange their 
own terms, and as a result business has been done in 
blast-furnace coke as low as 42s. 6d. as against 54s, 6d., 
which has been the ruling price for some considerable 
time past. It is a substantial concession, but yet it is 
not regarded as sufficient, and is not likely to result in an 
immediate reduction in pig iron prices. It is pointed out 
that the last big cut in pig iron prices was made in anticipa- 
tion of relief as regards fuel prices, and that no further 
pig iron price reductions can be expected on this account. 
At any rate none has yet been made, and the situation is 
not likely to be reviewed by the ironmasters until the 
beginning of next week. It is quite probable, however, 
that some reductions will be made in April, for then there 
will be wages adjustments, both in the ironstone mines 
and the ironworks, and working costs all round will be 
reduced. 


Hematite Pig Iron. 


The position in the East Coast hematite pig iron 
trade is practically unchanged. Makers are reported to 
have very large stocks and sre pressing sales on the market 
with but little success. The price, however, is firm at 
180s. for mixed numbers, and 182s. 6d. for No. 1, and as 
the Italian exchange has undergone a sharp rally there 
seems to be a little brighter hope of foreign business. 


Iron-making Materials. 


The foreign ore trade is absolutely idle. Nobody 
attempts to do business, and it is difficult to fix even a 
nominal price, though 37s, 6d. perton c.i.f. is suggested 
as a nominal figure for best Rubio. A little more business 
is reported in blast-furnace coke at the reduced price, but 
most consumers are holding off the market in the hope of 
further concessions. 


Manufactured Iron and Steel. 


The state of trade plays an important part in 
determining the length of the holidays in the manu- 
factured iron and steel trades, and consequently many 
works have been laid idle for a much longer period than is 
eustomary at Eastertide. Some of the plants will not 
resume operations until Monday next. Orders continue 
to be very scarce, and even the reductions announced last 
week have failed to stimulate business. There have been 
some drastic reductions since the new year was entered 
upon, but it is recognised that even with these latest falls 
operative finality has not been reached in the downward 
movement, and further cuts will he necessary before the 
trade is in a position seriously to eompete in foreign 
markets. 


The Coal Trade. 


There is nothing new in the Northern coal trade 
situation. The market drags along in a hopelessly languid 
and disappointing way. The whole aspect of the trade, 
both for home and export, seems to be about as bad as it 
could well be, and so far as can be seen at present there 
is no immediate improvement expected. As the result 
of the question of miners’ wages and production costs being 
thrown into the melting pot, with little sign of an agreed 
settlement, the outlook is even more gloomy, and unless 
there is a reasonable probability of a substantial reduction 
in prices for shipment, it looks as if the great foreign export 
trade of the North-East Coast will become a thing of the 
past. There are, however, hopes that the miners will adopt 
a more reasoneble attitude regarding the coalowners’ 
proposels for lowering the wees bill at the mines. If other 
costs of production can also be curtailed there is no doubt 
that overseas business could soon be recovered, by reason 
of the fact that there is a decided preference for British 
coal, and though the foreigner is not inclined to pay too 
much for his preference, he would be more than willing 
to buy North Country fuel at a small extra cost as against 
the American sorts, which are not neerly so suitable for 
the European markets. So far as April is concerned, 
hardly anything is being booked, and es a result there is 
a disposition in some quarters to anticipate events by dis- 
counting the present prices by 2s. Sd. per ton or more for 
April loadings, but even these concessions feil to induce 
buyers to purchase. Most of the exporters, in the absence 
of definite orders, prefer to wait for the situation to smooth 
itself out gradually, in some cases under the firm conviction 








that large reductions may take effect much sooner than was 
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formerly expected. The home trade is reported to be a 
shade more active, but the actual business is by no means 
as large as it should be for the present period of the year. 
The coke market is entirely unimproved. Huge stocks of 
every kind are being carried in spite of the lessened produc- 
tion ; though there is no sale worth speaking of. Values 
are shrinking. 


,— 
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SCOTLAND. 
(From our own Correspondent.) 


The Coal Outlook. 


At the time of writing de-control of the coa 
trade is almost upon us, and the outlook is black. Past 
experiences have taught tnat much can happen in forty- 
eight hours or less, and therein lies a measure of hope, 
but the present is full of a greater and newer significance. 
Tn the coal trade, as in other branches of industry, employ - 
ment has been slackening slowly but surely, and despite 
all indications that industry cannot stand the costs of 
production, the temper of the worker is against acceptance 
of the position. Men are being paid off with monotonous 
regularity, but the determination to resist the inevitable 
reductions in wages seems likely to plunge the trade into 
greater chaos than ever. In the meantime every prepara 
tion possible is being made against a stoppage, for the 
general opinion seems to be that a fight is inevitable. 
In order to keep things moving the Scottish coalowners 
have announced that they are prepared to pay wages 
during April on the basis of the ascertained results during 
February. As prices have fallen considerably since the 
beginning of March, and are likely to fall still further, the 
coalmasters are standing to lose a large amount if their 
proposition is accepted. As 1 write, the coalmasters are 
endeavouring to arrange that the mines will be kept free 
from water during the probable stoppage. It is well- 
known that with present costs production cannot pay, as 
home industries cannot afford the current prices, while 
overseas markets can procure supplies at considerably 
below British quotations. In Scotland both the home and 
the export departments are in a perilous position, and the 
sooner the struggle for readjustments necessary to put 
business on @ paying standard is entered into and settled the 
better for all concerned. With wages up and outputs 
down the situation is impossible; but if the latter were 
rectified the former might easily be mutually agreed upon. 


Acute Depression. 

In the steel and iron and allied trades the depres- 
sion has reached a very acute stage. In spite of all reduc 
tions im prices, business continues meagre in the extreme, 
and every week brings its own record of departments 
closing down and consequent loss of employment. Con- 
tinental material has played havoc with British markets 
at home and abroad, and until home makers can meet 
this competition an improvement in trade must be remote. 
Home consumers are practically forced to buy continental 
produce, and local makers are suffering accordingly. Steel 
and iron products are pounds above imported material, 
and the outlook under present costs is well-nigh hopeless 

Pig Iron. 

The Scotch pig iron market is very idle. Supplies 
are in excess of demands, and many producers have stocks 
enough to last some time under present conditions. 
Unless some early improvement takes place more furnaces 
will have to be damped down. Prices are still somewhere 
in the region of last week’s figures, but considerably 
cheaper terms can be secured for a favourable order. 


Steel and Iron. 


Steel prices are slowly coming into line with 
competitive values. So far there has been little return from 
recent concessions, but as the cost of output becomes more 
favourable and prices fall still further there is little doubt 
that plenty of business will follow. In the steel and iron 
trades wages fall or rise according to realised prices, and 
sooner or later wages costs will be regulated on an economic 
basis. As in other trades, steel” and iron prices can 
be cut somewhat for firm orders, even though an effort is 
made to maintain arranged levels. Practically the only 
line showing much movement is steel strips, in view of 
continued activity in the tube trade. Bar iron is dull, 
orders being few and far between 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent) 


The Coal Outlook. 


As was expected, the special conference of the 
South Wales Miners’ Federation last week followed the 
lead of its Executive and decided that its representa 
tives at the National Conference should vote in favour of 
the retention of the profits pool and the establishment of 
a National Wages Board. Consequently, it opposed the 
coalowners’ scheme for the future regulation of wages 
in the industry. Since then the negotiations between the 
sub-committee of the Miners’ Federation and the negotiat 
ing committee of the coalowners in London have broken 
down, and the respéctive sides have submitted their 
reports to the Government, but so fer as compromise on 
the points at issue are concerned, the prospects seem hope 
less. The issue is too clear-cut and definite scarcely to 
permit of compromise, and the feeling generally prevails 
that the end of this week will see work in the coalfield 
at a standstill. At the same time, all hope of a temporary 
arrangement for carrying on work has not been aban- 
doned. The miners know as well as the coalowners that 
wages must come down, and the question that has been 
asked is as to what exactly the South Wales coalowners’ 
offer amounts to. The 1915 standard has been referred 
to as the new wage base. According to the men’s leaders, 








the average rate of payment for South Wales colliery 
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workers is 17s. 10d. per shift, and the new rate proposed 
by the owners would mean a reduction of 7s. 10d. per 
shift, or 44 per cent. for the higher wage men, while 
labourers would sustain a reduction of 7s. 64. on tKeir 
present average rate of 14s. 9d. per shift, or 50 per cent. 
Inasmuch as the men would, generally speaking, get about 
the same wages as in 1915, it is contended that the work- 
men’s position would be far worse than in 1915, owing to 
the fact that the cost of living is still 140 per cent. above 
pre-war standard. The workmen's leaders met the South 
Wales coalowners at Cardiff on Monday for the purpose 
of enabling the latter to set out their conditions under 
which work might be carried on after March 31st, and to 
explain matters generally, but the workmen’s repre- 
sentatives could only listen to the proposals and not 
negotiate, it being their duty to report the proposal of 
the owners to the Executive Committee of the Miners’ 
Federation of Great Britain, for that body to take action. 
What the South Wales coalowners offered was that if 
work continued on April Ist the men would be paid on 
the 1915 stendard plus 55.83 per cent., which is the per- 
centage ruling. It may be explained that the base rates 
in Operation in this district in 1914 were those of 1879, 
and the percentage payable on those base rates was 60 per 
cent, Since 1914 the system has undergone alteration, and 
the base rates then in operation were formed, in 1915, into 
a new standard by the merging of 50 per cent. into the 
1879 standard. That the standard now to operate, 
plus a general percentage of 55.83. Of course, price lists 
at various collieries have undergone changes, mostly to 
the advantage of the workers, and those advantages will 
be retained, as also the 14-2 per cent., which was added 
in 1919 as compensation to the colliers for the reduction 
of the working hours from eight to seven, but the war wage, 
the Sankey wage, the 20 per cent. increase of March, 
1920, and the output bonus wage of November, 1920, 
vo by the board. 


is 


Decreased Output. 


According to official information, the output of 
coal in this district has continued to decline, which is 
not surprising in view of the paucity of business and the 
comparatively high prices prevailing. The export returns 
for February show a very substantial further diversion 
of business to the other coalfields of the country. The total 
quantity of coal shipped from the United Kingdem in 
February was 29,000 tons more than in January, but in 
South Wales there was actually a reduction. It is there- 
fore obvious that other districts shipped increased quan 
tities, and that was the case at the North-Eastern, Humber 
and Scottish ports. Compared with February, 1920, the 
exports from South Wales last month showed a reduction 
of 661,000 tons, while compared with the monthly average 
rate of export in 1913, the figures showed a reduction. of 
1,606,000 tons. Out of a total decrease of 613,487 tons 
in the total output of the United Kingdom in the week 
ended March 5th, compared with the corresponding week 
of last year, no less than 429,847 tons occurred in the 
South Wales coalfield 


High Costs. 


The difference in the cost per ton of coai in South 
Wales compared with the other coalfields in the country is 
a very serious item. The net cost per ton in South Wales 
for the month of February was 55s. ld. The following 


comparison throws out vividly the way in which this 
district is handicapped : 
. Cost per ton 
District. Net cost less thet in 
per ton. = South Wales. 
Scotland — 38s. Od. 17. 1d. 
Northumberland . 42s. Bad, 12s, 8d, 
Darham ... 37s. 10d. l7s. 3d, 
Yorkshire 2a ‘ Sls. 1d. 24s, 1d. 
Lancashire and Cheshire 4is. Od. l4s. 1d, 
Derby, Notts, &c. 29s. 10d 26s. 3d. 
United Kingdom ... SB8ae 9d. 16s. 4d. 
An eflicial statement points out that more remarkable 


still is the fact that in all the above-named districts there 
was a reduced cost per ton in February, whereas there was 
an increased cost per ton in South Wales of 5d. per ton 
The decreased cost in the other areas was as follows : 
Scotland, 8d. per ton; Northumberland, l0d.; Dur 
ham, 28. ld.: Yorkshire, Is. 4d.; Lancashire and Cheshire, 
2s. ld.; and Derby, Notts., &c., 4d. The tonnage raised 
per person employed in South Wales for the month of 
February was 10.16 tons, as against 14.05 tons for the 
United Kingdom 


2s. 


Steel Workers’ Wages. 


Reference was made last week to agreement being 
arrived at concerning wages between the South Wales 
Siemens Steel Association and the members of the Iron and 
Steel Trades Confederation, but there was a grave danger 
of trouble arising between the Association and the union 
representing the allied trades. Fortunately, the difficulty 
has been overcome. The employers insisted on the work- 
men agreeing to the withdrawal of the bonus of 50 per 
cent. on wages granted a year ago when times were good, 
but as an alternative it was left open for the men to join 
the sliding seale arranged with the Iron and Steel Trades 
Confederation, which represents approximately 80 per 
cent. of the total workmen in the industry. The Amal- 
gamated Society of Engineers announced that it could not 
possibly agree to the sliding scale, but on Saturday last 
it aecepted an offer made the previous Wednesday by the 
employers of £5 a week throughout April in the form of a 
‘sub,” pending the arrangement of a new district rate 
with the Welsh engineers and founders, and if this district 
rate should exceed £5 the difference is to be paid retro 
spectively. The dock workers have accepted the sliding 
seale and similar agreements have been made with other 

unions affected, with the exception of the bricklayers. 


Current Business. 


Since writing a week ago business has been quite 
at a standstill for April shipment. Loading operations 
were brisk, comparatively speaking, right up to the com- 
mencement of the holidays, and work at the docks was 
renewed on Wednesday, but there was no work in the 


coalfield until Thursday. Those exporters who had orders 
in hand for April held them back pending developments 
between the owners and the miners’ leaders, and it was 
generally felt in business circles that it was useless to 
disenss operations until it was known whether there 
would be work or not in the coalfield. Furthermore, in 
the event of there being work exporters hoped to be able to 
get their coals at lower prices than those ruling for the 
past month. The position, however, is altogether very 
unsettled, and prices are to all intents and purposes nominal 
only. A fall in values is looked for if work in the coalfield 
takes place on the owners’ terms, but what the actual 
reduction is likely to be is quite an unknown quantity 





Latest News from the Provinces, 


NORTH OF ENGLAND. 
Northern Coalowners’ Offers. 


CONSIDERABLE anxiety evinced as to the 
possible or probable complete stoppage of the entire coal 
industry. The prospects of the coal trade are regarded as 
very gloomy, if there is a stoppage, as it will prohably 
give the finishing stroke to the already diminishing export 
trade. The terms offered by the Northumberland owners 
are 166 per cent. above the basis rates, which represents a 
reduction of 3s. to 5s. 2d. per shift. The Durham owners 
make an offer of 155 per cent. above the present basis rate. 
This involves an average reduction of about 5s, per shift 
In no case, however, have the terms been accepted, the 
men’s representatives pointing out that they are pledged 
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to a national system 


Wages Falling in Steel Trade. 


A substantial drop in output and a wages cut of 
25 per cent. are the features of the report of the Board of 
Conciliation and Arbitration for the Manufactured Iron 
and Steel Trade of the North of England, issued 
Wednesday. The returns for the month of January and 
February show that 6247 tons were produced by the 
associated firms, as against 7904 tons in the preceding two 
months, whilst the average price was £26 19s. 7.97d., as 
against £29 10s. 8.9ld. Under the sliding scale arrange- 
ment puddlers and other forge and mill workers suffer 
a reduction of 25 per cent. as from Monday last, thus 
reducing their wages to 200 per cent. above the standard. 
Under the previous aseertainment there was a reduction of 


on 


5 per cent, 


SCOTLAND. 
Coal. 


The past week was again a very poor one in the 
Scotch coal trade. Home business has fallen off still 
further owing to an, increased slackening in industrial 
circles generally. New orders are very scarce, and prices 
are being severely cut for firm business. Trade with Ireland 
has not improved. Some cargoes have gone to Italy and 
to north French and Bay ports, while a few thousand tons 
have been despatched to Denmark. .Many collieries are 
finding themselves in a serious position owing to the 
slump in trade. The Scottish coalowners have arranged 
with the Scottish Colliery Engine and Boilermen’s Associa- 
tion that the enginemen shall remain at work in the event 
of a stoppage. The owners have offered to continue the 
present rate of wages to the essential enginemen and 
boilermen who remain at work pending negotiations. 
Owners have also offered future wage terms to winding 
enginemen at the rate of 14s. Id. per shift. Being members 
of the Miners’ Federation, however, the enginemen could 
terms meantime, and have to await 


not accept these 


developments 


WALES AND ADJOINING COUNTIES. 


Swansea Metal Exchange. 


Business on the tin-plate market is at a standstill, 
and the situation in the coal industry is militating against 
operations. There can be no improvement in allied indus 
tries until the price of fuel is reduced. At the price of 
stock tin-plates, viz., 25s. per basis box, manufacturers 
declare that they cannot produce at a profit, while, on the 
other hand, merchants hold the view that before any sub 
stantial amount of fresh business is forthcoming prices 
must still further fall. About 80 per cent. of the mills are 
idle, and are not likely to resume until prices cover the 
costs of production. 


Colliery Notices. 


Notices were posted up at the collieries on Wed- 
nesday setting forth the terms upon which work can con- 
tinue at the collieries on April Ist, viz., day-to-day con- 
tracts at the existing standard rates of wages—-known as 
the 1915 standard—applicable to the different classes of 
workmen plus 55.83 per cent. upon such rates. Workmen 
who are pieceworkers will receive the additional 14.2 per 
cent. consequent upon the reduction of working hours 
from eight to seven per day. The offer which the coal- 
owners have made means that they have taken away the 
Government advances, and applies only for the month of 
April. It also means that the workmen will take the whole 
of the money which their efforts produce ; there will be 
no profit for the owners, but, on the other hand, a distinct 


loss. 








Anxvat Revyron or tur Ex-Brirrisxe Westinenovsr 
ASSOCIATION The annual reunion of ex-British Westinghouse 
men was held recently at the Holborn Restaurant, London, 
under the chairmanship of Mr. M. M. Gillespie. The company 
numbered about 150. During the evening, which was a great 
success, occasion was taken to make a presentation to the hon. 
secretary, Mr. L. 8. Richardson, for the services he has rendered 
in assisting the formation of the Association and organising the 
first three functions. 


















































































































































PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Messrs. CHRISTIANI AND Nievsew ask us to state that on 
April 4th they are removing from their present offices at 25 
and 124, Victoria-street, to more commodious offices at 72-74, 


Victoria-street, Westminster, 8.W. 1. 


Mr. R. MoGrecor asks us to state that he is relinquishing hi 
position as chief mechanical engineer with J. G. White and Co., 
Limited, London, to join the firm of Clayton and Shuttleworth, 
Limited, Lincoln, as engineer and manager 


Tue Genera Evectrric Company, Limited, asks us to state 
that on and after Monday, April 4th, 1921, its head office, sales 
departments and stores will be situated at Magnet House, 
Kingsway, London, W.C, 2. New telephone number, Regent 
7050 (50 lines). Until further notice the showrooms of the com 
pany will remain at 67, Queen Victoria-atreet, City, B.C, 4 





Conrracts.—Joseph Kaye and Sons, Limited, of Lock Worka, 
Leeds, informs us that they have just received renewal of their 
contract for supplying their patented oilcans and spouts to the 
British Navy. 


Royvat IxstirvuTion.—On Tuesday, April 5th, at three o clock, 
Professor R. A. Sampson, Astronomer Royal for Scotland, 
delivers the first of two lectures at the Royal Institution on 


(1) “* Present Position of the Nebular Hypothesis,” (2) “* Mea 
surement of Starlight.” The “ Tyndall Lectures" will be deli- 
vered by Mr. C. T. R. Wilson on “ Thunderstorms,” beginning 


on Thursday, April 7th, and on Saturday, April 9th, Dr. H. H 
Dale begins a course of two lectures on ** Poisons and Antidotes 
The Friday evening discourse on April 8th will be delivered by 
Dr. KR. H. A. Plimmer. on * Quality of Protein in Nutrition,”’ 
and on April 15th by Mr. Ernest Law, on Wolsey as a War 
Minister.” 


Dinver TO DrrecTors AND MANAGEMENT.—The directors and 
management of James Keith and Blackman Company, Limited, 
were entertained by the employees of the company’s London 
works to a complimentary dinner at the “*‘ London Tavern.”’ 
Fenehurch-street, Saturday March 19th. Some 
200 of the London works employees were present. The whole of 
the directors and management had been invited, but Mr. George 
Keith, the managing director, owing to the recent death of his 
father, Mr. James Keith, was unable to be present. The dinner 
was presided over by Mr. C. 8. Burden, who was assisted by Mr 
W. J. Cook, in the vice-chair. The toast of * James Keith and 
Blackman Company, Limited,”” was proposed by Mr. Burden 
and responded to by Mr. T. W. Alsop, chairman of the company 
An excellent musical programme was provided, and the gathering 
is described as having been one of the most successful and infer 
esting events in the history of the company. 


on evening, 


CaTaLocves FoR CzEeRNOowrTZ, Roumanra.—The British 
Consul at Czernowitz has notified the Department of Overseas 
Trade that he is fitting up a room in the consulate as a waiting, 
reading and information room for business men, and would 
be glad to receive catalogues— illustrated if possible—directories, 
Chamber of Commerce and trade journals and other literature 
Wall pictures would also be welcomed. The commercial language 
in the province of Czernowitz being German, catalogues, &« 
printed in that language would be most useful, but most business 
men understand English trade terms and price lists. Cata- 
logues, &c., should be addressed to his Britannic Majesty's 
Consul, British Consulate, Czernowitz, Roumania. The parce! 
post service to Roumania is at present suspended, but it is 
understood that the European and General Express Company, 
58, St. John-street, Liverpool, is open to receive small parcels 
for shipment to Roumania. It is possible, however, that most 
literature of the type indicated above can be sent by printed 
matter” post. 


Tae InetireTion or Pererroreum TEcHNo.ogists.—The 
officers elected by the Institution of Petroleum Technologists 
for the session 1921—1922 are as follows :—President, Professor 
John Samuel Strafford Brame ; past presidents, Sir Boverton 
Redwood, Professor Sir John Cadman, K.C.M.G., M. Inst. C.E., 
Sir Charles Greenway, Bart.. and Sir Frederick W. Black, 
K.C.B.; vice-presidents, Mr. Herbert Barringer, M. Inst. C.E., 
M.1. Mech. E., M.I.N.A., Sir George Beilby, F.R.S., Sir John 
Cargill, The Right Hon. Viscount Cowdray of Cowdray, Arthur 
W. Eastlake, M.I, Min. E., A.M.I. Mech. E., and Sir Thomas H. 
Holland, K.C.L.E., F.R.S.; council, Mr. Alfred C. Adams, Mr 
Herbert Allen, Major R. W. Barnett, Mr. Andrew Campbell. 
F.L.C., F.C.8., Mr. E. H. Cunningham Craig, Mr. Alexander 
Duckham, F.C.S., Dr. A. E. Dunstan, Mr. James Kewley, Dr 
W. R. Ormandy, Mr. T. C. Palmer, A.M. Inst. C.E., Dr. F. 
Moliwo Perkin, Mr. Robert Redweod, F.C.8., Mr. John &, 
Smith, A.M.I. Mech. E., and Professor W. W. Watts, F.R.S 


Coxe as A Borer Fver.—We have received from the 
Turbine Furnace Company, Limited, of 5, Budge-row, London, 
E.C. 4, some particulars of a test made at the Beckton Gasworks 
to determine the best efficiency which could be obtained with a 
Lancashire boiler fired with large coke and fitted with Turbine 
furnaces, of which a description was given in THe ENGINEER 
of July 14th, 1916. The boiler in question is 30ft, long by 8ft. 
in diameter, and has eight cross tubes. The grate area is 27.5 
square feet. The draught produced by the chimney during the 
test amounted to 0. lin. in the side flues, while the steam jets 
under the bars provided a pressure of 0.45in. The fuel was 
large coke containing about 10.5 per cent. of ash. The test 
was carried on for six hours, during which 3900 Ib. of coke was 
consumed and 31,725lb. of water evaporated. The average 
steam pressure was 77.6 lb. per square inch, the feed temperature 
50 deg. Fah., and the flue gas temperature 972 deg. Fah., while 
the gases contained 18.3 per cent. of carbon-dioxide,. The 
fuel consumption works out at 8.141b. of water per pound of 
coke, as fired, or at 9.8 lb. of water from and at 212 deg. Fah. 











Tae Crrxan Canat.—The Minister of Transport has appointed 
from the Advisory Panel, established under Section 23 of the 
Ministry of Transport Act, 1919, a committee to inguire into the 
future of the Crinan Canal, The terms of reference of the com- 
mittee are :—(1) To consider whether the advantage accruing 
to the trade of the country or otherwise and to the population ot 
the islands and the West Coast of Scotland from the existence of 
a canal justify expenditure on: (a) The mere upkeep of the 
existing canal ; or(b) theimprovement of the existing canal, and. 
if so, for the accommodation of what size of vessel ; (2) to con- 
sider from what sources the expenditure on either of the above 
alternatives should be met if, in the opinion of the committee, 
the canal should not be allowed to become derelict ; (3) in arriy 
ing at their conclusion on terms (1) and (2) above the committee 
has been instructed to take into consideration the commercial 
prospects of the canal in relation to the expenditure involved by 
the alternative policies and should be guided by the amount of 
local support as evidenced by local financial contribution. The 
committee is constituted as follows :—Chairman, Sir William H 
Raeburn ; Mr. Thomas Stark Brown, representing the Corpora- 
tion of Glasgow; Mr. P. D. Hendry, representing the Chamber 
of Shipping of the United Kingdom; Mr. Joseph Houghton. 
representing the Scottish Union of Dock Labourers; Mr. John 
Maclachlan of Maclachlan, representing the Argyll County 
Council; Mr. Melville Neill, representing the National Farmers 
Union of Scotland; and Mr. William F. Russell, representing 
the Glasgow Chamber of Commerce. The secretary is Mr. Arthur 
Sharp. 
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Current 


IRON ORE. 
N.W. Coast— 

Native ie abaya 49/- to 60/- 
ey cen eee ee a 89/- 
ee i. ce “SP eae 39/- 

N.E. Coast— 
ne ae a - 
Foreign (c.i.f.) 37,6 
PIG IRON. 
Home. Export. 
£3 d, £ad4. 
ScoTLanD—* 

Hematite ... eos, oe ie eee - 

No. 1 Foundry ... ... Dee: sew “ven —_- 

No, 3 te eo OB BiclP seicewts ed _- 

N.E. Coast— 
Hematite Mixed Nos.... 900 00 
No. 1 92 6 926 
Cleveland— 

ee 715 0 8 00 
Silicious Iron... 715 0 800 

No. 3 G.M.B. 710 0 715 0 

No. 4 Foundry 790 714 0 

No. 4 Forge 776 712 6 

Mottled ... 776 712 6 

White cae? uly F OO 710 0 

Mripianps, (/°ig tron prices in Midlands all nominal)— 
Staffs. — 
All-mine (Cold Blast)... 1810 0 to 1817 ¢ 
Part Mine Forge ... .  * oe - 
es Foundry No. 3 DOO davien - 
Northampton 8 ( Probably 10/- lower all rownd)— 
Foundry Nos. 2 and 1 8 5 Oto 8 7 6 
o 7 8 0 Oto 815 0 
Forge ... ... 700teo 800 
Derbyshire 3— 
No. 3 Foundry 8 0 Oto 8 5 0 
Forge ... ... 710 0 — 
Lincolnshire *— 

nae Uncertain, 

Pee ca sie es »” 

a , 

N.W. Coast— 
N. Lanes. and Cum.— 

Hematite Mixed Nos... 9 0 0 
Special ... .. «. « 11 0 Oto 12 0 0 





MANUFACTURED. IRON, 








































Home. Expert. 
2s. d. 2s. d. 

SooTLaNnD— 

' Crown Bars ... ... «. 23 0 0 25 0 
Be 4 eam ae OEE OO - 
a Of _ 
Tees . 0 amin a ae — 

N.E. Coast— 

Crown Bars ... ... .. 2 0 0 2510 0 
er a eee es 2610 0 
SEEN ces _g0e:i pum: aaa ee 3210 0 
Tees eee SU 3310 0 

Lancs.— 

Ce wn ee ce ee _- 
SD. ces ee ee om SE SB Gi nee tt Bes 

S. Yorxs.— 

Crown Bars ... ... ... 2410 0 — 
a Free Ue oe 
ee ce ee ew ee OG — 

MIDLANDs— 

Marked Bars (Staffs.)... 2710 0 — 
Crown Bars ... ... ... 2410 0 — 
Nut and Bolt Bars a ee - 
Black Sheets (dbis.) ... 20 0 0 ty 21 0 0 
Galv. Sheets 24 W.G. 

(f.0.b. L’pool, ogequal) 24 0 0 to 26 0 0 
GasTube Strip .. .. 2600 .. .. _ 
STEEL, 

Home. * Export. ° 
£8 d, £ad 

ScoTLanp-— + 
Boiler Plates... 2 00 2400 
Ship Platesfin.andup 19 0 0 2... ... - 
Sections we ea eatin. ae _ 
Steel Sheets,,in.tojin. 22 0 0 2. ww. _ 
Sheets (Gal, Cor. 24 B.G.) oi «we 6 @ 





Prices for Metals and Fuels. 


N.E. Coast— Home. Export. 
2s, 4, £a4 
Ship Plates 19 0 0 _ 
oe 1710 0 _ 
Boiler Plates... ... ... 25 0 0 — 
Joists 2. 1. we os «617 100 ~_ 
Heavy Rails... ... .. 18 0 0 _ 
Fish-plates ... ... .. 23 0 0 - 
Ghenndh... ..' .4 c' B80 © 
Hard Billets... ... .. 15 0 0 _ 
Medium Billets 1410 0 _- 
N.W. Coast— 
Barrow— 
PP PE an ws =o we O'S) - 
Light ,, .. .. «. 21 0 Oto B 0 0 
eae: - 
Ship Plates ... ... ... 19 0 0 _ 
Boiler ,, ot i OD 4 — 
MANCHESTER ( Prices peaine and saseanstnnis 
Bars (Round) nam wtwrae «ee 
» (others) a os tO Oe FS 6 
Hoops (Best)... ... ... 28 5 0 on - 
»  (SoftSteel) .. 28350... ... - 
Plates ... ... .. «. 18 0 0 to 20:0 0 
» (Lanes, Boiler)... 27 0 Oto 30 0 0 
SHRFFIELD (Prices irregular and wncertain)— 
Siemens Acid Billets .. 20 0 0 - 
Béssemer Billets ... ... 1910 0 — 
ee dk bee er = 
ae aS tee ee MIO OS 
PGE «> am ae ew OCU _ 
MIDLANDS— 
eee ee ee — 
Soft Billetsand Bars ... 1210 0 to 4 O 0 
ee” ie as ee es OOS OWRD OC 
Tube Strip ... ... .. 1810 0 to 20 0 0 
Angles and Joists — wees - 
Pita maw ow Ee 8 — 
Wire Rods 1615 0 
NON-FERROUS METALS. 
SwaNska— 
Tin-plates, I.C., 20 by 14 ... ond 25/- to 30/- 
Block Tin (cash) ... ... ... 161 10 0 
a (three months) ... 165 0 0 
Copper (cash)... 69 12 6 
» (three months) 69 2 6 
Spanish Lead (cash) ... ... 20 2 6 
= (three menthe)... 2012 6 
Spelter (cash) ... ... . 2 5 0 
»» (three months)... 2610 0 
MANCHESTER— 
Copper, Best Selected Ingots 69 0 0 
5» Electrolytic 71 00 
» Strong Sheets ... 114 0 0 
» Loco Tubes 01 3 
Brass Loco Tubes 01 i 
»» Condenser ... O01 53 
Lead, English 22 0 0 
» Foreign... 2210 0 
(Metal prices practically unchanged). 
FERRO ALLOYS. 
(All prices now nominal). 
Tungsten Metal Powder... 22. oe 2/4 per Ib. 
Ferro Tungsten . 2/- per Ib, 
Per Ton, Per Unit. 
Ferro Chrome, 4 p.c. to 6 pc, carbon... £37 15/- 
- 6 p.c. to 8 p.c. - £37 15/- 
i. 8 p.c. to 10 p.c. - £3610 0 165/- 
- Specially Refined 
Max. 2 p.c. carbon a 206 32/- 
oo LP ...£102 39/- 
» 0°75 p.c. carbon . -..£120 47/- 
»» Carbonfree ... ... ... ... 3/- per Ib, 
Metallic Chromium... .. .- 6/6 per Ib, 


Ferro Manganese 


Silicon, 45 p.c. to 50 p.c. ... 


ow ton) £32 home, £47 export. 
..£18 10 0 scale per 


unit. 
= » 2p.c ...£28, scale 12/- per anit. 
»» Vanadium ... 30/- per Ib. 
» Molybdenum .., .. 7/9 per lb, 
Nickel (per ton) «-» £205 
Cobalt a ees 
Aluminium (per ton) on es we eee 


” 
AYRSHIRE— 


Steam Coals: 















1 Delivered. 2Net makers’ works, 
6 Export Prices—F.0.B, Glasgow. 


’ For inland sales. ® Per ten f.0,b, 





t furnaces, 


FUELS. 
SCOTLAND. 


(f.0.b, Glasgow)}—Steam < 
os ms eee 

Splint 

Trebles ... 

a0 o Doubles ... 

9 Singles ... 


LaNARKSHIRE— 


” ” 


(f.0.b, Ports}—Steam ... ... 
Splint ... 
Trebles .. 


” ” 


FirgsHIRE— 


(f.0.b. Methil or Burnt- 
island)—Steam ... ... . 
rot 





Singles 


LOTHIANS— 


(f.0.b. Leith) — Best Steam 
Secondary Steam ... 


Trebles 
Doubles 
Singles — 
ENGLAND, 
1N.W. Coast— 
Steams ... 
Household 
NORTHUMBERLAND— Home. 
Best Steams ... ... 362 
Second Steams ... 33/- 
Smalls ... 30/8 
Unscreened ... ... 82/8 
Household ... ... 36/ - 
DurRaaM— 
Best Gas... ... 36/- to 37 
Second ... . 35/- to 36/- 
Household ... ... 36/- 
Foundry Coke 70/3 
Furnace... . 62/9 
SHEFFIELD— * 


S. Yorks. Best Steam Hards 
Derbyshire Hards 

Nuts des 

Washed Smalls 

Best Hard Slacks ... 


Ordinary Dry Large 

Best Black Vein Large ... 

Western Valley po j 

Best Eastern Valley Lasgo 

Ordinary - 0 

Best Steam Smalls 

Ordinary 8 

Washed Nuts 

No, 3 Rhondda Longe 

es Smalls ... 

No, 2 P Large ... 
Ae » Through 

a Smalls ... 

Coke (export) 

Patent Fuel ° 

Pitwood (ex ship) 


Swanska— 
Anthracite Coals : 


Seconds 

Red Vein 

Big Vein 
Machine-made 
Nuts 
a 
Breaker Duff 
Rubbly Culm 


Cobbles ... 


oe 


Seconds 
Smalis - 
Cargo Through 


Seconds és 

Soft Nutty ,, 

Pea ” 

Small os 

House, Branch 

na Best Silkstone... sco eee een a 

Blast Furnace Coke ... ... ... 45)- ... 
Carpirr— *SOUTH WALES. 
Steam Coals: 

Best Smokeless Large 0. 212 css see 

Second 80 oh an oe 

Best Dry Large me 


Export, 
35/6 to 37/- 
37/6 to 38 6 
40/- to 50/- 

36/6 
33/- 
28 /- 


35,6 
40/- 
32/- 


35/- to 40/- 
50/- 
36/6 
32/- 
29/- 


36/- 
34/6 
32/- 
30/- 


97) 
<4 


45;- to 49/- 
56/8 to 60/- 
66 /- 
Neutrals. 
42,6 
37/6 to 40/- 
176 
33/- to 35/- 
45/- 


40/- 
35/- to 37,6 
45/- 
60/- to 70;- 


33/2 to 33/8 
32/8 to 33/2 
31/8 to 32/2 
31/8 to 32/2 
31/2 to 32/2 
28/8 to 30/2 
20/- to 25/- 
20/- to 23/- 

20/- to 25/- 

18/- to 22/- 

15/- to 18/- 

37/2 to 37/8 
33/8 to 34,2 
(55/- export) 


57/- to 59/- 

55/6 to 56/- 
54/- to 55/- 

52/6 to 53/- 

54/- to 54/6 
53/- to 53/6 
53/- to 53/6 
52/- to 53/- 

25/- to 27,6 
16/6 to 22/6 
39/- to 40/- 
54/9 to 55/- 
35/- to 37/6 
51/- to 52/- 
33/3 to 34/9 
15/6 to 17/6 
60/- to 62/6 
45 /- to 47,6 
35/- to 37/6 


55/- to 57,6 
52/6 to 55/- 
50/- to 52/6 
50/- to 52/6 
65/- to 67/6 
65/- to 67,6 
60/- to 65/- 

42,6 to 45/- 
9/6 to 11/6 

12/6 to 17/6 


52/- to 58/- 
49/- to 50/- 

15/6 to 20/- 
33/3 to 34/9 


5 Home Prices—All delivered Glasgow Station. 


4 Glasgow, Lanarkshire and Ayrshire. 
’ Except where saneches tallinh exis exo gen ean ef cis tntaumbantaaie for export, and coke is per ton on rail at ovens and f.0.b, for export. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
The Trade Position. 


Tue hopes entertained of an early recovery in 
business have not been justified, nor does there appear to be 
any possibility of an improvement until the financial 
outlook becomes more reassuring. So far as national 
finance is concerned, there is nothing that can give rise 
to confidence, at all events until there is an assurance 
that the sums due from Germany for reparation will be 
paid, and it is because of the yeneral uncertainty that 
manufacturiag interests are unable to regard the future 
with equanimity. In the absence of funds there can be 
no reparation or other work, and as the State has been 
by far the biggest customer, there can be no activity in 
private enterprise so long as the State is unable to pay 
for the work carried out. In the devastated regions many 
firms have been obliged to discharge hands through their 
being unable to secure money owing them by the State, 
which was to have advanced funds on the strength of the 
payments by Germany. As it is obvious that there can 
be no hope of a general improvement until the reconstruc- 
tion is fairly in hand, the Government has authorised the 
various towns and communes to issue loans under State 
guarantee for the carrying out of that work. It is doubt- 
ful whether such loans will be freely subscribed in France, 
where the monetary situation is too bad to ensure their 
success, and it is hoped therefore that the issues will be 
taken up in Britain and in the United States, especially 
in those British towns and cities which have “ adopted ” 
villages in the devastated areas. Pending a settlement 
with Germany, there appears to be no other way out of 
the difficulty, and if funds can be raised by loans abroad 
it will be possible to push forward the reconstruction work, 
which cannot fail to influence the industries generally. 


Improving Exports. 


The persistent efforts that have been made during 
the past two years to ensure a “ balance of trade” have 
had the result for the first time of reducing the imports 
to a point at which they have fallen below the value of 
exports, Compared with the similar period of 1920 the 
imports during the first two months of this year dropped 
from 5646 to 3596 million frances, while the value of ex- 
ports rose from 2757 million francs to 3782 million francs. 
It has long been argued that this result would have the 
effect of materially improving the rate of exchange, but, 
as a matter of fact, it is the depreciated currency which 
has done more than import tariffs to check the purchase 
of goods from Britain and the United States. Consumers 
refuse to buy the goods on the principle that they must 
be necessarily too dear. Nevertheless, the restriction of 
foreign purchases has done nothing to improve the value 
of the franc, which has been steadily depreciating. A 
contraction of imports is merely an indication of @ smaller 
buying capacity, and being almost negligible as com- 
pared with the country’s total production, its effect upon 
the economical situation is not very great. The foreign 
trade, moreover, will not be improved by the proposed 
new import tariffs, which it is expected will be published 
shortly. They will show a difference of 300 per cent. 
between the minimum and yeneral tariffs, the latter 
being applied to countries like Germany, where the 
depreciated currency and cheapness of raw material 
permit of ruinous competition with French manufacturers. 
1t is understood that the minimum tariff, as applied to 
Allied countries, will show an advance in the duties on 
most classes of manufactured goods. 


A Communist Labour Strike. 


There have been more than one enterprises owned 
by workers that have failed through dissensions between 
the managing body and the men, for while the men who 
own the property on a co-operative basis are obliged to 
employ engineers and a technical staff, it rarely happens 
that those who are responsible for the conduct of the 
business will tolerate the constant intervention of the men. 
Another typical case is offered by the Albi Co-operative 
Glassworks, which during the war was so prosperous that 
a huge sum of money was devoted to the pension fund 
and a considerable amount was distributed amongst the 
families of the mobilised men, while the wages were 
increased by 400 per cent. for the staff and 800 per cent. 
for the workers. Since the Armistice the business has 
been going from bad to worse, and at present the sales 
represent only a quarter of the production. The manage- 
ment has therefore informed the men that the only way 
to avoid the shutting down of the works is to run half- 
time and reduce the wages by 20 per cent. The men want 
to receive their full wages out of the reserve fund, but that 
the management refuses to tolerate, and being unable to 
obtain satisfaction the workers have decided to strike. 


The Rhone. 


The proposal for utilising the hydraulic energy 
of the Rhéne is regarded as of so great importance from a 
national point of view that it is intended to put the work 
in hand as soon as possible. So far as concerns the tech- 
nical aspect of the scheme, no criticism has been raised, 
but a close inquiry into the estimates shows that the cost 
is likely to exceed considerably the 3000 million francs 
previously decided upon, and in a report he has just drawn 
up M. Croulard, the president of the Mines and Hydraulic 
Power Commission, points out that the above figure is 
based upon a too low coefficient of increase in the cost of 
labour and materia!. He ‘argues that the amount stated 
will be exceeded by 1000 million francs. If the enterprise 
is to be carried through without serious impediment, the 
capital must be sufficiently large to med all contingencies 
and should be raised by a national subscription, since the 
whole country will benefit from this great work. The 
undertaking will be divided into six sections; that is 
to say, from the Swiss frontier to the Savié.e Canal, from 
the Saviére Canal to the junction of the Saéne with the 
Rhéne above Lyons, the passage of the river through 
Lyons, between the confiuents of the Saéne and the Isére, 
from the Isére to the Gardon, and thence to the sea. 


British Patent Specifications, 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


DYNAMOS AND MOTORS. 


133,973 October 17th, 1919.—ImPprovemENTs IN ELEcTRICAI 
Comaurators, Richard Smith Dahl, of 22, Fortunvej, 


Charlottenlund, near Copenhagen, Denmark. 
Each commutator segment A is recessed as shown, and the 


N° 133,973 
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inner part B, which holds the segments together, is formed by 
a compound which is forced in under pressure. The compound 
is introduced in a liquid or pulverised form.—Sebruary 17th, 
1921. 











WHA; 





159,061. December 5th, 1919.—IMPROVEMENTS IN OR RELATING 
TO THE CooLIne oR VENTILATION OF DyYNAMO-ELECTRIC 
Macuines, Giulio Schroeder, of Hilbre Park-road, Hale, 
Cheshire. 

The air used for ventilating the rotor is passed through a 
refrigerator, as shown at A, and after leaving the rotor it may 
either be discharged outside the machine or may be passed into 


N° 159, 061 








acon ctensennan-eneevessnncce? 





























the stator, as shown by the arrows. A blower B drives the air 
forward through the duct C and draws air into the refrigerator 
through the duct D.—V/ebruary 24th, 1921. 


GAS PRODUCERS. 


159,108. May Ist, 1920.—Discnarce Doors ror VERTICAL 
Retorts, W. 58. Rayner, 17, Faraday-road, Ipswich. 

This discharge door is opened by rocking, as shown by the 
dotted lines. When closed, the joint with the retort bottom is 
made tight by a water seal. As the door is opened the water 
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flows into the pocket A and is retained for the purpose of 
re-sealing when the door is closed again. A flap B is provided 





to prevent coke, &c., falling into the water seal and choking it.— 
February 24th, 1921. 












































CONDENSERS AND FEED-WATER HEATERS 


159,034. November 25th, 1919.—Esrecrorn ConpENsERs, 
A. E. L. Scanes, Strathfield, Harboro-road, Ashton-on- 
Mersey, and the Metropolitan-Vickers Electrical Company, 
Limited, 2, Norfolk-street, Strand, London. 

Tuis ejector condenser is practically a combination of the 

Leblane and Koerting designs. The Leblanc rotary ejector is 

shown at A and the Koerting jets at B, B. Cones are so arranged 
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s first acted on by the 


in the ejector that the exhaust stean 
is then acted on by the 


latter jets. Any vapour left uncondens 


broken water jot from the L ° ‘anc wl February 24th, 1921, 
LIGHTING IL. ‘NG. 
158,997. November 15th, 191». +« SBNTS IN OR REDAT 
inc TO Evecraic HEATING 1, Es, Michael Siméon 


Parnell Smith, of 2, Kendall-road, Seafo®l, Sussex. 
The electric heater described in this specification is intended 
The heating units are enclosed in a chamber 


for heating fluids. 
the liquid to be heated passing through 


charved with an inert ga 
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the space between the jacket A and cylinder B. The cylinder B 
is corrugated. High resistance wires are wound on vertical rods, 
which are composed of fire-clay or similar material.—February 


15th, 1921. 


TRAMWAYS AND RAILWAYS. 


159,063. December 8th, 1919.—IMPROVEMENTS IN 
NECTED WITH THE COLLECTORS OF ELecrric LocoMoTiVEs, 
Sir John Audley Frederick Aspinall, of Deerstead House, 
St. John’s, Woking, Surrey. 

The device described in this specification is intended for col- 
lecting current from conductor rails at the side of the track. 
When this method of supplying current is adopted and breaks 
of considerable length occur in the conductor rails, it is possible 
that a locamotive may have to be brought to a standstill at a 
point where its collectors are not in contact with a live rail, aud 


OR CON 
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the object of the present invention is to overcome that trouble. 
The locomotive is provided with a longitudinally disposed mem - 
ber A, which can be projected in front of the locomotive so that 
current may be collected by the B. Preferably longi- 
tudinally disposed members are provided on opposite sides of 
the frame and arranged to move outwards in opposite directions. 
—February 24th, 1921. 


shoe 


158,936. October 13th, 1919.—IMPROVEMENTS IN AND RELATING 
to E.ecrric Locomotives AND THE Like, The British 
Thomson-Houstom Company, Limited, of 83, Cannon- 


street, E.C. 
This invention relates to a locomotive having twe or more 
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trucks of usual construction. The car frame is rigidly connected 
to the frame of one of the trucks, and is also su ed on the 
frame of another of the trucks, the support allowing a relative 
transverse or angular movement between the car frame and the 
second or guiding truck and maintaining a predetermined cen- 
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tring or returning effort between the car frame and guiding 
truck. The centring device consists of a transverse member 
with oppositely inclined supports A and B supporting two 
rollers attached to the car frame. The rollers move on the 
circumference of a circle. The object of the i _ rention is to avoid 
side pressure on the rails.—February 14th, 


TRANSMISSION OF POWER. 


143,573. May 2Ist, 1920.—Dirrerentian Gearing, F. 
Brandes, 1: Sta Langgatan 18, Géteborg, Sweden. 

In this differential gear balls are used in the place of the usual 

toothed planetary wheels. The balls are gripped between the 
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two driven shafts A and B, and are contained in a c 


age 
C attached to the driving shaft. It is suggested that rollers 
might be used in the place of the balls.— February 24th, 1921. 


26). July 9th, 1920.—Batt Beartvcs, Schweinfurter 
Pracisions-Kugel-Lager-Werke Fichtel und Sachs, 24, 
Schulterstrasse, Schweinfurt, a.M., Germany. 

This invention relates to ball thrust bearings, and is intended 
to equalise the load on several rows of balls in one bearing. 
With this object the balls are given a certain degree of radial 


148, 
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reedom, so that they may move, under centrifugal action, and 

bear against the outer shoulders of their races. Each row of 

balls is held in place by a guide ring which runs on a ball bearing. 
February 24th, 192 


140,076. March 8th, 1920.—Enasvic Breanines, Nordiska 
Kullager Aktiebolaget, Reguluegatan, Hisingen, Goteborg, 
Sweden. 


In this bearing some resilience 1s provided by interpusing & 
series of elastic concentric discs or rings between the shaft 








the housing or rubbing face. The first view shows how the discs 
are arranged in the case of a thrust bearing, while the others 
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show alternative arrangements for supporting the inner race 


ring of radial bearings.—February 24th 


ORDNANCE AND ARMOUR. 


158,799. March 3rd, 1920.—Provecrites, L. J. Barthelemy 
San Juan Post Office, Box 27, Porto Rico. 
Projectiles for the attack of ‘submarine objects, by guns 
fired above the water level, are prevented from being deflected 
on striking the water, according to the inventor, by means of a 
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hollow cylindrical projection on the nose. This cylinder. or 
tube, is perforated near the base, as shown in the illustration, 
to permit water entering at the front to escape sideways.— 
February 17th, 1921. 


158,796. February 7th, 1920.—IMPROVEMENTS RELATING TO 
Evxcrric Castes, Henry Lucas and Frederick Jenkins, both 
re Joseph Lucas, Limited, of Great King-street, Birming- 
14mm. 

The object of this invention is to provide improved means 
of binding the ends of a cable protected by a flexible sheath of 
woven wire or other metallic material, and as used on motor 
vehicles. A portion of the metal sheath A and insulation is cut 
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away to expose the leads B and the portion of the cable to be 
treated is then laid in a two-part mould and an alloy of lead 
and antimony or ot her suitable metal is ae round the cable 
to form a ferrule C.—February lith, 1921 


159,102. March 19th, 1920. 
The Kritish Thomson-Houston 
Cannon-street, London, E.C. 4. 

For the purpose of protecting such metals as iron and steel 
against corrosion, the inventors give them a surface layer of 
alloy with chromium. The steel is heated, in non-oxidising 
surroundings, to a temperature of from 1200 deg. to 1350 deg. 

Cent., in contact with powdered metallic chromium and olumine 

or magnesia in equal proportions. A small proportion of pow 

dered metallic aluminium is also added.—February 24th, 1921. 


Surrace TREATMENT OF MeTAIs, 
Company, Limited, 83, 








Tue Concrete Instrrute.—The Concrete Institute has 
arranged the following fixtures for the forthcoming International 
Building Trades Exhibition at Olympia. On Wednesday, 
April 13th, an official visit will be paid to the exhibition. Mem- 
bers will assemble in the Princes’ Rooms at 1.45 p.m., and there- 
after parties will be conducted round the exhibition by appointed 
guides under the direction of Mr. A. Alban H. Scott. Arrange- 
ments have also been made for Mr. H. Kempton Dyson to give 
a lecture, dealing with “‘ Building in Concrete,” at 4.30 p.m. on 
the same aftcrnoon in the Lecture Hall. It is intended also to 
have a luncheon at the exhibition on Tuesday, April 19th, at 
1.30 p.m. After the luncheon Mr. A. Alban H. Scott, M.C.L, 
will speak upon the subject of “* Building By-laws and 
tions.” A visit has been arranged for Saturday, April 16th, by 
the courtesy of the architects, Messrs. Herbert O. Ellis and Clarke, 
to the new reinforced concrete building which is being erected 
in Sumner-street, Southwark, for Associated Newspapers, 

Limited. Members will assemble at 2.45 for 3 p.m. The 
adjourned discussion on Mr. E. 8. Andrews’ pe r on “ Methods 
of Securing a gy ean, A in Concrete ”’ will be held in the 





Council Chamber, Denison House. ou Thursday, April 14th. at 
7.30 p.m. 


Forthcoming Engagements, 


TO-DAY. 


or Enoinzeers.—39, Victoria-street, 
“Pn tic Conveyors,” by Mr. Mark 





JUNIOR Inetrrotion 
S.W.k 1 
Jennings. 7.30 p.m. 
InstiTuTe or Marine Enorverers.—The Minctics, 
Hill, E. 1. Annual meeting. 6 p.m. 
InstITrUTe oF TRaNnsport.—Special ‘err Royal Society 
of Arts, John-street, Adelphi, W.C. 6p.m. Ten-minute 
papers by graduates and students. 


SATURDAY, APRIL 2np. 

InstITUTION OF MunicrPpaL AND County ENGINEERS.—West 
Midland District meeting to be held at Worcester. Programme : 
2 p.m., assemble at Guildhall, Worcester ; 2.15 p.m., inspection 
of concrete bungalows in course of erection on the Northwick 
building site, Park-avenue, Worcester, where Mr. J. Mitchell will 
explain his method of Re-con block construction ; 3 p.m., return 
to Guildhall. Paper: *‘ A Few Notes on Concrete Construction 
in Connection with Housing Schemes,”’ by Mr. Wm. Ransom. 

InstrruTion Or PropucTion EnGinegers.—2-4, Tudor-street, 
London, E.C. 4. General meeting. 6 p.m. 

InstiruTion or Barrriskh FounprymMEN.—College of Tecl:- 
nology, Manchester. Paper, ‘Safety in the Equipment of 
Foundries,” by Mr. A. R. Bartlett. 4 p.m. 

Norra or Encuanp Instirute or MINING AND MECHANICAL 
ENGINEERS.—-Wood Memorial Hall, Newcastle-on-Tyne. The 
following paper will be open for discussion :—“* The Production 
and Transmission of Compressed Air in Mines,” by Mr. John T 
Pringle. The following paper will be read or taken as read : 

If-acting Jig with Intermediate Landings,” by Mr. E. Ww. 
Milburn. A miners’ electric lamp will be exhibited, described 
and demonstrated by Messrs. Patterson and Co. 2 p.m, 

INsTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 

Smoking Room, Rankine Hall, 39, Elmbank-crescent, Glas- 
gow. Informal meeting. Discussion of papers read at the 
general meetings in January and February. 7 p.m. 


MONDAY, APRIL 





Tower 


4TH. 


Roya Instrrurion or Great Brrraw.—Albemarle-street, 
Piccadilly, W. 1. General meeting. 5 p.m. 

Soctery or EnNcrxneers.—Geological Society, Burlington 
House, W. * The Motor Car Pneumatic Tire,”’ by Lieut. J. C. 
Ferguson. 5.30 p.m, 


Braprorp ENGIneERine Sociery.—Hall of Technical College 
Bradford, ** Condensing Plant,” by Mr. J. E. Johnson. 7.30 p.m, 


TUESDAY, APRIL 

Junion InsrrruTion or Encinerrs.—Visit to the works of 

the Tunnel Portland Cement Company, Grays, Essex. The party 

will assemble in the booking office of Grays Station at 2.50 p.m. 

or Marixe Encixeers.—The Minories, Tower 

*The Mining and Treatment of Tin Ore in China,’ 
by Mr. Wm, Semple. Ladies invited. Lantern. 6.30 p.m. 


WEDNESDAY, APRIL 6ru. 

Tue Farsavay Sociry, Tue Lxstrrution or MECHANICAL 
Enocriveenrs, Tue Iron anp Street Lystirute, Tae Instirure 
or Metaus, Nortru-East Coast InstrruTion oF ENGINEERS 
AND SuHrrsurtpers, Wrest or Scortanp Iron anpd Sree. 
InstrTuTE, AND Tue InstTrruTION OF ENGINEERS AND Suir- 
BUILDERS IN ScotLanp.—Hall of the Institution of Mechanical 
Engineers, Storey’s Gate, St. James’ Park, 8.W.1. Joint 
general discussion on *‘ The Failure of Metals Under Internal 
and Prolonged Stress.” For programme see page 325. 2.30 p.m. 

Rorat Socrery or Arts.—John-street, Adelphi, W.C.2. Paper 
on ‘‘The Optophone: An Instrument for enabling the Blind to 
Read Ordinary Print,” by Dr. Archibald Barr. 8 p.m. 


THURSDAY, APRIL Tra. 


InstiTUuTION oF ELecrricaL Eno ~ ERS.— Institution of Civis 
Engineers, Great George-street, 8.W. Paper: “ Some Kecent 
Developments in Steam Turbine Prac tine, ” by Mr. K. Baumann. 
6 p.m. 


Oru. 


INsTITUTE 
Hill, BE. 1 


FRIDAY, APRIL 8ru. 
Junior InstrruTion or Exctneers.—Caxton Hall, 8.W. 1. 
Questions and general discussion. 8 p.m. 
Roya Instrrutrion or Great Brrrain.— Albemarle-street, 
Piccadilly, W. 1. Discourse, “* Quality of Protein in Nutrition,” 
by Dr. R. H. A. Plimmer. 9 p.m. 


MONDAY, APRIL lirn. 


Tue InstiruTion OF MECHANICAL ENGINBERS: GRADUATES 


MEETING.— Storey’s Gate, 8.W.1. ‘‘ Electrolysis in Engineering,’ 
by Mr. L. H. ford. 7 p.m. 
TUESDAY, APRIL l2rn. 
Royat Arronavuticat Soctety.—-Royal Society of Arts, 


Annual Wilbur Wright lecture : 


John-street, Adelphi, W.C. 2. 
by Major G. 1, Taylor. 


“Scientific Methods in Aeronautics,” 
8 p.m. 

WEDNESDAY, APRIL 13rn. 
Newcomen Socrery.—Caxton Hall, Westminster, 
Paper to be read and discussed, “The Invention 
by Mr. A. Seymour- 


THe 
Room 15. 
of Roller Drawing in Cotton Spinning,” 


Jones. 5 p.m. 

InstTITUTION oF AUTOMOBILE ENGINEERS.—Institution of 
Mechanical Engineers, Storey’s Gate, 8.W.1. “A Su ted 
Programme for Automobile Research,’ by Mr. George Watson. 
8 p.m. 

LIVERPOOL ENGINEERING Society.— Royal Lostitution, Col 


‘Salvage Work in connection with the 
8 p.m. 


Lecture, 
* by Commodore Sir Frederick W. Young. 


FRIDAY, APRLL 1l5ru. 
Tue INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s Gate, 


quitt- ~street. 
Late War,’ 


S.W.1. Imformal Meeting. ‘‘ Ball and Roller Bearings,” by 
Mr. A. P. Bale. 7 p.m. 
WEDNESDAY, APRIL 20rs. 


Sociery or Giass TecunoLocy.—Hotel Cecil, Strand, W.C. 2. 
Third annual dinner. 7 for 7.15 p.m. 


FRIDAY, APRIL 22np. 

Tue InstiTvTionN OF MECHANICAL ENGINEERS.—Storey’s Gate, 
8.W.1. Discussion to be opened by Sir Richard Glazebrook on 
* Limit Gauging.” 6 p.m 

THURSDAY, MAY Orn. 

Inow AND Steet InstituTe.—In the Grand Hall of the Con- 
naught Rooms, Great Queen-street, London, W.C. Annual 
dinner. 7 for 7.30 p.m. 


THURSDAY AND FRIDAY, MAY 6rn AND 6ru. 


Iron AND Steet Instrrvre.—Institution of Civil Engineers, 
Great George-street, 8.W. 1. Annual meeting. For programme 
see page 335. 10 a.m. each day. 

TUESDAY, JUNE 7ru, TO FRIDAY, JUNE 1l0rn. 

InstTITUTION oF Execrricat ENGINEERS..-Summer meeting 


to be held gt Scottish Centre. For programme see page 338. 
Ladies cordially invited to take part in meeting. 
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Locomotive Footplate Expériences. 
XU,* j 

By BE. \C. POULTNEY, 0.B8.B. 
THK GREAT CENTRAL RAILWAY. 


In this’ article it is iny happiness to be able ‘to 
chronicle a very fine journey over the Great Gentiral 
from Manchester to London; @ total mileage of 205.9. 

This run marked two distinct records’ so: far as T 
porsonally am’ concerned; one being’ that ‘it Gon- 
stituted the longest consecutive journey 'T' have so 
far made on the footplate, and the other is‘that on 
it I recorded the highest speed at which I have ¢ver 
travelled to my knowledge on any railway, either 
here or in the United States. 

In passing, it may also be interesting to note that 
on my arrival at Marylebone I completed for this 
series of articles a total of 1440 miles, travelled on 
the footplates of some of the finest locomotives’ of 
seven different British railways, in itsélf something 
of a record. So far as distance travelled on: a singie 
journey is coneerned, my previous record was made 
on the North-Eastern, when I ran from Newcastle to 
Edinburgh (Waverley), 124 miles, on one of ‘Sir 
Vincent Rawen’s splendid three-cylinder “‘ Atlanties.”’ 
As regards ‘speed, I have very rarely in this country 
been able to satisfy myself that we were travelling 
at more than 70..miles per hour. When I. made 
recently a very! fast run on the Midland between 
Cumwhinton and Appleby at an average of 66.8 
miles per hour for the 26.8 miles, I did not check any 
individual miles, but we probably did more than. 70 
miles per hour at some period or periods tf the run. 
I have also several times noted speeds‘ of 70 mhiles 
per hour and a little over on the North-Western, but 
in my experience, at any rate, such speeds have: been 
the exeeption rather than the rule. It°was not’ till 
1 timed one cf the Philadelphia and Reading Com- 
pany’s Philadelphia and New York’ express. trains 
on a Saturday afternoon, when returning ‘to New 
York, that I recorded a speed materially exceeding it- 
That train,, which consisted of four éight-wheeled 
cars, weighing in all about 220 long tens, and hauled 
by a large “Atlantic” engine, covered to my eertain 
knowledge four consecutive miles at 78 miles per hour, 
which was at the time the highest speed I.had ever 
recorded. From then until now it remained niy 
record, till it fell to the lot of one of Mr. J. Ge Robin- 
son’g newest 4-4-0 type express locomotives of the 
** Director ’’. class, No. 509 and named ‘ Prince 
Albert,” to beat it and beat it materially. This fine 
engine attained, during an excellent run from Leicester 
to London, a speed of 81.8 miles per hour on a level 
stretch of road just: after descending a gracient of 
1 in 176 entered upon after passing Ragby: 

While the fast running in America ‘was ‘recordéd 
from @ seat in a Pullman car, the'8},8 miles. per hour 
attained on the Great Central; was noted from. the 
footplate, which naturally )mueh enhanced _ the 
interest in the performance. On the subjact of speed 
I am, of course, aware that higher speeds than those 
mentioned have, been reached on the raikways of this 
country, but Lam now only. concerned with those 
which have eome under my. personal notire. 

Returning to the main subject, of this, article, 1 
propose to divide my description. of, the run. from 
Manchester to Londen into two separate narratives, 
and to deal in the first place with the journey from— 


MANCHESTER (LONDON Roap) Tro LxgICESTER, 
rf Ion 


The line between Manchester and Leicester presents 
several difficulties so far as gradients are concerned, 
To begin with, there is the long, pull up to Woodhead, 
and through the tunnel to a point a quarter of a mile 
on the Manchester side of Dunford Bridge. 22.3 miles 
from London-road ; then follows a stretch of 18.9 
1uiles downhill to, Sheffield, From Sheffield to Stave- 
ley is also.for the mest part downhil! except.for the 
first 24 mules, which are on rising gradients,, Between 
Staveley and Pilsley the 8 miles are all uphill, and then 
the line falls almost all the way to, Nottingham, 79:4 
miles from, Manchester, and 26.1 miles, from. Pilsley. 
The 23.3, nules between Nottingham and Leicester 
are generally on upward inclines. Analysing the road 
more closely, there are for the first 5 mules from 
London-road up to Guide Bridge 24 miles of 1 in 176 
to 1 in.100, and about 14 miles of ] in 133 and,1l,in 
364, and about } mile of level,on which the station is 
situated, From, Guide Bridge to Woodhead, 19.1 
miles, the chief gradients begin with a short, length 
of 1 in 97, followed successively by 1 in 143,.2 miles; 
1 in 122,14 miles; 1 in 100, 2} miles ; and 5 miles of 
1 in 117 to Woodhead. From Woodhead to Dunford 
Bridge, 3.2. miles, 2} miles of which are in tunnel, 
are, with the exception of the last ,} mile before 
reaching Dunford Bridge, on a rising gradient of 1 in 
201, The principal falling gradients from the summit 
to Sheffield are 2} miles of 1 in 135,.§ miles varying 
from 1 in 124 to 1 in 100, followed by about 11 miles, 
on most of which the line falls at 1 in 120 and 1 in 132, 
Sheffield Station itself being on a level section about 
three-quarters of a mile in length. Leaving Sheffield 
the line rises for about 1 inile at. the rate of 1 in'144, 
followed by 1 in 320 and 1 in 156; then come 4 miles 
at 1 in 150 up and 1 in 137 down, with a short com- 
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dnsated stretch to Staveley. From Staveley to 
ilsléy there ‘is a long bank of Tin'100 up for almost 
4 miles; folléwed ‘by ‘short gratlients of 1 in 100° to 
1 in 264, &c., and then for 17-9'miles thie lirié generally 
ascends to Nottingham, | the 'vhief descents béing at 
testes Of '% im 192, 1 ive (660) and 1 in ©4300" From 
Nottingham ‘to Leicester’ the tine generally rises, ‘the, 
chief up gradients being at the rate“of ‘1 in’ 176, with 
sort lengths of 1 in .330and 1 in ‘264. Between these 
points’ there are also downhill’ stretéhes, so -that 
although Leicester lies somewhat higher than Notting- 
hath,’ the 23.3 miles ‘between these stations are not, 
really diffieult to tun, even with ‘a ‘heavy train. 

For my. journéy over.the Great Central I decided 
upoti’ the ‘2.15 Bor St, London-road ‘to Marylebone 
restaurant car @xpress, Which’ is, dne'in London at 
7.0 p.m, and reaches Téideater, 102 :7 miles, at “4:51. 
Between Manchester and’ Leicester this ‘train stops 
at Guide “Bridge, 5 miles, Peénistons, 28.3 miles, 
Sheffield, 41.3 milés, and at ‘Nottiugham, 79.4 miles. 
From Manchester to Leicester the train consisted of 
hine large eight*wheeled coaches, the total weight of 
which ‘was*312 tons, tio allowance ‘being madé for 
passengers and baggage: I may mention that as far 
as Nottingham the train was'very well filled, and on 
inquiring the reason, T learnt that a large riumber of 
the passengers were going to Nottingham to attend 
the Goose Fair. 


I specially requested Mr. Robinson to let me have 
one of his four-cylinder express engines for the first 
part of my journey, and it was arranged that No. 1169, 
Lord Faringdon, the first engine of the’ series, and 
built at Gorton in 1917, should be puf on the train. 
This engine had been in service three years, and was 
just going into the shops for her first géneral repairs 
after running ‘120,000’ miles, but was kept out to 
make, Oné more journey specially on my , account, 
though I believe the 2 A manager had the pit 
ready for her in the shops, 

In general design'the engines of this class resemble 
the 4-6-0 locomotives of the “Sir Sam Fay ” class, 
but'they differ in one important particular, and that is, 
they have, instead of two inside cylinders, four 
cylinders. They are arranged in line across the engine, 
two inside, under the smoke-box, and two, outside. 
The inside motion drives the leading coupled wheels, 
and the outside motion drives the second or centre 
coupled axle. The inside cranks are placed at an 
angle of 90 deg. to each other, and adjacent inside 
and outside cranks on ‘each side of the, engine are 
opposite to each other, Two sets of ordinary link 
motion operate the four piston valves, which are 
placed on the top of théir respective cylinders. The 
link motion is connected to the valyé spindles by 
means of rockers, and the arrangement is such that 
each of the two adjacent valyes on the right and left 
of the engine respectively move in the same direction, 
The inside valves have imside admission, and the 
outside valves have outside admission, and in this 
way the two sets of valve gear work the four valves, 
one set for two adjacent cylinders the pistons of which 
travel in opposite directions. In order to keep the 
outside connecting-rods of substantially the same 
length and, incidentally, the same. weight, as those 
for the inside cylinders, the outside piston-rods are 
made much longer than ustial, which arrangement, 
combined with the relatively short connecting-rods, 
has necessitated placing the slide bars further back, 
and also providing means for. supporting the lon 
piston-rods. This object is gained by using a st 
casting in outside contour something ike an elongatéd 
horséshoe magnet, The inside, of the legs are of 
course parallel’ and are fitted with machined fitting 
strips on which the slide bars, are. bolted. The 
connecting-rods work through the open ends. of the 
legs of this casting, and at the closed end is a cylin; 
drical piece, bored and bushed which carries. the 
piston-rod, The piston, valves used, on this and other 
Great Central engines are of a special design known 
as a combined piston and pressure, release valve, 
They permit the release of any, undtie pressure in the 
cylinders and provide for the cireulation of air from 
one side of the pistons to the other when the engine 
is coasting. The footplate fittings are very well 
arranged, and comprise one or two special features, 
One is ‘a novel type. of, lubricator,, known as an 
“* Intensifore ’’ lubricator. It is réally. nothing more 
or less than a hydraulic intensifier, in which steam 
acts on a piston through the medium of water, the 
condensate of the steam to, some extent. The under 
or reverse side of this piston is in the oil-chamber, 
so that on steam being turned on pressure is put on 
the oil, which is then, by means of pipes, taken where 
required. Distributors fitted with sight feed. glasses 
are, mounted on each side el of the cab, from 
whence pipes are led to the cylinders and valye chests 
and also to the driving axle-boxes. Another special 
device is an arrangement working in conjunction 
with the regulator handle. This is a header discharge 
valve; the valve itself,is mounted on the left-hand 
side of the smoke-box, its function being to open 
when the regulator is shut, and thus to. establish 
connection between the superheated steam side of 
the header and the blast pipe; by this means, all 
steam in the superheater is immediately discharged 
after the regulator is closed. A blower valve of special 
design is also used, This -valye will either operate 
the blower only, or at, the same time govern a supply 
of steam to the elements. When on closing the regu- 





lator the blower is started, which is always the case, 











this valve is turned to the left, thus givizig steam to 
the blower and at thé same time allowiriy steam to 
flow through the'elements ; this circulating stéam also 
finds its waly'to the valves and pistons and acts as 
tubritatinig' meditim ‘when the locomofive is running 
With stédm shutoff: The Great Central uses a screw 
reverse pear, which, together with the vacutin brake 
‘ejector and the steam brake valve ‘that works in 
junction with it, is arran on the driver's side 
Of the footplate, which is on the right hand. | Sanding 
ger of the ordinary gravity type is used, and is fitted 
to thé leading and centre coupled wheels for forwari 
running, and to the trailing wheels for back gear 
running. ‘The fire-door is something like a_hutterfly 
valve, very similar to the arrangement used on the 
Great Northern. ~It is’ placed somewhat higher from 
the engine deck thian is usual, but the fireman seemed, 
nevertheless, to do his work quite easily. 

The cab is, like most of those now in use en the 
railways, of , this, country, much, superior, to. those 
employed formerly. ‘The canopy is carried back, over 
the footplate, and is supported by turned pillars. 
The es are at the sides of the front plate, being 
shaped at the ‘top to follow the curve of the roof 
and the top corner of the Belpaire fire-box, Generally, 
a good view. ahead is possible, In faet, as it seems 
to, mé, it does not appear to, matter much if the driver 
is on the same side as thé signals or not, or where the 
windows, are placed in the spectacle plate; that is to 
say,,more or less over the boiler, as they used to, be, 
or at the, sides, as even now with the much Jarger 
boilers used, the driver can as a rule see his siguals. 
If semaphores, are well placed, and on posts of suffi- 
cient height, having regard to their background, 
there, is. with very few. exceptions. no difficulty in 
sighting them, The all-important thing is. to haye 
them,preperly placed. 

We made, a.very punctual start at 2-15 p.m.,,and, 
as is usual, the fireman began to put coal on inune 
diately, The left-hand injector was. alse started. 
The steam )pressure was about 175 )b., and between 
London-road and Guide Bridge the regulator was 
half open, and the reverse gear in notch 34 from the 
centre, equivalent to about 53 per cent. cut-off. The 
5 miles up to Guide Bridge took exactly 10 min., the 
arrival time being 2-25, and we left again at, 2-26 
for the, long, pull up to, Dunford Bridge. ‘The (14.15 
miles up 'to Woodhearl, passed at 2-514, were covered 
im 264 min., against 27 min. allowed. | For the whole 
distance, the regulator) was half open, and the gear 
in noteh 3}, 53 per cent, eut-off, and the steam pres- 
sure was never. below 170.lb,,. and generally .abeve 
175lb. Firing was naturally rather frequent, about 
ten or twelve shovels of coal every,2 to 24 ain. 

A few, miles, beyond Guide Bridge the weather 
conditions changed considerably, for at starting from 
London-road thé’ sun shone quite brightly, and_ it 
was @ fine autumn day, but as we got higher and 
higher we ran into what were really the clouds, which 
were settling down over the mountain tops in the 
distance, and' the weather became thick, and with 
it very damp, at Woodhead the fog being fairly dense. 
The average speed between, Guide Bridge and Wood- 
head was 32 miles per hour, and the 3.2 miles 
between Woodhead and Dunford Bridge, nearly the 
whole distance being in the single-line tunnel, took 
5} min., Dunford Bridge being passed at 2-57. During 
almost the whole of the time we were in the tunnel 
the fireman worked the sanding gear, and the driver 
held the regulator handle ready to shut off if the 
engine slipped, which, however, it never did. Once 
in, the tunnel a little.coal was put on, but only about 
five shoveélsfull.. At Woodhead the steam pressure 
was, 180 Tb., and on passing Dunford Bridge the gauge 
showed 150 lb. 

Thedistance between Dunford Bridge and Penistone 
is 6 miles, and we stopped in Penistone Station at 
3-44, or half a minute late, the distance having been 
run in 7} min., equal to 48 miles per hour. The fox 
here was much thicker than at Woodhead, and 
going down the bank, each time we approached 
a distant signal the driver always wade, an applice- 
tiyn of the continuous brake, thus slowing the train 
slightly until he assured himself that the arm was 
off, and that is why the'time between passing Wood- 
head and stopping at. Penistone was one minute 
longer than the booked allowance of 12 min. At 
Penistone the weather was rather thick, with a fine 
rain falling, and owing to the large number of passen- 
gers about we were 2 min. 55 sec. late in leaving, not 
getting away till 3-9 and 55, sec., instead of 3-7. 
The 12.9 miles down to Sheffield took 16 min. 55 sec., 
against the 17 min, allowed, the arrival time being 
32-6 and 50 sec., This must be considered good work, 
as all the way down the brakes’ were frequently 
applied, until we were quite certain of the signals. 
Driver Chapman handled the engine very well down 
the steep bank, and the way in which he operated 
it interested me greatly. 

At Sheffield the tender tank was replenished with 
water, and Chapman and I looked round the engine 
to see if everything was cool, and found all the 
journals and big ends in good condition. Driver 
Chapman, it may be of interest to note, is one of Mr. 
Robinson’s best known enginemen, and enjoyed the 
friendship of your celebrated correspondent, the late 
©. Rous Marten, who rode with iim on several 
occasions. 

We left Sheffield afteg a wait of 2 min, 55 sec. at 





3-29}, three-quarters of a minute late. Owing to the 
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weather conditions, the rails here were very greasy, 
making it almost.as difficult to start without opening 
the sand valves as without, opening the regulator. 
The regulator was first of all one-third open, and then 
later half open, while the engine was,almast. in, full 
gear getting the train into speed, gaing up, the 1 in 
144 gradient out of the station. The pressure, mean- 
while fell back from 180 lb, to. 170 1b,,. but later on, 
the gear being notched up, quickly moved, up, near 
by to the 180 mark. The 20.2 miles between Sheffield 
and Pilsley, passed at 4-0 and 25 sec., took, 30 min. 
40 sec. Most of the distance is uphill, the last 8 miles 
being continuously so at rates of 1 in 100, 1 in 115, 
and | in 300, &e, The average speed for this section 
was 39.8 miles per hour. 

From, Pilsley down to Nottingham, reaehed at 
4-20, exactly the booked time, toek 19,min. 35 sec. 
for the 17.9 miles, giving an average of 55 miles per 
hour. Between these points the weather cleared 
considerably, making sighting the signals much easier. 
The time allowed between Sheffield and Nottingham 
is 51 min., and we aetually took 50 min. 15 sec. We 
left Nottingham punctually to time’ at 4-24, but 
here rather an odd thing happened, for the engine 
had just got beyond the starting signal, which was, 
of course, off when we passed it, when the arm went 
up, so the driver immediately shut the regulator 
and, putting on the brake, stopped the train. The 
engine was just in the tunnel, and as the safety valves 
at once lifted, we soon could see nothing for steam. 
After a delay of fully two minutes it was discovered 
that the road was clear ahead, but that the starting 
signal had failed. I suppose the wire somewhere 
between the box and signal had parted, as, in that 
event, the arm would go to the danger position. 
Besides the stop in the tunnel, we were slowed twice 
on the run to Leicester from Nottingham, and again 
just outside Leicester Station, so that the 23.3 miles 
took 32} min., giving an average speed of 42.7 miles 
per hour, and we eventually stopped im the station at 
4-56}, instead of 4-51; the time between Notting- 
ham and Leicester being 32} min., against the 27 min. 
allowed. 

At Leicester the big four-cylinder engine came off, 
arid the last three coaches were also detached from 
the train, leaving six coaches, 208} tons, to be taken 
en to Marylebone. The engine, Lord Faringdon, 
handled the train with the greatest of ease on all see- 
tions of the run to Leicester, and at all speeds ran with 
perfect steadiness. The boiler responded readily 
to the steam demand, and I particularly noted the 
even and sharp exhaust given. by the four cylinders 
going up to Woodhead at 32 miles per hour. 


Leroester TO LonpON (MARYLEBONE). 


Between Leicester and London I had a 4-4-0 type 
locomotive of Mr, Robinson's well-known “ Director.”’ 
class, No. 509, named Prince Albert. This engine is 
one of the newest of the type, and was in splendid 
condition. Engines of ‘this class have two inside 
cylinders, and combined piston and pressure release 
valves actuated by link motion of the usual type. 
The footplate and other fittings ure in general similar 
to those on the “‘ Lord Faring:ion ” class. The cabs 
of the particular series of this class to which the 
engine Prince Albert belongs differ, however, from 
the earlier engines, as they have side windows, and 
are what may be termed of the North-Eastern type. 
The lubrication of the valves, pistons, and driving 
axle - boxes is accomplished by an ‘“‘Intensifore” 
lubricator of the vertical pattern, placed conveniently 
on the left hand of the footplate with the distributor 
mounted on the back headof the boiler. Sanding 
gear is applied to the, driving wheels for forward 
gear running only. The cab is well and 
appealed to me ag being particularly commodious, 
The back head of the boiler is very. well and neatly 
lagged, as, I may add, are also the back plates on 
the “ Lord Faringdon” locomotives. 

The road between Leicester and Marylebone is 
much easier than between Manchester and Leicester, 
and is generally much more favourable for fast 
running. For the first 10} miles it rises on gradients 
of 1 in 264, 1 in 660, 1 in 458, and I in 176, the last 
stretch being 7 miles long; then for about 9 miles 
the line falls to Rugby, generally at the rate of 1 in 
176, with short lengths of less steepness, Rugby 
Station itself being situated at the summit of a 
short length of 1 in 627 up and 1 in,176 down, which 
extends for about one mile, and is followed by about 
two miles of level line, which in turn are followed by a 
short drop of 1 in 264. Then, after a level length, 
there comes another 6} miles bank on a rising 
gradient of 1 in 176 up to Charwelton, about 2 miles 
from Woodford, situated on a level section following 
a short drop at the rate of 1 in 176. From Woodford 
to Brackley, 9.6 miles, is mostly downhill, as are 
also the next 14.8 miles to Quainton-road, the ruling 
falling gradients on both these sections being at the 
rate of 1 in 176. From Quainton-road to Aylesbury 
the line also falls generally, but only slightly. After 
passing Aylesbury there is a six-mile bank mostly at 
1 in 176 up, followed by about 2} miles downhill to 
Great Missenden. The 5.2 miles on to Amersham are 
more or less compensated, being first of all down at 
rates of 1 in 965 and 1 in 226, and then up on a 1 in 
160. The next 6.4 miles to Rickmansworth are all 
downhill, chiefly at 1 in 105, and thence onwards 
for the last 17,2 miles to Marylebone the gradients 
ure mainly fayourable, there being only a short rise 





of 1 in 176 for -about 1} miles, and at Neasden a 
further short rise at 1 in 95. The line then falls 
almost all the remaining distance, about 3 miles, to 
the terminus at Marylebone, 

At Leicester a stop of 3} min. instead of the 4 min. 
allowed, was sufficient to change engines and detach 
the three rear coaches, and at 5-0} p.m. we left. for 
the run of 103.2 miles to London, during which, the 
train is booked. to stop twice, first. at Woodford, 
34.2 miles, at 5-36 p.m., 4] min. being allowed for 
this distance, and then at. Brackley, which. station 
the train is booked to leave at 5-51 p.m., 14 min. 
being allowed for the run from Woodford, and the 
necessary wait at Brackley. Between leaving Brack- 
ley to ing Quainton-read at 6-7, 16 min, are 
allowed for the 14.8 miles, and for the 27. 2 miles on to 
Rickmansworth, which station is timed to be passed 
at 6-38, 31 min. are allowed, while for the last 17.2 
miles to London the schedule time is 22 min., the 
booked arrival time being 7—0 p.m, 

Between, Leicester and Woodford the 4-4-0 engine 
made a remarkably fine run, the actual time taken 
between starting from Leicester to. stopping at 
Woodford being 36 min. for the 34.2 miles, giving 
an average speed of 57. miles per hour, but actually 
the speed over the greater part of the journey was 
much higher, because the first two miles probably 
required four minutes, and steam was shut off quite 
14 miles from Woodford Station, so that probably 
2} min. were required for that distance, Assuming 


.the above to be the case, then 29} min. remain for 


30.7 miles, giving an average speed of 63 miles per 
hour. After passing Lutterworth the speed rose very 
rapidly down the falling gradients approaching Rugby, 
and immediately after passing Rugby Station | 
obtained a speed of 75 miles per hour, which was still 
rising, until just at the foot of the short drop at the 
rate of 1 in 176,I got a quarter of a mile in 11 sec, ; 
then, missing a quarter of a mile, the next half-mile 
on the level was done in 22 sec,, thus confirming my 
previous timing, and giving a speed of 81.8 miles 

r hour. A very high speed continued until we 

gan to ascend the bank of 1 in 176 up to Charwelton, 
when it gradually fell to 60 miles per hour, which 
was my last timing shortly before steam was shut off 
for the Woodford stop. 

I was particularly interested in watching the per- 
formance of this fine engine at these high speeds. At 
velocities in the neighbourhood of 55 to 60 miles per 
hour the slight side-to-side swaying, or ‘* nosing,” 
action of the front end, inseparable from the use of 
two cylinders, was distinctly noticeable; at 70 to 
75. miles this action, though apparent, was not so 
pronounced ; and finally, at 81.8 miles per hour— 
340 revolutions per minute—only the lightest move- 
ment was discernible, the engine being perfect in its 
steadiness and easy riding when running fast on this 
excellent piece of road, During the whole run between 
starting at Leicester to shutting off steam before the 
Woodford stop, the regulator was not more than half 
open, and that only when going up the I in 176 
between Leicester and Lutterworth, after which it 
was not more than one-third open, the cut-off being 
about 50 per cent. The steam pressure was particu- 
larly steady, being always just 1801b. or very close 
to it. The rate of firing was about ten shovels of coal 
every two to three minutes, 

Leaving Woodford after a stop of 40 sec., at 5-37 
and 10 sec., we ran the next 9.6 miles to the stop at 
Brackley in 12 min. 35 sec., or at the rate of 47 miles 
per hour. The stop at Brackley lasted 1} min., and 
we left right on time at 5-51 and ran down to Quain- 
ton-road, 14.8 miles, in 16? min., 53.3 miles per 
hour. 

From passing Quainton-road at 6-7} to passing 
Aylesbury at 6-13 and 50 sec., took 6 min. 5 sec. for 
the 6.2 miles, giving an average speed of 62.5 miles 
per hour, and then the 9.2 miles up to Great Missen- 
den, passed at 6-25, took 11 min. 5 sec., speed 50 
miles per hour. From Great Missenden to Amersham, 
passed at 6-29}, with steam off, took 4} min. for the 
5.2 miles, giving the high average speed of 69.3 
miles per hour. The 6.4 downhill miles to Rickmans 
worth were run in 6} min., the speed averaging for 
this distance 59.1 miles per hour. The distance from 
Quainton-road, passed at 25 miles per hour, to Rick- 
mansworth, also passed at 25 miles per hour, having 
been run in 28} min., against the 31 min. allowed, or 
at an average of 57.5 miles per hour. The final run 
to Marylebone from Rickmansworth, 17.2 miles, 
took 18$ min. only, included a slack to 20 miles per 
hour passing Harrow, and the usual cautious approach 
to the terminus, giving a very good average of 56.1 
miles per hour for the last stage of what must be 
considered a remarkably fine run. 

The lowest steam I noted was at Amer- 
sham, just at the top of the downhill stretch to Rick- 
mansworth ; at this point the gauge showed 165 lb. 
All other readings showed 175 1b. or 180 Ib., records 
which indicate clearly that so far as this run is con- 
cerned the boiler easily furnished all the steam 
required The final stop in the Marylebone terminus 
was at 6-54}, 5} min. early, the actual journey time 
from Leicester being 114 min., against the 125 min. 
allowed. 

Throughout the entire run from Manchester to 
London this journey was full of interest. Unfortu- 
nately, for the first 102.7 miles the weather conditions 
and signal delays experienced made it virtually impos- 
sible to run the train to schedule, but even so, the 
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large four-cylinder engine did excellent work over 
the difficult road between London-road and Leicester. 
Between Leieester anc Londen, however, condition. 
were entirely different, the weather was perfect, littl: 
or no wind, and beautifully clear, and not a single 
check during the entire run, except the service slows 
mentioned. Allowing for the fact that the train was 
light—only six coaches, weighing 208} tons—it must 
he admitted that the 4-4-0 type engine made a really 
fine, performance, .a run which, though not a leco- 
motive marvel, was certaimly in the highest; degree 
praiseworthy. 

Supplementing what I have been able to say as to 
the performance of these two locomotives, I give 
below a tabulated statement of their leading dimen. 
sions :-— 
+-+0 


Type 4-60 


Class 2e eo beguederwetrre eaciew nia “Lerd | Director 
, Faringdon ”’, 
Engine— | 
Cylinders, number .. .. . iF, 4 ' 2 
Cylinders, diameter and stroke . L6in, x 26in.| 20in. ~ 26in 
Centres, inaide...  .. «+ ++ ds 2ft. ) 2ft, Oban, 
Centres, outside .... ) 6ft. Ofin. | — 
Boiler : Heating sarfaces ! 
Tubes Set BLOT TEN ..| B2ODeq. ft. | O72 aq. ft, 
Flues .. | O78.sq. ft | 416 6q. it. 
Fire-box 163 sq, ft. | 155 sq, fr. 
Total .. .. .| 2044 sq. ft. | 1543 sq. ft. 
Superheater 343 sq, ft. | 200 sq. ft 
tTotal equivalent .. 2558 sq. ft, | 1856 sq. ft 
Grate area oo SS. ML. Sf SSO aa. te | 25. 0am. i. 
Working steam pressure per sq. in). 180 180 Ib. 
Wheels— } 
Driving di oes ae ee oe) Gft, Sin, | . Oft, Sin, 
ad 29 4 3ft. Gin. Sft. 6in. 
Weights 
On coupléd axles -.  ..  «.  ..| 57 t. Qowt. 396. MO owt 
On bogie... ., -- 22t, Oewt, 216, 7 ewt 
se ce se te ee ce” cel VE Sees aoe 
Tractive power at 85 per cent. of boiler 
working pressure + we ash 26772 Ab. | 10,700 lb. 
Ratios— 
Weight on coupled axles + Tractive 
4.60 | = 5.4 


: Total equiva- 
lent heating surface = 6.37 = 8. 


oe ee ee 35 
Equivalent heating surface + Grat« 
area cS: Ge 68 bm pe pe 98.1 & 71.4 
Tractive power x driving wheel dia. 

+ Equivalent heating surface . . 782 == 859 
Tractive power + Grate area on 950.1 760.0 
Engine weight (only) + Tractive we 

pee ts ts so “ss cs 7.15%.) = 6.041b. 

“Goal epace 
7 8 se 6 tons 6 tous 
Tank capacity .. 4000 gals. | 4000 guls. 
Number of wheels Sp 6 6 
Weight loaded .. . 48t. Bewt. | 484. Cowl 


Norg.—Tenders fitted with water scoop. 

t Equivalent heating surface is equal to the total evaporativ: 
heating surface + 1} times the superheating surface. 

} Fire-box heating surface as a percentage of the total equiva 
lent heating surface. 

Before closing, I have pleasure in expressing my 
thanks to Mr. J. G. Robinson, C.B.E., chief mechanical 
engineer of the Great Central Railway, through whose 
kindness I was enabled to make this most interest- 
ing trip, and at the same time I have to acknowledg» 
the assistance I have received from Mr. W. G. P. 
Maclure, locomotive running superintendent at Gor- 
ton, and his staff, who gave me all the assistance 
needed in making the necessary preparations by 
supplying data, and for other aid. 








Short Histories of Famous Firms. 


No. XL* 


(Contributed by E. L. AHRONS, M.1, Mech. EF.) 


MESSRS. GEORGE AND JOHN RENNIE, BLACKFRIARS, 
LONDON. 


Amonest a fumber of well-known London engineer 
ing firms of the early Victorian period, most, if not 
all, of which have’ since disappeared, the firm of 
G. and J. Rennie was at one time in the front rank. 
The first engineering works associated with the name 
appear to have been founded in 1791 by John Rennie, 
the father of George and Sir John Rennie, who had 
been engaged in the erection of engines and iriill 
machinery by Messrs. Boulton and Watt. The 
designs for London Bridgo were originally made by 
John Rennie, senior, and the work was completed by 
his sons after his death in 1821. 

The firm known as G. and J. Rennie was estab- 
lished by the sons in 1824 at 52, Stamford-street, and 
in 1833 the works were removed to Holland-street, 
Blackfriars, to the site of a large flour mill; after the 
latter had been destroyed by! fire. The machinery 
for this mil! had been designed and erected by George 
Rennie. Although both brothers were in partnership, 
the mechanical engineering side and the management 
of the works devolved upon the elder brother George, 
whilst John devoted himself to civil engineering, in 
which branch he became famous as Sir John Rennie. 

At Holland-street works the first biscuit-making 
machinery, and also machinery for chocolate works, 
was made. The extension of the railway system in 
this country, especially after 1836, created a demand 
for locomotives, with the result that 4 number of 


* No. X. appeared January 2Ist, 1921. 
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general engineering firms in London and elsewhere | the London and Southampton engines, | had! Car- | eylinders, placed) in paira on either side of 4 central 


decided to add ‘the manufacture of them to their | 
general business, and for some years Messrs. Rennie 
took up this branch of mechanical engineering. 

The first locomotives made by them of which the 


michael’s valve gear, which actuated the slide valves 
by means of rocking shafts, the steam chests being 
placed inside the frames. The trailing wheels, 3ft. 6in. 
diameter, had outside bearings only, and the frames 
writer has any record were built for the London and | were of the “ sandwich ”’ pattern, with thick timber 
Southampton Railway in 1838, in which year the first | baulks placed between two iron plates. » The fire-box 
section of that line was opened between London | was of elliptical section, with the large diameter 
—wNine Elms—and Winehfield. There were four of | transversely to the engine. 0 

these engines, named London, Victoria, Garnet’ and | In 1840 and 1841 four six-wheeled single engines, 
Reed. They were of the six-wheeled single driving with 5ft. 6in. driving wheels and 14ininby . 18in. 
wheel type with.iawide cylinders 13in, by 18in, and | cylinders, were built for the Brighton Railway. ‘These 
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FIG, 1—LOCOMOTIVE FOR THE LONDON AND SOUTHAMPTON 


outside frames. The diameter of the driving wheels | engines appear to have had outside sandwich framing 
was 5it. 6in. Drawings of these engines have been 
preserved, and from them the accompanying illus- 
tration—Figs. 1 and 2—have been reproduced. The 
valve gear was of the type invented by Messrs. J. and 
C. Carmichael, of Dundee, in 1818. It had one fixed 
excentric. An illustration and description of Car- 


the Great Western Railway. 


1841. 





of the pattern so long used by Sir Daniel Gooch on | 
A somewhat similar | 
engine was exported to a German railway during | 


In the same year the firm constructed two broad— | 
7ft.—gauge express engines for the Great Western | 


michael’s valve gear is given in D, K. Clarke's “‘ Rail- 
way Machinery ’’ (1855). In addition to. an ordinary 
spring balance safety valve over the fire-box, another 
“lock-up” safety valve, of a curious design, was 
fixed on the dome. The lift of this valve was con- 
trolled by a toggle joint, in which the outer ends of 


Railway to Sir Daniel Gooch’s standard designs, with 


7ft. driving wheels, and l5in. by 18in. cylinders. | 


They were named the Mazeppa and Arab, and were 
the only two broad gauge engines built by Messrs. 
Rennie. The two last locomotives which, as far as 
the writer is aware, were built by the firm, appeared 





the toggle bars bore upon the centres of two laminated | in 1843. They were delivered to the Brighton, 
plate springs placed on end. The lower ends of these 


springs were secured to the casting forming the safety 


Croydon and Dover Joint Committee, and named 
Man of Kent and Maid of Kent. 





Both were six- 
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( FIG. 2—-LONGITUDINAL SECTION THROUGH.LONDON AND SOUTHAMPTON 
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valve seating, and the upper ends were tied together | wheeled single engines, with 5ft. 6in. wheels, and 
by a bolt. 15in. by 18in. cylinders, and on the dissolution of the 
Two locomotives were built for the London and Joint Committee one was taken over by the Brighton 
Croydon Railway, one in 1¢38 andthe other in 1839. Railway and the other by the South-Eastern. 
They were ballast engines carried ‘on six wheels, of Apparently locomotive building in the London area 
which the leading and driving wheels—5ft. diameter | was accompanied by too many disadvantages to make 
—were coupled. The ¢ylinders—13in. by 18in.—-were | that branch of engineering a profitable trade in com- 
placed horizontally outside, and the connecting-rods | petition with the ‘Newcastle and Lancashire firms, 
worked directly upon ¢rank pins in the ‘bosses of the | and Messrs. Rennie then deyoted their energies more 
driving wheels. They were the earliest examples of | especially to marine engines, in the design and manu- 
& type of 0-4-2 engine which Mr. Alexander Allan | facture of which they attained considerable fame. 
adopted many years later for the Scottish Central | For the Royal Navy the firm constructed the engines 
and Caledonian railways. The two engines built by | of the Dwarf, the first vessel in the Navy to be pro- 
Messrs. Rennie, named Croydon and Archimedes, | pelled by screw. Many of Messrs. Rennio’s earlier | 
were without flanges on the driving wheels, and, like | marine engines were designed with four horizontal 








| 


| crank shaft. The air pumps were placed in an inclined 
position beneath one.end of the shaft, and wore «riven. 
by a single-throw crank. 

Although both of othe. original, partners had, died 
many years earlier, thé firm. of: Messrs. .G, and, J. 
Rennie continued to exist under the old name antil 
about 1890, as ship and deek builders, hoiler makers, 
and marine engineers, with works. at, Thames-street, 
Greenwieh,-im addition to the old,;works et Holland- 
street, Blaekiriars, The latter worka appear to have 
been abandonert.in 1890, and/in 1893.the name of 


End Elevation. 
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! Rennie also disappeared from the list of firms in the 
Greenwich district. 








Economics of Hydro-Etectric 
Development. 


By Professor A. H. GIBSON, D.8c., M. Inst. C.E., 
M.I. Mech. E. 


No. L 





| THe possibility of the economic development of 
a hydro-electric scheme depends essentially upon 
(a) whether there exists. or is likely to exist, a market 
| for the power; (6) whother the price at which the 
| power can profitably be sold is, first, such as the 
industry can afford to pay, and secondly, less, or at 
least not greater than the price of power from a fuel- 
| ted station. Without some definite guarantee 
| of a market for the power, no power scheme can be 
| considered as an economic proposition. It is true 
| that experience has shown that in industrial countries 
industries will tend to gravitate towards a centre 
where cheap power is available, but that is not to be 
accepted as a truism without qualification. If power 
can be developed sufficiently cheaply ; if raw material 
is available near to the site or can be t rted 
|there cheaply; and if satisfactory transportation 
| facilities are available, it is generally true of those 
| industries utilising electro-chemical or eleetfo-physical 
| processes, requiring a large amourit of power, and 
the capital and labour charges of which are rela- 
| tively small.--On the other hand, such industries are 
lin general economically incapable of paying a high 
price for power, and-may be ruled out as possible 
eonsumers unless the water power cah be very cheaply 
developed, or unless they can be brought in to increase 
| the load factor or to enable water to be utilised which 
would otherwise be wasted. 

Under normal conditions, in an existing industrial 
community, a market for the full capacity of the plant 
can only be created gradually. Factories already 
operating on a fuel power plant must either dispose 
of such plant, usually at a sacrifice, or must keep it 
standing idle, and must, in addition, expend capital 
in electric motors. Moreover, it is seldom that the 
average steam power user estimates the cort of pro- 
ducing his existing power at nearly its true value, 
and the price at which electric power can be offered 
to such potential consumers must be very low in 
order to make the change over appear attractive to 
them. In such a case a careful survey of the district 
is necessary to determine the extent of the probable 
power demand. 

Even with a potential market in existence; if the 
cost of hydro-electric power appreciably exceeds 


| that of steam-generated power, no economic dévelop- 


ment is possible, and even if the power is cheaper 
than steam power it may still cost more than the only 
possible industry can afford to pay. For ie, & 
hydro-electric development in the Scottish Highlands 
may well produce power more cheaply than could 
be accomplished by any other means at the same 
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possibly within fifty miles of that site, whereas install fuel-operated auxiliary generating machinery. | Tf the capitah cost.to be charged to’ that: portion of 


site, or 
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the cost of its power, when transmitted to the southern The expenditure on this plant is to be debited to the | thescheme rendered essential to develop the secondary 


industrial districts, might be too great to compete 
with coal fuel. 

If near the seaboard the development might be well 
adapted for supplying such electro-chemical 
as the manufacture of carbide or the fixation of 
atmospherie¢ nitrogen. “ Here, however, it. ¢omes into 
competition with similar products’ manufactured by 
the aid ‘of the much cheaper developments.in Norway 
and Sweden, and for’ that reason’ betémes erono- 
mically impossible. '|\With ati‘ import duty:én such 
products the development might again become 
economically sound. Obviously, the price which is 


cost of the development: It may be appreciably 
reduced by disregarding high fuel economy, since the 
saving of interest on first cost and other fixed charges 
will usually far outweigh the cost of the excess: fuel 
consumed during its restricted period of operation. 

The necessity for such auxiliary power may, how- 
ever, be avoided or reduced if.eontracts can beymade 
with consumers to take imtermittént power at a 
reduced rate. (Under such circumstances three classes 
of power-contract: may be made. 

These refer to :—(a) a guaranteed constant supply ; 
(6) a supply subject to withdrawal only during long 
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A Capita! Costs of Swedish Water Power Installations 
excluding cost of Water Rights 
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economically-possible for power depends largely upon 
the geographical and general economic conditions of 
the regions invelved, 

Much again depends upon thé type ‘of Toad, and 
especially upon the fond factor; and a hydro-electric 
installation which is economically unsound, if deve- 
loped to supply a continuous load in competition with 
a steam station, may readily prove to be sound if 
developed to supply an‘ordinary industrial load with 
a load factor of 30-40 per cent, 

Primary and Secondary Power—A study of the 
hydrograph of any normal river shows that the power 
available at a given site varies greatly from month 
to month. Where the flow is not regulated by storage 
works, the maximum output which can be maintained 
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periods of drought, or during excessive floods} (c) a 
supply given only during the wet season, which will 
usnally include at least six months of the year, and 
may include eight or nine months: 

The relative market value of these classes of power 
depends largely upon the special circumstances, but 
may be taken roughly in the ratio of 3: 2: 1. 

The possibility of obtaining contracts for such 
secondary power will evidently influence the design 
lation. The amount which can profitably 
be developed depends upon the characteristics of the 
stream flow, on the selling price of the current, and 
on the cost of the additional constructional work and 


equipment which it involves. While each case must | 


be considered on its own merits, it may be taken very 





| power is £C per horse-power, the capital cost corre. 
| sponding ‘to full output of secondary power for x 
BC (12'~ 2) 


Ll min 
| producing this’ power, reckoned at'9.5 per cent. of the 
| 

| cappitad/oudd, will be € fecha e hs." 
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| months per'anmum is £ » and the cost of 





per annum. 


| If the ‘sdle: price is £ Pe per horse-power year, th 
profit p on this portion of the outlay will be 


¢ ere J/2 -,095 BC (12 — x) 


ll ll 2 
For maxi -ofit 
or maximum pron d pe 
, 016 C O16 CG 


e=(24“po) + (245A) + 38 fp 


,.as the condition to be satisfied, Thus, if P = £0.33, 
land C = £15, x = 7.7, and for maximum profit the 
' installation should be designed to utilise the maximum 
} power which can be developed continuously for 7.7 
' months in each year. -Similarly, if P = £0.33, and 
C = £25,,0r if P = £0.20, and C = £15, the value 
of z becomes 9.5 months, while if P = £0.33, and 
'O = £42,-the value of « would be 12 months, indi- 
treating th@t-in this case the most economical schemo 
would only attempt to develop up to the minimum 
| flow eapacity of the stream. 

Where, by the addition.of auxiliary steam or gas 
, plant> the continuous output of what would other- 
| wise be secondary power can, be guaranteed, this 
becomes primary power, and its market value is 
correspondingly increased, .When the market value 
of the power and the cost.of generation per horse- 
| power of the necessary steam power is known, the 
heapacity of the steam plant for maximum profitable 
operation may be determined, as in the foregoing 
cases. 

Diversity Factor.__In a plant supplying an ordinary 
industrial load, the sum of the capacities of the con 
sumer’s motors may, normally, be much greate: 
than the’ rated capacity of the power plant, since 
those motors ‘will never all ‘be operating ‘at full 
capacity at‘any one time. Moreover, @ water-powe: 
plant always has a certain capacity for overléad fo 
short periods, which will enable any unusual demand 
té be met. 

The value ‘of the “diversity factor,” or the ratio 
of the maximum capacity of the motors installed 
to that of the generating plant, varies largely with 
the type of load. In ordinary industrial plants it 
varies from about 1.25 to 2.4 with a mean value oi 
about 1.6. A careful examination of the general 
conditions likely to exist in the locality to be supplied 
is necessary to determine what diversity factor ma, 
reasonably be allowed. In general, the larger the 
number of consumers and the smaller the size of the 
individual motors, the greater may be the excess 
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= 0, which leads to the result 
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CAPITAL COSTS IN £ PER H.P. OF TURBINE CAPACITY 
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‘Running costs of Swedish Water Power 


Installations showing effect of size. 
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continnously depends upon the flow available after | 
a long period of drought.. This is appreciably less 
than the minimum dry weather flow during an average 
year. On the other hand, during the wet months, 
much more power is available, except where flood 
eonditions necessitate a partial shut-down. On any 
normal unregulated river a hydro-electric installa- 
tion may be designed either (a) to. utilise only the 
amount of minimum dry weather flow; (6) to utilise 
the average dry weather flow ;. (c) to utilise appreci- 
ably more than the average dry weather flow. If 
system (b) or (ce) be adopted, and. if the output 
guaranteed to consumers exceeds that possible during 
the worst period of drought, it becomes necessary to 





roughly, exeept where tho head is greatly affected by | 


| flooding, that the maximum power which can con- 


tinuously be developed. for # months in, each, year 
from a normal stream in a temperate climate, without 
storage, is given by 

B (¥2)— 2) 

ll vz 

where A is the horse-power output during the period 

of minimum flow. 
x is the number of months—from 1 to 12. 
A +.B is the ‘maximum possible output in 
horse-power throughout the wettest month, | 
or the*month giving maximum output. 


A+ 





motor, capacity contraeted for. Moreover, since the 
cost, of, power,gpneration from, fuel-operated plant 
is much greater for small than for large powers, a 
higher charge can reasonably be made for powe: 
supplied, in small, units. It. is, therefore, desirable 
from almost. every point of view to.supply as many 
customers, in small units, as.possible. 

Egonomically, a lighting load is valuable, since the 
extra expense whieh it involyes is small compared 
with the income which it. brmgs. Where a hydro- 
electric scheme is largely independent of storage, any 
night, load is of. very great advantage, since the only 
charge,to be debited against it is that, of the extra 
attendance and supplies required. In consequence, 
























the income derived from its; sale |is\ almost all) clear 
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Possibilities of the Dlectro-chemical Load.-The 
electro-chemical which are now in. use for 
the manufacture }of such materials as aluminium, 
carbide, cyanamide, carborundum, ing powder, 
caustic s0da,' and. nitrates for artificial fertilisers, are 
dependent for their commercial suecess on an ample, 
supply of:cheap electrical energy,)and it is only, in 
ge » by i that energy 
can be,supplied at:the necessary low cost. Such pro- 
compte ta. Sabian tetanndlvend ta te eopentite 
to predict the effect.of their ultimate development. 
Of the total water power developed in France. and in! 
Norway approximately. 60 :per cent., and in Sweden 
some 38 per cent. is now abserbed in their, operation. 

The majority of such processes demand that. the 
manufacture be carried out in close proximity to the 
water-power site, first because they require direct 
current at low voltage which cannot be transmitted 
for large distances without prohibitive cost, and also 
because even with high-tension alternating trans- 
mission, the additional cost per unit delivered, due 
to the cost of a long transmission line and te the losses 
in transformation.and transmission, will usually render 
the total cost. too great for.such purposes. Under 
favourable conditions, with the factory at the water- 
power site, the market, price of several of the products 
is sueh, however; that they are able. to stand a con- 
siderable cost of freightage, and may be manufactured 
at a long distance from. their natural market. Among 
such products, aluminium requires the largest amount 
of energy per pound of output, this amounting to 
approximately 12.5 kilowatt-hours per pound, or 3.2 
kilowatts per annum per ton, and aluminium is.con- 
sequently very dependent on the low cost of power. 
Owing. to its relatively high value per pound, alu- 
minium facteries may be installed at a considerable 
distance from the centre of gravity of distribution if 
energy can be obtained at @ cost in the neighbourhood 
of £4 or £5 per kilowatt-year.of continuous power. 
Artificial abrasives have an. energy consumption of 
about 1.5 kilowatts per annum per ton, but owing 
to the price of the finished product, such factories, 
with power at the above price, cannot stand much 
more tham one-half the. freightage allowable for 
aluminium. Calcium carbide requires from 0.66 
to 1.0 kilowatt per annum. per ton.; Carbide, ferro- 
alloys and chlorates are in much the same position 
as artificial abrasives, as regards the economical limit 
of freightage. Pig iron smelting requires from 0,23 
to 0.26 kilowatts per annum per ton, and. steel 
furnace operation offers a profitable outlet for power, 
even at the end of a long transmission line. 

In general, the use of daily off-peak power is not 
suitable for electro-chemical processes, owing to the 
increased overhead charges and to the necessity for 
keeping the furnaces hot for periods exceeding those 
for which the power is available, and it would appear 
that unless a lead factor of at least 80. per cent..can 
be maintained, such processes are not ially 
feasible under normal conditions. Secondary power, 
available only for six to nine months per annum, is 
not economically attractive to the average electro- 
chemical industry. 

Cost of Hydro-electrio. Power.—Capital charges 
account for the greater part of the cost of energy from 
the average hydro-electric scheme. The capital cost 
includes all expenditure due to (1) prelimmary in- 
vestigations, promotion and organisation; (2) land, 
and water rights, and rights of way for transmission 
lines, &e.; (3) all constructional work, including the 
engineer’s fee for designing and supervising the plant, 
and the salaries of any officials receiving pay during 
the constructional stage ; (4) interest on all money 
expended up to the stage where the plant is com- 
pleted and delivering power to the congumers. The 
interest charges on. this capital, together with the 
other fixed charges, such as insurance, rates and 
taxes, and sinking fund, usually form about two- 
thirds of the total costs of the power, and are inde- 
pendent of the output. The other items of expense— 
administration, labour, supplies, repairs, and depre- 
ciation—vary somewhat with the output, but not 
nearly so much as im a steam-power plant. In 
general, #@ may be taken that the total costs per unit 
of output of a hydro-electric plant vary almost 
inversely as the output, and for this reason the pro- 
vision of a market for the full capacity of such a plant 
is of great importance. 

Operating Expenses.—The operating expenses com- 
prise (1) wages and salaries ; (2) supplies ; (3) repairs 
and maintenance ; (4) depreciation. In general, an 
allowance of 0.5 per. cent. on the capital cost of the 
hydraulic works and buildings, and of 1.5 per cent. 
on the capital cost of the machinery and transmission 
lines, is adequate for their repairs and maintenance. 

Depreciation forms the most important single item 
of the operating expenses, and is the oré which is 
most, frequently overlooked or inadequately recog- 
nised.. The depreciation fund, should be set, aside 
annually and should be adequate to ‘provide for the 
replacément of any part of the equipment which may 
be worn out or become obsolete. It should also be 
sufficient ‘to cover ‘any additions or improvements 
which may be necessary to méet incréased ‘competi- 
tion, or Some fareny 4 operating conditions, where 
such extra expense does not result in an increased. net 
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Lepaditions, however, the following percentages on the 
first cost of the. various items of the installation have 
been found adequate. 
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In, the. majority, of cases the, annual depreciation 

sharges, expressed as a percentage. ol, the, total, con- 

structional costs,; will lie between, 2} per cent. and 

34 per cent., depending upon the relative costs of the 

civil, and of the mechanical and electrical engineering 
ions of the work. 

Valuable information is available regarding capital 
and, operating costs, from a recent report, by the 
Swedish Government, on the developed water powers 
of Sweden. in these installations fuel-power plant 
is used as a reserve to the extent of 10 per cent, of the 
total. power installed, . Of the total number of in- 
stallations,.78.5 per cent., representing a capacity of 
171,500 horse-power, or 15.6. per cent. of the total 
output, are of less than 1000 horse-power. There are 
twenty-seven undertakings of 5000 horse-power or 
over, which account for 58.6 of the total output. The 
load factor varies from a minimum of 28 per cent. 
to @ maximum of 55 per cent,, with a mean value. of 
about 42 per cent. 

Taking the kroner as equivalent to 13.5 pence, the 
average capital cost of the water-power works,, in- 
eluding fuel plant. in reserve but excluding. trans- 
mission machinery, is £11.7 per turbine horse-power, 
or £13.7 per horse-power of total capacity, including 
fuel plant. 

The effect of an increase in the size of the plant, 
and in the working head, upon the capital cost. per 
turbine horse-power installed, is shown by the curves 
of Figs. 1 and 2. 

Taking the case of electricity undertakings, con- 
structional work accounts, on the average, for about 
75 per cent., and machinery for 25 per cent. of the 
capital expenditure, Of the expenditure on machi- 
nery, the turbines and accessorie¢s aecount for about 
33. per cent. and the electrical equipment for 67 
per cent. 

The annual running costs, excluding depreciation, 


av slightly over 12s. per turbine horse-power 
installed. These average costs per horse-power are 
as follow : 
Shillings. 
Administration -. 5.91 


44 
72 
59 
06 


Staff for machines 
Staff for distribution 
Oil and stores. . 
Fuel S,  Ghtot- 5 ae 
irs and maintenance 


Coouwocerw 
a0 


Water rights and rent. .. 27 
Insurance RN ase 21 
Rates and taxes .. 79 
Other incidentals .. 1.18 

Total ' 12.15 


Excluding fuel and the wages of the staff engaged on 
distribution, this be¢omes 9.37 shillings per horse- 
power year. 

There is, however, a large variation in the working 
costs in the different classes of undertaking. Thus 
the average working costs, including fuel and distri- 
bution at communal undertakings engaged ‘nm general 
distribution, amount to approximately 0.3 pence 
per kilowatt-hour, while the corresponding average 
costs at industrial undertakings of 5000 horse-power 
and upwards are only about 0.02 pence per kilowatt- 
hour. The general effect of the size of installation on 
the running costs is shown by the curve of Fig. 3. 

In estimating the total cost of power from these 
installations interest has been taken at 6 per cent. ; 
thirty years has been allowed for writing off the costs 
of buildings and hydraulic works, corresponding to a 
depreciation fund of 1.3 per cent. ; and fifteen years 
for machinery and transmission lines, corresponding 
to 4.3 per cent. For maintenance, 0.5 per cent. is 
allowed for buildings, and 1.5 per cent. for machinery 
and transmission lines. From the results it appears 
that the total cost of power may be taken as made 
up of :—(1) A percentage charge varying from 3.0 to 
3.3 per cent. on the capital outlay for construction 
and machinery, to cover repairs, maintenance and 
depreciation. (2) Interest upon the total capital 
outlay. (3) An annual charge per turbine horse- 
power or per kilowatt stalled, to cover all other 
working costs. This charge varies appreciably with 
the size and type of installation. Expressed as a 
percentage of the capital costs of construction, its 
valué ‘is as follows :-— 


Private Distribution. 









Some suatt Suite egpenms Bet the totel ennual 
cost of power in an installation a ak wer 
or (up C Phippianinaanaty” ‘per okt. of 
the capital no extensi ission and 
distribution is’ d, and about 12.5 per cent. of 


the capital costs.in a system involving transmission. 
Owing to the relative cheapness of construction of 


the ity of the Swedish water powers, the annual 
[ costs," cata aa, of’ the capital cost, 
are ‘to be higher than in the ‘average 
more ‘“instalatioti. “In the case of one électro- 


}cheriical plant in the United Kingdom, of a capacity 
of 20,000 kilowatts ‘and operating Ona loud factor of 
87 per cent., the working ¢osts per kilowatt-year of 
‘output, exclusive of interest on capital, arnount to 
3.2 per'cent. on the capital cost per kilowatt installed. 
or 2.75 per cent. of the capital’ cost per effective kilo- 
watt. In this case depreciation an annital 
charge of 2. 24 per cent. and labour and other working 
expenses a Charge of 0.51 per cent. ‘The capital cost 
per kilowatt installed is’ approximatefy £31. Tn the 
case of another small installation of 635 kilowatts 
installed onan existing weir and without storage, arid 
operating on a@ loatl factor of 29 per cent., the average 
annual working costs inclusive of interest and ‘sink- 
ing fund charges at’6.8 | er cont. amount to 9.6 per 
cent.‘of the total éapital cost. This capital cost is 
approximately £24 per kilowatt installed. 








Public Works in French West 
Africa. 


Tne Governor-General of French West Africa, in the 
course of an address to the Government Council, whieh 
he delivered in January, foreshadowed the following 
programme, of public works to be begun this year in the 
colonies within his administration. The undertakings, 
which are to extend over a period of twenty-five years, 
and to which a sum of 1,255,000,000f. will, from first to 
last, be devoted, include the development, adaptation, 
and construction of railways, roads, bridges, ports and 
rivers; the adoption of sanitary measures, and the estab- 
lishment of medical posts, hospitals, dispensaries and 
sanatoria ;. the carrying out of important schemes of 
irrigation and water supply ; and other works of a character 
considered likely to assure to French West Africa a rapid 
and complete development. 

The application of the sum named is given as follows : 


Frances. 
Port and river development 148,200,000 
Rgnwaye rs. 660,000, 000 
Roads and bridges .. .. 55,500,000 
Sanitation and water supply 51,000,000 
Irrigation .. .. 5 Sake 286,000,000 
Medical posts, &c. 35,800,000 
Education .. ». 15,000,000 
Various 9,500, 000 


The colonies intended to benefit from the allocation of 
the above funds are the following :— 


Francs. 
Senegal weary. “ewig 4 278,300,000 
Upper Senegal and Niger 451,200,000 
French Gui “rye 101,300,000 
Tvory Coast 237,200,000 
Dahomey 102,500,000 
eee eT Or PIG 76,500,000 
Upper Volta... ., 8,000,000 


The details of the various works under consideration 
have not yet been published. Broadly stated, however, 
the first operations to be undertaken are understood to be : 
(1) The jon of the Thies-Kayes—Senegal— 
railway, of which about 116 kiloms. remain to be con- 
structed ; (2) the prolongation of the existing Ivory 
Coast Colony ling towards Mossi and the Niger; (3) the 
construction of a line in Dahomey from Porto Novo to 
Cotonou, also from Grand Popo to Locossa, with a branch 
to Segboroue ; (4) the electrification in the Sudan of the 
railway from Kayes to the Niger; and (5) a line from 

—in the same division—to Baroueli. 

A iderable extension of the port of Dakar, also of 
that of Kaolack in the Sine Saloum has been decided 
upon, while the port of Saint Louis, Conakry, in French 
Guinea, is to be greatly improved, and those at Grand 
Bassam, 6n the Ivory Coast, Cotonou, in Dahomey, and 
Lome, in the province of Togo, are to be equipped with 
modern and efficient whaifage. Large sums are to be 
devoted to the construction of roads and bridges in all the 
colonies, as well as to the sanitation of the principal cities 
and towns, such as Dakar, Saint Louis, Rufisque, Kayes, 
Bamako, Abidjand, and Porto Novo. 

One scheme of the highest impprtance, to which a sum 
of no less thati 280,000,000f. will be apportioned, is that 
of the irrigation in the valley of the Niger of 750,000 
hectares of land intended for the cultivation and produc 
tion of cotton. It is claimed that, as a result of that 
expenditure, the Great Bend of the Niger will be trans- 
formed into an immense cotton-producing area, capable, 
in a comparatively few years, of rendering France and her 
colonies wholly independent of British and Anjierican 
textiles of all kinds: The Governor-General stated in his 
address to the Government Council that the scheme when 
finally launched would have the support of the more 
eminent French manufacturers and cotton brokers, as 
well as of the great French banking establishments, and 
he added that, during his recent stay in France, he had 
received ample proof of the interest which had been 
awakened there by the prospect of meeting national needs 
from their own colonies. 











Owrne to the great saving effected by the substitution 
of two electric vehicles for nine horses and carta, thereby 
reducing the cost of refuse collection from 188. 3d. to 
lls. 4d. per ton, the Ipswich Town Council has decided to 
apply for permission to purchase two additional 3}-ton 








i _ depend 
conditions of each plant. Under normal 


on the speci 


profit. The Bed amount of this fund, will 


Per cent. 
2 100 horse-power .. Os 
to 5000 horse-power 4.5 
5000 horse-power and over bni}i 6b 3.2 

Industrial, for Works Requirements. 

Per cent. 
Up to 1000 horse-power be wots; Ant 
1000 to 5000 horse-power 2.6 
Over 5000 horse-power .. ° 1.8 

Communal. 

Per cent 
General distribution 3 CBO ares 4.7 
Industrial distribution ° 3.3 


electric vehicles at a cost not exceeding £1750 each, 
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The Powers of the Electricity 
Commissioners. 
(From a Legat Contributor: ) 


Tue, Electricity Commissioners, who, were. esta- 
blished by the Electricity (Supply) Act,,.1919, being 
now in the exercise of their functions, itis samewhat 
interesting to consider, from a, legal point of view, 
their constitution and powers, A search through the 
statute book wholly fails to reveal the existence of 
any similar statutory body. 

The Commissioners, not exceeding five in number, 
of whom one is the chairman, are appointed by the 
Ministry ot Transport with the concurrence of the 
Board of Trade, Two of them hold office for, such 
term as may be fixed by the Board, of Trade at the 
time of their appointment; The others, hold. office 
during his Majesty’s pleasure. _Three Commissioners 
are whole-time officers, while three are selected ‘‘ for 
practical commercial and scientific, knowledge and 
wide business experience, including that of electricity 
supply.” The necessary qualifications of the, other 
two who may be appointed are, not. defined .by the 
Act. No person may be appointed or act as a Com- 
missioner if he has directly or indirectly any share or 
interest in any undertaking for the supply of elec- 
tricity otherwise than as a ratepayer in the case of an 
undertaking of a local authority. The Commissioners 
may act by two of their number and notwithstanding 
&@ Yaeaucy in theirmumber. The Commissioners may 
appoint a secretary and such, inspectors, officers and 
servants as they may détermine, and there shall be 
paid out of a fund established by the Act to the Com- 
missioners and their servants such salaries, remunera- 
tion and on retirement such pensions and gratuities 


entitled under the authority of their Provisional Order 
or special Act to erect and extend ‘a generating station 
without leave from anyone, it will be realised that ‘a 
very remarkable power is thus placed in the hands of 
the Commissioners. 

Another section of the Act gives: them power to 
hold ‘inquiries, to which witnesses may be summoned 
to give evidence on oath. An inquiry of this kind was 
held at Nottingham in the summer of last.year. Two 
applications for leave to erect stations were made to 
the’ Commissioners, one by the Nottingham Corpora- 
tion, the other by the Derbyshire and Nottingham. 
shire Electric Power Company. After a prolonged 
hearing the application of the latter company was 
refused on the ground that “the erection’ of a new 
generating station on the Trent’ by the Derbyshire 
and Nottinghamshire Electric Power Company would 
be an encroachment upon the City Corporation's 
rights of supply.”” The Commissioners granted the 
application of the Nottingham Corporation on the 
following conditions :—(1) The plans ‘and ' general 
lay-out of the station must be approved by the Com- 
missioners; (2) the Corporation shall, if required 
by the company—.e., the Derbyshire, &c., Power 
Company—supply to it such high-tension energy in 
bulk as the company may Trequite, on terms to be 
agreed, or, failing agreement, to be settled by the 
Commissioners ; (3) if a joint electricity authority 
is set up for the district, under the Electricity Supply 
Act, 1919, the Corporation shall, if required by that 
authority and if directed by the Commissioners, 
transfer the station to the joint authority, the Cor- 
poration being reimbursed on certain terms. 

It may be presumed that the Corporation was 
ready to assent to these conditions. But whether it 
was or not, they are the only conditions on which 
it may erect its station. With regard ‘to the first 
of the terms imposed, this appears to be perfectly 





as the Board of Trade may determine. Any 6 
incurred by the Commissioners in the exercise and 
performance of their powers and duties are paid out 
of the same fund. 

At the beginning of each financial year the Com- 
missioners prepare an estimate of their receipts and 
expenditure and submit it for approval to the Board 
of Trade—S. 29 (1). They apportion the excess of 
approved expenditure over receipts amongst the 
several joint electricity authorities and undertakers 
within the United Kingdom in proportion to the 
number of units generated by those authorities in the 
preceding year. Every such authority or undertaker 
must, on demand from the Commissioners, pay to 
them as a contribution towards their expenses the 
sum so apportioned. It follows that the Commis- 
sioners and their staff are paid, not by the State, but 
by the electrical industries of the country. They are 
appointed by a Government Department, but those 
who find their salaries have no voice in their election. 
For this seeming anomaly, however, there are many 
precedents. Thus, while a large number of judicial 
appointments are made by the Crown on the recom- 
mendation of the Home Secretary, the salaries ot those 
whom he selects are paid out of the rates. The legal 
status of the Commissioners is also somewhat unusual 
and difficult to define. They are not a corporate 
body—like the Ecclesiastical Commissioners, who were 
incorporated by the Ecclesiastical Commissioners 
Act, 1836, 6 and 7 Will. 4, C. 77, S. 1—and are not 
expressly empowered to sue and be sued, although 
they might at some time have to sue the proprietors 
of an electrical undertaking for a contribution towards 
their expenses. They are not a court of record, like 
the Railway and Canal Commissioners, when acting 
in a judicial capacity. Again, there does not appear 
to be any right of appeal trom their decisions to any 
court. So far as can be gathered from the .terms of 
the Act, they can exercise an unlimited jurisdiction 
in all matters which are within their powers, subject 
to this, that the Court of King’s Bench might in certain 
cases issue @ mandamus to them to hear and deter- 
mine according to law. 

Leaving on one side the administrative and super- 
visory duties of the Commissioners, let us Consider 
one very important function of a quasi-judicial 
character which they have recently been called upon 
to discharge. They have power by S. 11 of the Act ot 
1919 to control the eréction of generating Stations. It 
is provided by this section that, notwithstanding any 
special Act or order in force at the passing of the Act, 
no authority, company, or person may establish a new 
or extend an existing generating station or main trans- 
mission line without the consent of the Commissioners, 
which consent shall not be refused or made subject to 
compliance with conditions to which the local authority, 
company, or person object, unless a local inquiry has 
been held. Substantially this part of the section only 
applies to generating stations of authorised under- 
takers. They also exercise a certain jurisdiction over 
the establishment of private stations. 

The words in italics constitute the only, reference 
to “conditions *’ which is to be found in the Act. 
The Commissioners may, apparently, impose any con- 
ditions which appear to them to be-proper. Further, 
after holding an inquiry they may either give their 
consent upon conditions whieh cannot be fulfilled or 
refuse their consent altogether. In neither case is 
there any appeal from their decision: When it is 
borne in mind that before this Act the proprietors’ of 
every authorised ‘undertaking in the country ‘were 





reasonable and proper, and as between the Com- 
missioners and the Corporation it may be capable of 
being enforced. With regard to. the second, it is 
obvious on the face of it that the power company 
could not be compelled to take a supply from the 
Corporation on any terms, and it is fairly obvious that 
unless the Corporation can rely upon selling a vast 
quantity of power to a company which at prekent 
has a virtual monopoly over a large of the area 
to be supplied by the Corporation, the erection of a 
large power station would not be a very paying 
business. 

It is the third term, however, which opens up the 
most interesting question. It resolves itself into this : 
have the Commissioners—or, rather, had they when 
they issued this report—power to impose upon the 
Corporation liability to perform a contract with a 
joint authority, that being a body not already in 
existence ? Is the condition binding either (a) upon 
the Corporation, or (b) upon the Joint Electricity 
Authority if and when formed. Assume that the 
Corporation builds the station, and that some time 
afte: its erection a Joint Electricity Authority comes 
into existence. This body demands the generating 
station on payment of £2, being the amount fixed by 
the Commissioners. The Corporation ignores the 
demand, Will the Joint Authority or the Com- 
missioners have any power to compel it to accede ? 
And first as to the Joint Authority. The powers of 
such a body, if and when called into existence, must 
be sought tor and can only be found in an order made 
by the Electricity Commissioners pursuant to 8, 6 of 
the Electricity Supply Act, 1919. It is there provided 
that “ascheme . . . may provide for the exer- 
cise by (a Joint Authority) of all or any of the powers 
of the authorised undertakers within the electricity 
district, and for the transfer to the Authority of the 
whole or any part of the undertakings of any ot those 
undertakers. Provided that no such scheme 
shall provide for the transter to the Authority of any 
part of an undertaking except with the consent of the 
owners thereof.”’ 

It is manifest from this clause that the Authority 
can exercise no compulsion. It can take and can only 
take by agreement with the authorised undertakers. 
Now, suppose that, failing to get an express new agree- 
ment with the Corporation, the Joint Authority falls 
back upon the “condition” upon which the Com- 
missioners gave their consent. If the Corporation 
refuses to observe it, can it be enforced in law? It 
may well be that, as at present advised, the Corpora- 
tion gave the undertaking with the full intention of 
carrying it out. But the views of corporate bodies 
sometimes alter. The Nottingham Corporation might, 
at the instance of the ratepayers, take a different view 
at some future time, and desire to keep its generating 
station for itself, or to sell it upon terms which are 
not approved by the Commissioners. Could it be 
compelled to carry out the bargain made last summer, 
and, if so, by whom ? 

A legal point of considerable interest is here raised. 
Stated quite briefly, it is this. A. agrees with B. for 
good consideration that he will enter inte a contract 
with C., a non-existent body, when €.-comes into 
existence. Does that action create a contract between 
A. and C. which can be enforced ? The question has 
often arisen in relation to limited companies, and it 
has been clearly established that a is not 
bound by a contract purporting to have been entered 
into on its behalf by its promoters or other persons 


2 C.P./174 Tt follows that if the Commissioners had 
purported to impose a liability to enter into a contract, 
upon the Joint Authority, the Corporation could not 
80 enforce the contract as to compel the Joint Elec. 
tricity Authority to buy the station onthe terms 
settled) by the Commissioners. ‘The converse is equally 
true. It isa well-known principle! of law that “ |) 
order thata contract made by an agent without 
authority at the: time may be capable of ratification 
80 as to entitle a principal to the benefit—or charge a 
principal with the burden~-of ithe ‘contract, it i: 
necessary that, at the time of the contraet, the prin 
eipal should be an existing person '---see “ Campbell’. 
Ruling Cases,”’ vol. ji., page'345.. It follows that the 
Joint Electricity Authority being a ** principal" not 
in existence at’ the date of the report, cannot, when 
created; force the undertakers to sell to it on the 
terms settled by the Commissioners. 

These considerations make it appear that it jis vain 
for the Commissioners to impose the condition that 
undertakers shall sell to. the Joint Authority if and 
when formed, unless, indeed; the’ Commissioners, 
being the agents who made the contract for non. 
existent principals, are themselves prepared to enforce 
it. But in this connection it ‘is material to observe 
that, save possibly in their private capacity, they have 
no authority to sue, nor can they be sued. ) 

The foregoing considerations, of course, make it 
plain that in granting their consent. to the application 
of the Nottingham Corporation the Commissioners 
were anticipating the immediate formation of a Joint 
Authority. But a careful perusal of the Act of 1919 
fails to disclose any provision by which, whether 
under a scheme approved by the Commissioners or 
otherwise, a Joint Authority can compel any under. 
takers to sell their undertaking to them on any terms. 

Having regard to the fact that the Corporation 
assented to the condition above referred to, and to the 
further consideration that the Commissioners are in a 
position to know what the Joint Authority, if and 
when formed, will be able to do by agreement, it may 
well be that, in relation to the above case, the legal 
point which has been elaborated is more or less 
academic. But it is not difficult to imagine a case in 
which it will be anything but academic. There are 
numerous electrical undertakers and power compani»s 
dotted ‘all over the country which are anxious to 
extend their systerns within the limits of their present 
parliamentary powers. Supposing one of these bodies 
were to apply to the Commissioners for the necessary 
consent. Suppose that consent were given, subject to 
an undertaking by the applicants to sell to the Joint 
Authority. If the law has been correctly stated in 
this article, it seems that the undertaking might be 
safely given by the undertakers without their asking 
for a public inquiry, and the station might be erected 
without the applicants being under the smallest 
obligation to transfer it to the Joint Authority exeept 
upon their own terms. True, they might be expose: 
to an action at the suit of the Commissioners in their 
personal capacity, but the measure of damages in 
such an action would be merely nominal. 








DIESEL MARINE ENGINES. 





Tue annual meeting of the Institute of Marine Engineers 
was held at the Institute premises in the Minories on 
April Ist, Lord Weir, the retiring President, ocewpying 
the chair. Sir Joseph P. Maclay—the late Shipping 
Controller—who succeeds Lord Weir as President, said, 
in proposing a vote of thanks to Lord Weir for the work 
he had done as President for the past four and a-half 
years, that he had spent most of his life in London, and had 
been brought into close touch with many of the institutes 
and societies connected with the sea. He believed that 
we were far from the end of discovery in connection with 
ships and engines. It was his belief that daring the coming 
years we should see considerable developments, and 
without sueh developments he thought the outlook would 
be indeed gloomy. In periods of inflation, when business 
was good and everything booming, they did not find 
improvements. It was in times of depression and difficulty 
that genius and ability came to the front, and then they 
made greater progress. He was a believer in the Diesel 
engine. He believed that the Diesel engine wgnld do far 
more for them than they realised. It meant — ume and 
it meant advanee. He had been associated with a ship 
of some 12,000 tons, which went out to the Fer East and 
returned to this country at a speed of something like 12 
knots, and the consumption of oil was something like 20 
tons per day.. When they realised that a steamship under 
old conditions would require something like 80 tons of 
coal per day they got a view of the tremendous advantage 
that must come from the Diesel engine. It was not only 
& question of greatly reduced consumption. It meant 
also a reduction in labour, and enormous inerease in the 
earrying capacity—and that spelt progress. He believed 
that the genius and ability of the men of the country would 
develop and be brougnt out, and the country, and, indeed, 
the whole world, would gain thereby. They would find in 
times such as those which he thought they now had to face 
that there was the opportunity of extending trade. If 
they wefe able to reduce costs they could open up new 
fields. After each depression the possibilities had become 
greater. He did not believe it was possible for America 
to step into ® great industry such as shipping without 
years and years of preparation and experience, and he 
did not doubt the ability of Britain to maintain her own, 

vided they went on and adopted the new inventions. 
ff, as the new president of the Institute, he could be of 
assistance to them during the coring year it would be his 





before its incorporation—Kelner .- Baxter,..L.R. 


Pleasure to do all he could. 
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The Failure of Metals Under 
Internal and Prolonged Stress. 


No. I. 


F On Wednesday of this week, at the House of the 
Institution of Mechanical Engineers, a joint general 
discussion on the subject named above was held by 
the Faraday Society, the Institution of Mechanical 
Engineers, the [ron and Steel Institute, the Institute 
of Metals, the North-East Coast Institution of 
Engineers and Shipbuilders, the West of Scotland 
Iron and Steel Institute and the Institution of 
Engineers and Shipbuilders in Scotland, 

The proceedings began at 2.30 p.m. with a brief 
speech, in which Captain Sankey, President of the 
Institution of Mechanical Engineers, welcomed the 
other societies. Captain Sankey alluded to the great 
value that was to be derived from combined meetings 
of that sort; they took members out of watertight 
compartments, and caused them to recognise the 
importance of compromise, which was at the root of 
all engineering practice. He then invited Professor 
A. W. Porter, President of the Faraday Society, to 
take the chair. Professor Porter thereupon called on 
Dr. Rosenhain to present his introductory address 
giving a general survey of the subject. The following 
is a summary of Dr. Rosenhain’s remarks. 

Dr. Rosenhain presented the difficult question of 

season cracking with that clearness and precision to 
which he has made us accustomed. After alluding 
to the general characteristics of ** season cracking ”’— 
which, by the way, he very rightly regarded as a 
‘distinctly inaccurate term "’—he entered upon a 
description of the hypothesis which explains that 
phenomenon by viscous flow in the amorphous inter- 
crystalline layer found in metals. It was known, 
through microscopic examination, that season crack- 
ing nearly always followed the boundaries of the 
crystals, and as a natural consequence it was not 
surprising that in the case of alloys with very irregular 
crystals season cracking did not occur. Dr. Rosen- 
hain threw on the screen two pairs of slides, one pair 
micrographs of an aluminium alloy, the other pair 
of lead. The first slide of each pair represented the 
material in the form of very irregular crystals with 
ill-defined boundaries ; the second pair showed them 
so treated that a regular crystalline formation existed. 
The course of season cracking through the intercrystal- 
line layers of the latter was at once seen. Dr. Rosenhain 
then pointed out that brass was unfortunately one of 
those alloys in which it was practically impossible 
to produce any formation but that of regular crystal- 
lisation, and, as a consequence, it was very subject 
to season cracking, and more attention had been 
given to it than to other alloys. He held, however, 
that any explanation of the cause of season cracking 
must be applicable to all metals, and not to one only. 
He believed that explanation could be found in move- 
ments of the amorphous crystalline layer, but he 
could not accept the opinion of some investigators 
that chemical action, on that layer, was alone suffi- 
cient. If it were, then season cracking might occur 
without initial stressing. Furthermore, since the 
intercrystalline layers were extremely thin, not 
more than two or three atoms—in the discussion 
Dr. Rosenhain suggested that it might be a 
great deal thicker—the first products of chemical 
reaction, would stop further action by blocking up 
the passages. If, however, movement of the inter- 
crystalline layer took place owing to initial strain, 
then the products of chemical action would be 
removed as rapidly as they were formed, and the 
reaction could continue. As an example of the 
importance of stress, Dr. Rosenhain described experi- 
ments made with bent strips of an aluminium alloy. 
Some of the strips were placed in ordinary air, whilst 
others were placed in a highly rarefied atmosphere 
and others in hydrogen. Season cracking occurred 
much sooner in air than in vacuo and in hydrogen, 
but since it did occur in the latter, it was evident 
that action took place even under conditions in which 
chemical action was excluded. 

Dr. Rosenhain was careful to point out, in con- 
clusion, that he did not claim that the whole of the 
facts of the subject were yet known, or that the 
explanations furnished were finally established. With 
fuller knowledge fuller understanding would come. 

Following Dr. Rosenhain’s address, five papers 
of a general character were presented, Captain H. R. 
Sankey, President of the Institution of Mechanical 
Engineers, having in the meanwhile assumed the 
chair. We append abstracts of these papers in the 
order in which they were set down for reading. 

(1) CHEMICAL INFLUENCES IN THE FAILURE OF 
METALS UNDER STRESS. 
By Professor C. H. Descu. 


This paper opened with a lengthy statement of 
various instances in which chemical conditions influ- 
enced the failure of metals under stress. A few of 
the more striking examples mentioned may be 
quoted here. A rod of 13 carat gold under internal 
stress produced by hard drawing when touched with 
® solution of ferric chloride breaks along a length of 
several inches after a delay of a few minutes or even 
seconds. Brass test pieces immersed in a solution of 
ammonia and subjected to tension, crack after the 
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explained on the basis of a local increase of stress 
at the bottom of the fine grooves produced by the 
machining of the test. piece, and the consequent local 
difference of potential between the highly stressed 
and less stressed metal. Corrosion is thereby set up 
and the grooves deepen into cracks. It is known, it 
should be added, that a difference of potential exists 
between stressed and unstressed wires of the same 
metal. Steel becomes brittle wh.n subjected to the 
prolonged action of strongly alkaline solutions, par- 
ticularly if it is under tension during the period of 
contact. The brittleness is believed to be due to the 
evolution of hydrogen, and its absorption by the 
steel, especially along the crystal boundaries, Dr. 
Desch found that lengthy exposure to hot solutions 
of sodium hydroxide caused numerous cracks to 
develop in steel plates, and that the cracks invariably 
passed between the crystals. It is possible that the 
brittleness is not produced in the absence of tensile 
stress. The author’s general conclusions are that 
chemical action in metals frequently advances along 
the surfaces separating the crystal grains more 
rapidly than through the mass of the metal, that this 
action is more likely to occur when the metal is in 
tension than in compression or unstressed, that the 
passage of gases into or out of metals appears in 
most cases also to follow the crystal boundaries, 
that mercury is the most powerful grain-separating 
agent so far discovered, and that tin and other fusible 
metals at high temperatures behave like mercury 
and produce fractures in the same way. Even mer- 
cury, however, he adds, cannot produce an inter- 
crystalline weakness not previously existing, but only 
reveals a state of stress or other weakness of unknown 
origin. It is impossible in the present state of know- 
ledge to ascribe the selective action to the properties 
of an intercrystalline cement. 

(2) FAILURE OF THE LEAD SHEATHING OF TELE- 
GRAPH CABLES. 


By L. Arcusvrtrt. 


This paper described investigations made to dis- 
cover the cause of the cracking of lead sheathing on 
telegraph cables laid alongside railway tracks. In 
some cases the sheathing cracked, although the lead 
was almost chemically pure. In others, the covering 
after forty years was as good as new, although the 
lead was far from being chemically pure. The crack- 
ing, when it oceurred, took place between and not 
across the crystalline grains. The cable in all in- 
stances was buried or suspended in iron pipes or 
wood boxing. A visit to a cable works showed that 
the lead was run into the extrusion presses at about 
740 deg. Fah., and when solidified was extruded at 
20-25 ewt. per square inch pressure. For a certain 
size of cable, each charge of lead would coat about 
200 yards. An example of this cable in use was 
found to be faulty at intervals of roughly 50ft. or 
multiples thereof. Careful examination showed, 
however, that oxidation on the surface of the charge 
in the press could not account for the failures. Experi- 
ments were then made to test whether the failures 
were caused, as suggested by Dr. Rosenhain’s theory, 
by the flow, under stress, of the intercrystalline 
cement, leading ultimately to a gradual separation 
of the crystals. The author found that of two pieces 
of cable, each loaded with 70lb., one subjected to 
constant vibration cracked in about 308 days after 
extending 15 per cent., while the other after 483 days 
had not broken—although signs of disintegration 
were visible—and had only extended 8 per cent. 
The author’s conclusion is that the long-continued 
action of a stress in lead, even although the stress is 
much less than is necessary to produce immediate 
elongation, will cause the crystals gradually to lose 
their cohesion and come apart. The failure seems to 
be connected with a weak type of crystalline struc- 
ture and appears particularly liable to occur at 
points on the sheathing which correspond with the 
recharging of the press with lead. 


(3) THE MECHANISM OF FAILURE OF METALS FROM 
INTERNAL STRESS. 


By Dr. W. H. Harrrevp. 


The ground covered by this paper was a con- 
sideration of the influence of cold work and of chemical 
and corrosive attack as agents in producing the 
failure of metals without the application of external 
force. The author's treatment of this subject turned 
largely upon a discussion of the theory of the amor- 
phous state and upon the relative properties of the 
amorphous and crystalline phases. He admitted at the 
outset that the existence of an amorphous condition 
in metals could not be supported by direct experi- 
mental evidence. Assuming, however, that it did 
exist, he argued from evidence derived from experi- 
ments conducted on cold-worked and annealed brass 
that the amorphous phase, as compared with the 
crystalline, was ‘considerably harder, had a higher 
elastic range and a reduced capacity for plastic 
deformation. Experiments on steel, duralumin and 
brass led him to conclude that the amorphous phase 
could not, as suggested by the Rosenhain-Archbutt 
theory, simultaneously have sufficient mobility to 
allow viscous flow, resulting in fracture, under low 
stresses at ordinary temperatures. Turning to a 
consideration of the properties of the amorphous film, 





showed that experiments failed to reveal any evidence 
in favour of the existence of the amorphous state. 
Etching with acids apparently attacked the crystalline 
and amorphous materials without discrimination. 
Among the experiments performed in connection 
with this part of the subject was a tensile test on a 
piece of commercially pure copper at a temperature 
of 900 deg. Cent. The material gave a maximum 
strength of 1.03 tons per square inch, an elongation 
of 53 per cent., and a reduction of area of 78 per 
cent. After fracture, intermittent cracks were found 
between the crystals, and on the face of things it 
appeared that something had happened to the inter- 
crystalline film. Micro-sections, however, revealed 
the fact that the interior of the specimen was quite 
normal, and that the cracks on the surface were 
caused by the penetration of oxide between the 
crystals, the oxide being apparently produced by the 
oxidation of what, in fairness, could only be assumed 
to be erystalline material. 

(4) INTERNAL STRESSES IN RELATION TO MICRO. 

STRUCTURE. 
By J. C. W. Humrrey. 


In studying internal stresses in metals it is usually 
assumed that the mass was originally homogeneous. 
On such an assumption the essential cause of the 
internal stresses is irregularity of strain produced by 
mechanical or thermal conditions. If the conditions 
are such as to produce uniform strain then no internal 
stress would be t. The author of this paper 
pointed out that the assumption of homogeneity was 
only justifiable if the portions of the mass being con- 
sidered were large relatively to its micro-structure. 
In pure metals heterogeneity of structure was present 
by virtue of the varying orientation of the crystals, 
their irregular shape and the boundary conditions 
between them. From a consideration of an ideal 
heterogeneous body composed of a series of thin 
plates alternately of different metals he showed that 
Bauschinger’s theory of the elastic limits could be 
explained. This theory has been experimentally 
verified by Bairstow, but so far could not be explained 
on theories based on Beilby’s amorphous phase. The 
theory in brief is that if a metal is overstrained in 
tension and allowed to “ recover ”’ its elasticity, the 
rise of the elastic limit in tension will be accompanied 
by a lowering of the elastic limit in compression and 
vice versa, the two limits always moving together 
in the same direction so as to preservé a substantially 
constant elastic range. It followed from this con- 
sideration, the author remarked in effect, that as all 
pure metals really had a heterogeneous structure, 
internal stress could be produced by the application 
‘of a uniform stress at some time in the past history 
of the material, for such a stress, if great enough, 
would leave the constituents with the higher elastic 
properties in tension and the constituents with the 
lower in compression. He adduced photo-micro- 
graphic evidence to show that in a carbon steel speci- 
men which had been subjected to a uniform com- 
pression a condition of internal stress existed as 
demonstrated by the bending up of the pearlite 
lamellae. In a concluding note he dealt with the 
setting up of internal stress in metals by virtue of 
the possession by the constituent parts of different 
coefficients of thermal expansion. In steel, the 
coefficient of the ferrite was 10 per cent. less than that 
of the pearlite, and this fact would lead to the ferrite 
being put into compression. The elastic limits of the 
specimen would consequently not be equal. Instead, 
the tension limit would be numerically higher than 
the compression limit. No experimental evidence 
on this point was, so far as he knew, as yet in existence. 


(5) INTERNAL STRESSES IN BRASS TUBES. 
By R. H. N. Vauprey and W. E. Barzarp. 


This paper described investigations made to dis- 
cover the cause of a peculiar type of failure in some 
solid drawn brass tubes of circular se¢tion containing 
about 70 per cent. of copper. When the ordinary 
commercial test of expanding the end of the tube on a 
conical plug was applied, certain samples tore open 
and at the fractured edges revealed at least two layers 
of metal in the thickness of the tube wall, the outer 
layer being dark and tarnished and the inner normally 
crystalline. Attention was directed to the drawing 
process to find the cause of the defect. To begin 
with, “‘ hollow sunk " tubes were studied, that is to 


say, tubes the internal diameter of which had been 
reduced by drawing through a die without any internal 
support. Such tubes are known to be subject to fire- 
cracking and to season-cracking, and, therefore to be 
under large unbalanced internal stresses. 


A tube, 
ljin. external diameter and 1}in. bore, was annealed 


and hollow sunk to an outside diameter of 1**/,,in, 
The reduced tube was sawn into 2in. lengths. These 
lengths, with multiples of */,,in. turned off the inside 
and outside, were immersed in an acid solution of 
mercurous nitrate and the times taken for the speci- 
mens to crack noted. 
Moore and Beckinsdale, are roughly proportional to the 
unequal intensity of the internal stress. 
experiments were conducted on a tube of the same 
original size after being drawn through a die of 
1*/,,in. bore and with the inside supported by a l{in. 
mandrel. 


These times, according to 


Similar 


In the case of the first tube the tube, as 








elastic limit is reached. This phenomenon has been 





as disclosed by corrosion and chemical attack, he 


drawn, cracked in 1} min.; with '/,,in. turned off 
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the inside, in 1 min. ; and with 1/,,in. off the outside, 
in 5min. In the second case the tube, as drawn, 
cracked in 13 min.; with 1/,,in. off the inside, in 
8 min. ; and with */,,in. off the outside, in 17 hours. 
The authors concluded that in a “ hollow sunk ” tube 
@ thin layer on the outside of the wall was under high 
tension rapidly falling to zero, while a thin layer on 
the inside was under high compression. In tubes 
manufactured with little or no “sink,” the internal 
stress, they believed, passed uniformly from a maxi- 
mum tension on the outside through zero to a maxi- 
mum compression on the inside. The stratification of 
the specimens which gave rise to the investigation 
was believed to be due to the tubes having been formed 
with too large a “sink ” and too small a reduction in 
thickness combined with the cracking action of the 
pickle bath, which action, it was found, could be 
similar to that of an acid mercurous nitrate solution. 

Separating at 4 p.m., the meeting re-assembled at 
5 p.m. under the chairmanship of Captain Sankey, 
Dr. J. E. Stead, President of the Iron and Steel 
Institute, being unable to attend, for the discus- 
sion of the preceding five papers. This discus- 
sion, of which a report follows, was continued until 
6.30 p.m., when the meeting adjourned for dinner. 
The final session, under the chairmanship of the 
President of the Institute of Metals, Engineer-Vice- 
Admiral Sir George Goodwin, extended from 8 p.m. 
to 10.30 p.m., and was devoted to the reading and 
discussion of nine papers dealing with the causes 
of failure in brass and steel. We defer our report of 
the final session to the next issue. 


Mr. Owen Moore, who was called upon to open the 
discussion, said that although certain important cases 
of season cracking could not be explained by the 
viscous flow theory of intercrystalline failure, he was 
m general inclined to agree with that theory. There 
had recently been a great extension of our knowledge 
regarding failure by internal stress manifested chiefly 
in season cracking. Season cracking had been a 
serious problem during the war. Failure by season 
cracking was undoubtedly due to the combined 
action of tensile stress and selective attack by 
chemical action at the crystal junctions, as, for 
example, by ammonia. Dr. Rosenhain saw a diffi- 
culty in accepting this view in the absence of inter- 
crystalline flow. To his—the speaker’s—mind it 
seemed quite clear that the tension pulled the inter- 
crystalline space open and allowed the ammonia to 
penetrate and exert its weakening action. Such a 
view of the matter did not to him seem to require 
the necessity of postulating intercrystalline viscous 


flow. Dr. Rosenhain had also mentioned the effect of 
time in influencing failures of the kind under 
consideration. In his view the time effect could be 


fully explained by the existence of chemical action 
without supposing any intercrystalline viscous flow. 
The work conducted by the Research Department of 
Woolwich Arsenal confirmed the explanation of 
season cracking given by Mr. Dickinson in his paper 
last year before the Institute of Metals. It had, 
however, to be admitted that failure of a similar 
nature could occur under the action of prolonged 
stress and without chemical action, as, for example, 
in the lead sheathing of telegraph cables, as described 
in Mr. Archbutt’s paper. Dealing with the copper 
specimen tested by Dr. Hatfield at 900 deg. Cent.. 
he asked whether it was certain that the inter- 
crystalline cracks observed were the effect of the 
oxidation. Was it not possible that they might be 
the cause of it? He could not associate himself 
entirely with Dr. Hatfield in his opposition to the 
amorphous intercrystalline cement theory. While 
there were difficulties in accepting that theory there 
were equally great difficulties in accepting the alter- 
native. The development of season cracking in brass 
tubes when in the pickling bath, as described by 
Messrs. Vaudrey and Ballard, was interesting, but 
was not confirmed by his experience at Woolwich. 
The point in the matter which interested him chiefly 
was why the stresses were allowed to remain in the 
tubes when processes were available for removing 
them. 

Sir Alfred Ewing, dealing with Dr. Hatfield’s 
objection to the idea of an amorphous layer forming 
an intercrystalline cement, said that to him the 
existence of such a layer seemed inevitable. Study 
showed that there was no simple geometrical arrange- 
ment between one crystal and its neighbour. The 
alternative to the amorphous layer theory was to 
suppose that the external layer of atoms in one crystal 
was also the first layer of atoms in the adjoining one. 
If such were the case there would be a definite relation- 
ship between the principal planes of adjacent crystals 
That relationship existed in twin crystals, but cer- 
tainly not in the crystals of ordinary metallic speci- 
mens. If there were no relationship between the 
arrangement of atoms in one crystal and that in the 
next we must, in going from one crystal to another, 
necessarily pass through an amorphous phase; that 
was, a layer in which the atomic grouping was not 
that of the crystal itself, but was irregular. We 
might reasonably expect that at low temperatures 
the yielding of a metal occurred by a process of 
slipping within the crystals, and that at higher tem- 
peratures failure occurred by fracture through the 
amorphous layer. These views were confirmed by 


the atoms of which were arranged in definite tactical 
form. It could not take place in the amorphous 
layer, but when the temperature was raised, that 
layer developed its latent fluidity, and fracture 
occurred through its giving way. 

Professor Lowry agreed in general with Sir 
Alfred Ewing’s views, and said that he could not 
see any reason for disbelieving in the amorphous phase 
as some did on the ground that under one set of con- 
ditions it was stated to be harder than the crystalline 
phase, and under another, softer. 

Captain Bengough said that it was now a matter 
of common knowledge that at high temperatures 
metals fractured between the crystals, at low through 
the crystals, and at intermediate temperatures 
sometimes in one way and sometimes in the other. 
Those facts, although definitely established experi- 
mentally, did not, however, take us very far in the 
consideration of the cause of season cracking, failure 
by which could occur at quite low temperatures. A 
good deal had been said regarding the influence of 
chemical action in that connection. Dr. Rosenhain 
had remarked that such action was unlikely to 
penetrate very far between the crystals by virtue of the 
fact that the products of the corrosion would block 
up the passages and stop farther action. In the 
speaker's view that condition might arise in the case 
of lead, but in copper exposed to chloride solution 
the corrosive product was actually more active than 
the solution. Accordingly, if the product were not 
removed the corrosion would penetrate quite a long 
way between the crystals. Indeed, at the laboratories 
of the Corrosion Research Committee there were 
copper specimens in which the corrosive action had 
penetrated sufficiently far as quite to cut out some of 
the crystals. Even so, he would still not go so far 
as to say that corrosion was the principal cause 
starting season cracking and similar types of failure. 
The original cause was to be traced to the effect of 
the previous treatment of the metal. 

Lieut.-Colonel Belaiew referred to the oxidation 
found in burnt steel, and said that the boundaries 
of the crystals were obviously more easily attacked 
than the body of the crystals. He held that there 
was no escape from the idea of the amorphous phase 
when one considered the question of the atomic 
arrangement of crystals. The amorphous theory was 
very interesting, but he did not care to commit him- 
self farther than that at present. He was aware 
that the fact that the effect of cold working could be 
explained completely by the theory was regarded 
as a strong point in favour of its probability, but it 
was on that very subject that his doubts were 
strongest. He could conceive that changes in the 
internal crystalline structure could be produced by 
thermal forces, but he could not quite understand 
how such changes could be produced by mechanical 
forces. 

Professor C. F. Jenkin referred to the application 
of vibration in some of Mr. Archbutt’s experiments, 
and said that in his view vibrations should be avoided 
in such experiments, as they merely increased the 
stresses in the metal without adding anything to our 
knowledge of the causes of its failure. 

Dr. Seligman also criticised the application of 
vibrations to the test specimens, and, like Captain 
Bengough, did not agree with Dr. Rosenhain that the 
corrosion products would stop farther corrosive 
action. 

Mr. H. L. Heathcote endeavoured to give two pic- 
tures whereby he was trying to visualise the arrange- 
ment of the intercrystalline amorphous layer, and 
Sir Alfred Ewing endeavoured to enlighten him. 
Professor A. W. Porter dealt with the physics of a 
crystal of ammonium nitrate as revealed by examina- 
tion under convergent polarised light. 

Mr. Stromeyer recommended his hearers to study 
any cracked granite which they might come across, 
when they would notice, by the way in which the 
felspar cracked, that there was distinct evidence of 
@ variation of the stress in different directions. A 
similar condition, he suggested, might exist in iron. 
In any case mild steel, which was characterised by 
large crystals, had a low limit of elasticity, while 
high-carbon steel, with its small crystals, had a high 
limit. He also thought that Professor Ewing’s theory 
as to the vagueness of the atomic structure of the 
boundaries of crystals might explain the brittleness 
of steel at a blue heat, and also that of copper at its 
critical temperature. Such a temperature was 
possibly that at which it was uncertain whether the 
fracture would proceed through the crystals or 
between them. With regard to season cracking, or 
ageing, as he called it himself, Mr. Stromeyer spoke 
of some steel specimens which he had nicked with a 
chisel and then tested. The freshly nicked pieces 
were much stronger than those which had been laid 
aside for a short time. In another case a sample 
from a boiler plate, which had failed, was reasonably 
strong when first tested, but twenty years later the 
same piece was- as brittle as glass.. The important 
matter for consideration was not, he said, the 
chemistry of the intercrystalline material, but rather 
the discovery of metals which would not age. 

Captain Sankey here remarked that the meeting 
was listening to a triangular duel between the sup- 
porters of the chemical, amorphous and crystalline 
theories, and said that the impression left on the 


materials he was in the habit of using held together 
at all.) Mr. Stromeyer then went to the blackboard 
and made,.a sketch of a collapsed boiler furnace, 
which had been jacked back while hot. After having 
cooled overnight an attempt was made to give the 
plate a further slight set, but the damaged part 
came right out of the furnace. The direction of the 
fracture followed the line where the material, during 
the first operation, had been heated to a blue colour. 

Mr. Patchell made a few remarks about the value of 
joint meetings between engineers and those dealing 
with allied sciences, such as in the present case, and 
Mr. Spittal said that he was sorry the meeting had 
not heard more about the way to cure the troubles 
which were being discussed. The impression left by 
the discussion was that all metals which had been 
subjected to working while cold would season crack, 
an idea which was, of course, totally contrary to 
experience. 

Mr. Pendred spoke in much the same way, remark 
ing that it was contrary to the experience of engineers 
that any stressed metal must season crack—a 
term which he thought quite imappropriate. Dr 
Rosenhain would explain more fully, he hoped, his 
theory of the intercrystalline material, as it would 
appear that, from the theoretical point of view, the 
Same conditions prevailed in sound and in had 
material. 

Sir G. Muntz said that there had been a great deal 
of discussion about bad brass, yet, as a matter of 
fact, the bad metal produced only amounted to about 
one-half of 1 per cent. of the total. The manufacture: 
felt ashamed when he did turn out such brass, as he 
knew that by putting the proper amount of work 
into it, or by slow annealing, the trouble could be 
overcome. It did not matter, practically, whether 
the intercrystalline material was in the amorphous 
state or not; the chief consideration was how could 
season cracking be cured. 

Mr. Ellis recounted how he had occasion to take 
a brass rod out of store, where it had stood for a 
couple of years, and found that it had cracked down 
half its length. By treating it with mercuric chloride 
cracks were developed in the sound part, a fact which, 
he suggested, indicated that the cracks were produced 
by internal stresses. 

“Mr. Brayshaw said that quite recently he had 
handled a piece of tool steel which had been hardened, 
and as he held it the steel flew in pieces. He sup 
posed that the fracture was caused by a progressive 
change from austenite to martensite. The transition 
was accompanied by a change in volume, which could 
actually be seen. By boiling a bar in caustic a change 
in length as great as half a thousandth of an inch 
could be detected in half an hour. The same effect 
could sometimes be obtained by vibration. 

After the several authors had replied to some of 
the queries raised during the discussion the meeting 
adjourned for dinner. 








LARGE AMERICAN GOODS LOCOMOTIVES. 

PowERFUL and fast goods engines are required on the 
New York, New Haven, and Hartford Railroad because 
of the combination of heavy goods and high-speed 
passenger traffics. For the double-track line between New 
Haven and Providence, 110 miles, on which both classes 
of traffic must be handled, some eight-coupled goods engines 
of the 4-8-2 type have been introduced. The maximum 
gradient is 1 in 166 for a short distance, but the train load 
is about 3000 tons behind the tender. The engines are 
equipped with automatic stokers, superheaters, and feed- 
water heaters of the exhaust steam type, while the trailing 
bogie is designed for the future attachment of the geared 
“booster ” or auxiliary engine described recently in THE 


ENGINEER. The leading dimensions are as follows :— 
Cylinders. . 2Tin. by 30in 
Driving wheels Sit. Sin. 
Driving wheel base 18ft. 3in. 
Engine wheel base.. .. .. 40ft. 

Wheel base, engine and tender .. .. 75ft. Tin. 
Driving journals 12in. by 13in. and 10in. by 13in 
Bogie wheels .. bic ‘Tide «bo! MbRet OEM 
Trailing wheels ... «. 3ft. 9in. 
Boiler, diameter of barrel 6ft. 6in. 
Pive-bom .. «2 -; 10ft. by 7ft. 
Tubes, number 216 
»  length.. 20ft. Gin. 


2597 square feet 
1176 square feet 
348 square feet 
4121 square feet 
1009 square feet 
70 square feet 


Heating surface, tube os 
Heating surface, superheater 
Heating surface, fire-box 
Heating surface, total .. 
Superheating surface 

Grate area ee 


Boiler pressure 200 Ib. 

Fuel oS Bituminous coal! 
Coal on tender 16 tons 

Water in tender : 10,000 gallons 
Weight on driving wheels 114 tons 
Weight ofengine .. .. .. 164 tons 
Weight, engine and tender . 250 tons 
Tractive effort ; 53,900 Ib, 





Tue InstrruTion oF MunicrpaL AND CounTY ENGINEERS.-- 
The Institution of Municipal and County Engineers will hold a 
South-Eastern District meeting at Dorking on Saturday, |6th 
inst. The following programme has been arranged :—11 a.m., 
meet at the Council offices, Dorking, when the minutes of the 
last District meeting will be read. At 11.20 a.m. motor vehicles 
will convey the party to ope the local housing scheme. 
At 12.45 p.m. motor vehicles will pick up the party in Westcott- 
road and convey it to the Deepdene Hotel for luncheon, At 
2.30 p.m. the party will be conveyed to the outfall works, after 
which the South-street improvement will be visited. At 5 p.m. 
there will be a discussion on a paper entitled “* Municipal Worke 
at Dorking,” = Mr. 8. 8. Gettings, Surveyor, Dorking Urban 
District Council. 
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St. Paul’s Cathedral Foundations. 


Mvucu interest has been aroused among those 
whose daily vocations bring them into St. Paul's 
Churchyard by the.sight of workmen removing from 
the churchyard, where they have been stacked for 
some months, into the crypt the steel girders, which, 
in order to save time as well as money, are being used 
instead of masonry to strengthen the piers which 
carry the cathedral dome. In the earlier stages the 
reconstruction of the piers has been carried out in 
inasonry. The work which has been in progress during 
the past weeks has been that of placing girders in 
position at the base of the south-west pier. When 
operations on piers in the south transept are completed 
the piers in the north transept will be similarly treated. 
lf, however, the work is to be finished within a 
reasonable time—it has already been in progress for 
eight years—financial aid must be given from private 
sources on @ more liberal scale. There are no funds for 
the work other than voluntary contributions. 


Iron and Steel Trade Outlook. 


AN interesting review of the economic condition 
of the iron and steel trades of Europe was given by 
Mr. W. T. Layton, a director of the National Federa- 
tion, at a meeting held in London this week. Some 
significant statistics which he quoted illustrated the 
extreme depression which now exists. A year ago 
310 blast-furnaces were in operation in Great Britain, 
whereas to-day the number in blast has fallen to 128. 
he effect of dear fuel is shown by the fact that of the 
{190,000,000 at which output was valued last year, 
the fuel bill represented between £55,000,000 and 
£60,000,000, or 30 per cent. of the total value of the 
production. This high percentage must be reduced. 
It is hoped that his appeal to the workers will not be 
misunderstood. Manufacturers are not, he insisted, 
asking for a cut in wages from the point of view of 
maintaining profits, but only from dire economic 
necessity. The excessive prices paid for fuel and wages 
must be reduced before the industry can offer effective 
competition in the international arena. 


Shipbuilding and Engineering Wages. 


It is to be regretted that the Carlisle conference 
has not sueeeeded in bring about an agreement 
between the Shipbuilding Employers’ Federation and 
the Federation of Engineering and Shipbuilding 
Trades in connection with the reduction of wages, of 
which notice has been given. Sir Alexander Kennedy 
and Mr. John Hill presided on behalf of the opposed 
interests, and both sides presented their views in 
detail. The contention of the employers was that 
there are now good grounds for discontinuing the 
special advance granted last April, the depressed 
condition of the shipbuilding and auxiliary trades 
indeed precluding the possibility of continuing those 
payments. The attitude of the men’s representatives 
is that the question at issue should be referred to the 
Industrial Court, but this demand was refused by 
employers for the good reason that this method of 
settling disputes was voluntarily terminated by the 
trades unions last year and direct negotiation with 
employers substituted for it. The men’s representa- 
tives decided to ask for the intervention of the 
Ministry of Labour. As a result a conference was held 
on Tuesday last at which 500,000 shipyard workers 
were represented through their union representatives. 
The proceedings, over which Dr. Macnamara presided, 
were private, but an official statement was issued to 
the effect that having heard the case in connection 
with the proposed reduction of 6s. per week on time 
rates and 15 per cent. for pieceworkers, which it was 
proposed should come into operation at the end of the. 
month, the Minister of Labour will take steps to 
investigate the position and to deal with it without 
delay. It is hoped that this promise will be fulfilled 
in the spirit as well as the letter, as in default of a 
settlement of the dispute, the merits of which are now 
quite familiar to all concerned, a serious situation 
may arise. 


James Watt Memorial Fund. 


THE fund to establish a memorial to James Watt 
has now been closed, and an account of the present 
position has been issued by the Birmingham Execu- 
tive Committee. The total balance in hand is 
£11,407, out of which it is proposed to allocate £5000 
to the Birmingham University to establish a Chair of 
Research in Mechanical Science, to expend £500 on a 
memorial volume, and to invest the ‘balance until 
sufficient funds have accumulated to provide a per- 
manent memorial building to the memory of James 
Watt, which shall serve as a meeting place and library 
for technical societies. There will be some regret that 
the Committee has decided that Heathfield Hall, 
which was so intimately associated with the life of 
the great engineer, is unsuitable for the purpose of a 





memorial building. Among the subscribers to the 





memorial fund are the Birmingham Small Arms 
Company, Limited, W. and T. Avery, Limited, 
Vickers, Limited, Mr. William Mills, and the Cunard 
Steamship: Company, who have each subscribed 
£1000. Another interesting donation is that of the 
Engineer-in-Chief of the Fleet and the engineer 
officers of the Royal Navy, who subscribed £608, 


First British Commercial Airship. 


THe arrival at Pulham, after a successful flight 
from Inchinnan, of the R 36, the first British airship 
built for commercial purposes has awakened specula- 
tion as to the uses to which this and the other 
workshops available will be put. The mooring 
operations of the new airship were carried out 
without any hitch, as the demonstration given at 
Pulham a fortnight since suggested would be the 
case. It is suggested that if the R 36 and any of the 
Government vessels which* may be taken over by 
private interests are employed to open up a long- 
distance route the choice would fall on the London- 
Mediterranean-Egypt line. Nothing has, however, 
been settled, although it is believed that there is a 
definite opening for the employment of the airship on 
long-distance Empire routes as an alternative to the 
steamship. 


Loss on Government Shipbuilding. 


Some of the details made available in the Appro- 
priation Account of the Ministry of Shipping for the 
last year of its operations, which terminated on March 
3lst, are of interest to the engineering industry. 
Apart from concrete ship construction, contracts for 
shipbuilding of the total value of approximately 
£25,000,000 have been cancelled, in regard to which 
claims had been made in respect of only some 
£8,000,000. Up to December 3lst, 1920, the total 
net payments of cancelled orders of the approximate 
value of £6,500,000 amounted to £473,000, leaving 
contracts of the value of £1,500,000 still to be settled. 
The estimated total loss resulting from the liquidation 
of the programme of concrete ship construction had, 
in July, 1920, totalled £2,678,000, and it is regarded 
as probable that the actual loss will exceed this 
amount. The total paid for profit on cancelled 
vessels up to the end of January, 1921, is £225,400, 
included in a total expenditure on the concrete pro- 
gramme of £3,925,215, of which £1,149,922 was paid 
during the last financial year. 


Presentation to Sir George Hunter. 


A NOTABLE event in Tyneside industrial circles— 
the completion of forty years’ work by Sir George 
Hunter, the veteran shipbuilder—is to be celebrated 
to-morrow evening at the works canteen at Walker. 
The inside and outside staffs of Swan, Hunter and 
Wigham Richardson, Limited, have joined forces to 
commemorate the event, and Sir George will be 
presented with a casket containing an illuminated 
autograph album. 


The Sale of Richborough. 


THE purchase price paid by the Port of Queen- 
borough Development Company, Limited, to the 
Disposals Board for Richborough is officially stated 
to be £1,447,000. The train ferries, floating machi- 
nery, stores, spares, equipment, and plant and 
materials of all kinds were valued at £900,000, and 
the land, wharves, jetties, barge building yards, 
railways and buildings at £457,000. 


Empire Wireless System. 


Ir will be recalled that the Imperial Wireless Tele- 
graph Committee in the report issued last June 
recommended that a system of Imperial wireless com- 
munication should be established through a chain of 
stations 2000 miles apart. ‘The technical details of 
the scheme should, it was suggested, be worked out 
by a special commission. The members of this body, 
which included Lord Milner, Dr. Eccles, Mr. C. B. 
Turner—Lecturer of King’s College, Cambridge— 
and Mr. Shaughnessy—representing the engineering 
department of the Post Office—are, with the exception 
of Lord Milner, now engaged in a detailed investiga- 
tion of the scientific and engineering problems 
involved, and are expected to make a report during 
the next two months. This report will, it is 
anticipated, be available at the Imperial Conference 
which is being held in London in June. 


Engineers’ Club for London. 


THOSE engaged in the movement for the establish- 
ment of an Engineers’ Club in London have met with 
an encouraging measure of support. It is stated that 
over 1200 provisional members have been obtained, 
and it is believed that as the outcome of the wide 
distribution of forms of application that number may 





The 
form which has been circulated indicates the inten 
tion of the Executive Committee to make the quali- 


be considérably increased in the near future. 


fications for membership somewhat rigid. It would, 
however, include those engaged in the design, super- 
intendence, direction or control—technical or com- 
mercial—of engineering works or those engaged in 
allied industries. It has also been decided that a 
limited number of men who, while not being engineers, 
are intimately connected with the profession, should 
also be eligible. It has not yet been possible to con 
sider a building scheme, but it is hoped suitable tem 
porary premises may be secured and the Club brought 
into existence in the summer of this year. 


Japanese Navy. 


Tue latest official announcement in connection 
with the Japanese naval construction was given by the 
Financial Secretary of the Admiralty in reply to a 
question in the House of Commons on Wednesday. 
The authorised programme of warship building 
extends to the financial year 1927-28, and the larger 
ships which remain to be completed include seven 
battleships, eight battle-cruisers, and four cruisers. 
Auxiliaries include twenty-two light cruisers, seventy 
destroyers, and a number of river gunboats and sub 
marines. Five capital ships are at the present time 
under construction. Two of them are understood to 
be of 43,600 tons displacement, to have a primary 
armament of eight i6in. guns, and a speed of 33 
knots. Two others are of 40,600 tons displacement, an 
armament of eight or ten 16in. guns, and a speed of 
23 knots, and the fifth a displacement of 33,800 tons, 
a battery of eight 16in. guns, and a speed of 23 knots. 


New British Capital Ships. 


Artrempts to draw from the Admiralty a statement 
as to the truth of the rumour that our new battleships 
are to mount guns of 18in. calibre and 75ft. in length 
have not been successful. The reply to the question 
was to the effect that it is not in the public interest 
to give this information. Of more interest was the 
question and answer as to the yards in which the new 
ships are to be built, which was the subject of a note 
on this page last week. The dimensions of the slips 
at the Royal yards are at present not adequate for 
the construction of capital ships of the new type. 
The question of the cost of the necessary alterations 
and the time which such changes would occupy is 
now, it is stated, being investigated, and will be taken 
into consideration when the time arrives to place 
the order for the new ships. Nothing, it appears, is to 
be done for three months, but the statement as to the 
inability of the Royal dockyards to build vessels of 
the dimensions contemplated confirms the impression 
that the bulk of the contracts will be placed with 
private shipbuilding firms. 


Railways and Road Transport. 


As was.generally anticipated, the reports presented 
to the Ministry of Transport by the Committee which 
has been investigating the proposal that railways 
should be granted extended powers to engage in road 
transport are, on the whole, unfavourable to this 
suggested development. The report, signed by Mr. 
J. H. Balfour Browne, Mr. Arthur Watson and Sir 
Thomas Williams, two of whom represent railway 
interests, recommends that general powers, restricted 
and limited, should be granted to the railway com- 
panies to engage in road transport. They add an 
expression of their belief that notwithstanding the 
great weight of evidence as to the dangers of granting 
the necessary authority, the resources of legislation 
should be capable of securing fair competition bet ween 
road and railway carriers by road without creating a 
railway monopoly of the business, which would be 
injurious to public interests. Another report, which 
is signed by Mr. G. A. Dutfield, Mr. H. Currington, 
Mr. J. J. Hughes, and Mr. E. 8. Shrapnell Smith 
who in the main are identified with existing road 
transport agencies—is to the broad effect that it is 
undesirable to grant railways either general or limited 
powers to carry goods by direct road services. Mr. 
Ben Smith, who is responsible for a third report, is also 
against the proposed innovation, and puts in a plea 
for national ownership of all forms of transport. 


The Mines Dispute. 


At a meeting held at No. 10, Downing-street, 
yesterday morning between the Prime Minister and 
the Executive of the Miners’ Federation, the latter 
refused to instruct the pumpmen and enginemen to 
return to. work unless the demand for a national wage 
and a national pool were granted. Mr. Lloyd George 
replied that it was impossible for the Government to 
accede to that demand, and it is therefore understood 
that the Conference between the Mineowners and 
the Miners’ Executive will not, for the moment at 
any rate, take place? 
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Electric Trucks and Industrial 
Locomotives. 
No. V.* 


Tue electric “trucks supplied by the 
Equipment Company, of 96 and 98, Victoria-street, 
S.W. 1, are designed to carry a load of 5000 Ib. on 


Lansing 


12 tons, have been used with marked success for a 
number of special purposes. Special tractors have 


glass. Long mahogany logs, ranging in weight from 
| 1 ton 10 cwt. to 7 tons, are also 
| regularly by these tractors at the Liverpool docks. 
A special attachment has recently been patented 
| by the makers, in collaboration with Mr. J. B. Wilkie, 
| the engineer-in-chief of the Elder Dempster Com- 





been made, for example, for hauling 4 tons of molten | Limited, of Dudley, have a carrying capacity of 


being hauled | 


The Greenbat electric trucks matile by Greenwood 
and Batley and supplied by W. Goodyear and Sons, 


2 tons, and will tow a gross trailing load of 2 tons on 
the level. Besides ordinary trucks with load-carrying 
platforms, these vehicles are also made with tipping 
bodies—as shown in Fig. 37 on page 374 and in the 
drawing, Fig. 44. In all cases the motor is a totally 
enclosed series-wound machine, and is controlled 








Cri ate We EF. | 











a 7it. 8in. ‘by 3ft. 7}in. platform, which is mounted 
on @ chassis composed: of channel iron 4in. deep. 
Power from a Westinghouse motor wound for a 
pressure of 48 volts and a current of 33 ampéres is 
transmitted to the rear floating axle through a worm 
and worm wheel, which are totally enclosed, as shown 
in Fig. 39. The front and rear axles are both con- 


THE LANSING POWER UNIT 


pany, for the rapid handling of all kinds of mer- 
chandise transported in barrels, casks and similar 
vessels. For handling heavy barrels, this attach- 
ment—which is shown in the drawing, Fig. 43—has 
proved to be a very great advantage, and the means 
of saving an immense amount of time. With the 
back forks shown in the drawing lowered on to the 


FIG, 40—FRONT AXLE OF 


LANSING ELECTRIC TRUCK 


on the series parallel system, the controller giving 
three speeds in either direction. The maximum 
speed is 5 miles per hour. Two or four-wheel steering 
gear is fitted according to requirements. The steering 
lever moves in a horizontal plane, and is provided 
with a hinged joint, so that it can be reversed when 
it is desired to drive the truck backwards. The 




















FIG, 4i—A LANSING ELECTRIC TRUCK 


nected to the frame by means of semi-elliptic springs 
—see Fig. 40—and in order to provide flexibility 
when the truck is starting and reversing, the motor 
is also supported by a semi-elliptie spring at its outer 
end. Originally, these vehicles were steered by means 


FIG 42—A LANSING ELECTRIC TRACTOR 


ground, the tractor is backed on to the barre! end- | controller lever, which is on the opposite side of the 
wise, and when the forks are under the barrel they | truck, is fitted with a pawl, and is moved up or down, 
are elevated by means of a hand wheel and a worm | according to the direction in which the truck has to 


and worm wheel. 
to its destination. 


The load can then be transported | travel. The pawl fits into notches on a quadrant, and 
Originally, this lifting attachment | each notch gives a different speed. 


When the con- 


of a tiller handle, as fitted to many other types of | was fitted for raising barrels of palm oil weighing | troller lever is released, it returns to the neutral 
electric trucks, but as the result of long experience | 16 cwt., but it is now designed so that it can deal with ' position_on its own accord. Before the truck can be 


the makers have come to the conclusion that a steer- | 
ing wheel is preferable, and the practice of providing 
a handle has been abandoned. All the road wheels | 
are mounted on Timken roller bearings, and are 
fitted with a steel rim for the reception of the rubber | 
tires, the diameter of the wheels being 18in. The 
battery box is mounted between the front and rear 
axles, and the cells can readily be inspected by 
removing the cover. As a rule, Exide Ironclad cells 
are fitted to all the Lansing vehicles, but other types | 
of cells can be provided if desired. The controller | 
gives four speeds when the truck is travelling in 
either direction, and in accordance with the usual | 
practice, it is interlocked with the brake, so that the | 
operator cannot attempt to start the vehicle whilst | 
the brake is applied. One of these Lansing electric | 
trucks is shown in Fig. 41. | 
Electric tractors constructed on similar lines to the 
trucks are also supplied by this firm. When the 
distance over which loads have to be hauled is short, | 
an ordinary electric truck is satisfactory, but for | 
long-distance work a powerful tractor, coupled to a | 


number of trailers, is often preferable, as the tractor | 


can be utilised practically all the time whilst the | 


| 


loading and unloading work is being performed. | 


As a rule, from four to six trailers form a train—as 
shown in Fig. 36 on page 374. These Lansing 


tractors, which are made for hauling loads of 6 or | 
| 





* No. IV. appeared March 25th. 



































“Tue Exoincer” 


FIG. 48—LANSING TRACTOR 








WITH ATTACHMENT FOR CARRYING BARRELS 


loads up to 1} tons. An ordinary tractor without any | started a foot pedal which releases the brake and 


| 


| special attachments is shown in Fig. 42. The power | completes the motor circuit must be depressed, 


unit shown in Fig. 39 belongs to an electric tractor, | and the controller is moved to the starting position. 


and is the sameas that used on the electric trucks | On the release of the foot pedal the 
with the exception that in the latter case the motor | broken and the brake is applied. 
' the internal contracting type, and it operates on the 


projects in the opposite direction. 





motor circuit is 
The brake is of 
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road wheel. Poser is transmitted from the motor 
to the road wheels through a horizontal propeller 
shaft, worm and differential gear. Hoffman ball 
and roller bearings are used throughout. The wheels, 
which are composed of cast steel, are 12in. in dia- 
meter, and the tires, which are of the solid Dunlop pat- 
tern, are mounted on the usual steel bands. The chassis 
is composed of 3in. by lfin. steel channel, which is 
bent to shape and welded at the joint. Spiral springs 
support the load-carrying platform, which on ordinary 
trucks has a loading space of 6ft. 5in. by 3ft. 9in., 
and is 20in. above the floor level. If desired, the 
platform may be provided with uprights. The weight 
of the truck is 18 ewt. The battery, which is of the 
Exide Ironclad pattern, gives a discharge of 210 
ampére-hours at a pressure of 28 volts. Normally, 
the cells are charged with a current ranging from 
80-14 ampéres, but heavy boosting charges can be 
given for short periods. 

In view of the different conditions under which 
electric trucks have to work, Roadcraft, Limited, of 
Cheapside, Liverpool, has put several types of 
trucks upon the market. Heavy-duty trucks have 
been designed for use at docks, steel works, &c.; 
dight-duty trucks for factories; and three-wheel 
trucks for service in congested areas. One of this 
firm’s trucks in use at the Liverpool docks is shown 
in Fig. 38 on page 374. It is a 2-ton vehicle with 
a loaded speed of 5 miles per hour, and an unloaded 
speed of 6 miles per hour. The load-carrying plat- 
form measures 7ft. by 3ft. 10in., and is lft. Llin. 
from the ground, the. clearance under the truck 
being 5in. The overall length of the complete truck 
is 8ft. 6in. The frame is composed of 3in. by Ltin. 
by l}in. mild steel channels and 3in. by 3in. by jin. 
angle stays. Both axles are made of 3 per cent. 
nickel steel. The wheels are composed of malleable 


iron, and are fitted with steel bands, which are forced 
hydraulic pressure, and carry 

All the wheels run on Skefko 
that 


on to the wheels by 
the solid rubber tires. 


ball bearings. The parts are arranged so 


_ 86%" inside at top_ 


t aml 
f Capacity of tip 38 cu ft 
| 



































ance under the truck 5in. In most respects the con- 
struction of the truck corresponds with that of the 
2-ton vehicle illustrated on page 374. a 
Another firm that manufactures electric trucks 
is Electromobiles, Limited, of Otley. These vehicles 
—see Fig. 35 on page 374—-are fitted with the usual 
safety devices for ensuring-that the current cannot 
be supplied to the motor whilst the brake is applied. 
The driver's platform is composed of two sections, 
and one of these sections is hinged to the frame of the 
truck and serves as a foot pedal for operating the 
brake and for unlocking the controller when the 
pedal is depressed. When the truck is stationary, the 
pedal is inclined at a slight angle, and when the 
driver is standing on the platform, the brake can be 
applied and released with ease. The motor drives 
‘the road wheels through worm gear, which is well 
protected, and the worm and worm wheel driving 
the differential are mounted on ball bearings. Timken 
taper roller bearings are fitted to the road whwels. 
Steering is done by a hand lever, which moves in a 
vertical plane. The brake is of the contracting type, 
|lined with Ferodo, and it acts upon a cast steel 
drum mounted on the propeller. Normally, the brake 
is held on the drum by four spiral springs, but when 
the driver takes up his position on the platform. and 
depresses the pedal the brake is moved clear of the 
drum. The drum controller, which gives three speeds 
in either direction, is enclosed in a dust-proof case, 
and the contact fingers can easily be renewed or 
adjusted. With a standard battery, these trucks 
will attain a maximum speed of 7 miles per hour on 
the level, and in congested places the speed can be 
reduced to one mile per hour or less. All the wires 
are enclosed in enamelled steel tubing. A fuse is 
provided to protect the electrical equipment in the 
event of deliberate misuse, and as the fuse is held 
in spring clips, it provides a simple form of safety 
key, for when the fuse is removed the truck cannot be 
moved by unauthorised persons. The charging 
plugs and receptacles are made to conform with the 


4 





_— 








“= TT 
ma 
~» 
» 

i) 
= ee | 








FIG. 44--GREENBAT ELECTRIC 


they can easily be inspected or removed from the 
vehicle. It is said, in fact, that the motor battery 
or controller can be removed in three minutes. The 
load-carrying platform is well sprung. Power is 
transmitted from the motor to the rear wheels by 
means of chains, and in order to maintain the correct 
alignment ot the drive the motor is fitted to a bed- 
plate which floats in conjunction with the back axle. 
Brakes of the expanding type are fitted to the rear 
wheels. The controller works in conjunction with 
an automatic switch, and also with the brake, thus 
making the control gear fool-proof. For steering 
the vehicle a tiller steering lever is fitted. The truck 
is equipped with an Exide Ironclad 28-volt battery, 
having a capacity of 258 ampére-hours at the five | 
rate. If desired, a Sangamo ampére-hour 
meter can be fitted to show the condition of the 
charge. A lighter duty truck, known as the “ Hustler,” 
This is a three-wheel vehicle, with a 
carrying capacity of 15 ewt. The loaded speed is 
5 miles per hour and the unloaded speed 6 miles per 
hour. Usually the loading area of the platform is 
5it. by 3ft. lin., but a lerger platform can be fitted 
if necessary. The height of the platform above the 
ground is lft. 10in., and the clearance under the 
truck is Sin. The overall length of the truck is 6ft. 9in. 
The frame is composed of mild steel channels, 3in. 
by Ijin. by 1fin. and 3in. by 3in. by jin. angle stays, 
The motor in this case drives one of the rear wheels 
by means of a single side chain. In other respects 
the construction of this truck is very similar to that 
of the 2-ton vehicle. As usual, the controller is 
interlocked with the brakes, and it is impossible to 
switch on the current whilst the brakes are applied. 
The bettery has a capacity of 161 ampére-hours at 
the 5-hour rate, and it works at a pressure of 28 volts, 
A l-ton vehicle is also built. The loaded and un- 
loacled speeds are the same as those of the other 
trucks, namely, 5 and 6 miles respectively. The 


hours 


is also made. 


overall length of the vehicle is 8ft., the height of the 
platform above the ground Ift. 10in., and the clear- 


; 











Swain Sc 


TRUCK WITH TIPPING BODY 


recognised standard. The battery is composed of 
sixteen Exide Ironclad cells assembled in trays, which 
are clamped under the platform by means of wing 
nuts. If desired, the trucks are fitted with Edison 
cells. These cells are more costly than those of the 
lead type, but, as is well known, they are guaranteed 
for a number of years. The battery and motor are 
designed to give an ample margin of power, and the 
trucks will negotiate short gradients of 1 in 6. On 
fairly level floors the firm’s A type 2-ton truck will 
haul as many as six l-ton trailers. The weight of 
this truck is 1900 Ib., the length overall 8ft., the width 
40in., the length of the loading platform 7ft., and its 
height above the ground 20}in. 








Obituary, 


TOM ERNEST GATEHOUSE. 


Ir is with sincere regret that we have to put on 
record the death of' Mr. T. E. Gatehouse, which 
occurred at his home on Tulse Hill on the evening of 
Thursday, the 31st ult. 

Tom Ernest Gatehouse was the son of the late Mr. 
Tom Gatehouse, himself a mechanical engineer. He 
was born at Eye, in Norfolk, in 1854, and when only 
about sixteen he became a pupil of the late Mr. Robert 
Sabine. At that time telegraphy was, of course, the 
most important branch of the then newly introduced 
electrical industry, and with it young Gatehouse 
became, in the office of one of the most distinguished 
pioneers in electrical matters, intimately associated. 
On leaving Mr. Sabine he entered the service of the 
late Sir Charles Wheatstone, and, later, that of 
Muirhead. He was one of the engineers engaged in 
the task of lighting the Victoria Embankment with 
the Jablochkoff candle, and he invented and patented 
an important improvement in connection with that 
















































system of electric illumination. He also helped in the 
lighting, with Lontin arc lamps, of Aldersgate-street 
Station. He subsequently invented and patented an 
improvement in the Lontin lamp, and was also con- 
cerned in the development of the Werdermann arc 
lamp and the Gramme dynamo. For some years 
Mr. Gatehouse was also engaged, on behalf of Sir 
Samuel Canning, in the inspection and testing of sub- 
marine cables during manufacture. He was also 
deeply interested in the development of the telephone. 

It would, in fact, be very difficult to mention any 
electrical development which has taken place within 
the last fifty years in which Mr. Gatehouse did not take 
some share or was not connected with either directly 
or indirectly. When incandescent lighting was intro- 
duced he at once set himself to study it. As a result 
he invented and patented, among other things, a form 
of filament lamp, and was fortunate enough to sell the 
invention well. 

That was really the turning point in his career, for 
about that time Mr. H. R. Kempe, who had been his 
fellow pupil under Mr. Sabine, and had joined forces 
with Mr. H. Alabaster, the proprietor of the Tele. 
graphic Journal and Electrical Review, induced Mr. 
Gatehouse to become a member of the staff of that 
journal, which was about to enter upon a new era in 
changing from a fortnightly to a weekly publication. 
It was in the year 1881—forty years ago now—that 
Mr. Gatehouse became editor of our esteemed con 
temporary, a connection which endured until his 
death, for, practically speaking, he died in harness. 
Although for some little time past his health had not 
permitted him to take quite the same active share as 
formerly in the technical editorship of the journal 
of which, by the way, he eventually became part 
owner—he still exercised a large measure of control 
and was, in fact, in his office on March 23rd, the day 
before the seizure which unhappily terminated in his 
death a week later. The success and high standing, 
not only of the Electrical Review, but also of the firm 
of Alabaster, Gatehouse and Co., was in no small 
measure due to his personality, his well-known 
uprightness of character, and his undoubted abilities. 

Great as was Mr. Gatehouse’s reputation in all 
matters electrical, his reputation as a musician was 
at least as great He was certainly among the 
| foremost amateur violin players of the Metropolis, 
| and his services in that direction were eagerly sought 
| after, and as willingly given, especially in the cause of 
| charity. He was, with his partner, Mr. Alabaster, 
the founder of that exceedingly prosperous body, the 
| Electro Harmonic Society, before which until quite 
| recently he was a frequent and valued performer and 
| of which he was for many years musical director. 

As a man Mr. Gatehouse is best described in the 





expressive, if unclassic, phrase of “a thoroughly good 
|sort.”’ Rigidly honest and honourable himself, he 
| detested fraud and meanness in others. Especially 
|was he averse to anything which might bring the 
|seience of electricity or the profession of electrical 
|engineer into disrepute. His loss will be mourned 
| by a very large body of people who were proud to be 
| able to call him their friend. 

Mr. Gatehouse was an Associate Member of the 
Institution of Civil Engineers and a Member of both 
the Institutions of Mechanical and Electrical Engi- 
| neers. He was also a Fellow of the Royal Society of 
| Edinburgh. 











| LARGE AMERICAN BOILER-HOUSE. 





Stream for various purposes at the new plant for building 
the Studebaker motor car at South Bend, which plant has 
| cost about £4,000,000, will be supplied from a boiler-house 
| having twelve water-tube boilers, each of 520 horse-power, 
giving an aggregate capacity of 6240 horse-power. Steam 
|is generated at 175 lb. pressure and superheated 75 deg.. 
| but is utilised mainly at 125 1b. The boilers are arranged 
}in two rows along a firing aisle. Bach boiler is equipped 
with a six-retort underfeed automatic stoker, driven by 
| chains from a line shaft. Forced draught is supplied by 
| two turbine-driven fans on each side, both connected to a 
| common duct which extends the full length of the firing 
|aisle. The furnace volume is 900 cubic feet and the 
equivalent grate area is 100 square feet, or 9 cubic feet of 
| volume per square foot of grate. With a combustion rate 
of 50 Ib. of coal burned per square foot per hour the furnace 
volume is 0.18 cubic foot per pound of coal burned. Each 
side of the boiler-house is served by a chimney 200ft. high 
and 10ft. in diameter at the top. The house is designed for 
| an extension with eight more boilers, served by two addi- 
tonal chimneys. Feed water is taken from wells and from 
| the city mains and is treated by a softening process using 
| lime and soda ash. Coal is stored in a bin over the firing 
aisle and is fed to a bin or hopper mounted on a travelling 


When coal is costly or not available, fuel oil can be burned. 








Tue Hereford Corporation is applying to the Electricity 
Commissioners for a special order authorising the Council 
to extend its area of supply of electricity, so as to include 
therein the urban districts of Bromyard and Kington, the 

_rural districts of Bredwardine, Bromyard, Dore, Hereford, 

Kington, Leominster, Ross, Weobley, Whitchurch, Wig- 
more, and parts of the urban district of Ross, and the 
rural district of Ledbury, the extension and amendment 
of the Hereford Electric Lighting Act, 1898, the supply of 
electricity m bulk, construction and the ereetion of overhead 
wires, and further powers with regard to revenue and 
reserve fund. 


| crane and having spouts to charge the stoker magazines. 
| 
| 
| 
| 
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Railway Matters. 





As indicative of the value of the passenger traffic of the 
Lancashire and Yorkshire Company, it may be remarked 
that it has more first-class season-ticket holders than any 
other company. 

Firreen miles of railway running through the Tanat 
Valley, North Wales, have been taken over by the Cam- 
brian Railway Company from the Tanat Valley Light 
Railway Company, under a confirming order of the Ministry 
of Transport. 

Tue London and North-Western Railway Company 
is now builaing an engine coaling plant at the south shed, 
Crewe. The company’s first plant of this kind was erected 
at the Crewe north shed. Like that at Edge Hill, the 
structure is of ferro concrete. 

Tue last coal strike lasted from October 18th to Novem- 
ber 4th—less than three weeks—and the loss in traffic to 
the railways was £8,000,000. The present strike will 


further upset the calculations of the Ministry of Transport | 


as to making the railways pay their way. The only crumb 
of comfort is that the loss will fall on a different financial 
year from that of the last strike. 


WueEn the railwaymen’s sliding scale came under review 
three months ago the increased cost of living was 169 per 
cent. As the variation in the men’s wages has to bo Is. 
for every five points, the increase was accepted as 165. 
When the scale was again reviewed last month the increase 
was 14] per cent., a drop of twenty-eight points, which 
was claimed to mean a reduction of 5s. he men con- 
tended that as 165 was the determining figure in December 
the comparison must be made with it, and that the last fall 
was twenty-four points, or 4s. This view has been accepted 
by the Ministry of Transport. In order to avoid any future 
questioning the rates will be varied by the percentage of 
the increase in the cost of living and not reduced—or 
raised—according to the extent of the fall or rise. 


Ir is probably not very gonerally known that the late 
Mr. Oliver Winder, whose death was referred to in our 
Sheffield letter on March 11th, was instrumental in intro 
ducing superheating on British railways. He was for some 
years a most energetic and successful assistant officer in 
the department of the Chief Mechaaical Engineer of the 
Lancashire and Yorkshire Railway Company, and his 
energy in connection with superheating was mainly instru- 
mental in bringing about its introduction on that com- 
pany’s engines. He went to Belgium in 1905 to make 
investigations, and as a@ consequence of his reports two 
engines of the standard six-wheeled coupled goods type of 
the Lancashire and Yorkshire Railway were equipped with 
superheaters. They were probably the first two engines 
in this country to be so equipped. 


Accorbine to the Board of Trade returns, the value of 
the railway material exported during the first two months 
of the present year was as follows. The corresponding 
figures for 1920 and 1919 are added in brackets, the former 
year being given first. Locomotives, £1,107,915 (£477,919, 
£120,303); rails, £888,929 (£197,181, £64,755); carriages, 
£215,165 (£214,702, £31,534) ; wagons, £949,057 (£851,831, 


Notes and Memoranda, 





In the United States the production of electric lamps 
continues to rise, the figure of* 230,000,000—excluding 
miniature types, which approached 125,000,000 per 
annum—being attained for 1920. It is to be noted that 
carbon filament lamps now form only about 7 per cent. of 
the total 


A MAGNETIC method of finding bubbles and cracks in 
steel is reported. The steel block to be tested is immersed 
in a petroloum bath, which contains very fine iron filings 
in suspension. Owing to the residual magnetism in the 
steel, the filings are attracted by the block. At the place 
where there are bubbles or cracks the lines of force formed 
by the filings are broken and exhibit visible dark portions. 

THE total estimated value of the metal and mineral 
| production of Canada in 1920 was 217,775,080 dols., which 
is greater than the total value reached during any preceding 











Miscellanea. 





A sCHEME for the amalgamation of the electric power 
works round about Tokyo is said to be being considered 
in Japan. 
A SERVICE of acroplanes is to be arranged between the 
three principal ports of the Philippines—Manila, Cebu and 
lloilo—for postal and passenger purposes, 


Tue mint which is to be erected at Shanghai by the 
Chinese Government will, it is said, be the largest in the 
world. Some of the plant is to be constructed in China 
and the remainder purchased abroad. 


A SCHEME is being developed in Hong Kong for the 
exploitation of the coal resources of Kwangtung by a 
British syndicate which already has concessions of iron 
ore deposits on the mainland opposite Hong Kong. 

A LARGE steel works will probably be erected on the 
coast of British Columbia, according to Canada. Some 





year. Compared with the production in 1919, valued at 
176,686,390 dols., an increase of 41,088,690 dols., or 23.3 
per cent., is shown, while compared with 1918, the previous 
maximum year, the increase was 6,473,183 dols., or 3 per 
cent. . 
It is reported that a company will shortly be formed to 
work a silver-lead mine at Cania, in Central Queensland, 
| where prospecting work has been in operation for some 


time. A sample treated is said to have given the return 
| of 1141b., panning out at 63 oz. of silver per ton. The 
sample was taken from the lode at a depth of 30ft. It is 


stated that there are many thousands of tons of lower- 
grade ore spread over the surface of the mountain. 


Tue first installation of wireless telephony for com- 
mercial purposes in the United Kingdom was put to work 
| at Liverpool on March 21st, between the head offices of the 
Mersey Docks and Harbour Board and the Mersey bar 
lightship, 12 miles away. The other two lightships guard- 
ing the Mersey entrance are connected with the shore by 
telegraph cables, but that is impracticable in the case of the 
bar lightship owing to the heavy currents, A portable 
Marconi set of 100-watt power with a 35 miles’ range is 
employed and the wave length adopted is 400 m., to mini- 
mise the possibility of interference with other wireless 
stations. 


Wuite there have been few striking developments in 
photometric apparatus, the field for the use of illumination 
photometers is steadily increasing, and the time has come 
when a thorough investigation into the accuracy desirable 
and attainable with such instruments is much needed. 
This subject, amongst others, will receive attention from 
the newly constituted Standing Committee on Photo- 
metry and Allied Subjects, formed by the Lluminating 
Engineering Society in this country. One tendency is 
towards the production of simple forms of apparatus such 
as can be read by the inspection of a scale without manipu- 
lation to obtain photometric balance. 


Iy an article on steam turbine lubrication, in. Power, it 
ia stated that oils in constant service over periods up to 
nearly three years are unimpaired in lubricating value 
when continuously purified. This is surprising only on 


English ironmasters are interested in the venture, and 
work on the site is to be commenced early this summer. 


A @oaumne wharf and oil bunkering appliances are to 
be constructed at Laichikok, Hong Kong, with the object 
of eliminating lightering fuel out to steamers lying at 
anchor outside. The scheme is being carried out by the 
Kailan Mining Administration. 


SovraBaya Harnovr, Java, is to ne further deepened 
to permit ships of 29ft. 6in. draught, when fully loaded, to 
enter and leave at high water. The 1oadsteaa ir one of 
the test in the islands, and approximately 3,000,000 
reg’st«r tons of cargo are dealt with annually. 


It is hoped that a final agreement will shortly be arrived 
at between the Spanish and Portuguese Governments for 
the utilisation of the falls of the Douro, by which power 
will be transmitted to Madrid and Bilbao for the electrifica- 
tion of the main line railways of western and northern 
Spain. 

Art the fifteenth annual parade of motor vehicles, 
which was held by the Commercial Motor Users’ Associa- 
tion on Saturday, April 2nd, at Lincoln's Inn-fields, the 
challenge cup offered for the best team of vehicles, taking 
into consideration their mileage and general condition, was 
awarded to Shell-Mex, Limited, whose team of six Thorny- 
croft tank wagons for the transport of motor spirit, was 
adjudged equal in merit with another team entered by the 
same owners. 

An added impetus to the clearing of land by settlers 
in British Columbia has been given by the announcement 
that a stump-using industry is to be established in the 
province. Small portable mills are being sent to various 
districts, which cut up the stumps and secure on an average 
200 slabs an inch thick from each root. The wood takes 
@ good polish, and will be used for chairs and other furni- 
ture. As much as 1800 dols. has. 1t is said, been obtained 
for a sliced stump. 

Aw additional water supply for Seattle, U.S.A., is to 
be provided by laying a new 66in. main 16 miles long and 
by raising the level of Swan Lake by 20ft. The storage 
capacity will then be 4500 million gallons and the daily 








£86,356) ; wheels and axles, £393,487 (€282,239, £39,525) ; 
tires and axles, £294,431 (£205,251, £123,261); chairs and 
metal sleepers, £359,554 (£58,567, £10,494); miscel- 
laneous permanent way, £521,019 (£312,890, £90,290) ; 
total permanent way, £2,457,420 (£1,065,694, £171,759). 
The weight of rails exported was 33,290 tons (11,792 tons, 
3620 tons), and of chairs and metal sleepers, 14,565 tons 
(2646 tons, 600 tons). During February alone there were | 
shipped to India locomotives to the value of £441,719, 
to British South Africa £30,855, to the Argentine £24,320 
and to Ceylon £20,000. India took rails to the value of 
£130,927, Ceylon £68,725 and the Argentine £22,290. 


“+ 


Nortice is given by the Rates Advisory Committee that 
the railway companies have lodged proposals regarding 
a new classification for (1) Coal, coke and patent fuel; 
(2) perishable goods by passenger train. Copies of the 
oroposals can be obtained from the Railway Clearing 
te Seymour-street, Euston-square, London, N.W. 1. 
A public meeting will be held on Tuesday, April 26th, at 
11 a.m., at the Old Hall, Lincoln’s Inn, for the discussion 
of the proposals. The question of the amount of the rates | 
to be charged will not be considered until later. A 
public meeting will be held on May 10th, at 11 a.m., 
at the Old Hall, Lincoln’s Inn, to consider the general 
and specific regulations and conditions set out on pages 2 
to 10 and 180 to 187 of the general proposals of the railway 
companies for a revision of the general railway classifica- 
tion of goods by merchandise train. The consideration 
will not, however, include the following questions, which 
will be reserved for discussion at a later date :—Quantum 
of rates, such as the actual scales or minimum charges ; 
owners’ risk and companies’ risk ; and timber. 


Fate railw ay accidents are so rare in this country that 
even one in which only a single passenger is killed is worthy 
of anote. On the 19th ult. a woman met with a fatal acci- 
dent at the Coatdyke Station of the North British Railway 
Company under circumstances that are uncommon. The 
station next to Coatdyke is Airdrie, a terminus, and on the 
evening in question there were five coaches standing in ons 
of the bay lines there. The rear vehicle was a van, and it 
had its brake screwed on tightly and the handle chained. 
When the vehicles forming the 8.50 train were shunted into 
the station they were placed against the five standing 
coaches. After the passenger train had departed it was 
noticed that three empty carriages were following. 
Attempts were made to intercept them, but were unsuc- 
cessful, and they caught up and ran into the passenger 
train whilst it was standing in Coatdyke Station. The rear 
vehicle of the train was telescoped into the next and one 
passenger was killed. It is assumed that as the standing 


superficial consideration, for if the oiling system and the 
oil are clean in the beginning, and the water and solids 
which cause emulsion, sludge, &c., are continuously | 
removed as formed, these trouble-makers, which promote 

the deterioration of an oil, are not present. Freedom from | 
sludge keeps the oil-cooler surface clean of non-conducting | 
deposits. Thus, the surface being ample and the cooling | 


| supply 100 million gallons. 


It is already proposed to lay 
a fourth pipe, with the object of increasing the supply to 
150 million gallons a day, to construct additional cistri- 


buting reservcira, and to divert part of the flow of Ceder 


River into Swan Lake. 
A REPORT has been made to the New South Wales 


water temperature normal, the oil and bearings do not | Minister for Mines by the,Committee appointed to inquire 
reach the high temperatures which accelerate oxidation of | into the question of the safe working or otherwise of the 
? | electrically driven coal-cutting machines at Mount Kembla 
: | Colliery. In its report to the Minister the Committee 
mennew eonerote pies _ acing made by - novel ped recommends the atietouaal of the miachines until such 
pee = a on jecear rl = goeney ‘a | time as safe conditions can effectively be established, and 
oc a e rang zit. lb y it i ie - - ae i. , , e - : 
20in. outside diameter, with a thickness of about 4in. A Oe io = x. i = neds to work them in 
solid point of reinforced concrete is made and stood on end | eee pe —c, , 
in a high scaffold. Paper cylinders representing the internal An Order in Council recently signed provides for offering 
diameter of the pile are then erected above the point and | for sale a large pulpwood area covering certain Dominion 
the reinforcement put in place. Cement-granite concrete | and school lands in Manitoba, east of lake Winnipeg. The 
is then applied by means of a cement gun, in stages of | total available area is about 720 square miles. The pur- 
about 6ft. high. After stending from eleven to fifteen days | chaser will be required to engage with the Minister of the 
the piles are picked up by a locomotive crane and leaned | Interior to erect within the limits @ pulp and paper mill 
against a rack to season for thirty days. They are then | cos.ing, with equipment and machinery, not less than 
transferred, still in the vertical position, to a rack on a 1,000,000 dols., and to operate the mill to produce a daily 
barge for conveyance to the works. By these means it is | output of not less than one hundred tons of pulp. At least 
hoped to avoid the cracking sometimes caused by up- | 50 per cent. of this pulp must be manufactured into paper 
ending piles cast horizontally. at the same works. 

BeEtGtum contemplates construction of a new wireless | THE Minister of Agriculture, in reply to questions in the 
plant which will be among the most powerful in the world | Canadian House of Commons recently, gave some interest- 
and capable of communicating with North America during ing figures relative to the establishment of a plant at 
the whole of the twenty-four hours, with the Argentine | Beinfait, Saskatchewan, for the briquetting of lignite 


the oil. 
























Republic during twelve hours, but only eight hours daily 
with the Congo, owing to the unfavourable atmospheric 
conditions which obtain in the equatorial regions. The 
estimated number of words to be transmitted per month is 
1,800,000, or a daily average of 60,000, divided as follows : 
—35,000 to the States, 10,000 to South America, and 
15,000 to the Congo. The station will have a capacity of 
750 to 1000 kilowatts, and the antenns will be suspended 
from six steel towers 820ft. high, or only 164ft. lower than 
the Eiffel Tower, covering, together with the necessary 
buildings, &c., an area of 247 acres. A site has been decided 
upon in the province of Flanders. 


How a motor ship can trade between Europe and 
America without paying anything for her fuel is indicated 
in the case of the Buonos Aires, men:ioned by the Motor 
Ship, which is running between San Francisco and Scan- 
dinavia. She has a capacity of 1500 tons of fuel oil, and 
bunkering this amount at San Francisco, she is able to sail 
to Stockholm to sell 800 tons at that port, return to America 
and still have some oil left in her tanks, since the total 





vehicles were pusned up against the buffers the coupling 
between the second and third coaches was forced off the 
hook, and as the gradient from the buffer stops falls 1 in 71 
the three coaches followed the passenger train. Colonol 
Pringle was holding an inquiry into the causs of the acci- 
dent on Wednesday, the 30th. Tnis and the Abermule 
accident of January 26th last are the only fatal passenger 


amount required for the round voyage is under 600 tons. 
As oil fuel at the present moment costs about £5 per ton 
at San Francisco, the total amount paid for 1500 tons is 
in the neighbourhood of £7500. Selling 800 tons of oil 


at Stockholm probably brings in quite £8000, so that the | share of the business, which had been considerable. 


coal, of which there are immense deposits in that province. 
Through experiments made by the Lignite Utilisation 
Board, a satisfactory method of preparing the fuel has 
been evolved, and in June next, the Minister said, the 
product will be placed on the market, at a price well below 
the price at which anthracite coal is being sold to-day in 
the Manitoba market. The minimum capacity of the 
plant will be 100 tons of briquettes daily. When com- 
pleted, the plant and preliminary investigations will have 
cost 675,000 dols., half of which is to be paid by the 
Dominion Government and half by the Provincial Govern 
ments of Manitoba and Saskatchewan. 


Ix the section of his general report on the industrial 
and economic situation in Norway at the end of last year, 
Mr. C. L. Paus, Commercial Secretary to H.M. Lega:ion 
at Christiania, states, with regard to the electrical industry, 
that during the year German firms re-established their 
position in the market, and an expert es.imated .hat they 
had secured 25 per cent. of the business in all kinds of 
electrical machinery. Imports from the United Kingdom 
remained small, owing to the fact that Bri ish manufac- 
| turers had been in a position to obtain a sufficiency of work 
| which paid them better than aeliveries to Norway. In 
the case of cables, British exporters had secured a _ 

or 











vessel has actually been able to make the round trip without | the moment the demand in Norway had relaxed, owing 


paying anything for oil fuel. 





= accidents in the United Kingdom since July 17th, 
920. ; 


Moreover, this does not | to the stringency of the money market. 


It was, however, 


detract from the. cargo-carrying capacity. as the fuel is | the opinion of an expert that the rapid development would 


mostly carried in double bottoms. 


| not long be retarded;” 
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FLOATING PNEUMATIC GRAIN-DISCHARGING PLANT 
HENRY SIMON, LIMITED, MANCHESTER, ENGINEERS 


(For description see page 381) 
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Mines and Miners. 


Ir is our constant endeavour, when dealing with 
labour economics in these columns, to avoid all 
suspicion of partiality, and to write. as far as lies in 
our power, in a spirit of scientific detachment. That 
is no easy task, and if our human sympathies threaten, 
sometimes, the chain of analysis, we can only ask for 
toleration of a weakness that is common to all. We 
have, indeed, deliberately adopted an attitude of 
rigid science, not because we are incapable of feeling 
with those who must suffer under it, but because we 
see the opposite course leading us, like indiscriminate 
charity, into an economic bog from which ultimate 
escape may be impossible. We have recollection of 
a line by Thomas Love Peacock—is it in Melin- 
court ‘—which runs somewhat as follows: “It is 
better for the benighted traveller to stand still in 
the dark than to follow an ignus fatuus into a fatal 
quagmire.” The sentence is well worth bearing in 
mind in these days when no man can see his way 
through the economic obscurity that has settled upon 
all nations and when an appreciable portion of man- 
kind is busy urging the other portion to chase a 
will-o’-the-wisp which flutters hither and thither 
before its ardent imagination. That a way can 
be made through the quagmire we have never doubted, 
but it must be built by slow and laborious effort. 
Man can no more launch out at full speed—as some 
social reformers would have him do—upon the 
treacherous ground, than Stephenson could drive a 
train across Chat Moss till he had laid his road of 
faggots across it. We have heard it said that we 
are unsympathetic to the workpeople of this country. 
That is far from the fact ; we hope to see them enjoy 
amenities of which they themselves do not dream, 
but we know all too well that those amenities can 
only be attained by slow degrees, and that the 
attempt to reach them hurriedly cannot fail to delay 
the time of their arrival. We may claim, then, that 
our sympathy is solid as well as sincere, for it seeks 
the establishment of social improvement on an 
enduring foundation, and avoids those quicksands 
into which the park orator would lead too-ready 
listeners. 

With these few words of explanation of our position, 
let us turn to the industrial disturbance of the day— 
the payment of mine workers. It will be convenient 
to give in outline the history of the trouble. Last 
August a measure called the Mining Industries Bill 
was passed by Parliament. It enacted that State 
control of the mines should continue for one year— 
that is to say, till August, 1921. In October last a 
coal strike occurred, and was settled by the adoption 
of an agreement—based on the value of the coal 
available for export—which was to come into force 
on January 3rd, and to hold until another plan had 


In the meantime the trade depression 


the miners. 
came, and the export of coal at a high price, on which 
the Government counted to pay a huge subsidy to 


the mines, dwindled to nothing. Having no money 
with which to carry out the terms of the Act of 
August, 1920, the Government decided to repeal it 
and to de-control the mines as from March 3lst. 
There can be no question of the right of Parliament 
to repeal the Act, and none, either, of its wisdom 
in bringing rapidly to an end an impossible contract. 
The whole trade of the country had crashed with the 
coal trade, and to impose further taxation on indus- 
tries already cripped or killed was out of the question 
Whilst these events were taking place the conference 
on wages between the mineowners and miners was 
being carried on. The owners made an offer to the 
miners which, in many cases, meant that under 
present conditions no profit would be made by the 
mines, and in some cases an actual loss. Mr. Frank 
Hodges has admitted that the owners can go no fur- 
ther, and that to pay the wages his Federation is 
demanding is an uneconomical proposition. He 
therefore insists that control and subsidy should be 
continued. But the matter does not end there, and 
the fight is, as a matter of fact, taking place mainly 
over a matter of principle. The mineowners insist 
on paying by districts; the miners desire national 
rates. They wish the owners to pool their profit, so 
that it may be possible for a poor mine to pay wages 
at the same rate as a rich mine. 


There are in all probability political wheels in this 
complicated machine. There are Communists amongst 
the miners who believe that if sufficient pressure is 
brought upon the State it will be forced to run the 
mines as a national concern, and there are Syndicalists 
who do not care about anything else as long as they 
can damage Capital; it is possible, too, that there 
are international revolutionaries at work, who have 
a mania for overthrowing social systems. These 
matters we leave to the politician. We are concerned 
only with the economic aspects of the question. Our 
arguments are not directed to the miner, whom we 
shall not reach, but particularly to those young men 
whom, we are assured, are to be found in large 
numbers in our colleges and universities, whose 
sympathies are so great with the under-dog that they 
cannot see the business side of the problem. We are 
quite ready to admit that the fall in wages of miners 
is serious, that many men and boys will find them- 
selves much shorter of pocket money than they have 
been for months past, and that in some districts 
there will be actual difficulty in making both ends 
meet. But the alternative stares us in the face that 
if the price of coal cannot be kept down we can neither 
carry on our trade in the export of things made by 
the help of coal, nor can we export the coal itself 
in the face of foreign competition. Hitherto we have 
bartered coal for food ; if we cease to do so we cannot 
support the population of the country, and with a 
reduced population the conquest of these islands is a 
foregone conclusion. It cannot be too frequently 
insisted that the very life blood of Great Britain is 
foreign trade, and that if we lose it we lose all. Let 
us further admit with our warm-hearted young friends 
that coal-mining is a disagreeable business—not as 
disagreeable as it appears to them, but still disagree- 
able—and should, therefore, be well paid. One of the 
miners’ leaders has said that if certain mines cannot 
afford to pay good wages then they ought to be closed 
down. Were coal a luxury we could do without, 
much might be said for that heroic course, but, as 
everyone knows, we are so burdened with debt and 
have such long war-time arrears to make up that we 
cannot discard any sources of revenue, and. disagree- 
able as mining may be, it has to be carried on by 
someone. It is a fact that no amount of sympathy 
with the bottom dog can ever get over that a deal of 
dirty work has to be done in this tiresome world, and 
that every nation must have its quantum of hewers 
of wood and drawers of water. Some day, perhaps, 
we shall know how to do without coal or how to burn 
it by Sir William Ramsay’s method without raising 
it; but when that time comes there will be other 
occupations that will be relatively unpleasant, and 
soméone will have to carry them on. A doctor who 
worked for several years in a colliery district put the 
matter to us in a new light a few days ago. As long, 
he said, as the miners lived in hovels, which were 
little, if any, better than the mines themselves, they 
did not find mining a very distasteful craft ; but as 
their above-ground conditions were improv ed, their 
dislike for mining augmented. In that experience a 
difficulty which dogs general education and which 
has not yet been grappled is presented. On the 
one hand, we have the youth with good education, who 
has been taught to regard it as a valuable business 
asset and cannot understand why he may have to 
do work for pay lower than that for which his training 








world which is likely to be of interest to engineers. 


been reached in conference by the mineowners and 


has fitted him, and, on the other, we have those who, 
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refined by the education they have enjoyed, are 
nauseated by “ menial jobs.’ Lord Askwith tells 
us in his recently published book on labour disputes 
that agitators are bred from men of the former class. 
What escape there is from the quandary we do not 
know, for the world is not yet advanced enough to 
regard education as wholly unconnected with position 
in life, nor has it progressed so far that even the 
lowest class of labour has no repulsive features to a 
refined and educated man. We need scarcely say that 
the improvement in the conditions of life of 
miners, as of all other sections of the industrial 
population, always has had and always will have our 
warmest support, but if such improvements stand in 
the way of the getting of coal they will soon defeat 
themselves. Coal has to be mined, there is no 
question about that, and no more can be paid for the 
yetting of it than is equivalent to its industrial value. 

We have referred to the fact that the dispute is 
held to be over the principle that wages should be 
fixed on a national basis. It may be assumed that 
our readers are familiar with the objections of the 
owners to that principle. To us it seems there can be 
no two opinions about the correctness of their views. 
It has been suggested as an alternative that the 
miners shall pool their wages and divide them on a 
national basis. No one doubts for a moment that 
they will refuse to do anything of the kind, and that 
they will support their refusal with precisely the 
same class of arguments as those used by the mine- 
Both propositions are economically un- 
sound—suitable, perhaps, for a land of angels, but 
not for a country of human beings. It would be as 
vain to expect the best mines to make their best 
efforts if they were supporting bad mines as to expect 
well-paid miners to make the maximum pay when 
they could enjoy only a certain small portion of it. 
On the other side, the bad mines and the bad workers 
would certainly -show little diligence as long as they 
were paid in part by remittances. We all of us know 
that we are far less inclined to make an effort to 
earn a pound, out of which the income tax authorities 
will commandeer six shillings, than we were to earn 
it when the tax was trifling. It would be so with 
mineowners and miners were they called upon to 
equalise wages. 

We come now to the last and most sinister aspect 
of the dispute—the flooding of the mines. To preserve 
an attitude of scientific detachment in the face of 
that action is well-nigh impracticable, for it appears 
to be a manifestation of crass folly, and with folly 
no argument is possible. We can only compare it 
with the action of a starving mob which, as a protest 
against the high price of bread, burns down a granary. 
The damage of the mines will not only postpone the 
day when work can be resumed, but, worse still, it 
will delay the time when the industry can afford 
to pay better wages, because the money that might 
have been expended on further improvement of the 
equipment of mines will have, sooner or later, to be 
spent on recovering the flooded galleries and repairing 
the general wreckage. Nothing short of madness, 
or the determination to bring about a desperate social 
condition, could have inspired an action so dia- 
metrically opposed to the very things the miners 
profess to desire. We are glad indeed to read in later 
reports that all districts are not adhering to this 
criminal policy, and that where the pumpmen and 
enginemen have not been allowed to resume their 
work no obstacles have been put in the way of volun- 
teers; but we are dismayed by the refusal of the 
Miners’ Federation to accept the condition, precedent 
to the re-opening of negotiations on the question of 
wages, that the enginemen should at once return to 
work. It is impossible to imagine that the conference 
could be of a friendly nature whilst the mineowners 
received daily reports of the destruction of their 
property by flooding and whilst the Miners’ Federa- 
tion made no efforts to stop, and perhaps even 
continued to encourage hostile action. 

Not a single industry of Great Britain is inde- 
pendent of the mines. It is the key industry of key 
industries, and its destruction would in a very brief 
space be followed by the fall of the kingdom, and 
with it of the Empire. There are hotheads who snap 
their fingers at that prospective calamity, but we do 
not believe the bulk of the miners have any desire to 
plunge themselves and their families into a bitter 
struggle for bare existence.and ultimate subjection 
to a foreign race, and we are perfectly certain that not 
one in ten of the rest of the population has any inten- 
tion that the risk shall be run. Nothing that the 
miners have done has alienated the public sympathy 
so completely as this mad step. 


owners. 


The Valuation Advisory Committee. 


Wrrn the end of the official financial year, what 
was known as the Valuation Advisory Committee 


assist the Ministry of Munitions and the Board of 
Inland Revenue in determining what proportion of 
the capital expenditure incurred by controlled 
establishments in the manufacture of munitions 
should be borne by themselves, and what proportion 
charged against excess profits. Composed as it was 
of engineers and surveyors of high standing, who all 
served in a voluntary capacity, the Committee, from 
the time of its inception, inspired confidence ; nor was 
that confidence misplaced. The Committee ceases to 
exist with the reputation that every case with which it 
dealt was treated with scrupulous fairness, and with 
the sole aim and object that justice should be done as 
between the manufacturers and the Government. 
Among its duties was that of inquiring into various 
expenditures with a view to ascertaining what the 
results of those expenditures would be worth at the 
end of the war to the establishments which had in- 
curred them. The difference in each case between the 
sum actually disbursed and the estimated after-war 
value was the amount which the Committee recom- 
mended should be written off. Capital expenditure 
approximating to £100,000,000 was investigated in 
order to determine what proportion should, with 
fairness and equity be borne by the controlled owners 
as having a value which might be utilised when its 
user for the needs of war had ceased. From all 
accounts the Committee appears to have carried out 
its functions remarkably well, and although events 
subsequent to the war may have tended to show that 
the values still to be borne by manufacturers are in 
some cases unduly high, the opinion is almost unani- 
mously held that the Committee did its work with 
the best knowledge which was available at the time 
when its decisions were made. It is, indeed, regretted 
in many quarters that, while there still remain 
numerous cases of expenditure to be inquired into, 
the Committee has been dissolved. But it was not 
to be expected that several eminent professional 
men could be kept for an indefinite period away from 
their own businesses. Having, however, had exper- 
ience of the advantages of dealing with a Government 
Department which acted upon first-class technical 
advice and not solely on its own initiative, there are 
many manufacturers and engineers in the country 
who are desirous to see appointed an expert body, 
similar to that which has just been disbanded, to 
clear up what remains of the aftermath of the war. 
They feel that such a course would be far perferable 
to leaving the matter to haphazard bargaining 
between themselves and the Inland Revenue Depart- 
ment unassisted by advisers with the necessary 
technical knowledge. 
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The Scientific Papers of Bertram Hopkinson. Collected 
and arranged by Sir J. Atrrep. Ewine and Sir 
Joseph Larmor. Cambridge: The University 
Press. Price 63s. net. 

Tue late Professor and Colonel Bertram Hopkinson 
died in the service of his country on August 26th, 
1918. As organiser and head of the Orfordness and 
later the Martlesham Heath experimental and testing 
stations of the Royal Air Force he deemed it his duty 
to become a pilot at an age twice as great as that of the 
average war-time flying officer. Possessing not only 
rare scientific ability, but great physical strength and 
an adventurous spirit, flying attracted him from its 
earliest days. When the war came his whole-time 
services were not long in being requisitioned by the 
Air Council, and in order that he might acquire first- 
hand knowledge of flying conditions and at the same 
time increase his influence over his officers, he learnt 
to fly in the intervals of his work at Orfordness. In 
spite of the remonstrances of his friends, he persisted 
in using the aeroplane as a means of transport. On 
the date of his death he set out alone from Martlesham 
Heath in a “* Bristol fighter ’’ on his way to London. 
Near his destination he apparently lost control of the 
machine in some low-lying clouds, and on emerging 
therefrom had insufficient time to recover before 
striking the ground. He was killed instantly. The 
tragedy with which his brilliant career was cut short 
was paralleled by the fate of his father, Dr. John 
Hopkinson, who, with three other of his children, was 
killed while mountaineering in the Swiss Alps in 1898, 
and by that of his youngest brother Cecil, who was 
fatally wounded in Flanders in 1915. 

Long before the war caused Professor Hopkinson 
to turn his whole scientific energy to the perfection of 
the military aeroplane, his abilities as an engineer had 
been fully demonstrated in many directions. His 
interests were not confined to one field. At Cambridge 
his studies were chiefly mathematical. After leaving 
the University they became legal and ultimately led 
to his being called to the Bar in 1897. On the death 
of his father, however, he definitely took up engineer- 
ing and associated himself in partnership with his 
uncle, Mr. Charles Hopkinson, and his father’s assis- 








ceased to exist. The Committee was constituted to 


tant, Mr. Talbot. His training in engineering had been 


received almost unconsciously from his father, but 
however irregular it may have been, he soon proved 
himself a master of it. With his partners he was 
responsible for, among other works, the design ot 
electric tramways in Crewe, Newcastle, and Leeds, and 
by scientific research he was successful in developing 
certain matters arising out of his firm’s work. His 
professional reputation speedily grew; so much so, 
that in 1903 at the early age of twenty-nine, and 
although quite untried so far as teaching was con 
cerned, the electors of Cambridge University chos: 
him to fill the Chair of Mechanism and Applied 
Mechanics. Under his charge the Cambridge Enginee: 
ing School prospered and acquired great repute, 
particularly in the matter of research work. 

His published writings during his professoriate, a 
shown by the memorial collection now before us, 
reveal not only his scientific insight and experimental! 
ingenuity, but also the great mental adaptability 
with which he was endowed. All aspects of elasticity 
and the strength of materials came within his purview. 
while on the theory of the gas engine and gaseou 
explosions he was an acknowledged expert. In 
addition, magnetic and electric research claimed hi 
attention. With Mr. Thring he invented a torsion 
meter for the measurement of shaft horse-power, and, 
probably as an outcome of his gas engine work,- h« 
studied closely the detonation of high explosives and 
the impact of bullets and developed new means otf 
measuring them. 

In the last three years of his life his genius fo: 

scientific investigation and research was devoted, a 
we have said, to aeronautics, but his war work was 
not confined to that field. In the very early days he 
was engaged at the Admiralty under Sir J. A. Ewing 
in the collection of * intelligence ’’—presumably 
a technical and scientific nature—and in conducting 
experiments on the protection of warships from th: 
effects of mines and torpedoes. The development of 
the ‘‘ blister ’’ is, in part at least, attributable to hi- 
work. Instead of a water jacket inside the blister lh: 
proposed an internal structure capable of absorbing 
by its deformation the energy of an explosion. His 
ideas in this direction are, it is recorded, a feature ot 
the “blisters”? in H.M. battle-cruiser Hood. His 
fitness for work of this nature arose from the special! 
study which in pre-war years he had made, as 
stated above, of the nature and measurement of 
explosions, not only of gaseous mixtures, but of high 
explosives. His connection with aeronautics came 
about with the natural transition from his Admiralty 
work to the study of bombs. From bombs he passe:! 
to bomb sights—including the gyro bomb sight—and 
thence to guns and ammunition for aircraft. In the 
spring of 1916, on his recommendation, an armament 
experimental station was started at Orfordness and 
was placed entirely under his control. Here, in addi 
tion to experiments on armaments pure and simple, 
work was carried out on self-sealing tanks and other 
accessories and the development of night flying and ot 
navigation in bad weather. Later on the testing ot 
aesoplanes was added to the work of the station, and 
when that branch was transferred to Martlesham Heath 
the work remained under his control. Finally, the 
experimental work at Farnborough and the Isle of 
Grain was placed within the scope of his duties. 
We have dwelt on the record of Professor Hopkin 
son’s war work because it is not generally recognised, 
we think, to what an extent the final years of his life 
were devoted to the development of aeronautics and 
because it was in those years that his genius un- 
doubtedly found its highest expression. Great as was 
his repute before the war, he was at his best in the 
three years preceding his tragic death. No record of 
this portion of his work is to be found in the ** Collected 
Papers ” before us, and no record probably will eve: 
be published now. Aeronautics is the poorer for his 
loss, but still more is the whole of engineering science, 
and indeed civilisation in general. He presented a 
rare combination of scientific erudition, an adven- 
turous spirit, physical strength and activity, and an 
adaptability that would have won for him a foremost 
place in any path of life he might have chosen to 
follow. 


SHORT NOTICES. 
By J. Emerson Dowson and A. T. Larter. 
London: Longmans, Green and Co. 1920. 21s. net 
—This is the fourth edition of Mr. Dowson’s work. 
which first appeared in 1906, a time when it was considered 
impractical to make gas for engines from bituminous coal 
Since then great advances have been made in the construc 
tion of producers, and the new edition of the book has 
been overhauled to cover those improvements. New 
chapters have been added on the manufacture of gas fron 
peat, in which connection the authors say that it is un 
necessary to reduce the water content of the peat below 
from 40 to 50 per cent. on producers for use with road 
traction and on marine gas engines. These latter additions 
enhance the value of an already useful volume 


Producer Gas. 


Practical Design of Marine Single and Double-ended 
Boilers. By John Gray. London: Constable and Co., 
Limited. 1921. 12s. 6d. net.—This is a second edition, 
made necessary by the alteration of the survey rules since 
the book first appeared. The subject is dealt with by 
giving brief descriptions of the principal types of return 
tube boilers, of the Inglis boiler, and of the Hawthorn- 
Armstrong water-tube boiler. Various features in the 
designs are then picked out and the methods of propor- 
tioning explained. The book is of a rather sketchy 
nature, but might prove useful to a draughtsman already 





fairly well acquainted with the subject. 
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Floating Pneumatic Grain 
Discharging Plant. 


NoTWITHSTANDING their low mechanical efficiency, 
pneumatic grain discharging plants are rapidly displacing 
all other systems, both at home and abroad, chiefly on 

ecount of the great economy in manual labour effected 
handling and trimming as compared with other 


in : 
Another advantage possessed by the pneumatic 


methods. 


levator is the comparative absence of dust, which has 
, deleterious effect upon the health of men engage 1 when 
With a pneumatic plant the 


bucket elevators are used. 


TIPPER SEAL 


Hexible piping through which the grain is aspirated can 
be introduced into any small opening, or carried inside the 
vessel any distance, so as to deal with grain stowed away 
in awkward corners. Furthermore, the pneumatic system 
is equally adaptable to stationary and portable plants. 

During the war many self-contained floating plants were 
supplied by the firm of Henry Simon, Limited, Manchester, 
to the French Government, to with the greatly 
increased imports of grain which became necessary as 
the result of the withdrawal of manual labour from the 
land, coupled with the loss of the invaded territory. To 
Cherbourg, Havre, Calais, Boulogne end Dunkirk floating 
pneumatic plants were su] plied for the dis« harge of grain 
The latest development of the floating system, 
with which we are about to deal, has been supplied to the 
Bristol Dock Committee by Henry Simon, Limited, and 
is now in use at the Avonmouth Docks, It has a capacity 
of 180 tons per hour, and is a combination of pneumatic 
and band systems for simultaneously discharging from a 
grain ship to lighters by spouts or by means of the band 
conveyor across the deck of the ship to bands below the 
The whole plant is carried on a reinforced concrete 
pontoon, and is shown in operation on page 378 


cope 


ships. 


quay. 


PontTOON. 


The pontoon is rectangular in plan, with vertical sides 
and sloping ends. Its overall dimensions are :—Length 
88ft., beam 25ft. Sin., depth 18ft., while the mean draught 
is llft. The thickness of che bottom is 5in., while that of 
the sides varies from 3}in.to 5in., and that of the deck 
3hin. The total weight of concrete in the structure is 
550 tons. The flat bottom is arranged with main beams, 
25in. by 9in., running fore and aft, with secondary beams, 
l4in. by 5in., at right angles, which carry the slab—the 
equivalent of the bottom plating. The deck is arranged 
with hatchways to suit the machinery, and is supported 
by stanchions and concrete bulkheads. A hard wood 
fender is provided above the water level ell round the 
pontoon. The reinforcement consists of mild steel bars, 
and no special precautions were taken to ensure water 
tightness beyond coating the bottom with bitumastic 
paint. 

The substructure or support on which the whole of the 
pneumatic plant is carried is 21ft. 6in. by 20ft. 6in. by 
28ft. 9in. high, and is bolted down to the pontoon by hook 
bolts interlaced in the reinforcements of the pontoon. 
The structure is built of 4in. by 4in. by Jin. corner angles, 
with panellings for the plates of 4in. by 4in. by }in. tees. 
The weighing floor is constructed of Sin. by 6in. joists 
with side channels to match, and is covered with jin. 
chequer plate. Holes are arranged in this floor for the 
weighing machines and elevator legs. Helf-way up the 
tower there are 12in. by 5in. joists securely built into 
the sides of the structure for carrying the swinging frames 
in which the weighing machines are carried. The tipper 
floor is built of 8in. by 6in. joists with channels at the side 
to match, and is covered with jin. chequer plating ; holes 
are also provided in this floor for the tipper, two elevator 
trunks and dust seals. The top deck of-the structure is 
of jin. chequer plating supported on main joists 14in. by 
6in. section. Holes are made in this floorfor the receiver 


and for the two elevator trunks, as well as for the 
slewing pillar of the conveyor. Tee bearers are provided 
on all floors to form plate landings. Suitable access 
platforms with companion ways and internel ladders 


with trap doors are fitted where necessary throughout 
the structure, while many of the plates are removable. 
8o that any large piece of machinery can be put in position 
or taken away at will. Steel doors and window frames are 
fitted throughout, and between the top floor and the top 





| 


deck heavy struts are bailt under the support for the 
conveyor. 

On top of the substructure there is built a triangular 
shaped superstructure 12ft. 3in. wide at the bottom, 
3ft. wide at the top and 20ft. 6in. long, the overall height 
being 34ft. 9in. It is a braced framing for carrying three 
pneumatic intake pipes, the telescopic band conveyor 
and the operator's cabin containing the winches and 
controller. This superstructure, where the conveyor is 


fitted, is built of channels 1l2in. by 3}in. by 32.88 1b. in 
two frames at the lower portion, and 8in. by 3}in. by 
22.72 lb. channels at the upper portion, with 5in. by 5in. 
| by jin. tension engles at the rear portion and reinforced 
The bracings are 3in. 


2 . 
by plating at the lower portion. 


by 3in. by angles, with 6in. by 3in. by 14.49 lb. 
channel horizontal members. The remaining two frames 
are built of 4in. by 4in. by jin. angles with bracings of 
similar size. The operating cabin projects from the 
structure, and is built generally of 6in. by 3in. channels 
with angle bracings and 16 gauge sheets supported on 


jin. 


2in. by 2in. by }in. purlins 

The conveyor frame projects at the front of the crane 
post on a slewing pillar of 12in. by 6in. joist with a 4}in. 
trunnion. The hinged portion of the jib at the foot is 
carried by cast steel brackets on a 4in. shaft. The girder 
frame of the conveyor is 45ft. 3in. long, and is of the built 
up platea type, 4ft between the yicders, with 3in. 
3in. by din plates. Runner plates 


6in 
by angles and 5',,in 


The luffing is performed by a 5 horse-power motor; the 
luffing speed is 7ft. per minute. The telescoping of the 
frame is effected by a 5 horse-power motor, the speed 
being 15ft. per minute. Although in this case the slewing 
is performed by hand gear and can be completed through a 
complete range of 90 deg. in two minutes, provision 18 
made for doing the work by mechanical power if desired 

PNEUMATIC PLANT 


The method of discharging the grain is to create a 
partial vecuum in a receiving chamber by means of 
vacuum pump, and the air rushing along the conveying 
pipes carries with the grain from nozzles at the free ends 


of the pipe lines, the grain being deposited into a receiving 





CONTROL CABIN 


chamber at the other end. The grain is then discharged 
from the receiving chamber by means of a valve, and is 
raised by means of bucket elevators to either the spout 
for discharging into lighters or to the telescopic band 
conveyor for delivery across the ship to the quay. 

The engine-room, of which illustrations are given, is in 
the forward end of the pontoon. The main engine is of 
the compound vertical marine type, and is direct coupled 
to the pumps, with a fly-wheel between, through a solid 
forged coupling. The cylinders are 12}in. and 
25in. in diameter by 19in. stroke. The speed is normally 
125 revolutions per minute, but it can be increased 25 per 
while running by means of an auto-expension 
The high-pressure valves are of the piston type 


engine 


cent. 


governor 
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MAIN ENGINE AND PUMP ROOM 


are fitted on the girders for the telescoping portion of the 
framing. The sides are braced together with 2in. by 2in. 
by jin. diagonels and Sin. by 2}in. horizontals. The 
moving part of the girder is a cantilever 36ft. long, 5ft. 3in 
high at the hip, 3ft. 3in. high at the back, and 2ft. lin. 
high at the front. The width is 6ft. 6in. between the girder 
frames. The conveyor belt, which is of the trough type, 
is two-ply, 24in. wide, is mounted on rollers 1S8in. diameter 
and has a carrying capacity of 200 tons of wheat per hour 


when running at 550ft. per minute. It is driven by a 
15 horse-power electric motor through gearing, and is 
fitted with screw tensidning gear at the outer end. The 


conveyor can be luffed, slewed and telescoped at will, 


the latter provision enabling the grain to be delivered 
across a ship lying alongpide into receptacles on the quay. 





and the low-pressure valves are of the double-ported slide 
style. The engine works condensing, and the condenser 
is nested behind the engine frames, of which it forms a 
part. The ends of the condenser are so arranged that the 
tubes may be examined without disturbing the pipe con 
nections. The air pump is of the Edwards type, and 
worked by a rocking shaft off which are also operatod bilge 
and feed pumps, the latter having double glands and 
specially light valves to reduce the noise when running. 
Special damping valves are also fitted to the feed pump. 
The condenser has an auxiliary connection for steam from 
the dynamo engine, which is used for lighting and for the 
supply of current to the auxiliary motors. 

The electrical generating set comprises a high-speed 
enclosed type compeund engine, with exhaust either to 
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PNEUMATIC GRAIN-DISCHARGING PLANT 
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atmosphere or condenser. This engine has a shaft expan- 
sion governor, with adjustment while running. .A 
voltage of 250 is used so as to be the same as that of the 
eupply in the docks, The dynamo is so compounded as 
to give a level voltage on any load. 

‘ The boiler is of the marine type, 11ft. 6in. in diameter 
and 9ft. 6in. long, and its pressure is 165 1b. per square 
inch. Itis arranged with a specially designed combustion 
chamber, having sloping tops to reduce the possibility of 
uncovering the plates near the boiler circumference, in 
case the pontoon should take a list, which, in craft 
of this nature, may at times be prolonged. There are 
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require very little attention. The in is taken in by 
three pipes, two of 18in. diameter, which are used as long 
as there is ample grain in the ship’s hold, and one of Sin. 
diameter, which can be “ blanked off” until required to 
assist in “clearing up.’ All three pipes heve slewing, 
luffing and telescopic movements controlled electrically 
from the cabin, from which a commanding view of the 
deck of the ship is obtainea. The grain is discharged 
into a receiver from which it is delivered through a large 
tipper seal into a double hopper which feeds two 1-ton 
Avery automatic grain weighing machines swung in 
pendulum frames. These weighers in turn deliver into a 
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fing hotween the box and its seating is prevented. The 
| rocking chamber contains two pockets, which are alter- 


nately brought into communication with the grain outlet 
from the receiver. While each pocket is thus engaged and 
therefore under vacuum, its hinged discharge door is held 
closed by atmospheric pressure. Simultaneously the other 
pocket has swung far enough over to admit air through 
the feed opening and has permitted the door to open and 
discharge its contents, The frame of the tipping box, 
including the circular rubbing face, is of cast iron, and is 
pivoted in adjustable bearings, the latter being supported 
by brackets carried from an upper seat or casing. In this 
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three possible feed supplies. First of all, the feed pump 
on the main engine; secondly, the donkey pump; and, 
thirdly, an injector, which is of the automatic starting 
type. The feed-water is taken from a “* hot well,’ which 
receives the condensed steam from the engine, a ball valve 
maintaining an additional supply of fresh water, as 
required for making up. This “ hot well” is arranged 


so a8 to admit of scumming and, in addition, the feed- | 


water is passed through a triple filter of the cloth cartridge 
type. The feed arrangements are such that the boiler 
can be fed direct from the fresh water tanks instead of 
through the * hot well’? when necessary. The fresh water 





PLAN AND 


hopper provided with an arrangement of delivery chutes 
and valves, which permit the grain to flow to either or 
both of the two bucket elevators, This hopper and the 


| chutes and valves gre disposed in a central compartment 


of the pontoon. Of the two bucket elevators, that on the 
starboard side of the pontoon is shorter than the other, 
and delivers its grain through two swivelling jointed chutes 
to lighters alongside the mtoon. The other elevator 
on the port side delivers the grain through a swivelling 
chute to the telescopic band conveyor. The elevators are 
driven by a 28 horse-power electric motor. 

The outer end of the conveyor jib is carried by means 


Clutch i out position 
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SECTIONS OF TELESCOPIC BAND CONVEYOR 


casing are ports for exhausting the air from the pockets 
before grain is admittea to them. The object of this 
arrangement is to prevent the inrush of air carrying the 
grain over and into the dast collector. There is an air- 
tight joint between the tipping box and the upper casing, 
and the discharge doors are also rubber-faced for the same 
object. The tumbling box is caused to oscillate through 
the desired angle by a crank and connecting-rod and 
mechanism operated by a train of spur gear wheels. 
Interposed between the connecting-rod and the tippers 
are helical springs, the object of which is to prevent 
damage to the apparatus should a solid body become 
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ARRANGEMENT OF HALF-TON ELECTRIC WINCH 


tanks are placed one at each end of the boat, and they are 

interconnectea and divided into compartments, so that | 
the fresh water supply can be used to some extent as | 
additional ballast for preventing list, each compartment | 
in the tanks having a seperate control valve. | 

The main vacuum pumps have cylinders 431in. diameter 

by 16in. stroke, and are each fitted with eighty-four valves 
composed of steel discs mounted on spindles and con- | 
trolled by light springs. The special feature claimed for 
the main vacuum pumps is their high efficiency with a 
low vacuum of between Tin. and 12in. mercury. They | 
are constructed so as to be unaffected by dust carried 

over in the air, and the cast iron piston rings are lubricated 
by means of a dry graphite composition which is said to | 


of four-sheave wire rope blocks, the fixed blocks being , jammed between the cross bar of tlie tipping box and the 


secured to a swivelling cat-head, thus enabling the con- 
veyor to be slewed with a minimum expenditure of power. 
A complete system of interlocking of the telescoping ana 
luffing control gear has been provided so as to obviate 
the ibility of mistake in the manipulation. It permits | 
of the conveyor only being luffsd when the telescopic 
section is in the stowed position. 

The pneumatic system includes a cyclone dust separator, 
which collects the dust from the grain and 
through a separate seal to the feed hoppers above the 
weighing machines, where it rejoins the main stream of 
grain. The tumbling box of the tipper seal is mechanically 
operated, and stoppage of the plant by a foreign body get- 





jlip of the seating—an advantage not possessed by the 
usual rotary seal. 
| to allow for the normal compression of the springs. 


The crank mechanism is adjustable 


The grain pipes being telescopic, the height of the nozzle 


can be varied to the extent of 16ft. according to the level 
of the grain in the ship’s hold. 
| within the lower one, thus preventing the grain falling 
between the joint and causing jamming. The bottom end 
delivers it | of the pipe is raised or lowered by means of wire ropes 
| carried over guide pulleys. 


Tne upper pipe slides 


The suction nozzles are built up of wrought iron plates, 


acetylene welded and riveted, and consist of three parts, 
two of which form the duct by which the grain enters, 
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and between them is the annular air chamber through 
which surplus air is admitted. The amount of air admitted 
in excess of that which flows in with the grain depends 
upon the material which is being lifted and other con- 
ditions, such as the position in which the nozzle is working. 
[t is regulated by means of a hand screw, which moves a 
valve in the body of the nozzle. 

The starters of the 28 and 15 horse-power motors are 
specially interlocked, so that if the conveyor motor stops 
the elevator motor will stop also, but the interlock is such 
that if the elevator stops the conveyor will not stop. 
Farther, because the elevator motor may, at times, be 
required to run by itself and not with the bands, a special 
ent-out switch is arranged so that by pressing a button 
the elevator motor can at will be run without the band 
motor, the latter, under normal circumstances, having to 
he started up first. This cut-out switch is, however, made 
fool-proof, so that it cannot be left accidentally cutting 
out the interlock whenever the band is required to run 
with the elevator. There are also special interlocking 
arrangements, &c., for the winch motors, which are all 
operated by tramway type controllers. The controllers 
are arranged in pairs in one case, and the two for dealing 
with the telescopic band are interlocked so that only one 
operation can be carried out at once. The controllers are 
arranged with special notches and automatic power brake 
connections, @ provision which is especially necessary for 
telescoping the band, because care must be taken that the 
band is not luffed whilst telescoped out, owing to reversi- 
bility of the telescoping operations. In one case, with the 
band inclined upwards, there is danger of automatic 
running in, and, when inclined downwards, of automatic 
running out. It will be seen that limit switches are 
necessary, and must be worked in conjunction with the 
special interlocking. For luffing and telescoping the 
pipes, the controllers are again of the tramway type, and 
are arranged in one case and with one handle, giving double 
operation end simultaneous control of two motors. Con- 
sidering that each motor is connected to several winches 
by clutches, it will be realised how many operations are 
controlled by the one controller handle. Where reversi- 
bility is possible, in addition to rheostatic braking, or 
regenerative braking, an electric solenoid brake also is 
provided. ‘The controllers are all collectively interlocked 
in addition, so that the main circuit breaker cannot be 
closed unless they are all in the “ off’’ position, thus 
avoiding any accident through one of the controllers being 
in the running. position when the feeder breaker in the 
eabin or in the dynamo room is closed. With regard to 
the winch and band motors, these are of a special weather- 
proof type, built on the gas explosion principle, but with 
soft packing and spigot joints, which are found suitable for 
protection against weather. The winch motors are series 
wound, and have, in addition, a shunt limit winding so as 
to avoid excessive speed if running light. This limit 
winding is also useful for giving rapid excitation when the 
motor is used for rheostatic braking. 

The plant is electrically lighted throughout, and accom- 
modation for the small crew is furnished in the after end 
of the vessel. Steam windlasses are provided, and they 
are utilised for moving the pontoon short distances along 
the quayside, or from hold to hold of a ship if required. 

Although the guaranteed capacity of the plant is 180 
tons per hour on wheat, we are informed that during 
&@ recent test an average rate of discharge of 200 tons 
per hour was obtained on a day’s working, and the 
capacity actually reached 216 tons for two continuous 
hours. The plant has been built to comply with the 
requirements of Mr. T. A. Peace, engineer-in-chief to the 
Bristol Docks Committee. 








Zinc Smelting in Great Britain. 


Tue electrolytic recovery of zinc was discussed at a 
meeting of the Faraday Society on March 22nd, in con- 
nection with a paper by Mr. Samuel Field, who put forward 
the case for the development of electrolytic methods in 
order to deal with low-grade British ores of this country. 
It was pointed out that recently three of the largest 
spelter works in South Wales, operating on the distillation 
process, had been closed down, the three works representing 
probably 50 per cent. of the country’s capacity. The 
reasons for this action were lack of suitable high-grade 
ores and high labour costs. Although Great Britain was, 
the author explained, one of the largest non-ferrous metal 
consuming countries in the world, and though its engi- 
neering industries were dependent on those metals not 
much Jess than on iron and steel, we were very far from 
self-supporting. The position of the metallurgy of zinc 
in this country prior to the war was typical of the deplor- 
able condition of non-ferrous metallurgy generally. During 
many years Great Britain had been losing her premier 
position as a metallurgical centre, and the growth of metal- 
consuming industries and their demand for metals hed far 
outdistanced the country’s production. For instance, in 
1913 the annual production was about 60,000 tons, and the 
consumption 220,000 tons, which left 160,000 tons to be 
imported. During the past five years the annual produc- 
tion had been 50,000 tons, against a consumption of 
180,000 tons, but to-day the zine industry was sorely 
depressed, and an annual output of 20,000 tons was prob- 
ably the present measure of the output. 

This lagging of the British industry was due mainly to 
the approaching exhaustion of the supplies of high-grade 
ores so indispensable to the long-established, though very 
wasteful, process of smelting known as distillation. As a 
result that process was being abandoned in America, 
Australia and Tasmania, and was being replaced by the 
electrolyite process, which was able to treat low-grade 
zine ores more efficiently than the distillation process. 
The advantages claimed for the electrolytic process were :— 
(a) The successful treatment of low-grade zinc and com- 
plex ores; (b) a higher recovery than distillation, up to 
85 to 90 per cent.; (¢) little or no skilled attention is 
required ; (d) a very high-grade product up to 99.95 to 
99.98 per cent. is yielded ; (¢) large bodies of home ores 
not amenable to distillation can be utilised; and (f) the 
cost of operation is less than that of distillation. 


and successfully worked out on a commercial scale for 
treating all types of complex ores, both from British and 
foreign mines, including Australian concentrates—the 
experimental work in connection with which has involved 
the production and sale of over 120 tons of electrolytic 
zinc—Mr. Field pointed out that numbers of electrolytic 
plants were already at work abroad. For instance, the 
Anaconda Copper Company had an electrolytic plant 
turning out up to 100 tons of metal per day, and extensions 
were under consideration. At Trail, B.C., a 40-ton per 
day plant was in operation. The Judge Mining Company 
was turning out daily 9 tons, whilst numbers of smaller 
works were also nearing completion or actually running. 
At Risdon, Tasmania, a 10-ton per day plant was in com- 
mission, and extensions to bring the output up to 100 tons 
per day were being rapidly pushed forward. These 
developments could only be regarded as a sign of the times 
and of the larger substitution of the electrolytic for the 
distillation process, and we in this country must not be 
behind in establishing the more modern method of treat- 
ment. The success of any electrolytic process, however, 
would always need to be judged by its adaptation to local 
conditions, and a simple electrolytic process as used abroad 
was quite inadequate to the economic treatment of home 
ores which were notoriously complex and difficult to deal 
with. 

In a few words, continued the author, the electrolytic 
process of zine recovery might be described as one of 
calcining sulphide ores to render the zine soluble in sulphuric 
acid, with the resultant formation of zine sulphate, which, 
after purification, was eleetrolysed with insoluble anodes, 
the zine being deposited in an easily detachable form and 
subsequently run down to ingots. In applying electrolytic 
methods to complex British ores the purification of the 
erude liquor was a matter of paramount importance. The 
crude zinc sulphate solutions contained small propertions 
of copper, cadmium, manganese, iron, cobalt, and nickel, 
together with smell amounts of antimony and arsenic, 
the whole of which impurities, with the exception of 
manganese, being highly detrimental. Recently discovered 
methods, however, had been entirely successful in reducing 
these impurities, the elimination of which was not a matter 
of separate operations. A three-stage purification scheme 
hed been evolved, and for it a 10-ton per day plant would 
require eighty employees, of which 40 per cent. would be 
women. Assuming three eight-hour shifts per day, with 
an average wage of 10s. per shift, and a power cost of .34d. 
per unit, it was calculated that working costs should not 
exceed the following figures per ton of zine :—Calcination, 
£2; power, £5 lls.; reagents, £3; molting cathodes, 
£1 10s.; stores, £1; salaries and wage, £4 10s.; interest 
and depreciation, £3 ; making a total of £20 lls. Interest 
and depreciation had been reckoned at 10 per cent. on the 
cost of the plant, exclusive of electric power plant. One 
great advantage of the process, however, was the simul- 
taneous recovery of other substances of value, such as 
sulphuric acid, lead, silver, and copper, and these by- 
products should bear a proportion of some of the costs, 
including calcination. With a concentrate of 40 per cent. 
zine, 10 per cent. lead, ana 5 oz. silver, delivered at £5 per 
ton, and the selling prices of pure zine at £36 per ton, lead 
at £24, acid at £5 per ton, ana silver at 3s. 6d. per ounce, 
av overall profit of £12 per ton of zine could be shown, 
giving an annual profit of £42,000 on a 10-ton plant. The 
above costs were based on the three-stage purification 
scheme, but Mr. Field said he had confidence that the 
figures, especially when operating on a larger scale, could 
be appreciably reduced. On the question of cheap power 
he said that that should be possible by utilising many of the 
low-grade fuels at present lying about the country and 
being put to no practical use. 


In the discussion which followed, Mr. W. R. Cooper 
said that although it appeared that the electrolytic process 
could be applied to certain ores in this country, he believed 
that the quantity of such ores available was not very 
great. If, therefore, the process had to be applied to 
imported concentrates from Broken Hill, would it be 
possible to compete in this country by treating these con- 
centrates if the Australians themselves were also using 
the electrolytic process, because, obviously, there would be 
less to pay to get a ton of zine over here than to carry the 
quantity of concentrates necessary to make a ton of zinc ? 
Mr. H. M. Ridge said that the position with regard to 
the zinc industry in this country was far more serious than 
even the paper had made out. Although British ore 
supplies were rather more important than might be 
imagined, he believed he was right in saying that at the 
present moment the production of British zinc ores had 
almost entirely stopped, because they could not be profit- 
ably produced at to-day’s prices. Apart from the fact that 
the whole of the South Wales zinc smelters had shut down, 
he believed there were now only two plants working in 
the country, one of which, he had been told, was being 
carried on unremuneratively in order to keep the staff 
and men together, whilst the other did not expect to be 
able to carry on much longer. It was true also that neither 
the Belgians nor the Americans could produce at a profit, 
and there was only one country in the world that could, 
namely, Germany, and that was due to the depreciated 
exchange. The question of costs was the prime essence of 
the whole matter, and power costs were an important 
aspect. In England before the war we were faced with 
power costs approximately double those in Scandinavia. 
Lhe lowest price quoted to him for a bulk supply of elec- 
tricity in Great Britain had been 85s. per horse-power-year. 
That meant that the industry of electrolytically treating 
zine ores could not flourish in this country, but would 
gravitate to those parts of the world where power was 
cheap. At present the horse-power-year cost in this 
country was about £8, against £2in Tasmania. Neverthe- 
less, he did not agree with the author as to the advantage 
of the electrolytic method over the distillation process 
from the point of view of working costs, nor as to the 
inability of the distillation process to deal with low-grade 
ores. On the Continent before the war zinc ores contain- 
ing as low as 15 to 18 per cent. zinc were being charged 
into the retorts of the distillation process at a profit, 
whilst during the war, in this country high-grade zinc 
made by the distillation process cost the Ministry of 
Munitions about half the price that was paid for high-grade 
zine made by the electrolytic process. There had been 
several electrolytic plants working in this country at 


existence, although he hoped that the company with waich 
Mr. Field was associated would be more successful. 

Mr. Campbell said he thought Mr. Ridge was unduly 
pessimistic with regard to the future of electrolytic zinc 
Whether the new process could be made commercially 
successful in England was another matter, but there was 
no doubt whatever that the industry could be established 
in the British Empire on a very large seale. It could be 
worked when the price of power was a moderate one, and 
not necessarily an extremely low one, because the amount 
of power used was comparatively small. It was about 
4000 units per ton with zinc, against 7000 to 8000 units 
per ton with ferro-chrome, 20,000 to 30,000 units with 
aluminium, 11,000 units with artificial graphite, and 3000 
to 4000 units per ton with carbide. As to the industry 
going to Norway, there were enormous disadvantages, 
especially as regarded questions of taxation, concessions 
and Government difficulties, and the mere fact that 
would be necessary to have in the works Norwegian mer 
managers and staff was a very strong reason for keepin, 
the works in this country. He thought that the author 
estimate of .33d. or .35d. per unit for power was reason 
able for this country, judging from his own experience ot 
a works using 120,000,000 units per annum towards the 
end of the war. Power was actually supplied at that pric: 
on @ very large seale until about 1917, but the whole ques 
tion depended on the price of coal. 

Captain S. C. Bulloch gave a brief description of some of 
the electrolytic methods in use in various parts of the 
world. The Anaconda Company, of Montana, was th« 
first to put into commission in 1915 a 10-ton plant, shortly 
afterwards erecting its present plant at Great Falis, which 
commenced operations in September, 1916. That plant 
now had a eapacity of 150 tons of electrolytic zine per day 
The concentrate treated assayed about 33 per cent. Zn and 
20 per cent. Fe, and was roasted in a Wedge type of 
mechanical furnace at about 600 deg. Cent., each furnace 
having a capacity of 40 tons per twenty-four hours and 
making from 80 to 85 per cent. of the zine soluble. The 
Risdon, Tasmania, plent, which originally started with a 
capacity of 20 tons per day, was increasing its capacity 
to 100 tons per day, and the process was very similar to 
thet adopted at Anaconda. The plant at Trail, B.C., 
which was treating a 25 per cent. zine concentrate, adopted 
a rather more elaborate method of treating the residues 
The Judge Mining and Smelting Company treated a 38 per 
cent. zine concentrate and did not work cn quite such 
elaborate methods as Trail for the re-treatement of the 
residues. The Martinez, California, plant, which lad a 
capacity of 2 tons per day, was quite a new one and was 
working on a development of the Tainton and Pring method 
of using a very high current density, high acidity, and 
relying upon water cooling for keeping the temperature of 
the cells within reasonable limits. A special method was 
used for precipitating the silica from colloidal into granular 
form, which was a secret one and had not yet been patented. 
They deposited about 60 per cent. of the zine in solution 
in each circulation through the cells, the electrolyte had 
an acidity from 22 to 27 H,SO,, and the current density 
was 100 ampéres per square foot, with a drop of 4 volts per 
cell. An 87.5 per cent. recovery of cathode zinc was 
claimed, and that was equal to about 83 per cent. recovery 
of total zine in ingot form, with an 89 per cent. current 


efficiency. The Risdon plant differed from that at 
Anaconda, in that both nickel and cobalt had to be 
eliminated. With regard to Mr. Ridge’s remarks as to the 


cost of the electrolytic process, it was probably in favour 
of the latter that the quantity of coal consumed to develop 
the power required for electrotysis was less than the total 
quantity of coal required per ton of zine by the furnace 
me ‘ 

Mr. Field, briefly replying to the discussion, said that 
he was strongly of the opinion that cheap power for electro 
chemical enterprises could be obtained from fuels which 
were not being consumed at the present time, and that 
appeared to him to be an immediate solution to the 
problem, especially if the electrolytic works were placed 
near the collieries. There were large bodies of these 
complex ores within close reach of certain collieries in 
Scotland, and it made an almost ideal combination. He 
did not himself feel worried about the power aspect of the 
question. 








Concrete for Salt Water Works. 


TxHE question of how properly to construct concrete 
walls, piers and other structures so that they may satis- 
factorily withstand the action of salt or sea water was 
discussed in a paper read recently by Mr. H. C. Boyden, of 
the American Portland Cement Association. The particular 
point emphasised was that sea water tends to disintegrate 
poor concrete, having apparently both a mechanical and 
a chemical action, whereas rich concrete is comparatively 
immune. : 

If, says Mr. Boyden, concrete be porous, as poor con- 
crete generally is, it absorbs more or less sea water. That 
may not be a very serious matter if the water remains 
permanently in the pores of the concrete ; but when the 
structure is in tidal waters, in the space between high and 
low-water marks, the water flows out or evaporates after 
high tide, leaving salt erystals in the pores of the concrete. 
The continual repetition of this process results eventually 
in the accumulation of a large quantity of salt crystals, 
and as they expand on formation they tend to enlarge 
the pores and voids and to start small cracks or fissures. 
In course of time the cracks may become so numerous and 
so large as to cause disintegration of the surface. In 
northern latitudes, this disintegration is increased or 
expedited by frost action, brought about by the freezing 
of the water retained in the pores and cracks as the tide 
falls, thus further shattering and disintegrating the con- 
crete. The action is more or less slow, depending upon the 
quality of the concrete and the climatic conditions, but 
its deteriorating effect is very sure in the case of concrete 
of poor quality. 

In addition to this mechanical action, sea water has, 
Mr. Boyden explains, a destructive chemical effect upon 
poor concrete. In this case also the effect is due to water 
which penetrates the concrete, and considerable periods 
of time may elapse before the effect is appreciable. Under 








After mentioning that a process had been completely 


different periods, but none of them was any longer in 


such conditions, sea water appears to dissolve the lime 
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content of the mortar and to form and deposit a magnesia 
salt in the pores. It is stated by J. L. Harrison that at a 
bridge in the Philippine Islands, mortar taken from above 
the reach of the highest tides showed 21.45 per cent. lime 
(CaO), while mortar taken at a depth of lin. in a hole cut 
in an abutment between tide levels showed only 11.36 per 
cent, of CaO. Similarly, concrete taken from a river wall 
at a point above the reach of sea water showed only 0.72 
per cent. of magnesia (MgO), while a sample at '/,,in. 
from the surface at a point between high and low-wajer 
levels showed 3.37 per cent. of MgO. ‘his illustrates the 
amount of magnesia deposited and the depth to which sea 
water had penetrated. 

To prevent the penetration of sea water and its con- 
sequent destructive effects the firs. essential is, says Mr. 
Boyden, to secure a dense impermeable concrete which 
sea water will ; enetrate but slowly, if at all. The ‘effect 
of such a dense concrete in preventing or :etarding the 
attacks of sea water is illustrated by a test which has 
heen in progress in the harbour at Boston for several years. 
In 1909, twenty-four concrete’piles were driven at a point 
in that harbour where there is a 10ft. rise and fall of tide, 
the piles extending 1}ft. above high water and 4}ft. below 
low water. The piles were 16ft. long and 16in. square, 
and were made with different proportions of cement and 
aggregate, and with varying amounts of water to produce 
concrete of different degrees of consistency. Observations 
made from time to time show that the piles made from 
rich mixtures have not deteriorated, while all those made 
from lean mixtures have deteriorated appreciably, For 
instance, a pile made from a 1:1: 2 mixvure, using only 
enough water to secure concrete of a quaking consistency, 
shows no damage, while a pile made of a 1 : 3: 6 mixture, 
made very dry, was eaten all the way through. Most of 
the effects have occurred above low-water mark, indi- 
cating that they are most destructive with alternate 
wetting and drying. 

To obtain an impermeable concrete, the first thing 
necessary is, Mr. Boyden insists, to use a rich mixture 
say 1: 1$:3 or 1: 2: 3—made with clean, hard aggregate, 
carefully graded as to size, and well proportioned. The 
amount of water must be no more than just enough to 
secure a quaking consistency, or about six gallons for each 
sack of cement. The concrete must then be mixed 
thoroughly in a mixing machine for at least 14 minutes, 
and as it is deposited it must be worked with spades and 
rods so as to reduce air pockets or voids to a minimum. 
Finally, the fresh concrete in place must be prevented 
from drying out too rapidly, thus allowing it to attain its 
maximum strength and hardness. The resultant concrete 
will be dense and practically impermeable, absorbing a 
very small amount of water, and as such voids or pores as 
may exist will not be continuous, the water cannot pene- 
trate far. In absorption tests made by the United States 
Bureau of Standards, a 2in. slab of lean 1:6 concrete 
absorbed 7.8 per cent. of its weight of water, and water 
under 60 Ib. pressure penetrated the slab in 3$ hours. A 
similar slab of rich 1: 14:2 concrete absorbed 5.8 per 
cent. of its weight of water, but at the end of twenty-four 
hours the water had penetrated only half an inch. The 
report issued by the Bureau states that there is no apparent 
relation between absorption and permeability. 

Seams or joints between layers placed on different days 
must be prevented if the concrete is to be impermeable. 
All laitance on the surface of the previous layer must 
be removed and the clean, hard surface slightly roughened. 
Then the concrete must be thoroughly wetted and coated 
with a neat cement grout or mortar just before the fresh 
conerete is deposited. If the previous layer has been 
submerged since it was placed, the upper part may be 
loose and spongy, owing to the washing out of the cement. 
This loose material may extend to a depth of a foot, but 
it must all be removed thoroughly before placing the next 
layer of concrete. In some marine works in which, though 
special ca.e had been taken to obtain a dense concrete, 
the elimination of seams was overlooked, disintegration 
developed to serious extent along the seams. If a wall or 
pier is built in complete sections of such length that each 
may be finished in a working day, a good bond at the 
vertical joints can be obtained if proper care be exercised. 

Concrete cured in air, which is the condition of marine 
structures above high-water line, has a surface skin of a 
sort of carbonate that is nearly immune from attacks by 
sea water. It is important, therefore, to protect the sur- 
face from being broken by ice action, floating logs, or the 
impact of vessels. Disintegration is likely to occur also at 
pockets of stone exposed by a part of the surface coming 
away when the forms are removed. 

Additional precautions are required for concrete rein- 
forced with steel bars or rods, as corrosion will occur if 
sea water penetrates to the steel. The bursting pressure 
exerted by steel during corrosion may be as much as 
4700 Ib. per square inch ; and this corrosion and pressure 
will cause the concrete to crack along lines roughly parallel 
to the reinforcing bars, and the cracks increase the facility 
of access of air and water to the steel. For such corrosion 
only relatively small amounts of sea water but large 
amounts of oxygen are required, so that below low-water 
level this particular trouble is at a minimum. Between 
high and low water, however, the trouble may become 
serious unless special precautions are taken during con- 
struction. To prevent the water from penetrating to the 
steel, it is necessary to use a rich, impermeable concrete, 
as described above, and to put the steel farther from the 
face than has ordinarily been done. The depth to which 
the steel is embedded will vary with the exposure to attack. 
In floor slabs above high tide, an inch of covering concrete 
may be sufficient. For beams and piles carrying heavy 
loads and situated in the tidal zone, a depth of 2in. or 
3in. may be necessary. 

Precautions against steel corrosion in the concrete 
include the prohibition of the use of salt water for mixing or 
curing, the cleaning of the steel from corrosion or salt, and 
the prohibition of the use of unwashed salt beach sand or 
gravel in the concrete. . 








CATALOGUES FOR JERUSALEM.—We are asked to state that 
the Controller, Government Stores, Russian Buildings, Jeru- 
salem, is desirous of receiving trade catalogues of any class of 
stores for placing in the catalogue reading-room which has been 
opened in his department for the convenience of the general 
public. The catalogues may be in either English, Arabic, 
lebrew or French, and should wherever possible be priced. 





Letters to the Editor. 


(We do not hold ourselves responsiNe for the opinions of our 
correspondents. ) 7 
THE ENGINEER IN INDUSTRY. 


Sir,—The following remarks are oftered mainly from the 
point of view and on the behalf of the junior engineer, although 
some parts apply to those in higher positions. 

The late war—often termed an “engineers’’’ war—was 
supposed to have emphasised the importance of the engineer 
and his value in industry, whether in peace or war. It is not 
apparent, however, that this value has been greatly appre- 
ciated, as his reward from a monetary point of view has rather 
gone down than otherwise. 

Before the war the attitude of heads of firms—particularly, 
perhaps, in those firms which were not actually engaged in 
engineering—was that the engineer was a necessary evil, and 
that it was desirable to get the cheapest man possible and to 
keep him as far as might be from any control in the management 
of the works. The consequences of this policy was, of course, 
that men of little technical knowledge were often put in charge 
of power plant and machinery, which they were not capable 
of running economically and efficiently, with consequent waste 
of coal, high manufacturing costs and unnecessary breakdowns. 

Again, the engineer, having a subordinate position, was often 
obliged to keep machinery running against his better judgment, 
in order to satisfy an exacting manager whose one idea was to 
see the wheels going round. To the more efficient men who 
were obliged to take positions under these conditions it was of 
course, very galling to see their efforts at economy and efficiency 
rendered almost futile by the opposition of non-technical men 
above them. 

It appears to the writer that in those industries in which 
power and machinery enters at all largely, we shall only maintain 
our power of competing with other countries if our manu- 
facturers decide to give their engineers a more authoritative 
position and far better remuneration than at present. There 
seems no reason why the engineer of a factory where much 
machinery is used should not be put on the same standing as 
the works manager and be given the same salary. In the case 
of a group of factories his position might correspond to that of 
Their duties would, of course, be distri- 
buted in such a way as not to conflict. The granting—after 
many years—of executive rank to engineer officers of the Royal 
Navy may be said to be a parallel to the suggested policy. 

Now, I should like to something on behalf of junior 
engineer, junior in position, but not necessarily in years, 
alas! Their position seems more hopeless than ever, owing 
partly to the effects of the war and partly, no doubt, to the 
present trade depression. Of all the men who are sent into 
industry in thousands every year after serving apprenticeships 
college courses, what, I suppose, to be 


@ managing director. 


say 


and passing through 
quite a large proportion become, and, to a large extent, remain, 
draughtsmen. And this is not because they do not fit them- 
selves for higher positions, but from the lack of opportunity 
to get into those positions. 

Many firms have got hold of such men, engaged them as 
draughtsmen or assistant engineers—-a higher-sounding title !~ 
at a very low salary, on the pretext that the experience they gain 
will more than compensate for the low pay offered. Thus, at 
the very outset of his career, the young engineer meets with 
a set-back. His parents have probably expended as much as 
they could possibly afford on his training, and now look to him 
to at least assist in his own maintenance and to have sufficient 
to spare to buy books and so forth, to further his career. Instead 
of this the firm batten on the enthusiasm and fresh knowledge 
which nearly all young engineers bring to their first posts, while 
denying him an adequate reward for these undeniable services. 

After a year or two the young man goes to another firm—very 
likely in quite another line of business—because he is offered 
another 5s. per week. And so it goes on, all changes being made, 
not with the idea of consolidating his engineering training or 
widening his experience, but in the mere search for a bare 
living. Finally, he marries, and the struggle becomes harder, 
the possibility of moves for improvement less, and the oppor- 
tunities for any grasping employer greater. 

I trust that the reader will not think this exaggerated, for 
it is what happens in countless cases. It need hardly be said 
that indiscriminate moves on the part of young engineers are 
neither in his own final interest or in that of industry in general, 
although individual employers may benefit to some extent by 
having men of varied experience. Undoubtedly the better 
course for the man himself, and eventually for the profession 
and the nation generally, would be for the young engineer, after 
some years’ general experience, to specialise in some direction. 
At the same time it must be admitted that, at the present time, 
the reward of those who have followed this course is not much 
better than that of other men. 

Now, as regard remedies for the state of affairs indicated 
above. The first requirement appears to be that employers 
generally should realise the importance of a supply of fully 
trained engineers, with a more or less specialised experience. 
Then they should see to it that the young engineers are paid an 
adequate salary from the start, and should also take a personal 
interest in their further training. In this connection it may be 
said that engineers in superior positions often do not take the 
interest they should in those subordinate to them. A great many 
appear to think, indeed, that their own position is rendered 
more assured by keeping those under them in a greater or less 
state of ignorance and poverty. This policy is, of course, an 
extremely selfish one, and, moreover, calculated to have just 
the opposite effect to that desired. A senior wngineer is far more 
likely to make a good position for himself by having a well- 
trained, satisfied staff under him, and this, I consider, he can 
only obtain by taking his men thoroughly into his confidence, 
giving them every opportunity of studying the business in which 
they are engaged, and generally taking a real interest in their 
welfare and advancement. 

Another point is that whenever a vacancy occurs, an attompt 
should be made to fill it from the junior men within the firm. 
How few, for instance, are the opportunities given to draughts- 
men to rise to higher positions, these often being filled from 
outside. Sometimes the selfish desire on the part of a chief 
draughtsman to retain the services of a useful member of his 
staff has prevented that member obtaining the promotion which 
he fully deserved. Such a policy should be thoroughly depre- 
cated by responsible heads. 

Another policy, far too common in every way of life in this 
country, and one to be thoroughly condemned, is that of filling 






would be far from the truth to say that there are few large— 
and perhaps not a large proportion of small—firms in this 
country where there are not relatives in the same firm. Of 
course, there may be quite justifiable cases of the selection of 
relatives or friends, but it cannot but give rise to bitterness when 
it is seen that such men rise more quickly than they merit. It 
is not too much to say, I think, that this matter of influence is 
the curse of this country, and if we are to maintain our industries 
at anything like their old level, it will have to be largely curtailed 
and the policy of getting the most efficient man for the job 
substituted for it. 

In conclusion, I would ask those readers of this journal who 
are in senior positions to ask themselves whether they are doing 
all they can for those under them. If they consider it well, 1 
think they cannot but be astonished at the remaining enthusiasm 
and interest in their profession displayed by men who have 
struggled unsuccessfully for many, many years and still remain 
on the lower rungs of the ladder 

April 4th. A. C. Pt 
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DROP STAMPING. 

Sir,—Your correspondent, Mr. Dawe, after corpectly deducing 
the velocity of impact of the steam stamp for the assumed data, 
makes a slip in his calculation for energy of blow. For W, in 
Ww V* 


g 


the formula he has inserted the value of F, and thus 


got a result 3.75 times too large. Instead of 156.6 foot-tons, 
the figure should be 41.8. This is obvious in the comparative 
table given at the end of hia letter. With velocities in the ratio 
of about 2 to 1 and weights nearly equal, the amounts of energy 
must be roughly as 4 to 1, i.¢., as the squares of the velocities, 
the steam stamp hitting four times as hard as the gravity 
stamp, which, in fact, is stated, though in a rather confused way 
at one point in the letter. 

At the beginning of his letter Mr. Dawe asks, ‘‘ What is the 
life of the dies ?"’ and one may repeat this, if direct-acting 
steam stamps really work with blows as powerful as his calcula 
tion gives. Mr. Dawe assumes too high a figure for mean steam 
pressure, With a piston velocity of 32ft. per second, the velocity 
of the steam in @ supply pipe of, say, 4in. diameter, would be 
40,000ft. per minute. At this speed there would be a considerable 
drop of pressure. If the supply pressure were 80 |b. per square 
inch, the terminal pressure would fall to probably 40; and as 
there is always considerable throttling at the valve and in the 
ports of a steam hammer, the initial pressure will be 15 lb. or 
80 below the supply, and the mean pressure obtained above th« 
piston is likely to be nearer 50 than 65. To get the net effective 
pressure, deduction must be made for back pressure below the 
This may amount to 10 Ib. per square inch, and we are 
Another point affecting this 


piston. 
leit with 40 as the net figure. 
figure is that to secure a prompt lift, the valve must be reversed 
before the blow is struck. This means increase of back pressure 
and reduced top steam. 


Next, the die weight must be taken into account, and for this 
we can take 15001lb. We now have 
18* bd 40 
+ 
Top steam: effect " = 1.35 times the gravity 
6000 1500 . 
effect. 
. 35) 6 7500 ee 
Energy of blow ' . 4. 166 - 33 foot -tons 
; 2240 
. ‘ 7500 A 
Energy of blow for gravity stamp 1.5 21.8 foot 
7 2240 


tons. 

On a proper comparison of blow, 6.5ft. being taken for the 
working stroke of the gravity type, my figures show an advan 
tage for the steam stamp of 50 per cent., instead of 400 per cent 
shown by Mr. Dawe. 

The striking velocity of the gravity stamp will be 


/29 x 6.6 20. 6ft. per second 
For the steam stamp we have 
29 2.35 4.166 = 25. 


If the gravity stamp has a steam lifter, the figures for energy 
and velocity must be reduced, the back pressure in the cylinder 
having to be taken into account. 

To arrive at the number of blows per minute for the steam 
stamp is not quite the simple matter assumed by your corre 
spondent. In the circumstances assumed by him, the hammer 
would rise so rapidly as to be difficult to bring to rest safely at 
The motion on the up stroke should be 


the top of the stroke. 
that instead of the 


taken to be approximately harmonic 
velocity continually increasing as it will by Mr. Dawe’s calcula 
tion, it reaches a maximum half way up and then falls off. A 
calculation on this basis shows about 50 per cent. more time to 
second instead of .44. For the 


18, 


be needed than he gives—.7 
down stroke, I get— 

/2 X 4.166 _ gg 
~ 2.359 

and thus the number of blows per minute approximate 60, as 
against his 85. 

Whilst the advantage of this high speed may be accepted 
without question if the stamper is able to handle the job, the 
same does not necessarily hold regarding the high striking 
velocity. Experience shows that, generally speaking, with « 
velocity much above that given by a gravity fall of 8ft., .¢. 
22ft. per second, the possibility of serious breakages has to 
be faced. W. H. Swow. 

Manchester, April 5th. 
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ComMercIAL Motor USseERs' ASSOCIATION: ANNUAI 
LuxcsEeon.—The annual luncheon of the Commercial Motor 
Users’ Association was held on Wednesday of this week at the 
Savoy Hotel, London, under the chairmanship of Mr. E. 8 
Shrapnell-Smith, President of the Association. In the course of 
a letter to the President, Sir Eric Geddes, who was prevented 
from attending the luncheon by the national emergency, said 
that since the Armistice vast sums of money had been spent 
upon the roads of the country.. Whereas in the financial year 
1913-14 the expenditure had been 19 million pounds sterling, 
the expenditure in 1919-20 was 33.4 million, while for 1920-21 
it was estimated at 45 million. As a result, the percentage of 
first-class roads in England was now 11.6 and in Scotland 17.9 
Second-class roads amounted to 7 per cent. and 13.1 per cent 
respectively. Road users, he thought, could look forward to a 
continued great improvement in the roads, and also to the 
probability of a reduction in the scale of the tax. In 4 verbal 
communication to the President, Sir Eric indicated that of the 
money derived from the taxation of road transport, 51.3 per 
cent. was supplied by commercial and hackney motor vehicles 








posts, high or low, by influence or relationship. I don't think it 


and 48.1 per cent. by private cars and motor cycles. 
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Engineering News from South 
America. 
(By our Special Correspondent, Mr. Easton Garrett.) 
Buenos Arres, January 31st, 1921. 


Tue Provincial Government of Corrientes received some 
weeks ago a proposal referring to the drainage of the 
marshes and Lake Iberé, which are situated in the north 
of the province and occupy an area aggregating some 
5800 square kilometres, say, 2239 square miles. The 
general direction is from north-east to south-west, and they 
extend from the neighbourhood of the town of Ituzaingo 
to the boundary between the departments of Concepcion 
and San Roque, on the river Corrientes, with a length of 
some 200 kiloms. and an average width of 30 kiloms. The 
watershed of the Iber4—that is to say, the ion which 
receives directly the rainfall which feeds the lake and 
swamps—is calculated at 9439 square kilometres, whilst 
that of the swamps of the river Corrientes is put at 3527 
square kilometres, or, say, a total of 12,966 square kilo- 
metres. The Iberd is not, properly speaking, a single lake. 
but rather a vast region comprising a t number of 
lakes, streams, and low ground, divided up by relatively 
higher places, all of which are usually covered with water, 
and a bed of aquatic weeds and plants 3ft. and 4ft. in 
thickness, strongly interlaced and bound together, giving 
them the appearance of rafts, hence the local name 
*“* Embalsados.” On this bed grow various sorts of reeds 
and rushes and even certain kinds of small trees. In a 
large portion of the Iberé the depth of water under this 
“raft” may be only about 2ft., but in places where the 
** raft’? has been formed over a stream or depression the 
depth between it and the bottom is very much greater. 
Again, in other parts small islets covered with trees of 
soft wood like the Ombu, the Ing4, and others are formed. 
These islets may be counted by the hundred. and many are 
formed on the top of one or other of the “ rafts,” and some 
of them driven by the wind go drifting about in the open 
waters as floating islands. The parties who have applied 
for a concession to drain and reclaim this region propose 
to present a concrete proposal with definite data, levels, 
&c., within eighteen months of the granting of the con- 
cession, which seems none too much time, considering the 
vast area under consideration and the inherent difficulties 
to be overcome. When completed this work will reclaim 
from 500,000 to 1,000,000 acres of land which at present 
is covered with water and weeds. 

In a recent communication the Ministry of Agriculture 
has pointed out to the Ministry of Marine the desirability 
of putting up an oil tank in the military port—Bahia 
Blanca—making it possible to carry a large stock of crude 
or fuel oil from Comodoro Rivadavia for the use of the 
Argentine navy. Up to the present the vessels of the navy 
have been supplied direct from the tank steamers or by 
landing small lots of oil. It is proposed to give the tank 
which will be built by the Department for the Exploita- 
tion of the Fiseal Oilfield a capacity of 6000 cubic matres. 

An interesting project has been presented to the Ministry 
of Public Works of the province of Buenos Aires for the 
canalisation of the lower reaches of the river Quequen 
Grande, in the districts of Necochea and Loberia. A 
system of sluices, gates, and inJand ports will make it 
possible to transpoit by river the agricultural and other 
produce of a region of approximately 200,000 hectares 
in area. The terminal point of the river navigation will 
be the port of Quequen, which has been constructed at 
the mouth of the river of that name. Consequently this 
port will receive a large proportion of the traffic in produce 
of the region and also of the manufactured goods imported. 
It is also proposed to create two industrial agricultural 
centres on the Quequen River, one 40 kiloms up from the 
port of Quequen and one about 20 kiloms. up. The 
intention is to establish an intensive system of agriculture, 
based on irrigation, preference being given to industrial 
crops, such as sugar, oil, textiles, &c. This raw material 
would then be worked up by factories utilising the 
hydraulic power of the lower Quequen River, which is 
calculated at present to yield sbout 6000 horse-power. 
When the variable flow of the river has been regulated it is 
expected that the power available will reach 20,000 horse- 
power. Tho estimated cost of the installation is said to 
be very low. 


Proposed Railway Developments in 
the Belgian Congo. 


Tue following information has been extracted from a 
report by the Commercial Secretary to the British Embassy 
at Brussels, and it is based on statements made by the 
Belgian Minister for the Colonies on his return from a visit 
to the Congo :— 

Railway development in the province of Katanga has 
long been under consideration; construction, the esti- 
mated cost of which was 65 million francs, was decided 
upon in 1919. Before the war the cost of constructing a 
kilometre of railway in Katanga was about 100,000f.; 
to-day it is 325,000f. Rails delivered on the line now cost 
1700f. a ton, instead of 400f. as formerly. 

The general programme of railway development which 
is now proposed is as follows :—({1) The partial recon- 
struction of the railway from Matadi to Leopoldville, the 
cost of which will probably amount to 100,000,000f.; 
(2) the completion of the Katanga Railway towards the 
north and from Bukama to a navigable portion of the 
Lualaba, estimated to cost 30,000,000f.; (3) the con- 
struction of the first Belgian tion of the Benguela 
Railway—Tshilongo-Ruwe, the B.C.K. concession — esti- 
mated cost 20,000,000f., and its subsequent continuation 
in proportion to the construction of a corresponding line in 
Portuguese territory ; (4) increasing the provision of rail- 
way material on the Great Lakes Railway, &c., estimated 
cost 25,000,000f.; (5) the improvement of the Mayumbo 
Railway and its equipment, and also of the port of Boma, 

‘estimated cost 8,000,000f. No less vital and urgent for 
the development of the colony are the following :— 
6) Communication between the industrial centres of 


and Kasai and ihe Lower Congo ports—requiring 1850 
kiloms. of line ; the construction of the first section from 
the Lualaba to Kasai may be estimated at 215 million 
francs; (7) the construction of a railway line joining the 
river Congo—between Stanleyville and Bumba—with the 
gold mine districts of Kilo and Moto. The Compagnie 
des Grands Lacs has been accorded a concession for a 
railway from Stanleyville to Lake Albert, and there is also 
a scheme for a line connecting Boma-Buta-Nepoko-Moto- 
Kilo, with a branch line towards Bondo, the cost of the 
first section of which is estimated at about 125,000,000f.; 
(8) the construction of the section Kabalo-Kongolo 
appears desirable in order to avoid a difficult reach of 
the river and to connect Kindu directly with Albertville 
by a railway, at an estimated cost of 20,000,000f. 

These pro would in themselves be incomplete if 
the ports of Matadi and Kinshassa and the navigable por- 
tions of the river and its tributaries were not improved 
and more amply supplied with tonnage, and finally if an 
incidental policy as regards roads were not conceived and 
materialised. Provision must therefore be made for :— 
(9) The extension of buoying, dredying, port installations, 
and improvement of navigable waterways, estimated cost 
30 million frances; (10) an increase in the number of 
vessels belonging to the Société Nationale des Transports 
Fivviaux and the extension of the service on the smaller 
rivers, estimated cost 15 million francs ; (11) the construc- 
tion of a network of roads—State and native—and the 
provision of mechanical means of transport &c., estimated 
cost an average of 10 million francs per province, totalling 
40 million franes; and (12) the construction of public 
and sanitary works in urban centres and native quarters, 
roads, water supply, lighting, &c., estimated cost 30 million 
francs. 

The whole totals about 660 million francs, and the esti- 
mate, which is naturally only approximate owing to present 
market conditions, will to be increased by the 
amounts necessary for the construction of subsequent 
sections of the railway towards Benguela, in the Lower 
Congo, from Kasai to Stanleypool in the north-east. 
Several years will be required for the execution of so 
extensive @ programme, and it seems probable that it will 
be carried out only by small instalments. 





Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Threatened Coal Mining Ruin. 


THE slow flooding of the Staffordshire and East 
Worcestershire mines forms a grave problem, and the 
situation is looked upon as one of the most serious we 
have ever been faced with in the Black Country. Even 
were the dispute to be settled forthwith, it would be a 
matter of weeks, and in some cases months, before the 
mines could again produce a normal output. Three pits 
have been already reported as irretrievably lost in South 
Staffordshire, and how long it will be before the same fate 
overtakes others is a matter for conjecture. It is certain 
that a prolongation of the dispute over another week will 
mean the doom of many of those mines at which the 
flooding danger has been an ever-present evil. At Old 
Hill it is stated that at least half the pits are in jeopardy 
of final closing. The same fate awaits two additional 
pits at Dudley. At Cannock Chase, since the mines ceased 
work, the deputies have remained on duty, and have 
rendered expert service in keeping the pits in a workable 
state. It is understood that the decision of the Council 
of Firemen and Deputies’ Association has decided to 
recommend its fellows to “ carry on.”” This recommenda- 
tion is in accordance with the decision of the Council of 
the National Association of Colliery Deputies, instructing 
its members to continue at work to keep mines and plants 
as safe as possible, but not to do work outside their 
ordinary duties. In the Cannock Chase district the con- 
tinuance of the deputies at work will, it is stated, ensure 
the pits being kept safe from flooding without recourse 
being necessary to volunteer workers, large numbers of 
whom have expressed their willingness to assist. The 
position as to the safety work in the mines in tne Midlands 
is fairly satisfactory. The coalowners in North Stafford- 
shire have met the miners and asked for forty volunteers 
from among the union men to keep the pumps working. 
I learn that 400 volunteered immediately. In Warwick- 
shire the firemen who left work have returned that they 
may save the pits. In the Shropshire coalfield the winding 
and inemen are still at work at the time of writing. 
The general feeling in this district is that the trouble will 
be over in a week or a little over. The appeal for volunteers 
made by the coalmasters has been fairly well responded 
to, but the proffered help is chiefly for stoking, while it 
is experts in the handling of the water engines who are 














ironworks proper are finding themselves unable to carry 
on. Amongst these, some engineering and ironfoundin: 
concerns are included. In the engineering and the iron 
trades of the Birmingham area interest and concern now 
centre rather on the policy of the Triple Alliance than 
upon the miners’ action and its immediate consequences. 


Pig Iron and the Coal Strike. 


Midland smelters suggest that one effect of the 
stoppage in the coalfields may be to harden the price of 
Northampton, Derbyshire and Staffordshire pig irons, 
but this fails to rouse consumers from their indifference 
in the matter of buying. Consumers’ present requiro- 
ments are so small, and the outlook is so dubious, that 
they. are not in the least anxious to make precautionary 
purchases of iron unless sellers are prepared to go a goo 
deal farther to meet them as regards price. The cut of 
30s. a ton announced on Tuesday by the Cleveland iron- 
masters shows that to be. possible, and Midland makers 
will be compelled to follow this lead if they are to secure 
(any orders at all. Cleveland smelters have previously 
2 to enter the Midland market. Overtures for the pur- 
chase of moderate lots of Staffordshire forge iron at £6 
to £6 10s. have received no encouragement from furnace 
owners, who with so much of their plant idle are keeping 
going at a great disadvantage. There is not much South 
Staffordshire pig iron coming on the market, but depre 
ciation is not arrested. Smelters themselves fully recognise 
that the downwara movement ought to continue, but they 
point out that the problem is impossible of solution unless 
they can get their fuel on more reasonable terms. Very 
few furnaces in the district are now blowing and sales of 
pig iron have been practically all from stock. The pro- 
prietors of one well-known local furnace report that they 
have cleared out their last truck of pig iron at a loss of 
£5 per ton! Thisis sorry reading indeed. No new arrange- 
mert has been arrived at concerning the price of furnace 
coke. The quotation was fixed at 45s. for March, so far 
as this district was concerned. If it should be sought 
to perpetuate this figure, Midland smelters would probably 
reply by closing down more furnaces. But all this, of 
course, is contingent on what happens in the coalfields. 


Malleable Iron Trade. 


Few of the Black Country mills and forges have 
restarted since Easter ; some of them do not know where 
to look for orders to set to work upon. Makers of best 
iron continue to receive more consistent support than 
other branches of the trade. Crown bars at £24 10s. do 
not attract customers, while as to the inferior material, 
utilised for fencing and nut and bolt making, it can be 
got from Belgium as low as £14 per ton, of a quality which 
consumers describe as quite satisfactory. Remarkable 
differences exist between iron and steel gas strip Iron 
strip can be bought at £24 10s., which is well below the 
official quotation, but still strip can be got at £16 from 
local mills, generally from Belgian raw material. Naturally, 
steel is increasingly used by tube works, although so little 
work is being done that there is not much to be bought. 
The cheaper Belgian steel has been of considerable assist- 
ance to the tube makers in helping them to retain their 
hold on the international market. Something more than 
a beginning has been made in the iron and steel trades in 
price reduction, and still it is felt that the depreciation 
will have to go a good deal further before buyers can have 
such confidence in the durability of values as to place 
much business. All the markets of the world seem agreed 
to ostracise British products at present. Confidence has 
been so unsettled that it is idle even to hazard a guess as 
to what prices would be accepted as satisfactory to re- 
establish confidence. Certain it is that there can be no 
real recovery in trade till prices have settled on a lower 
level than that to which they have now declined. The 
pressure from competing countries is a sufficient reminder 
of that ; but if the buyer thinks he is going to re-establish 
pre-war standards or anything like them, he imagines a 
vain thing. There is much irritation among iron and 
steel workers in Shropshire at the prospect of further 
enforced idleness due to the miners’ strike. Many of the 
large works have been on short time for over three months, 
and in some cases works have keen closed for more than 
two months owing to lack of orders. 


Wages Barometer Falling. 


The severe fall announced last week of iron trade 
wages on the North-East Coast, as the result of the fall 
in selling prices ascertained by the accountants’ examina- 
tion of the masters’ books for the months of January and 
February last, has this week been followed by a drop of 
224 per cent. in wages under the Midland Iron Trade 
Wages Board. This reduction has, of course, nothing 
to do with the proposal for a revision of the sliding scale 
reentage to which I mede prominent reference last week. 
at matter is a separate and independent one, and affects 
the basis of the scale, not its periodical operations. It will 





required. The spell of dry weather has somewhat | d 
the volume of water which percolates into the workings 
of the mines in the Old Hill, Rowley, Cradley Heath and 
Halesowen districts, but the latest reports from the 
various pits are all ominous. In the Dudley district the 
withdrawal of the pumpmen and enginemen has placed 
the pits in a critical position. So far, no actual flooding 
of the pits has occurred in Warwickshire. At all the pits 
officials and safety men are working, and though the 
action of the deputies in remaining at work has been 
questioned, it is recognised that it is for the benefit of the 
men that they are so doing. 


Effect upon the Iron Trade. 


The stoppage of output at the pits is of less 
importance to the iron and steel trades of the Birmingham 
district than in some previous crises. Many furnaces are 
out through lack of orders, and the number of iron and 
steel works idle is increasing. Nevertheless, the stoppage 
of the pits, if prolonged, wovld put an end to business 
in iron and steel also. There is a small reserve of fuel, 
coke having been stocked to some extent during the past 
few weeks, so that the effect will not be immediately 


be 1 bered that the alteration in the sliding scale 
percentage has been postponed by the employers’ section 
of the Midland Board to allow the Staffordshire iron- 


workers to consult the trade in other parts of the kingdom 
before giving an answer to the masters’ proposition. 
Keen iron trade buyers are this week quoting the 22} per 
cent. wage reduction just declared as a reason for further 
ease in selling prices. The ironmasters, however, claim 
to have discounted this reduction in the price cuts already 
announced. Ironmasters reyuire a much larger reduction 
in their costs before selling prices can be brought to a 
business basis. 


Has Imported Steel Touched Bottom ? 


It is believed in this district that the limit of 
Belgian competition in the steel trade has now been 
reached. Startling differences are, however, still cited 
as between British and foreign quotations. The Welsh 
standard for billets continues to be £14 10s., although 
some buyers on Birmingham Exchange aSsert that they 
can be bought at £2 lees. Some foreign billets are still 
coming in at £8 16s. delivered. The lowest price yet 
reported for this material is £8 7s. 6d. delivered. Certain 
Belgian firms, it is stated, have advised their customers 
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disastrous. Already, however, some works other than 
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that the market is expected to be firmer, and these firms 
are accordingly asking £10 per ton for billets recently 
sold at £9 108. Belgian small steel bars are said to be 
selting at £12 to £12 10s., and Belgian mild steel hoops at 
£15 15s. delivered’ here. ‘The American situation respect- 
ing sales to this country maybe fairly sufimedup as 
follows: Thouzh the American steel masters have not 
very much to offer at the moment, they are making busi- 
ness arrangements in expectation of fai large exports 
of semi-finished mnnitevtal later on. pm rate 
of exchange will increase their ability to send im 
steel. In my weekly letter on March 18th, in'dealing 
the state of the steel trade, I remarked that quotations 
for certain descriptions of constructional rolled steel were 
being made by one or two firms at £3 below Assoriation 
prices. Lest there should be any misunderstanding in 
this conneetion, I should like it te be understeod. that the 
offers referred to came from merchants, not from the 
producers” side of the market. 








LANCASHIRE, ° 
(From our own Correspondents.) 


MANcHrester, Thursday. 
Iron, Steel and Metals. 


Tuere is practically nothing being done in the 
Manchester metal markets this week. It was expected 
that with the Easter stoppage out of the way some revival 
in demand might have been seen this week, but, of course, 
the coal strike has put an end to any hopes of that kind, 
and business now is in a complete state of suspense. Both 
production and consumption have been curtailed, and it 
is difficult to say whether the one is more afleoted than 
the other. In all directions the industry is slowing down, 
and if the strike holds it will come to a standstill altogether. 
‘There are peesimists who foretell a long and bitter struggle 
between the mineowners and the Miners’ Federation, 
which will exhibit to the world the enormous loss which 
these powerful combinations are capable of inflicting on 
the nation; but we hope that more moderate counsels 
will prevail, and that the end, with much cheaper fuel, 
will come soon. 


Metals. 


The recent improvement in the standard copper 
market seems to have been checked. Jt was purely 
speculative, and had no relation whatever to the real 
state of affairs, or to any inerease in the tive 
demand for copper. That was clear from the fact that 
refined copper did not move upward in proportion, and for 
some little time it was possible to buy best selected ingot 
copper at the same ees as standard, whereas there ought 
to be at least £4 difference between them. It was rather 
curious that manufacturers of copper sheets should have 
put up their price from £114 to Hy 16 per ton on the rise 
in standard, especially when there was no corresponding 
rise in refined ingots ; but the course of prices for man- 
factured copper and brass is very difficult to understand. 
The view taken by dealers in old metals of the prospects 
of the market.is_now evidently very gloomy. One has 
rarely known them to be so depressed and unwilling to 
buy. The prices offered by them are now lower than they 
have been for many years. For clean scrap copper some 
of them will pay only £52 per ton, and under £50 for gun- 
metal scrap. As for yellow brass serap, it seems to be 
almost unsaleable. It is, of course, possible that when 
the coal trouble is cleared out of the way and there is a 
reasonable prospect of much cheaper fuel, general trade 
may revive ; for no doubt it is the dearness of coal which 
haa been hindering the development of British trade, 
which was founded on cheap coal and iron, and when the 
foundation is restored we may hope for better things. 
Tin has been an easier market of late, partly perhaps 
because of the check in the advance of silver, but more 
because the consumptive demand has failed. The restric- 
tion of the Welsh tin-plate trade alone is sufficient to 
interrupt very seriously the British demand for tin, for 
nearly three-fourths of the Welsh tin-plate works are idle. 
Steel sheets and “ tin bars”’ are coming down, but the 
prices for this necessary “ raw material” of the trade are 
higher in Great Britain than they are anywhere else. 
Lead is again inclined to ease, although so far the market 
keeps well above the figure which was reached at the end 
of February, 


Foundry Iron. 

There is no definite change yet in the foundry 
iron market so far as prices are concerned. It was expected 
that a further reduction would be made this week in the 
official price of Cleveland No. 3, as the price of blast- 
furnace coke in the district has been reduced to 42s. 6d. 
perton. It is true. of course, that the previous great redue- 
tion in Cleveland iron—from 195s. to 150s. per ton—was 
made in anticipation of this cheaper coke ; but for all that 
a further “ cut ’’ might have come if the trouble with the 
miners had not arisen. Now it is probable that all con- 
siderations as to the prices of pig iron will be postponed 
until the coal dispute is settled. It seems quite probable 
that by the end of this week most of the blast-furnaces 
will be damped down, and hence there will be no occasion 
to worry about the disposal of their output. The con- 
sumption of pig iron will also be curtailed to a large 
extent, and consumers will not be in any need to nish 
their stocks. The assumption is that when the coal strike 
is settled wages must be on a much lower scale, and prices 
can be reduced, and that would give another opportunity 
for getting the pig iron prices down. At present there is 
practically no export trade in pig-iron, and it: must be 
remembered that before the war the expert trade took 
about one-sixth of our total préduction; but what is 
equally as serious for the Cleveland iron market is that 
the large market in Scotland is being supplied with con- 


tinental pig iron at £6 per ton c.if. It is hopeless to think 
of recovering this trade, or of re-establishing an export 
trade while Cleveland pig iron is at £7 10s. per ton; and 


80 it would appear that «ge # ate are inevitable when 
the trade is again resumed. e hematite furnaces were 
being put out for lack of orders even before it was known 
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writing the above information is to hand tnat the Cleveland 
makers hiave decided to sell No. '3 pig iron at £6, ‘but this 
is supposed to apply to the stocks they have in hand. 
Other makers have not yet followed suit, although Stafiord- 
shire iron has been sold here as low as £728. 6d. per ton. 
— Derbyshire makers are still quoting £8, but are taking 


Scrap. 


Dealers have not yet adjusted themselves to the 
new Cleveland price, but good cast serap ean be bought 
here at £6 10s. . For wrought scrap £4 ale is offered, and 
Steel scrap remains unsaleable. 


Retirement of Mr. W. H. Hewlett. 


After having been actively associated with the 
Wigan Coal and Lron Compaay, Limited, since 1873, Mr. 
W..H. Hewlett has just retired from the post of managing 
director, Mr. Hewlett, as head of this firm, claims te 
have been one of the first to make ferro-manganese and 
basic open-hearth steel. ,He will retain.his seat on the 
board of directors, and will be eucceeded by Mr. J. F. 
Cillott as managing direetor of the company. 


Queensferry Factory as a Power Station. 


In connection with the supply of electric energy 
for Chester and the Deeside area between. Chester and 
Connah's Quay, a proposal is now being discussed to utilise 
the plant at the Queensferry factory under the control of 
the ter Co’ ation, which would supply the Hawarden 
district. in bul The plant at present comprises four 
turbo sets capable of a total output of about 4500 kilowatts, 
and there is very large cteam generating plant comprising 
thirty-two Lancashire boilers, which were employed 
chiefly for process work during the war, and are situated 
some 300 yards from the power station for safety. The 
site, however, will be a very suitable one for developing. 
that the War Office has submitted terms 
which include an agreement for two years, all expenditure 
necessary to make the supply available to be borne by the 
local authorities. The cost of generating electricity on the 
eonditions specified has been estimated at 1. 88d. per unit. 
This plant was not included in the power scheme for 
North Wales which has recently been put forward by the 
Chester Corporation. 


The Coal Strike. 


Although things look very black in connection 
with the coal strike, there is still hope of settlement, but 
precautions have already been taken by the municipal 
authorities to eke out the supply of coal for the various 
services, namely, the gas, tramways, and the electric 
power stations. The tramway services have already heen 
curtailed, and coal “emergency” directions restricting 
the use of fuel for industries and businesses to 50 per cent. 
of their normal consumption have been issued. tn many 
engineering works there will not be much diffictlty in 
complying with the regulations owing to the prevailing 
slackness, and the more fortunately placed firms will no 
doubt be able to obtain some concessions in order to keep 
their hands in employment. In the cotton manufacturing 
districts the strike has come at a very inopportune time, 
for after several months of business stagnation there are 
distinct signs of improvement. in the textile industries, 
which will be the means of finding employment for thou- 
sands of persons who are now out of work. 


Barrow-tx-Fourness, Thursday. 
Hematites. 


There is no improvement to note in the general 
condition of the hematite pig iron of this district, and 
with the trouble in the coal trade no improvement can 
be looked for. Little iron is being smelted, and even this 
smal] tonnage may cease at any moment with fuel sup- 
plies cut off. Where iron has been produced, owing to 
the high costs, it has not been at a profit. Smelters, 
indeed, have found the position very unsatisfactory for a 
long time, and to enable them to carry on fuel rates must 
be cut considerably so as to make it possible to turn out 
iron at a price that will induce buyers to come forward. 
The two furnaces put into operation at the Millom iron- 
works, to complete an order, have again been damped 
down. 


Iron Ore. 


There is little activity in the hematite iron ore 
trade, and that little may be cut down at once. With so 
many furnaces out of operation ore is not uired. Last 
week a large cargo of Spanish ore reached Barrow from 
Bilbao, and the metal was discharged and run into store 
on the dock sidings, where a considerable tonnage has 
been piled up since the furnaces ceased to work, 


Steel. 


There are no new features to report in the steel 
trade. At Barrow the whole of the works are standing idle, 
and the prospect of a re-start. is remote, Here, again, 
lower costs are wanted, and they cannot be arrived at 
until raw material runs at a considerably less figure than 
has been the case during the past few years. 


Fuel. 


The demand for fuel is at a low level, for require- 
ments all round have fallen away to next to nothing. 








SHEFFIELD. 
(From our own Correspondent ) 
What Yorkshire Miners Should Remember. 


However the wesk is ending, it certainly began 
in the gloomiest manner possible, as it must have done in 


that they would have to be put out for lack of fuel.” Since 


the central parts of the city are thronged with men, most 
of whom look as if’ they would very mach rather be at 
work, even if conditions made a reasonable reduction 
in the war bonuses n It is kuown, of course, 
that the South Yorkshire miners would never have dreamt 
of striking had it not been for the Federation urging them 
to stand by the decision arrived at, by. headquarters, and 
it may have been a fear of this coalfield proving a rather 
weak chain in the Federation's plans—for it happens that 
the men here have nothing to lose, but something to gain, 
by agreeing to the owners’ proposals—that brought Mr. 
Frank’ Hotiges, | the po secretary of the Miners’ 
Federation, to the district on Sunday to address the men. 
He patted them on the back for their loyalty and told 
them what they alre knew well enough, viz., that of 
all the districts of the Federation, South Yorkshire would 
be called on to make the greatest sacrifice. To have heard 
Mr. Hodges one might have imagined that the rash step 
ordered by the Federation Executive was going to involve 
no other body of men in sacrifice and suffering than the 
miners. But he himself and his fellow-officials were not, 
of course, being plunged into unemployment, with no 
possible hope of the Government dole to the workless, 
80 that perhaps it could hardly be expected they would 
take the same view of the matter as the actual victims of 
the strike. Yorkshire, he said, would no doubt be * egged 
on” and urged only to consider its immediate financial 
interests, and it might find it hard to resist. However, 
the whole of the miners had been so long accustomed to 
unity and solidarity that they would, he thought, resolve 
to stand together, and, if they had to go down, go down 
together. This sounded quite good, of course, and, in 
fact, raised cheers. But 1 wonder if any of the men 
present at the meeting remembered the time, not very 
long ago, when Yorkshire miners were left by the Federa- 
tion to fight their battle alone { Whore was the solidarity 
then ? 1 donot recall Mr. Hodges, or any of his Executive 
friends, urging the Federation, on that occasion, to stand 
hy the men of Yorkshire and declaring heroically that 
“if they had to go down, they would go down together.”’ 
It is evidently a gospel intended for special periods only. 
But I do remember that on the occasion referred to there 
was a good deal of surprise in the Yorkshire coalfield that 
the members of the Vorkshire Miners’ Association haa 
been abandoned to their fate. The position now is that 
the men of South Yorkshire did not want to strike, and 
indeed had nothing to strike for. Perhaps when these 
home truths have been carefully separated from the froth 
of blatant strike cries, the Yorkshire miners may desire 
to reconsider their attitude toward London's commands, 
even if the President of the Yorkshire Miners’ Association 
does happen to be Acting, President of, the Miners’ 
Federation. 


oo 


Coal and the Nation. 


It is difficult to write of anything else this week 
than the labour trouble, simply because it dominates 
everything. When the decision of the miners was taken, 
I at once made inquiries as to how long some of the 
principal steel works here could continue, and was appalled 
to find for what a comparatively short time the very best 
placed works could run, although I knew very well, and 
think I mentioned the fact in my letter last week, 
that coal reserves were extremely low. It is one of the 
worst blows that Labour has ever played on 
its country, for the trouble was precipitated just 
at a moment when the first glimmerings of hope 
of a revival in trade were perceptible. No wonder 
Germany is smiling for the first time for some years, 
and offering to sell us coal as well as other things. If the 
fears of the first part of the week are realised by the time 
this appears, there will remain very little reason for any 
of our manufacturers further to exert themselves to save 
the trade of the country; and that is just what they are 
feeling. But I am hopeful that wiser counsels will have 
prevailed, and that the rank and file of Labour will have 
realised that their true and abiding interests are bound 
up with those of Capital, as represented by the employers 
Cannot Labour see that what it is up against is not a 
wages cat engineered by the employers, but a position 
brought about in accordance with the eternal laws of 
economics ? These laws may be defied to-day by the 
leaders of trades unionism, but to-morrow they will have 
to be obeyed or else, as Mr. Hodges puts it, “ we shall, 
go down together.” In the days of artificial prosperity, 
when the seeds of false impressions were sown broadcast 
in the Labour field, every stadent of economics knew 
that such a time as the present would arrive. Tt was 
inevitable—one of the few things in this life of which a 
man might be certain. Now it has come, surely there is 
sufficient sanity in Labour's make-up to deal with it by 
some other means than by the madness of a national 
strike ? At a meeting of railwaymen here at the week-end 
to consider the question of supporting the miners, a grey- 
headed member of the union asked the men to consider 
what it would mean if all the nation’s industries were 
brought to an absolute standstill and millions were un- 
employed. In the war years, when the only consideration 
was producing munitions, and the workers received any 
wages for which they cared to ask, we sowed the wind, 
and now, unless the calming influence of common sense 
saves the sitaation, it looks asif we are about to reap the 
whirlwind of a revolutionary movement. But reason may 
have dominated the position by the time these lines appear. 


Interrupted Developments. 


The directors of the Hatfield Main Colliery Com- 
pany, in their report for the past year, state that the 
development of the underground workings bas been pro- 
ceeded with, and the length of the coal face now opened 
out exceeds 600 yards. This work was delayed by the 
national strike of miners from October 18th to November 
4th last, and now once more operations have been brought 
to astandstill. Up to the stoppage on Saturday the output 
of coal being drawn was about 2000 tons per week, raised 
by means of the temporary engines usea for sinking. The 
main winding engines for the up-cast shaft are already 
installed, and the ferro-concrete headgear and air locks 
are nearing completion. The permanent headgear for 
No. 1 shaft is now being erected, and will be completed 





every other industrial centre, As I write, the streets in 





by the time the winding engines for this shaft are ready. 







































































































































colliery will be able to produee rapidly increasing output, 
limited only by the number of men for whom houses ean 
be ety pierre of course, a settlement of the present 
trouble. 


Labours’ Wages and Losses. 


Sir Robert Hactfield had some interesting things 
ta Say at the meeting of his, company, the other, day. 
Reference to that portion of Sir Robert's speech dealing 
with the Britieh shells used in.the Battle of Jutland, was 
made in the main columns of Tae Enenesr last week, 
but I may be pardoned perhaps for reverting te the 
ocoasion in order to gather wp oe er two! minor, points 
of the speech, Fer instance, during, the war period, from 
1914 to 1919 inclusive, Hadfields paid-in dividends about 
£1,000,000, in Imperial, and, docal.|taxation twice that 
amount, and in wages, almost |£11,000,000... What charge 
can Labour have |egainst Capital, there 2. Sir Robert 
estimates that as a result of labour troubles in 1920. the 
company lost no fewer, than 266,000 days. of work, whilst 
the employees lost over a querter of @ million, pounds in 
wages. If trade unions, he said, would leave individual 
employers to settle labour arrangements among th lves, 
it would, without doubt, be possible to agree with the 
workpeople on a basis mutually satisfactory... In| America 
there seemed a disposition for Labour to agree to give ea 
fair day's work for a fair day’s pay, and this country had 
better be prepared to meet an increasing competition in 
that direction. ‘ L have always,” he added,“ regarded 
America as this country’s most.serious competitor. I 
never thought there was need to be seriously afraid of 
Germany. We are not afraid of fair and square com- 
petition, but do let us bear in mind that tnless employers 
and employed try to pull tegether this country will have 
to go through a worse. crisis than the» present.’’ Ob- 
viously, when these words were uttered it was impossible 
to say what the magnitude of the present crisis would be. 
There was one other. point, and that was Sir Robert's 
reference to Hadtield’s connection with the Harper-Bean 
merger, which, fimancially expressed,..is.a matter! of a 
quarter of a million in £1 shares, ordinary and proference, 
the former hovering about the half-s-crown mark and the 
preference being only a shilling»or so higher. He spoke 
of the disappointment the venture had been. The slump 
in motor butlding, of course, hes been mainly responsible 
for the unfortunate experiences of the merger, and that, 
im turn, has meant that Hadfield's fine new forge has been 
hardly kept half employed. 





The Lean Time has Come. 


The annual reports and meetings of the big steel 
and coal concerns often provide an exeellent index ef the 
actual trade condition, and there is much in them to 
which Labour would do well. to. pay. serious attention. 
It would act as an excellent corrective of some of the wild 
and ill-informed speeches to which they frequently listen 
elsewhere. There are some _of the figures, for example, 
quoted by Sir Robert Hadfield. If they are wrong, let 
Labour correct them. If they are right, let Labour profit 
by them. Mr. P. B, Brown, who is joint managing director 
with Major Clerke, of Hadfields, Limited, spoke of the 
trying time experienced by the steel trade since the 
Armistice, and added that unfortunately that trying time 
had not come to an end. There was. still the prospect of 
bad trade before them, and it was an exceedingly difficult 
matter to earry on large undertakings, such as Hadfields, 
econorrically and with the best advantage for the future. 
The directors had known all along that a lean time was 
coming, when prices and demand would drop. They were 
in that time now. 


Position Summed Up. 


To sum up the trade position here, as it presented 
itself at mid-week, 50,000 men were idling about the 
streets of the city and districts, a number of works had 
not reopened after the Easter holiday, many of the steel 
firms declared their inability to continue more than a 
week or ten days if the miners’ strike persisted, and those 
most favoured in the matter of coal and coke reserves 
could not hope to keep running longer than a few weeks. 
The largest works had had to close down a further number 4 
of departments, and on all sides labour and office staffs had 
been given formal notice to cease work, the intention 
being, after that, to continue from day to day so long as 
there were orders and fuel. Some of the departments, 
however, had been closed simply because there are no 
orders to execute. For the time being, however, with the 
exception of the works referred to as not having reopened 
and the departments just recently closed down, ali things 
are continuimg as usual. In fact, there is rather a rush to 
get as much work out of hand as possible in case the worst 
comes to the worst. In spite of all the adverse cireum- 
stances there is not absent a spirit of optimism—a foeling 
that somehow, by some means, we shall squeeze through 
eur difficulties once again. One is still warranted in 
placing iaith in the working-class community of the 
country, and believing it will have more sense than to 
allow itself to be led into national danger by a communistic 
minority, however plausible the doctrine may sound. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Crowning Disaster. 

Nor. for many decades has industry been in 
such a serious and parlous position than it is at present. 
Our export trade in almost, every section of industry has 
reached practically vanishing point, foreign goods are 
pouring into the country at prices well below home 
quotations, even though British manufacturers are selling 
at a loss, and now comes the crowning disaster of another 
coal strike, bringing with it an immediate paralysis of 
industry. By itself this paralysis of our staple industry— 


involving, as it must, much permanent loss of trade and 
the destruction of much valuable coal property 


is serious 


As soon as the permanent winding plant is in use, the! 
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country may be equally disastrous. The view taken gener- 
ally in the North regarding the outlook is very pessimistic. 
The fesling aroused by the action of thé miners’ leaders in 
ordeting the safety men to desert the mines is very strong. 
The colliery staffs in Northumberland and Durham, how- 
ever, are working the pumps to such effect that only one 
mine 'in'the two counties is to be in perik! The 
managements of all the associated collieries acted imme 
diately on the instructions that were wired to them to 
make whatever arrangements they could to, coptinue 
pumping operations, and so far those arrangements are 

ate. The situation at Shilbottle Colliery — 
Northumberland—is particularly iriteresting. The miners 
employed at that colliery have not corhe out on ‘strike, 
but are continuing at work’ @t reduced rates averaging 
3s. 6d. to 3s. 9d. per shift until a settlement is arrived at. 
This arrangement ‘has tiden}tordé teliwith the knowledge 
and without opposition from the County Executive of the 
Northumberland Miners’ Association. « The colliery is 
being run by the Co-operative Wholesale Society, ane it is 
interesting to note that in working tt the society has been 
involved in & net loss Of £9168. 


Disastrous Effects on Iron Industry. 


The effect of the coal strike on the Cleveland pig 
iron industry was immediately disasirous. Expecting 
cheaper fuel with de-control, pig iron makers -had been 
operating with very small stocks of coke. They had, in 
fact, been more or less working from hand to mouth, and 
consequently had no reserves upon which to fall back'in 
an emergency of this description. Théy were, therefore, 
compelled at once to put the furnaces on slack blast, and 
unless there is a speedy settlement there must be a general 
“damping down,” with all the evil consequentes which 
that entails. h tqgn. crs. Spat is no simple process. Apart 
from the expense, which, owing to the enormous quantities 
of coke required, is considerablé, it is an operation both 
dangerous and difficult. There is no more sensitive 
organism than a blast-furnace. Even fluctuations of the 
weather affect, it, and once a furnace is damped down it 
may be weeks before it can be restored to normal working 
again. Tn the meantime, it may be turnitig out low-grade 
iron of little commercial value. That, however, is but one 
of the many unconsidered uences Of the miners’ 
declaration of war. The immediate accession of ‘vast 
numbers of iron and steel workers to the ranks of the 
unemployed is another consequence, but it is the ultimate 
effects which may be the more serious. Already our éxports 
of pig iron have dwindled almost to nothing, and merchants 
are beginning to wonder if it will ever bepodsaitile to 
recoyer those lost threads of an overseas.trade of immense 
value to this district. In the year 1913 we were exportin 
from the Cleveland district an average of 60,000 tons o 
pig iron per month to foreign ports; even last year the 
average under severe restrictions was over 20,000 tons ; 
yet during March the total fell to only 4379 tons. ‘Such 
figures require no comment. They sre eloquent of the 
extent of the disaster which has overtaken us. There 
were hopes of a revival. Coke prices had fallen, & revision 
of the blast-furnacemen’s and ironstone rfifners’ wages 
was due, and it was expected that a further reduction in 
working costs would enable the Cleveland ironmasters 
to compete with the foreigner. Then, just when hope was 
beginning to revive the miners’ stke, has plun their 
trade into gloom once more. 


Further Drastic Cut in Pig Iron Prices. 


In their bid for trade the Cleveland ironmasters 
have resolved upon a further cut in prices of 30s. per ton. 
Hardly within living memory were there so few blast- 
furnaces in blast in this district before the final coup de 
grace was administered by the stoppage of fuel supplies, and 
it had become obvious that a further drastie cut in prices 
would be necessary to enable us to compete with the 
cheap foreign iron, and to restore even in @ limited degree 
our languishing home and foreign trade. The last redue- 
tion was no less than 45s. per ton, and as compared with 
the price at the beginning of the year, Cleveland pig iron 
has now fallen no less than five guineas per ton. Needless 
to say, the trade has never before witnessed such a drop 
in 80 short a period, and even with the reductions in fuel 
costs, and wages which have just become operative, iron- 
masters must inevitably be facing a big loss, especially 
upon thestocks of iron which they have on hand, and which 
were produced when costs were almost on the crest of the 
wave. But the cut is undoubtedly necessary. for foreign 
competition has become increasingly severe, and it is 
stated that even yet foreign iron can be brought@creas and 
delivered at less than £6 por ton. Still, the makers have 
made an enormous sacrifice, and if they are rewarded by an 
expansion of trade it will be a matter for general satis- 
faction. Production of iron has largely, if not entirely, 
ceased, owing to the coal strike, and where furnaces are 
idle makers are seizing the opportunity to reduce their 
stocks, which at present are abundant, Export prices are 
now a matter for negotiation. 


Hematite Pig Iron. 


No change has been made in East Coast hematite 
prices, but with mixed numbers at’'180s. they are already 
808, below high-water mark. One concession, however, 
has been made. The export trade is now free from any 
form of price control. In other words; makers-are’ left 
free to make their own contracts, and it will be interesting 
to see what the realised figures are on a free market. 


Manufactured Iron and Steel. 


Business in the manufactured iron ‘and steel 
trade has almost ceased. There is hardly a steel works 
in the district now operating. Some heavy cargoes are 
being loaded for abroad, and any small orders in the home 
trade can be met from stock! (Itjing however, idle to talk 
business until the industrial crisis has ended and prices 


are quite nominal. 


The Coal Market. 


The coal trade is for the present ¢ompletely 
ralysed. ‘There is no possibility of transacting business 






Aecait: 8,991 
sanction. All coastwise shipments, incliding bunkers, are 
st: » anid jin ¢ase of difficulties jarising,, traders ar. 
directed to apply.to the local Oustoms @fficers for instrac. 
tions. There are no restriptions in) the shipment of coke. 
and clearances will. be granted for (that, but not for 
bunkers.,, The arrangements for the safety of the mine. 
and the prevention of flooding are being attended to }, 
officials and volunteers who are proving ‘themselyes ver, 
useful and sérviceable. There are reports of great effort. 
on the part of exporters. and others getting into touch wit), 
American | exporters; in ‘order to complete their contract. 
in Buroyie..| It is imevery way likely that a good proportion 
of the remaining export trade of the North-East Coa. 
will be permanently lost, more especially if-the diaastre), 
contlict,eontinues for any length ef time. 


Improved“ Biperte of Finished Ivet and: Steel. 


A most gratifying feature,of the March trad. 
returns is an improvement in the exports of manufactur: 
iron and steelfrem-the Cleveland area... Whereas |; 
February the total shipments were only 21,646 tons, the, 
rose during March to 30,268 tons... There are, of cours 
temporary fluctuations from mon month, but th. 
improved inquiry from the Far East, coupled with recen 
cuts in home prices, had strengthened the expectatio 
that. the fereign trade in finished iron and steel woul! 
continue to expand. India and Ceylon, ever our bes: 
customers for steel, have been showing Ticréised ‘interes: 
im the trade, and from 6959 tons shipped from Clevelan:| 
im) February. the export rose to 11,991 tons in March 
With Japan, to China and Heng Kong, and also to Sout): 


African there has been a much improved trad. 
during. h, and in other direstions our trade had bee: 
well maintained. 


Cleveland Miners’ Wages Reduced. 


The Cleveland ironstene miners have agreed to 
a further,reduction in wages of 3s. aday. Notice had been 
given bythe mineowners of their intention to’ terminat. 
the payment of the war wage and the Sankey award as 
from Mareh 3ist. This would have meant a reduction in 
wages of is..a day. At the. joint conference this week 
the miners resisted the proposal and sueceeded in retainin; 
two of the five shillings a day at stake, but accepted the 
loss of the other three as from Saturday last. This settle 
ment holds good for a month, and a farther meeting will be 
held on April 25th to decide the amount of wages to be paic 
as from May Ist. During the last five weeks Clevelan:| 
miners’ wages have been reduced 5s. a day. 


Iron and Stee! Imports. 


An interesting return of the importe of iron and 
steel from Holland, Belgium and France was ted at 
this week’s meeting of the Tees Conservancy Commission 
During Mareh the billets, blooms and slabs importe:! 
totalled 1380 tons, as compared with 5661 tons in March. 
1914, and 3340.tons in March, 1913, The pig iron importe:! 
was 4346 tons, as against 54 tons in March, 1913. The 
plates, bars, les, rails, steel sheets, &c., imported last 
month. reached 2707 tons, as compared with 3336 tons in 
March, 1914, and 2508 tons in March, 1913. 








SCOTLAND. 
(Prom our own Correspondent.) 


Undisguised Warfare. 

Many attempts have been made to explain away 
the present action of the miners and to impress upon the 
community at large that the struggle is purely an indus- 
trial one. When the excuses advanced are examined it is 
impossible to feel assured thet the movement is essentially 
a@ trade one. When the last arrangement was made, the 
miners. were to be granted increases per output, and for « 
few weeks they did earn an increase, but the output has 
been steadily falling for some time past. We do not blame 
the miners for this. Industrial demands for fuel have 
decreased to an enormous extent, and despite adjustments 
in export. prices, these are still too high to command 
business. Collieries have to a large extent become over- 
stocked with fuel, and with the demands as at present the 
natural result was a slowing down of output and additions 
to the numbers of the unemployed. The only way to 
foster the home as well as the export department was to 
cheapen the commodity, but with wages at the present 
level such a proceeding was impossible. ' The Seottish 
owners offered certain remuneration during the month of 
April, which even at present pine of fuel would mean a 
loss, while there was also the chance of a further shrinkage 
in prices. This loss, however, the owners were prepared 
to sustain in order to have the whole situation fully 
negotiated before any definite step should be taken. Even 
when that offer was refused the owners did not proclaim 
a lock-out, and the whole onus for what has occurred rest= 
en the men’s leaders. ‘‘ The men must not treat with the 
owners,” is the ery, and when the Government refuses to 
step in things are at a deadlock. The men, or their 
leaders, know perfectly well what the state of trade is. 
and quite understand that industrially the country cannot 
afford to subsidise the coal, trade, yet. they persist in 
demanding a pure impossibility, . This, we are to believe 
is being done for industrial reasons, as also is the refusal 
to allow. the mines to, be kept free from water by the 
regular pumpmen and enginemen, or even to allow the 
' nt te protect their own property. “In other 
words, the works or cancers in which the weges are earned 
may be ruined in order that. wages may not be reduced 
arid ‘the miners are led by reasonable men, 


The Folly of the Miners. 


Industzially speaking, even if the mirers were 
out for nationalisation purely and simply, it would surely 
be.to.their own interests that the mines ‘shoudl be Kept 
free from harm... No-one blames a man for wishing to make 
increased. wages .or to receive advances Which he has 
earned, but to expect or try to force anothér’ worker to 








but its effect on the Other industries of the 


enough; 


I the ordinary way, as everything is subject to offieial 





keep his wages up to a certain standard, earhed or not, is 
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pure tyranny. The temper of a man who goes out to 
destroy his own means of livelihoad is not that an 
industrial benefactor, but merel © hed ‘hue 
tionist. In casual conversation with & an writer 
suggested that present tactics were revolutionary, and 
the answer was: “ Well, it’s been done in other countries, 
and why not in this one?” This answer recalls to mind 
the reply to a question put¥toa member of a local executive 
of the eleetrician’s e during a recent dispute, who was 
invited to explain the attitude towards the ar, 
The question brought the answer that the position was, 
that whatever the master said or did was wrong because 
he was the master. That same spirit is abroad to-day, but 
it is hoped that the far-seeing and temperate element 
among the representatives of the Triple Alliance may, as 
on former occasions, take the way of reason and order and 
leave to us our belief in the fairness and stability of the 
british worker. 2 


Shipbuildi 

The outstanding features of the Clyde shipbuild- 
ing industry are the high rate of output and the dearth of 
new contracts. If it was possible to eliminste the latter 
feature the situation would be most satisfactory, as the 
returns for the first quarter of the year constitute a record 
for the period. In the meantime, however, the work on 
the stecks is decreasing rapidly, and nothing fresh is 
coming forward to take ite place on the empty berths. 
Not only is this the case, but contracts are still being can- 
celled, while others are being held conditional on a redue- 
tion of costs. ‘Thirty vessels of an aggregate tonnage 
amounting to 56,410 tons, were laanched during March, 
and the total for the three months is sixty-two vessels 
of 149,841 tons aggregate, compared with thirty-three 
vessels of 97,954 tons in the same period last year. Further, 
this year’s figures are 14,500 tons higher than the previous 
record for the period. Chief amongst the launches, which 
were of a yery varied character, were :—Windsor Castle, 
t.s., geared turbines, 19,000 tons, for the Union Castle 
Mail Steamship Company; Zaanland, g d turbine, 
$520 tons, for the Rova! Holland Lloyd Company: Losada, 
t.s., ‘Motor ship, 6750 tons, for the P.S.N.Co., Liverpool ; 
Clan MaeNair, 6150 tons, cargo steamer, for the Clan 
Line; and the Tanafjord, 5640 tons, cargo steamer, for 
Den Norske Amerika Linje,Christiania. 





Steel and Iron. 


The position in the steel and iron trades was of a 
very dull description, and the depression has been 
deepened further by the coal crisis. For some time past 
buyers have been abstaining from purchasing large quan- 
tities of home materials, continental products receiving 
the preference in view of the cheaper costs of the latter, 
and despite all efforts on the part of local makers to esta®- 
lish favourable terms, business has shown no increase. 
Now that work at the mines has actually ceased, some steel 
and ironworks have decided to close down indefinitely, as 
they were only being kept open in the hope of cheaper fuel 
and reduced costs in other directions. Steel prices are 
again easier, but still afford little inducement. in com- 
parison with foreign quotations. The home pig iron trade 
is practically at a standstill. The local price for hematite 
f.o.t. makers’ works is £9 against £5 12s. for the continental 
product, and foundry No. 3 is £8 5s. f.o.t. makers’ works, 
compared with £6 5s, for Luxenbourg No. 3. The bar iron 
works are moving slowly, and reduced employment is 
very prevalent. 


Coal. 


The Scotch coal trade has been practically 
reduced to a standstill. The markets are more or less in a 
paralysed condition, and business is of little or no account. 
Railways and municipal concerns have fair stocks on hana, 
but reductions in t services have already been an- 
nounced. Export during the past week was on recent 
lines, but with this class of business again under “ permit,” 
orders are few ana far between. Any orders passing in the 
market are of a day-to-day description. he augregate 
shipments during the week amounted to 121,659 tons, 
against 132,568 in the preceding week and 317,147 tons 
in the same week in 1913. Prices are not tested, and the 
quotations given are only approximate. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Collieries Idle. 


Soutn WALEs miners to a man chased work on 
the 31st ult., and since that date collieries have been idle. 
‘Thus, for the second time within six months the industry 
is passing through troublous times, and the future coal 
export trade is seriously jeopardised. Competitive 
countries. are given another opportunity to secure the 
foreign markets, which should by this time have been 
again held by this country. Trade has never yet recovered 
from the strike of last October. Coal exporters and 
colliery owners have for the past five months been fighting 
against great odds in endeavouring to win back business. 
It has been a hard task. A certain measure of success 
had been achieved, but the present stoppage in the coal- 
fields can only have one effect, viz., that of postponing 
indefinitely the day when coal exporters can make offers 
for orders with a reasonable prospect of securing them. 
The cutting off of supplies from this country has already 
resulted in the diversion of tonnage from South Wales 
to other ports to load German coals for Ttaly, while 
inquiries have in the natural order of things*gone to 
America. ‘The present conditions from the pomt of view 
of the commercial element are very discouraging, and to 
many firms the suspension of work in the coalfield, with 
its numbing effect on business, is a serious matter. 
At the moment of writing, it is not possible to. give any 
indication as to the probable duration of the stoppage. 


Mistakes all Round. 
Of course; in thelight of after oventa, it is fairly 





plain that mistakes all round have been made, contributing | Coke Supplies Committee, which body has been revived 


to the t unfo state of-events. The Gov 

t ttefi the De-eontrdi of os cont wndanry 
fixed forthe end of August next, but ‘ 

ing to this date, the Government precipitated the crisis 
by throwing the mines back upon the owners because the 
industry had reached the stage of bankruptcy. No one 
ean dispute the fact that it could searcely be expected 
that the miners would take a 44 per cent. reduction in 
wages without a fight, It is a hig reduction, and it would 
have been far better if a scheme could have been devised 
whereby the reduction of wages would have been’ gradual. 
The coalowners also made a mistake in not joining hands 
with the miners in protesting against the aé¢tion of the 
Government in advancing ‘the date of de-control, but 
doubtless their view was that they were. pretty well 
ready to accept any conditions if by so doing they could 
get rid of control. As regards the Miners’ Executive, its 
action in instructing the rank and file not to work on the 
coalowners’ terms as from the beginning of this month was 
quite unwarranted. It was unconstitutional, as it had 
no mandate from the miners to take such a drastic step. 
It may contend, however, that the end justifies the means, 
and that if the Government can disregard its obligations, 
the Executive also is fully entitled to break from its rules | 


Flooding of Mines. 


Although so far there has been no real act of 
violence committed in South Wales, there is no disguising 
the fact that the temper of a section of the workmen is 
very nasty, and in many districts recourse is being taken 
to bring pressure to bear upon grades of workmen outside 
the Miners’ Federation to stop work at the collieries, thus 
endangering the pro by flooding, &c. This danger 
has been most in évidence at the Glamorgan and Naval 
pits at Liwynypia. In thie distriet the firemen decided 
to support the miners, this attitude being adopted in 
conformity with an agreement come to some time ago 
in recognition of the miners supporting them when they 
were previously in trouble. Jutside the area of the 
Cambrian Combine collieries, the firemen in the Rhondda 
have kept at work and assisted to do the work of the 
pump men. The quantity of water to be dealt with at the 
Glamorgan pits is 4,000,000 gallons per twenty-four nours. 
Grave fears were entertained last week-end that the 
property would be ruined by flooding. An appeal was 
made by the general manager of the Cambrian Combine 
collieries to the officials of the Rhondda No. } district 
of the Miners’ Federation that certain men might be 
allowed to work, but his appeal was of no avail. However, 
the pamps at the Glamorgan collieries have been got to 
work, but the peril-is not past. Mr. Hedley Clarke, the 
general manager of the Combine collieries, has vividly 
pourtrayed what will happen shou!d the pumps be allowed 
to stop. He points out that when one eompany’s work- 
ings strike into those of another company, it is quite 
possible that the ventilation might be affected. He says : 
** It can safely be stated that if, owing to the accumula. 
tion of water, very high pressure is reached, the whole of 
the barriers would be blown through into the neighbouring 
collieries’ workings, and the destruction would be equi- 
valent to a colossal explosion happening through prac- 
tieally the whole of the Rhondda Valley, because, when 
millions of cubic feet of air are bottled up with a pressure 
of water behind it, it is not difficult to realise what is 
bound to take place when the pressure has risen sufficiently 
high to enable it to burst through the thin barriers between 
the workings. We should discover the Ferndale, Watts- 
town, Pentre, United National, Naval, Glamorgan and 
Ocean collieries—all of which ere situated in the same 
area—absolute!y deprived of underground workings. If 
such a catastrophe should happen, it would not be months, 
but years before any kind of mining could be restored to 
any extent in these valleys, and undoubtedly the larger 
section of the collieries would be ruined for ever.” An 
official statement shows that only a few officials who rank, 
from overmen upwards, are attending to the pumps at the 
Glamorgan colliery, but it is significant of the temper of 
the workmen and of their utter disregard for their future 
that a meeting of the Rhondda miners on Monday passed 
a resolution that “every man, irrespective of grade, 
including the managers and officials, must be withdrawn 
from the collieries.” It was also decided that twenty-four 
hours’ notice should be given for all horses to be brought 
to the surface, after which no man should be engaged in 
or about the mine. At the Bargoed Company's colliery 
the officials of the Federation are reported to have gone 
so far as to stop the ostlers working, thus endangering 
the safety of the horses. Damage by flooding has also 
occurred at. pits belonging to the Main Colliery Company, 
Limited. At Blaina the firemen engaged at the whole of 
the collieries have ceased work. 


Revival of Shipment Restrictions. 


Ever since the collieries came to a standstill, 
the restrictions placed upon shipping operations have 
been of a progressive character, until the stringency of 
the regulations imposed has surpassed anything known 
in wartime. It is evident that the authorities have 
viewed the situation with the greatest seriousness, and 
precautionary measures have been to conserve all 
available stocks of coal in case the stoppage should be a 
long one. The Customs authorities have been acting in 
conjunction with a committee of which Sir Thomas 
Watson is acting as chairman, and the utmost supervision 
over all coals has been exercised. The conditions in force 
under coal control were revived. Pre-entries for all coals 
as cargo and bunkers have nad to be sent in to the Customs. 
The loading of all foreign-owned tonnage was first stopped. 
British boats could proceed with their loading, but clear- 
ance was refused. Many such steamers when completed 
have been held up pending decision as to whether they 
should be ordered to a home port to discharge instead of 
taking their cargoes to foreign destinations, for which 
they, were. originally. arranged. .On Tuesday morping it 
became known that standing stocks of patent fuel could 
not be shipped at all, it evidently being the intentian of 
the authorities to retain these in case they should be 
needed for home consumption. All colliery companies 
have made a return as to the coals they have standing, 
and stocks are now under the eontrol of the Coal and 


to arrange for their distribution. 
} ~y : 

Needless to say, business is completely at a 
standstill, and all that exporters are now doing is to keep 
their clients abroad posted as to the position and its 
developments. Work at the docks is ata minimum. There 
are far more tips idle than are working, and considerable 
unemployment existe. At Cardiff it is computed that 
there are 7000 men idle. The outlook generally is so 
uncertain that exporters cannot contemplate, business 
ahead. There is nothing to work upon. It is expected 
that when work at the mines is resumed, costs 6f prodine- 
tion will be reduced, but no one can say to what éxtent. 
It is generally recognised that business for thia month, 
if not considerably longer, has been completely upsct, 
even should it be decided this week to resume work at 
the pits. Many collieries will certainly not be ready for a 
week or more, while in others it)will take several weeks to 
prepare them. Up to the end of last week, superior large 
coals were done as high as 65s. for small lots, while, as 
smalls were unobtainable and were required for use by 
the collieries themselves for their boilers, no price could 
be put on these qualities. This week there hae been 
absolutely no market for coal, coke or patent fuel. 


‘© Tin-plate Wages. 


A meeting of the Sliding Scale Joint Committee 
in the South Wales tin-plate trade has deeided to adopt 
the arrangement come to with the steel section, and th> 
process men in the tin-plate trade will come under the 
sliding scale agreement, excepting the craftamen, who wiit 
be paid a weekly wage of £5 from March 27th last until 
the Welsh Engineers’ and Founders’ Association fixes the 
district rate. 








Latest News from the Provinces, 


SHEFFIELD. 
A Million Hours Lost by Strikes. 


Spraxovre at a meeting of shareholders in Cammel! 
Laird and Co., at Sheffield on Wednesday, Mr. W. L. 
Hichens said that during 1920 there were only twenty- 
six weeks in which a strike of either a partial or a complete 
character was not in operation in one or other of the 
company’s Sheffield and Penistone works alone, and at 
the latter about 22 per cent. of the total production of 
the year was lost. At Birkenhead the shipwrights were 
responsible for the loss of nearly 400,000 working hours, 
and through the joiners’ strike, directly or indirectly, 
nearly 700,000 working hours had been lost 


WALES AND ADJOINING COUNTIES, 


Railway Transfer. 


It is reported that there is every likelihood of 
the Great Western Railway Company shortly taking over 
the Port Talbot Docks as well as the railway. No official 
statement has so far been made concerning the report. 


Miners Drastic Measures. ° 


The situation in the Rhondda is becoming in- 
creasingly serious. Although the pumps at the Glamorgan 
Colliery are working, the miners at the Naval Collieries 
have decided strictly to enforce their resolution that all 
persons should be withdrawn from or about the-Anthony 
and Pandy pits. The men have pledged themselves to 
proceed to the pit tops to clear away anyone found work- 
ing. In other districts the miners’ efforts to prevent 
loyal officials from working have also been successful, 
but in the case of the Wattstown and Ynyshir pits of the 
Umited National Collieries, saner counsels have prevailed, 
and the miners have denounced picketting and are allow 
ing the retention of safety men. 


Unemployment Benefit. 


A Court of Referees at Pontypridd has decided 
in two test cases that the present circumstances are the 
outcome of a trade dispute, and therefore that. the miners 
are not entitled to benefits under the Unemployment 
Insurance Act. 








Royat Instrrvtion.—A general meeting of the members of 
the Royal Institution was held on Monday afternoon, _ 4th, 
Sir James Reid, Bart., Vice-president, in the chair. r. 8. D. 
Bles, Mr. 8. T. Covington, Mrs. L. W. Dent, Mr. B. G. Donne. 
Professor Godfrey, Commander A. C. Goolden, Mr. A. Mallalieu, 
Mr. W. Marshall, Mr. E. W. T. L. Brewer-Williams, and Sir John 
Wormald were elected members. The chairman reported the 
death of Lord Moulton, a member of the Institution, and a 
resolution of condolence with the relatives was passed 


Hanpurne Smatt Locomortves.—We have received from 
Andrew Barclay, Sons and. Co,, Limited, of Kilmarnock, a 
booklet of instructions for drivérs of small locomotives. It is 
quite a little thing, and only coyers thirty pages, but contains a 
fund of sound practical advice concerning the maintenance of 
the sma!l type of locomotive generally adopted by contractors. 
The descriptive matter is illustrated by several line drawings. 
which should be of considerable assistance to mechanics not 
familiar with the details of these engines, and to drivers who, 
for instance, do not know how to start a stubborn injector. 


WINDING UP A Patriotic Funp.—A meeting was recently 
held at the works of Waygood-Otis, Limited, Pulewith-roan. 
London, to wind up the affairs of a fund which was started in 
the early days of the war, to provide assistance for employeex 
and their fa:nilies who might suffer in connection with the war. 
The money was raised by collections in the offices and works, 
and reached the total sum of £1014, which,with interest on invest 

ments, allowed of a distribution of £1097 13s. The money was 
expended in giving assistance to men who were wounded and to 
the widows and orphans of those who fell in the war. The 
expenses of administration amounted to only £2 Is. 4d. for 





tage, the whole of the work having been done voluntarily 
EF te committee which carried out this successful enterprise. 
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Current Prices for Metals and: Fuels. 


ta 491 to 60) 


IRON ORE. 
N. W. Coast— 
Native 
* Spanish ... 
' N. African " 
N.B. Coast— 
Native éée eit abe . 
Foreign (c.i.f.) 
PIG IRON. 
Home. 
£ as a, 
ScoTLaND—* 
Hematite ... jab’ tell 900 
No. 1 Foundry 810 0 
Wao * ss 8 5 0 


N.E. Coast— 


Hematite. Mixed Nos.... 900 
Ne RaAtiian feos, does ene 26 
Cleveland— 
No. 1 oe 665 0 
Silicious Tron... 6°65 0 
Neo, 3 G.M.B. 6 00 
No, 4 Foundry 519 0 
No. 4 Forge 517 6 
Mottled ~> 2c. ~ ace 517-6 
White 515 0 


Miprayns. /(ai/ wi: dighd prices matting to 6 Aad jested tthe 


aew Cleveland cut)— 


Staffs.— 


All-mine (Cold Blast)... 


Part Mine Forge ... 


Foundry Nos. 2 and 1 
of No. 3 
Forge 
Derbyshire §— 
No. 3 Foundry 
Forge . 
Lincolnshire *— 
Basic .., 
Foundry... 
Forge 
N.W. Coast— 
N. Lanes. and Cum.— 
Hematite Mixed Nos.... 
Bpecial 0.0 6.s ee eee 


Foundry No. $ 
Northampton? ( Probab/y 10/ 


18 10.0 to 1817 


8 00 


810 Otte 9 0 


leer all rownd)— 


715 Oto 8 10 
719 Ote 8 0 
70 0to 710 


Uncertain. 


Uncertain. 


0 0 
100 Ote 12 0 


<<o 
wo 
oo 


— 


conn Ye OOo Oo 
ocoaaoococe oO 





MANUFACTURED IRON, 


Home. 
Zs. d. 
ScoTLaND— 
Crown Bars ... 233.0 0 
Best pe 360¢0 
Angles 30 0 ~«=0 
Tees 31.0 0 
N.E. Coast— 
Crown Bars ... 23 00 
Best, 2400 
Angles 3015 0 
Tees 3110 0 
Laxcs.— 
Crown Bars ... @8..8 .. 
Hoops 265 0 
S. Yorxs.— 
Crown Bars 2410 0 
Best ,, 2510 0 
Hoops 23 5 0 
MImDLanDs— 
Marked Bars (Staffs.)... 2710 0 
Crown Bars ... ; 2410 0 
Nut and Bolt Base 2 00 ion 
Black Sheets (dbs. ) 20 0 0 to 21 0 
Galv. Sheets 24 W.G. 
(f.0.b. L’pool, oreqnal) 24 00 ... ... 
Gas Tube Strip 2410 0 to 2 0 
STEEL, 
Home. ° 
£4. a 
SoortanD- * 
Boiler Plates... 2 00 


Ship Plates fin. andup 19 0 0 
OO PSE aa 
Steel Sheets ip. to lin. 19 10 0 


Sheets (Gal. Cor. 24 B.G.) 


In view of the mines dispute there are practically no markets and the prices for fuels are purely nominal. 
We give those that ruled immediately prior to the suspension of work. 


» Delivered 


® For inland sales, 


Export Priges—F.0.B ons 





2 Net makers’ works 


* Per ten f.o,b, 





STEEL (continued) 


NE. Coast— Home. 
Zs a. 

Ship Plates 44) ideo. «ee, 19 O 0 
Am@len. nj cc aloe 17 10,0 
Boiler Pilates... ... .. 25. 0.0 
Joista la a TO @ 
Heavy Rails... ... ... 180 0 
Fish-plates ... ... .. 23 0 0 
SEI, cnn am tore 
Hard Billote ... .,.. .., 15 0 0 
Medium Billets ..,.... 14.10 0 

N.W. Coast— 

Barrow— 

SP cee; can, gee |. BO ESTE | exe, eee 

° Light ,, eco ee ase 21 0 Oto 2B 
eager ee 
Ship Plates ... ... .. 19 0-0 
Boller, 55. «ss i. 2% 0.0 


MANcHester ( Prices ohinguhle and uncertain) — 
Bars (Round) a ae 158 10 Oto 17 
(others) aaa 2 a aor oe 


Hoops (Best)... ... ... 28 5 0 
» - (Soft Steel) .. 23 5.0 
PRates vies sess lece she 138.0 
(Lanes, Boiler) ...' 27. 0 


Siemens Acid Billets .. 20 0 0 
Bessemer Billets ... .. 1910 0 
Hard Basie .... «. «-) 18 0 °0 


Soft ,, otal) wea? bow! AAID, 0 a. 16 


Hoops wo i ae 205 0 


MipLanDs— 
Rolled Bars ... ... .. 1610 0 


Soft Billets and Bars .... 1210 0 to M4 
Hoops. ... sis a «- 1810 0 te 
Tube Strip .. .. «. WZ 0 0 to 18 


Angles and Joists « 1710 
eee. ee ta, POSS 
Wire Rods ... ... ... 1615 


co fo 


NON-FERROUS METALS. 


Swanska— 
Tin-plates, 1.C., 20 by 14 . 
Block Tin (cash) ... 4 
oo (three months) .., 
Copper (cash)... ... .. 
» (three months) 
Spanish Lead (cash) ... 
- (three months)... ..,  ..- 
Spelter (cash) o 
»» (three months)... 


MANCHESTER— 
Copper, Best Selected Ingots 
Electrolytic 
Strong Sheets ... 
» Leco Tubes 

Brass Loco Tubes 

», Condenser ... 
Lead, English 

» Foreign 


” 


(Metal prices practically unchanged). 


FERRO ALLOYS. 


(AU prices now nominal), 


Tungsten Metal Powder 
Ferro Tungsten 


Ferro Chrome, 4 p.c. to 6 pc. earbon... 
6 p.c. to 8 p.c, ” 

8 p.c, to 10 p.c. 0 
Specially Refined 


Max.2p.c.carbon ... ... ... £86 


“Tr Sor eee 
y, 0°75 p.c. carbon... ... ...£120 
carbon free ... ...0 1. ... 3/- 


? 


Metallic Chromiom jg... ... 6/6 por 1. 

(per ton) £25 

«£18 10 0 scale 
unit. 


75 P.-C. cs see cee nnehe28, Scale 12/- per anit. 
so Wamadium =... se ese see. 20s 26/- por Ib. 
Molybdenum... ... «s+ «++ ««« 7/9 per Ib, 

Nickel (per tom) ... 0 ... ss ssw se £205 

Cobalt pt wes eee ood leew 19/+ por Ib, 
Aluminium (per ‘ton) Sho ee UU Ig ABSO 


Ferro Manganese ; 
» Silicon, 45 p.c. to.50 p.c, 


” 


8 At furnaces. 4 Glasgow, 


> 


0 to 20 
0 to 30 


SHEFFIELD (Prices irregular and uncertain)— 


oo’ 
o 


rN ooN: 
ecoamcooascse 


an 


~ 
Socorrr ooo 
Zahe oo 


oo 


Per ‘l'on. 
£37 





Lanarkshire and Ayrshire. 
: 7 Bxoept where othe wise indicated coals are per ton at pit fer inland and f.o.b, for export, and erke is per ton en rail at ovens and f£.0.b, for export. 


FUELS. 
SCOTLAND. 
LAWARESHTRE— 
(f.0.b. Glasgow)—Steam 
» a FM’... 
» » Splint 
” ” Trebles ... .. 
” ” Doubles ... oon . 
» ” Singles rT ae) 
AYRSHIRE— 


(f.0.b, Ports}—Steam ... 
= a Splint ... 
- a Trebles ... 
FIFRSHIRE— 
(£. ab. Methil or Burnt- 
Screened Navigation. tS oes 
Trebles OA Sd 
Doubles 
Singles 
LOTEIANS— 
(£.0.b.. Leith) — Best Steam 
Secondary Steam ... 
Trebles 
Doubles 
Singles L see 
ENGLAND, 


'N,W, Coast— 


ed an ane oi ie ae 


NORTHUMBERLAND— Home. 
Best Steams ... ... 86/2 
Second Steams... 33 /- 
SRR 30/8 
Unsereened ... ... 32/8 
Household ... ... 36/- 

DurHamM— 


Best Gas... ... ... 36/- to 37 
Second ... ... ... 35/- to 36/- 


Household 2... 36/- 
Foandry Coke... 70/3 
Furnace .., ... s+» 62/9 


SHEFFIELD-— * 


S. Yorks. Best Steam Hards 
Derbyshire Hards 


Seconds ... 
Cobbles ... 

Nuts 

Washed Smalls 
Best Hard Slacks... 
Seconds - 

Soft Nutty ,, 

Pea ” 
Small - 


House, Branch = 
» Best Silkstone. " 


Blast Furnace Coke ... ... ... 45/- 
CarDirrF— *SOUTH WALES, 
Steam Coals: 


Best Smokeless Large ... .. 
Second be - — 
Ordinary Dry Large 
Best Black Vein Large ... 
Western Valley a 
Best Eastern Valley Lange: 
Ordinary ” ” 
Best Steam Smalls 
Ordinary ” 

Washed Nate ... ... 
No. 3 Rhondda Lame 

ds e Smalls ... 
No, 2 - Large ... 
Through 

Smalis ... 


Coke (export) 
Patent Fiiel 
Pitwood (ex ship) 


SwaNsza— 


Anthracite Coals : 
Best Large 
Seconds 
Red Vein 
Big Vein... . ven 
Machine-made Cobbie les ... 
Nats 
Beans 
Peal SP 2s 
Breaker Doff 
Rubbly Culm 
Steam Coals: 
Large oc. ase 
Seconds ane 






























Export. 
85/6 to 37 /- 
37/6 to B88 6 
40/- to 50)- 

36/6 
33/ 
28 /- 


35 6 
40/- 
32/- 


35/- to 40/- 
50/- 
36/6 
82/- 
29/- 


86/- 
34/6 
$2/- 
80/- 
27/- 


45/- to 49/. 
56,8 to 60;- 
66 /- 
Neutrala. 
426 
37/6 to 40/- 
17/6 
33/- to 35/- 
45}- 


40/- 
35/- to 37/6 
45/- 
690/- to 70;- 


$3/2 to 33/8 
32/8 to 33/2 
31/8 to 82/2 
31/8 to 82/2 
31/2 to 32/2 
28/8 to 80/2 

20/- to 25/- 

20/- to 23/- 
20/- to 25/- 
18/- to 22/- 

15/- to 18/- 
37/2 to 37/8 
33/8 to 34,2 
(55/- export) 


57/- to 59/- 

55/6 to 56/- 
54/- to 55/- 

52/6 to 53/- 
54/- to 54/6 
53/- to 58/6 
53/- to 53/6 
52/- to 53/- 
25/- to 27/6 
16/6 to 22/6 
39/- to 40/- 
54/9 to 55/- 
35 /- to 37/6 
51/- to 52/- 
33/3 to 34/9 
15/6 to 17/6 
60/- to 62,6 
45 /- to 47,6 
35/- to 37/6 


55/- to 57/6 
52/6 to 55/- 
50/- to 52/6 
50/- to 52,6 
65/- to 67/6 
65/- to 67,6 
60/- to 65/- 

42.6 to 45/- 
9/6 to 11/6 

12/6 to 17/6 


52/- to 53/- 
49/- to 5/- 

15/6 to 20/- 
33/3 to 34/9 


5 Home Prices—All delivered Glasgow Station. 








Apsit 8, 1921 








8p! 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
Foreign Trade. 


At a time when the world’s prosperity depends 
pon offering the greatest facilities for an interchange of 
»ods, it is somewhat remarkable that most of the coun 
ies interested should be.doing their best to render such 
in interchange impossible. So far as France,is concerned, 
mports are restricted by the rate of exchange, by the 
ipposed neceesity of protecting home! industries and by 

the desire of the Government to make the most of a 
particularly remunerative source of revenie. ‘Conse: 
quently, the claims of industries for’ greater protection 
ecure a better hearing than the arguments of the htige 
body of consumers who have been advocating a fréer 
trade policy. Protective measures are favourably con- 
devel by the Government becatse they are si 
» increase the State revenues, and despite the free trade 
ropaganda the increased tariffs being prepared aré meet 
ing with little opposition in’ Parliqgment. It catinot be 
sid that the higher import dutiés will have much’ effect 
ipon the purchases of British goods for the reason that 
they are already practically shut out of the market by 
the rate of exchange. Yet it is evident that if the import 
duties were reduced sufficiently’ to compensate for th: 
higher values, and thereby facilitate’ buying from abroad, 
it would be possible to procure the machinory and other 
aids to cheaper production which are so necessary in 
this country, especially in the devastated regions, where 


British Patent Specifications. 


When an ¢ “is ted from abroad the name and 
address of the communicatur are prented tn italics. 

When an abridgment is not illustrated the Specification is 
without drawings, 

Copies af Specifications may be obtained at the Patent Office 
Sale. Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at la. each, 

The date fire’ given is the date of application ; ‘the setind date, 
at the end of the abridgment, is the date‘of the acceptance of the 
complete 3 peci fieahion. 


ad 





TURBINE MACHINERY. 


159,237, September Sth, 1919.—Manine Transmission Gran 
Sir W. GQ. Arinstrong, Whitworth and Co., Limited, T. H. 


Matthews and H. W. Lee, Elswick Works, Newcastle-on 
Tyne, 

Tn order to mitigate the shocks which may be transmitted 

from the propeller to the gear wheels in a geared turbine vessel, 

the inventors arrange a multiple dise clutch im the length of th 





every month's delay in preparing the industrial equip 
ment means ahuge loss. Insteaa of adopting bold measures 
to encourage foreign trade and create a freer interchange | 
of goods, which would certainly have a beneficial effect | 
ipon the rate of exchenge and thereby prepare the way 
for a steady and permanent improvement, the policy of 
the Gevernment is to protect home industries to the detri 
inent of consumers and shut out foreign goods as much a 
possible, There can be no hope for a country which relies | 
for its prosperity upon bolstering up artificially created 
industries. There are important industries im France that 
cam export without fear of competition, and they weuld 
develop enormously if it were not for the restriction of 
foreign buying due to the barriers put up for the protec 
tion of other industries that are not essential to the 
country’s welfare. Already manufacturets are beginnine 
to complain of the difficulty of disposing of their stocks. 
They have been helped to a certain extent by the rate of 
exchange, which favours a somewhat cheaper production, 
and now that the import duties are being put up they aro 
urging upon the Government the necessity of doing som« 
thing to facilitate exports, which means that the Govern- 
ment must strike out a line diametrically opposed to the 
policy it has been pursuing on their behalf. They are 
beginning to find that if they would sell their goods 
abroad, France. must purchase something equivalent, 
rhey also find that by putting up their import duties 
they are provoking retaliation. 


The New Tariffs. 


A first list of import duties with the new co 
efticients has just been published. While the old coefticients 
did not exceed 3—that is to say, the pre-war duties were 
not increased more than | threefold+the new list has in | 
some cases more than doubled the present figures, there 
being coefficients as high as..6.5. .The new duties on 
inetallurgical products and machinery have.not yet been 
published, although, judging from the. report, that the 
coefficient on drop forgings for agricultural »macninery 
parts is to be increased to 3, it would seem that there will | 


be an appreciable raising of duties all round. Until 
recently the Customs Commission has; shown a very 


tolerant attitude towards agricultural implements and | 
machinery, the duties on exchange parts being purely | 
nominal, and the putting up of the coefficient is done 

obviously for the protection of the home industry, which | 
has considerably developed during the past two years, | 
and is now suffering from the ruinous competition of 
Germany. Imports direst from Germany will, of course, 
be largely stopped by the considerably higher general 
tariff which it is proposed to put into operation shortly, 
but the Germans themselves admit that they are sending 
goods through neutral countries, and it is te provide 
against that that the minimum rates have been raised. | 
All the continental countries seem now to have embarked 
upon a tariff war. _In this they are all setting off against 
each other commercial and political advantages, and it 
appears that the political aspect of the question is often 
of more importance than the commercial. Tt was on 
account of the fear of a serious political misunderstanding 
with Belgium that the French' Government at last con 
sented to suppress the supertax, imposed on all goods 
passing through Antwerp to and from Alsace-Lorraine. 
The idea of the supertax was teidivert the traflic to Havre 
and Boulogne, and it has had to be abolished, despite the 
violent opposition of the French ports. 


Tidal Power. 


The suppression of the credit of 2;500,000f. for 
the construction of an experimental State tidal power 
station was so\strongly opposed by the| Minister of Public 
Works that the Senate has reinstated the credit in the 
Estimates, M. Le Trooquer explained that the Commission 
which was appointea two years ago to go into the question 
of utilising the tides as a source of energy had already 
obtained remarkable results. By installing a system of 
vompense ting reservoirs, it was found possible to run the | 
turbines under a constant head, irrespectixye of the tides. 
he great difficulty was to devise turbines which would 
be able successfully to withstand the corrosive action 
of the sea. As the result of a competition, a turbine 
fulfilling all the conditions required has been invented 
by a French engineer, and the Minister therefore affirms 
that the problem of utilising the tides has been com- 
pletely solved. The experimental station is to be put down 
in the Rance estuary, where preliminary work has been 
carried out for some time past. 








jerank webs is 


| threaded through the hole in the connecting-rod. 





mt: 


-- 
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propeller shaft. The friction necessary to transiiit the nortual 
load is provided by a set of spring Washers A, while a supply of 


lubricant is introduced by | the pipe Bx—Marrk Srd, 1921. 


INTERNAL COMBUSTION ENGINES, 


D, the signals being led from a circuit E through the transformer 
ame F) tndicates the telephones in which the pitch of the ‘note is 
varied by the frequency of the leak discharge.’ The receiver 
comprises an oscillatory valve G, having a coil H inserted 

m the anode and the filament, and a coil K coupled to the 
coil H and inserted between the grid and the filament.—March 
3rd, 1921, 


DYNAMOS AND MOTORS. 


149,611. August 8th, 10919.—ImprovementTs mm Voiracr 
RecvuLtators ror Exvecrraic Generators, The firm of 
Scintilla, o. Solothurn, Switzerland. 

This invention relates to a voltage regulator of the well- 
known vibrating contact type. The voltage coil B, which excites 
the core C of the vibration magnet, is connected to the terminals 
of the generator A. The vibrating contact which is actuated 
by the elegtro-fagnet core © is included, together with the 


NU4A9.61! 























contaet parts E and F, im thecircuit of the shunt exciting winding 
D. ‘The induetive resistance G is connected in parallel with the 
exeiting winding D, and its magnetising action is opposed to that 
of the coil B. The ohmic resistance of the winding G can therefore 
be made as small as possible without detriment to the efficiency 





159,276. November 19th, 1919.—Rotiern Bearincs ror 
Cuank Pins, Tyler Apparatus Company, Limited, and | 
T. A, Simpson, Banister-road, Kilburn lane, w. 10, | 


The object of this invention is to provide a roller bearing for | 
connecting-rod big @nds without it being mecessary either to 
split the big end.or to have joints in thé crank shaft. One of th« 


N°IS8.276 











£ 
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may be 
A recess A 
is arranged in one of the crank webs for the imtroduetion of the 
bearing rollers. and is closed after their insertion by means of a 
loose piece.—February 21st, 1921. 


chamfered as shown, in order that 


WIRELESS TELEGRAPHY. 


159,377. Deeember 17th, 1919.—ImMPpROvVEMENTS IN OR RELA’ 
ine TO Wiretess Recertion Apparatus, James Robinson 
and Horace Leslie Crowther, of the Instruments Design 
Establishment, Royal Air Force, Biggin Hill, Kent. 

This invention relates to methods whereby the intensity of 
the received electro-magnetic waves can be made to determine 


N°159, 377 


| March 3rd, 














the pitch of the note heard in the telephones. In the case of , 
the scheme illustrated, a grid condenser A is in parallel with a 
grid leak B, and is made variable by means of an electro- 
magnet C, energised by rectified current from a control circuit 


of the action of the regulator, and thus an excellent damping 

action can be produced upon the sparking between E and F. 

1921. 

159,343. Deeember 4th 1919.—ImMPpROVEMENTS IN OR RELATING 
TO Dy NAMO-ELECTRIC Macuines, Siemens Brothers Dynamo 
Works, Limited, of Palace-place Mansions, Kensington- 
court, London, and James Cooper Wilson, of The Gables, 
Great Bridgeford, Stafford. 

The object ‘of this invention is to prevent flashes between 
the brushes of rotary converters and direct-current dynamos. A 
dejonising grid is placed adjacent to the commutator, the grid 
consisting of metallic strips or wires approximately paralle 
to and insulated from each other. The boundary of the com- 


N°159.343 
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mutator is indicated at A,and the segments are hot shown in 
order to simplify the drawing. The grid arrangement is made 
up of four segmental grids, two of which are shown at B and C. 
Each grid is attached to the brush holders of the machine; and 
is made up of two segments of insulating material between 
which extend bars of conducting material, such as copper.— 
March 3rd, 1921. 


MACHINE TOOLS AND SHOP APPLIANCES. 


159,338. December @rd, 1919.—Foroine Raitway Burrers 
Sir H. Austin, Lickey Grange, Broomsgrove, Worcester. 

This specification covers @ process for the production of rail- 

way buffers and similarly chaps objects. The illustrations 


N°159,33 


B 4 
Y — Yj 

















—— 











show how the bi'lct A is placed in a set o dies and is operated 
on by apunch B. Subsequently, the liner C of the dies is pressed 

















892 








—- 
——— 


down and forms the head of the buffer. By modifying the form 

of the punch articles with hollow stems can be made,—March 

urd, 1921, 

159,398. January 22nd, 1920.--Diat Gavess, R. J. Brown, 
168, Hutcheon-street, Aberdeen, and J. G. McIntosh, 23, 
Bank-street, Aberdeen. 

The principal claims in this specification appear to be those 
or the provision of a separate piece A, in the form of a rack, 
to close the opett side of a crank in thé planger B and to operate 





N°159,398 














the pointer C, and the use of the opposte face of this rack, in 
conjunction with a toothed quadrant D for the purpose of 
manually raising the plunger B.—March 3rd, 1921. 


MISCELLANEOUS. 


155,214. December 10th, 1919.—ImMproveMENTs IN THERMO- 
srazic Prorgctrive Apraratrus ror Use wir Brearines 
4Np Otner Parts or «a Macutyz, The Metropolitan- 
Vickers Electrical Company, of 4, Central-buildings, 
West minster. 








‘The improved thermostatic protective apparatus described 
mm this specification comprises a bulb containing a volatile 
liquid and a bellows or expansible chamber ted th ith, 


having a lost motion connection with a relay switchimg deviee A, 
whereby when the pressure of the vapour from the liquid exceeds 


N°155, 214 

















# predetermined amount, owing to an undesired rise in tempera- 
ture in the bearing, the bellows will operate the switching device 
so as to cause a stoppage of the machine, but on the collapse of 





THE ENGINE BR 
silicate: Pielorably 0 thes pases Uy luina of ths “cela 


solution prepared as above described, are added about twenty 
parts by of the selution of sedi ilicate, ha “ 
specific gravity of about 1.460. The specific gravity ef: the 
resulting mixture should be about 1.380 at 20 deg, Cent. A 
suitable filler, such, for, example as silex, is preferably added 
and if desired a colouring agent, such as ultra-marine blue, 
may also be added, the whole producing a th h eu 
paste, The resulting position may be used for cementing 
together various parts of electrical apparatus, as, for example, 
for paling slontrode wires in spark plugs or ting bushi 
and the in electrical apparatus.—March 3rd, 1921, 
158,932. October 9th, 1919.—IMPROVEMENTS IN OR RELATING 
vo InsuLaTING Means For Exxectricat Apparatus, The 
British Electric Transformer C r, Lamited, of Hayes, 
Middlesex, and Jan Roothsan, sameé address. 
This invention relates to means for i ing an extra high- 
pressure conductor from an earthed conductor. An insulating 
pigs is interposed between the conductors and has its surfaces 


so 8 as to conform more or less to the lines of force re- 
he 

















APRiL’ 8; 1921 








INSTITUTION ,oF ELeorricaL KnoiIneers :. Noxrtru Mins, -;, 
Cen ram abddepold? OM igetieety Mabas Tt) SPARE Sor. 
Developments in Multi-speed Cascade Induction Motors,’ |, 


Mr. F. Creedy. .3,pan. 
InstiruTION or Civit, Enoinerrs.—Creat George-st) 
Westminster, 5.W. 1. Special general meeting, of carpors| 


Paper to he furt! 
by Mr. 1. 


members, followed by ordinary meeting. 
discussed, ‘‘ Airship Sheds and their Erection,” 
Hamilton Larmuth. 5.30 p.m. 

Instirumwn or Execrricat Exqinesrs,: Scorrisn (rs 
~-Rooms, 207, Bath»street, Glasgow. Annual general mee 
Lecture, “The Uses of Wireless, Past and Future,” by Mo)... 
Jas. Erskine Motray.’ Lantern. 7.90 pom. 


WHDNESDAY, APRIL 13xn, 

Tar’ Newoomen Sociery:—Caxton Hall, Westmin.(or, 
Kioom )15. Paper to be read and discussed, “ The Invent,.,), 
of Roller Drawing in, Cotton Spinning,” by Mr. A, Seymour. 
Jones... 6 p.n, 

Iystarumen..oy Auromosins ENG&NekRS,-—Ilnstitution «/ 
Meck LE “A Suggested 





senting the electric field existing between the conduct 


N°1S8,S32 





conductor A is through @ metal terminal B resembling 
united spheres, and the wire is secured by a grub screw. This 
terminal B is embedded in an insulator F carried from a metal 
ring G which is hollow and-slotted te permit of the T-shaped 
heads H of bolts clamping the ring to an earth plate E with the 
aid of distancing sleeves J, the heads of the bolts being adapted 
to through the slots when turned at right angles to the 

position shown.—February 24th, 1921. 

159,402. January 3ilat, 1920.—Packine ror Srurrine- 
BOXES, The Sunbeam Motor Company, Limited, L. Coatalen, 
and J. 8. Irving, Moorfield Works, Wolverhampton. 

The inventors the use of cork as a pecking material 
for glands. “The cork is impregnated with graphite grease under 

a pressure of from 215 1b. to 220lb. per square inch, and is 


N°I59,402 
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compressed, longitudinally only, to such an extent that it is 
reduced by from 5 to 50 per cent. in length. The illustration 





the bellows, caused by a fallin the pressure consequent on a 
reduction in the temperatare of the machine part, the relay 
switehing device will not be operated.—March 3rd, 1921. 


159,431. April 14th, 1920,—Semi-meTatiic Packxines, W. R. 
Beldam, 14, New London-street, London. 

This invention is concerned with the soft metal blocks or 
pegs imserted in some forms of packing to provide a rubbing 
face. The fibrous part of the packing is made—as shown in 
Fig. 1—with a continuous channel, and the metal blocks—see 


N° 159.431 





Fy g. 2. 


Figs. 2 and 3—are so shaped that they completely fill this 
channel. The blocks are curved on the rubbing face to fit the 
rod for which they are intended.—March 3rd, 1921. 


159,421. March 17th, 1920.—IMPROVEMENTs IN AND RELATING 
TO COMPOSITIONS FOR INSULATING AND Prorectine Exec- 
TRICAL APPARATUS AND For OrHer Purposes, The British 
Thomson-Houston Company, 83, Cannon-street, E.C. 4. 

In preparing one composition in accordance with the inven- 
tion, shellac is mixed with hot water and i & specifi 
uravity of 0.910, in weight proportions of four, ten and one 
respectively. This mixture is thoroughly agitated until a thick 
solution is obtained which may be thinned with water to a 





— @ typical case with the cork packing at A.—March 3rd, 








Forthcoming Engagements, 





TO-DAY. 
Junton Instrrurion or EncIngeers.—Caxton Hall, 8.W. 1. 
Questions and g discussion. 8 p.m. 
Roya Insrirorion or Great Brrrarn.— Albemarle-strect, 
Piceadilly, W. 1. Discourse, ** Quality of Protein in Nutrition,” 
by Dr. R. H. A. Plimmer. 9 p.t. 
Puysicat Soctsty or Lonpon.—Imperial College of Science. 
Imperial Institute-road, South Kensington, 8.W. “A New 
Registering Microphotometer,” by Dr. W. J. H. Moll; “The 
Examination of the Structure of Crystals in the Form of Powder 
by Means of the Ionisation Spectrometer,” by Professor Sir 
W. H. B : “A Balance Method of Using the Electrometer 
for the Measurement of Power,” by Mr. Hubert Parry. 5 p.m. 


MONDAY, APRIL lira. 
ae cay or Ce ENGINEERS: GRADUATES’ 
Meetine.— Storey’s Gate, 8.W.1. ‘Electrol in Engineering,” 
by Mr. L. H. Bedford. 7 p.m. - ”. 


Royat Society or Arts.—John-street, Adelphia. Castor 
Lecture, I., *‘ Recent Applications of the Spectroscope and the 
Spectrophotometer to Science and Industry,” by Dr, Samuel 


Judd Lewis. 8 p.m. 
TUESDAY, APRIL 12rx. 
Royat Arronavuticat Socretry.—Royal Society of Arts, 
John-street, Adelphi, W.C. 2. Annual Wilbur Wright lecture: 
a Methods in Aeronautics,” by Major G. I. Taylor. 
p-m. 

MaNcHEsTeR GEOLOGICAL AND MINING SocreTy.—Queen’s 
Chambers, 5, John Dalton-street, Manchester. The following 
aper will be open for discussion :—‘*On the Various Forms of 
*yrites in Coal: Their Probable Oricin, and Effects on being 
Exposed to Atmospheric Influences,” by Mr. James Lomax. 
The following paper will be read :—‘*Improvements in Pit 
Sinking and like Operations,” by Mr. Charles Walker. 4 p.m. 
InsTITUTION oF AUTOMOBILE ENGINEERS: CovENTRY 


GrapuatTes.—At the Foremen’s Institute, 7, The Quadrent, 
Coventry. 


vat Storey’s Gate, 5.W. 4. 
Progratume for Automobile eeearch,” by Mr. George Watswn, 
8 p.m. 

Laverroa, Enainesrine Socwtx.—Royal Institution, | 
quitt-street.——Lecture, ; Behepes. Work in connection with : 
Late War,” by Commodore Sir Frederick W. Young. 8 p.u 

Tux Association oF Enoinemes-tn-Caarer.—St. Bric 
Institute, Bride-lane,. Fleet.street, E:C.4, “Oil and Colloidal 
Fuel,” by Mr. A. Arnold. _7.30 p.m. 

Rovat Soquery or Arrs.--John-street, Adelphi, W « 

* Low tem ture. Carbonisation and Smokeless Fuel,’ |, 
Professor Henry BE. Armstrong. 8 p.m. 


INstiTuTION OF Minive AnD. Metau.urRey,--Edward \ 


Rooms, Hetel Victoria, Northumberland-avenue, W.C, An 
dinner, 7.15 for 7.45 p.m. 
Roya, Secuery or Arts.—Jolm-steoet, Adelphi, W.« 


* Low Temperature Carbonisation and Smokeless Fuc! 


Vrofesser Henry FE. Armstrong. 8 p.m. 
THURSDAY, APRIL I4ra. 

INesriruvTrioN or Execrrican ENGINesrs.—Inestitution 
Civil Engineers, Great George-street, 8.W. 1.) Magnetos |. 
Ignition Purposes in Internal Combustion Engines,” by Mr. b. .\ 
Watson. 6 p.m. 


Tue Opricat. Socrety.— Imperial College of Science ai! 
Technology. Papers. “An Titerferometer for the Testing 
Camera Lenses,” by Mr. F. Ewyman; “The Testing of Hel: 
“raph Mirrors,"’ by Mr. W. Shackleton. 7.30, p.m. 


FRIDAY, APRIL 1l5ra. 

Tue Institution ov MscuaNical ENGINEERS, ~-Storey's (iu\ 
5.W.1, Informal Meeting, ‘‘ Ball Roller Bearings,” » 
Mr. A. P. Bale, 7 p.m. 

InsrrruTion or Crvi. Byoixxeers: StTupents’ Meeting 
Creat. George-street, 5.W. 1, Paper, ‘The Increased Efficien: 
of the Locomotive,” by Mr. Eustace Alfred Phillipson. 6.30 
p.m. 

Juxzon Inerrrumion or Enotneers.—Caxton Hall, We 
minster, 8.W.1. ‘* The Metering of Steam,” by Mr. C. R. San 
Lantern. 8 p.me 

Royau Lysrrrution or Great Brrrauy,—- Albemarie-stre: 
Viceadilly, W. 1. Discourse, “ Wolseley as a War Minister,” | 
Mr. Ernest Law. 9 p.m. ‘ 

INstrruTe or Merats (SHerrtetp LOocat SECTION) ao 
Hall of University of Sheffield, St. George’s-square. ‘“‘ A Ne 
Non-ferrous Electric Furnace,”’ by Mr. H. A. Greaves. 7.30 p.i». 


WEDNESDAY, APRIL 20rn. 
Socrery or Giass Tecaxotocy.—Hotel Cecil, Strand, W.C. 2. 
Third annual dinner. 7 for 7.15 p.m. 


FRIDAY, APRIL 22yp. 

THs LystrrvTion Or M&cHANTOAL ENGINeERS.—Sturey's Gate, 
S.W.1. Discussion to be opened by Sir Richard Glarebrook on 
‘* Limit Gauging.” 6 p,m. 

Juntor INSTITUTION oF Enotnerns.—Caxton Hall, West 
minster, S/W. 1. Leeturette, “Construction and Working 01 
Marine Water-tight Doors,’ by Mr. H. P. H. Anderson, Lanter: 
8 p.m. 

WEDNESDAY, APRIL 27ru. 
Liverroot ENGIngeRING Socrery.—Royel Institution, Col 
quitt-street, Liverpool. Annual general meeting. 8 p.m. 


THURSDAY, APRIL 28ru. 
West or Scoriayy Inon anv Sreew Instrrure.—Societics 
Room, Ne. 24, Royal Technical College, George-street, Glasgow. 
Annual general meeting. “Snapshots of an American Pil- 
grimage,” by Mr. RK. Percival Sinith. 7 p.m. 


WEDNESDAY, MAY. 41x. 
THe Inetrrvure or Merats.-—Institution of Mechanix w! 
Engineers, Storey’s-gate, 8.W..1.. Annual May Lecture, ** Tho 
Casting of Metels,”’ by Professor T, Turner. 8 p.im. 
THURSDAY, MAY Sra. 
Inon AND STEEL Lastrryte.—In the Grand Hall of the Con 
naught ms, Great Queen-street, London, W.C, Annual 
dinner. 7 for 7.30 p.ro. 
THURSDAY AND FRIDAY; MAY 6Srn AND 6ru. 


Trow anv Steer Iserrrvre.—Institution of Civil Engineers, 
Great George-street, 8:W. 1. Annual meeting. For programme 
see page 335. 10 a.m. each day. 


TUESDAY, JUNE 7ru, TO FRIDAY, JUNE 10rn. 
InstTITUTION oF ELecTricaL Enoineers.—Summer meeting 
to be held at Scottish Centre. For programme see page 338. 
Ladies cordially invited to take part in meeting. 


—— 
— 





LAUNCHES AND TRIAL TRIPS. 





HTANO, geared turbine steamer ; built by Goole Shipbuilding 
and Repairing Company, Limited; dimensions, 345it. by 
46ft. 6m. by 31ft.; to carry 5700 tons deadweight on mean 
draught of 23ft. 3in. Engines, rotary double reduction geared 
Rateau impulse turbines, pressure 225 1b.; launch, Wednesday, 
February 23rd. 

BALRANALD, twin-screw passenger steamer ; built by Harland 
and Wolff, Limited, to the order of Peninsular and Oriental 
Steam Navigation Company ; dimensions, 537{ft. by 64ft. by 
41ft.; gross tonnage, 13,300 tons, Engines, two sets of four- 
crank balanced quadruple-expansion; launch, Thursday, 
February 24th. 

SOMERSETSHIRE, twin-screw motor — 4 built by Harlan 
and Wolff, Ltd., to the order of the Bibby Line; dimensions, 
450ft. by 57ft.; gros tonnage, 7500. Engines, two sete of Diesel 
engines of four-stroke cycle type; launch, Thursday, February 








specific gravity of aboat 1.019. To this shellac solution is added 





apr: “Graphical Design of Valve Cams,” by Mr. 
F. P. Cross. 7,45 p.m, . - 


24th, 
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Economics of Hydro-Electric 
Development. 
By Professor A. H. GIBSON, D.Sc., M. Inst. C.E., 
M.1. Mech. E. 


No. IL* 


An examination of a number of typical Canadian, 
\inerican, and Europoan installations indicates that 
the total annual costs, excluding transmission and 
taking 6 per cent. as the rate of interest on capital, 
amount very nearly to 9.5 per cent. of the capital cost. 
This figure appears to apply very approximately 
whether the load factor be low or high, and may be 
taken, without any great error, in estimating the 
probable cost of power, or as a basis of comparison 
in estimating the limit of economical expenditure of a 
hydro-electric plan’, to compete with a fuel-operated 
plant. Where transmission over a moderate distance 
-say, 30-60 miles—is necessary, the appropriate 
figure is approximately 11 per cent. of the capital 
cost, inclusive of the transmission lines and the ter- 
minal station. 

The cost of a hydro-electric station designed to 
operate at an industrial load factor of approximately 
35 per cent. is greater than that of one designed to 
utilise the same water supply with continuous opera- 
tion, Owing to the greater cost of the necessary 
machinery, pipe lines, and conduits. The relative 
cost depends largely on the type of scheme. In a 
«cheme utilising river fiow without storage the capital 
cost per effective kilowatt will be sensibly the same 
whatever the load factor. Where storage is provided 
to utilise a large proportion of the run-off the cost of 
this storage usually forms a large proportion of the 
total, and as this item of cost does not depend appre- 
ciably on the load factor the cost per effective kilowatt 
is much less for a low than for a high load factor. In 
a number of typical installations involving storage 
the total cost of an installation designed for an indus- 
trial load factor is from 50 per cent. to 60 per cent. 
greater than one designed for continuous load, and 
as in the former case the output in kilowatt-years is 
some 2.7 times as great as in the latter, the cust per 
kilowatt-year is only from 55 per cent. to 60 per cent. 
of the cost per kilowatt-year of continuous load. 

Generally speaking, an installation of this type will 
compare more favourably with a steam generating 
station at a low load factor than at a high load factor. 
On the cther hand, a hydro-electric scheme without 
storage will be relatively more economical than a 
steam generating station at a high than at a low load 
factor, while for intermediate cases with partial 
storage the relative difference is not likely to be very 
marked. In any scheme involving a large expenditure 
on storage it will, in general, pay to supply as far as 
possible an industrial load with a moderate load 
factor, rather than a continuous load. 

In comparing the limiting costs to which expendi- 
ture may be taken on a new hydro-electric station 
to compete with a new steam station it is to be remem- 
bered that, owing to its higher proportion of standing 
charges, any failure to attain a market corresponding 
to the full capacity of the plant hits a hydro-electric 
scheme much more hardly than a fuel-fired scheme. 

Again, itis a simple matter gradually to build up a 
steam or gas station, adding successive units to meet 
an increasing demand, whereas in a hydro-electric 
scheme it is usually necessary to incur a large 
initial expenditure in land and in civil and hydraulic 
works. The fixed charges on that expenditure often 
form a heavy burden during the period of growing 
demand, and may, if the expected market is not 
attained, render the cost of generating the power so 
high as to lead to the ultimate failure of the enter- 
prise. In short, the calculated limiting values should 
only be approached where a market up to the full 
capacity of the plant is assured within a few years of 
its completion. 

Combined Operation of Hydraulic and Steam Plants. 

The combined operation of hydro-electric and 
steam-electric generating stations is a subject of vital 
importance to the central station industry, and 
promises to become increasingly important in the 
future, since the trend towards interconnection will 
bring an increasing number of steam plants into 
parallel operation with hydraulic plants, and will make 
possible the development of many water powers 
which cannot economically be developed indepen- 
dently. 

The ideal in every combined system should be to 
obtain a minimum overall cost of current delivered to 
consumers. Where the hydraulic and steam stations 
are separately owned the solution lies in a flexible 
arrangement or a co-operative or cost and profit- 
sharing basis, in which the maximum output of the 
hydraulic plant is utilised as far as possible. 

The operating conditions leading to maximum over- 
all efficiency depend on the special circumstances of 
each individual plant, and it is necessary to compare 
the total cost with the steam plant operating at a 
high load factor and with the inevitable waste of 
water which this involves, with the total costs with a 
low load factor on the steam plant. If the hydraulic 
plant has a large storage capacity or a high head it 
will usually be found that it is more economical for 
this plant to deal with the peak loads and to operate 





at a low load factor. The reverse may, however, be 
the case if such operation leads to a large loss of 
water and if the percentage diminution of steam costs 
due to a higher load factor is relatively small. Much 
depends upon the relative magnitude of the steam 
and water power plants. 

Stand-by Service.—In coal-burning plants, under- 
feed stokers with forced draught, or chain grates with 
forced draught appear to be most satisfactory for 
quick steam raising, though future developments will 
probably tend towards the use of combined coal and 
oil as a fuel and of pulverised coal for large central 
station use. It is worthy of note that in the municipal 
plant at Zurich it has been found more economical 
to maintain stand-by boiler pressure by electric 
heating from the hydro-electric plant than by coal. 
This is, of course, only likely to be the case where 
there is no market for the electricity thus used and 
where the water used in its generation would other- 
wise be wasted. 

Tests of the coal consumed under “ banking” 
conditions for forty-two hours. on a 822 horse-power 
Stirling boiler with underfeed stoker showed a con- 
sumption of 0.112lb. per rated boiler horse-power 
hour In a similar test on oil-burning boilers 
0.046 lb. of oil, equivalent in heating value to 0 . 063 lb. 
of coal, were used. 


Actual Capital Cost of Hydro-electric Installations. 


The actual cost'of development evidently depends 
entirely upon the physical characteristics of each 
particular scheme. In some extremely favourable 
cases the capital costs, not including transmission, 
have been as low as £9 per turbine horse-power in- 
stalled, enabling power to be generated at approxi- 
mately £1 per horse-power year. In the great majority 
of cases the costs are much higher than that. Thus 
the average cost of pre-war development in Canada 
and the United States was approximately £25 per 
horse-power, while the average cost of development 
in Sweden has been approximately £12 per horse- 
power. The table in the preceding column shows the 
figures of costs of a few typical installations. 

The following example is of interest as showing 
the estimated pre-war costs of development and opera- 
tion of a typical Canadian low head development, 
on the Winnipeg River.* In this case single runner 
vertical shaft turbines are used. 

Pine Fails Development.—The scheme involves a 
masonry dam with spillway 775ft. long, with a sluice- 
way section containing twenty 20ft. sluices; and 
with a low embankment 2300ft. long. The head is 
37ft. Estimates have been calculated for two stages 
of development, viz., an initial development consisting 
of six 10,000 horse-power units, and a final develop- 
ment of ten 10,000 horse-power units. The figures 
give the cost of power, &c., at the low-tension switch- 
boards of the power station. 














Cont per tle (1) Inrriat Deve torment (Srx 10,000 Honsze-rowxzr Uwrrs). 
| installed. (1) Capital Cost of Installation. 
mae. Dols 
Kinlochleven, Scotland.-— Dam and equipment 381,000 
Comprises water storage reservoir with concrete | £30.7 Ice sluices .. 61,000 
end masonry dam, 3112ft. long, and with a Power station and equip ent 205,009 
maximum height of 86ft.; reinforced con- | . draulic installation 5ea,008 
crete conduit, 3.5 miles long ; and six steel | trical installation 720,000 
pipe lines, 3ft. 3in, diameter by 1} miles long Dockage facilities ones 
to power-house. Head 935ft. Power-house Permanent quarters... .. a 
has Pelton wheel installation with direct- | Contingencies, 10 per cent... 247,00 
current generators and is adjacent to the | Engineering and inspection, 5 per cent. 136,000 
aluminium works where the output is used. Interest during construction, * - cent. 157,000 
Rated output 20,000 kilowatts Flooding damages .. 50,000 
Necazxo, Mexico.— Total initial cost We 3, 057, 000 
Comprises earthen dam, 200ft. high, with intake | | £43, Pe ap four-hour power available at 75 per cent. overall 
tower, &c.: eight steel pire lines, each verying | luding 37,900 horse-power. 
in diameter from 2ft. to 3ft, 6in. ission Dols. 
pty 2 ae turbines and generators with | Capital cost per 24-hour horse-power . 80.66 
ity varying from 8000 kilowatts to | Capital cost per installed horse-power - 50.95 
ih kilowatts each. Total capacity | } . ‘ 
approximately 75,000 kilowatts, transmitted | (2) Annual Cost of Operation. 
by high-tension Bane ye 93 miles to city of | Dols. Dols. 
Mexico, &e. cost, land, Interest, sinking fund, and depreciation 
equipment, suumaimion lines, and termina! | charges— 
stations, £3,200,000 Interest, 54 per cent. on 3,057,000 dols. 168,v00 
aie Sinking fund, Pa peranst. (40-year bonds) 32,000 
nia.— Depreciation— 
Water taken from rivers Ouse and Shannon | £26.8 P 10.000 
flowing from the Great Lake. Available head | _ including a oercemt cate Ree dae 
Prog Ph shay comprise dam 16ft. high, con- transmission ‘ wns Si ——— 66,000 
its, sluices, &c., two steel pipe lines, power and Operati “s , 
station with two Pelton wheels and generators, | distribution ~~ Bn om : 21.000 
transmission line, 65 miles, to Hobart, with | Supplies ha OS 16,000 
sub-stations and distribution system. Head- ———ee, Seon 
works constructed for —- of 40,000 Jamiel 
horse-power. The pipe lines and power charge 303,000 
station have a capacity of 9000 horse-power Tapel qqumees , , 
and the t © a capacity of 20,000 Annual cost sabi horse- ene year, 24-hour 
horse-power. Total cost £180,000, made up power - 8.00 dols. 
of headworks, o £47,000 ; wer station Annual cost per horse-powe oF year, machinery 
and lete, £5 000; trans- installed . * - 5.05 dols. 
mission line, £50, 000 ; eub-stetions and dis- Annual cost per kilowatt-hour .. - «+ 0.122 cent. 
tributing system, £265, 000. It is estimated Annual cost per kilowatt-hour on basis of 50 pr. 
that the capacity of the station can be in- cent. load factor . -+ 0,244 cent. 
sreased ,000 - i- 
shoot ae By he Phin, £12,000 ar (2) Frxat Devevorpment (Ten 10,000 Horsz-rowrer Unis). 
an additional! transmission line on the existing (1) Capital Cost of Installation. 
poles, and £60,000 for an additional pipe line Dols. 
and additional machinery. The cost per kilo- Dams and ore 381,000 
watt of the enlarged station would be £18.8. Ice sluices ee 61,000 
a aennennamneaaes . Power station and equipme nt 958,000 
Chester.— Hydraulic installation ; 900,000 
Water from river Dee, with head varying from £24.1 Electrical installation 1,200,000 
4ft. to 8.75ft. Existing weir utili with Dockage facilities 50,000 
some slight a including provision Permanent quarters o's 25,000 
of a fish pass. Works comprise intake Contingencies, 10 per cent. 358,000 
sluices, &c., power station, three turbines, Engineering and inspection, 5 per cent. 197,000 
each with its generator and having a total Interest during construction, 5 = cent. 227,000 
capacity of 635 kilowatts, and connections to Flooding damages .. . ° — 
existing electricity mains. Total cost £15,300, 
made up of buildings, £5200 ; turbines, £4650 ; Total final cost : - - 4 407,000 
dynamos, £2000 ; switchboard, £270 ; fish Twenty-four-hour power av silable at 75 per cent. overall 
Besa“ engineering and other expenses, efficiency, 63,100 horse-power. 
Dols. 
aS MAY AD Hw r Capital cost per 24-hour horse-power . 69. <= 
Capital cost installed horse-power . 44.0 
To avoid the difficulties seit 4 by an accumulation ae Pws) Annual Cost Of Operation. 
of water in steam pipe lines during shut-downs some a _ ‘Dols, ~~ Dols. 
plants operate at least one boiler at its normal rating wee sinking fund, and depreciation 
° ° c ~ 
during the off-peak hours and use its steam to oper- Interest, 5) per cent. on 4,407,000 dols. 242,000 
ate asmall unit, circulating the steam through all the Sinking fund, 4 per cent. (40-year bonds) 46,000 
mains before it reaches the unit. In other cases the} Depreciation— 
plant is shut down entirely, but steam is blown off 1 per cent. on permanent works .. .. eo 
for some time near the turbine inlet before the unit is 4 per cent. on machinery, &c. . ee — 
started up. Operation change - 
The percentage changes in load on the steam plant Staff . te .. 29,000 
are greatly increased when the latter plant has to deal Supplies . 28,000 ae 
with the peak loads, and this condition renders essen- scndibete 
tial some foreknowledge of the load variations in Total annua! charge on as 447,000 
order to avoid excessive blowing off through safety Annual cost per horse-power year, 24-hour power 7.08 dols. 
valves or reduction of hydraulic output. Annual cost per horse- power yeer, machinery 
Opinion varies widely as to the effect of motoring| natetes eee Met? ot? Oe a 
: 7 r ‘ nnual cost perkilowatt-hour .. . 
steam turbines, even with a certain aMount of steam | 4 anual cost per kilowatt-hour on basis of 50 0 per 
entering the turbine. Many engineers consider this, cent, load factor eal 0. 216 cent 


and also any rapid fluctuations of load, injurious 
to the turbines. In many cases, however, in American 
practice, the steam turbines have been floated on the 
line with practically no load, and in some cases as 
synchronous condensers with less than no-load steam 
entering the turbine, without apparent damage. 


Light! 





1 Report of Committee on Prime Movers, 
third convention of the National Electric 


ted at forty- 
Association, 





* No. II. April 8th, 1921. 
P 





The following estimates include the cost of trans- 
mission to Winnipeg, 64 miles distant, and give the 
cost of power at the low-tension switchboard in the 
transformer house at the delivery end of the line. 
Transmission is at 66,000 volts. Six 6000-kilowatt 
COS 06,008- volt transformers are provided at the 


Ww ater “Power Re- 





U.S.A., May, 1920. 





rs; ment ‘of the . Interior, Ottawa, 
sources, Paper No. 3, Vol. 1, 
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generating station for the initial installation, and 
corresponding provision, allowing for a 10 per cent. 
line loss, has been provided at the receiving station. 


(1) Ivtrtat. Devetorment (Srx 10,000 Horsz-powrEr Units). 
(1) Capital Cost of Installation. 


Dols. Dols. 
Capital cost of installation to low 
tension switchboard at falls, brought 
forward wetirehevad, ‘wieay-emr) ob 3,057,000 
Transformer house at falls 50,000 
Transformers, switches, wiring, &c. 216,000 
Transmission line .. .. .. .. 360,000 
Transformer house in Winnipeg 45,000 
Transformers, switches, &c. .. 194,000 
865,000 
Total initial cost on gy 3,922,000 


Twenty-four-hour power available in Winnipeg, considering 
10 per cent. loss, 34,110 horse-power. 


‘apital cost per horse-power - 114.98 dols. 
(2) Annual Cost of Operation. 
Dols. Dols. 
Interest, sinking fund,. and depreciation 
charges— 
Interest, 54 per cent. on 3,922,000 dols. 216,000 
Sinking fund, 4 per cent. (40-year bonds) 41,000 
Depreciation— 
1 per cent. on permanent works 11,000 
4 per cent. on machinery, &c. 87,000 
98,000 
Operation charges— 
a <s 2¢ 36 96 36,000 
Supplies 20,000 
56,000 
Total annual charge wari 411,000 
Annual cost per horse-power year, 24-hour 
power oc 08 os 06 «6s ce “eRe 
Annual cost per kilowatt-hour.. .. .. .. 0.184 cent 
Annual! cost per kilowatt-hour on basis of 50 per 
cent. load factor as) ee ea tne nee 


2) Fovat Devetorpment (TEN 10,000 Horse-rower Unrrs). 
(1) Capital Cost of Installation. 


Dols. Dols. 
Capital cost of installation to low-tension 

switchboard at falls, brought forward 4,407,000 
Transformer house at falls ° .. 80,000 
Transformers, switches, wiring, &c. 360,000 
Transmission line Sipe Sage , 420,000 
Transformer house in Winnipeg 70,000 
Transformers, switches, wiring, &c. 324,000 

1,254,000 

Total final cost 5,661,000 


Twenty-four-hour power available in Winnipeg, considering 
10 per cent. loss, 56,790 horse-power. 





Capital cost per horse-power . 99.68 dols. 
(2) Annual Cost of Operation. 
Dols. Dols. 
Interest, sinking fund, and depreciation 
charges— 
Interest, 54 per cent. on 5,661,000 dols. 311,000 
Sinking fund, 4 per cent. (40 year bonds) 60,000 
Depreciation— 
1 per cent. on permanent works -- 14,000 
4 per cent. on machinery, &c. - 134,000 
——_ 148,000 
Operation charges— 
ee 45,000 
Supplies .. 25,000 
— 70,000 
Total annual charge .. — 589,000 
Annual cost per horse-power-year, 24-hour 
power alan. Se ak ee oe oe - 10.37 dols. 
Annual cost per kilowatt-hour.. .. .. .. 0.159 cent 
Annual cost per kilowatt-hour on basis of 50 per 
cent. load factor .. .. «+ «+ ++ «+ 0.318 cent 


The following estimates refer to a Canadian develop- 
ment on the Bow River, under a head of 215ft.2 The 
scheme comprises two dams, one for storage and 
one for pondage, the main dam being of earthen con- 
struction. It also includes a wooden stave flume, 
7500ft. long, of circular section, and 7ft. diameter ; 
a wooden stave pipe line 1600ft. long and 7ft. in 
diameter; a steel stand-pipe; three 1600 horse- 
power turbines; three 1000-kilowatt generators ; 
and two exciter units. The estimates are as follow :— 


Dols. 
Transportation tosite .. .. «. «+ «+ «- 30,000 
Storage dam with spillway, sluicesand controla .. 193,000 
Pondage dam with spillway, sluices and controls .. 145,000 
Flume and excavation “sae se ee 110,000 
Bridge, &c. etd 20,000 
Surge tank and fittings 22,000 
Penstock and valves 23,000 
Power-house 25,000 
Turbines 20,000 
Generators .. 30,000 
Switchgear .. 12,000 
Tail race ae. en ee Se, ee 10,000 
Engineering and contingencies at 15 per cent. 96,000 

736,000 
Interest during construction, 5 per cent. 37,000 

773,000 


or 172 dols. per installed turbine horse-power. 


The engineer’s report on this scheme states: ‘“‘ The 
scheme is not an attractive one from an economical 
standpoint. The market for the power must, owing 
to the high cost per horse-power, be in the immediate 
vicinity of the plant. It cannot be expected to com- 
pete with power in other districts, and it is quite 
possible that power produced by a steam plant would 
be cheaper. This can, however, only be settled when 
the quality of the coal in the locality is known.” 

Cost of LEHlectric Transmission.—Where electric 
transmission of energy over any appreciable distance 
is necessary, this adds substantially to the cost of 
power to the consumer. The cost of transmission 


3 Department of the Interior, Canada, Water Resources 
Paper, No. 2, 1914, page 105. 














depends not only on the distance, but also largely 
on the magnitude of the peak load to be transmitted. 
An excellent example of this is furnished by figures 
deduced from the annual reports published by the 
Hydro-electric Power Commission of Ontario, Canada, 
regarding the Niagara system. This system supplies 
some 115 municipalities, and reaches a point 250 miles 
from the point of generation, 





The Cost of Electric Transmissiun. 


installed (pre-war), about £3 per horse-power. 
Assuming power to be sold at 2200 volts, the trans. 
formers necessary to reduce it to 220 or 440 volts woul: 
cost approximately £1.2 per horse-power, with 
housing and equipment. If the charge for current 
is based on the metered kilowatt-hours measured o, 
the high-tension side of the transformers, a loss o{ 
about 17.5 per cent. in the transformers and motors 




















| | | Cost of power de:ivered in Cost of trans 
| Distance Power delivered. bulk, dollars per H.P. year.| Per cent. mission in 
Name of town. from of total pounds 

Niagara | _— Portiondue | due to (£1=— 4.86 

| in miles. | Total cost. to | transmission... dols.) per 

E.H.P. | KW. | transmission. | ..W. year 
Ni Falls 5 ae 2,304 - | 1,720 11.50 =| 2.50 | 21.7 0.68 
St. Catharines TENS Ol i 4,520 | 3,380 14.00 5.00 35.7 1.38 
Welle liste ca der crn ol 2 4,283 | 3,200 14.00 5.00 35.7 1.38 
Hamilton co. eA cae 54 11,622 8,700 14.00 5.00 35.7 1.38 
Me Ke, os 6 ee pe ee 74 357 266 21.00 12.00 57.2 3.30 
Guelph . pe eo 76 3,075 2,300 20.00 11.00 55.0 3.03 
Toronto ewe Gee 90 50,167 | 37,400 14.50 5.50 38.0 1.53 
Midtahemeb iss ie adi tee | wet 95 4,280 | 3,2 20.00 11.00 55.0 3.03 
Woodstock ovat il Neen mee 95 1,331 | 995 21.00 | 12.00 57.2 3.30 
Princeton 96 10.3 , 66.00 | 57.00 86.5 15.70 
Stratford 121 1,519 1,130 27.00 | 18.00 66.7 4.95 
London 4 121 8,552 } 6,380 21.00 } 12.00 57.2 3.30 
St. Mary’s .. 134 397 | 396 28.00 | 19.00 | 68.0 5.23 
St. Thomas. . 134 2,038 1,520 26.00 17.00 65.4 4.70 
Ailsa Craig 144 80 | 60 50.00 | 41.00 82.0 11.32 
Granton 145 41 | 31 49.00 } 40.00 } 81.5 11.00 
Chatham 192 sso 654 31.00 | 22.00 71.0 6.07 
Dresden 208 71 53 43.00 | 34.00 79.0 9.40 
Bothwell 214 63 47 59.00 | 50.00 84.7 13.80 
Comber se 216 20 15 56.00 | 7.00 84.0 12.90 
Sates “anes en ea 237 1,972 1,470 38.00 | 29.00 76.4 8.00 
Sanina os “tn «0. 66. ae 251 1,126 | 810 38.00 } 29.00 76.4 8.00 


The power is purchased in bulk by the Commission 
at Niagara Falls, and is sold in bulk to the munici- 
palities, each of which carries out its own distribu- 
tion, so that the costs incurred by the Commission 
are those due to transmission only, and are not com- 
plicated by the addition of costs of generation and 
distribution. The Commission operates without 
profit, and power is sold to the municipalities at the 
cost price to the Commission plus the proportionat« 
share of the cost of transmission, which includes 
interest, sinking fund, depreciation, maintenance, los: 
in transformers and in the line, and all operating 
costs. The transmission lines have been constructed 
in accordance with the best practice and with dupli- 
cate circuits where advisable. The main lines are 
of steel tower construction, but the lower voltage 
branch lines have wooden towers in many cases. In 
general, the capital expenditure may be taken as 
moderate. 

The cost of transmission for a number of typical 
cases is shown in the table given above.‘ In all cases 
the cost of power in bulk at Niagara is 9.00 dols. per 
horse-power year, and the total cost is shown in the 
nearest round figures. 

It will be seen that the cost of transmission ranges 
from 22 per cent. to 87 per cent. of the total cost of 
the power delivered. The smaller towns are usually 
supplied from the general system by short spur lines, 
and not by separate transmission from the source. 
While the cost for small amounts of power is high, 
even under these conditions, it would be quite pro- 
hibitive in many cases if a separate transmission was 
required. 

From the annual balance sheet of the Commission 
for the year 1916, it appears that for the undertaking 
as a whole, the total costs of transmission amount to 
51 per cent. of the total cost of the power as sold in 
bulk. Of the costs of transmission, interest at 3.9 
per cent. and sinking fund and depreciation at 3.7 
per cent. account for 69.5 per cent. of the total, while | 
wages and salaries at 8.8 per cent., maintenance at | 
17.4 per cent., and administration at 4.3 per cent. | 
make up the remainder. 

Similar figures® for a Western Canadian individual | 
installation, in which 14,500 kilowatts is delivered | 
to the line and transmitted 77 miles at 66,000 volts, | 
show that the transmission costs amount to 47 per 
cent. of the cost of the delivered current. In this case 
the loss in transformers and transmission was 13 per | 
cent. ; the load factor was 46 per cent.—on the units 
generated ; interest was charged at 4.19 per cent., | 
and sinking fund and depreciation at 4.03 per cent. | 
The fixed charges then amount to 68.5 per cent. of 
the total cost of transmission. The total cost of | 
power at the distributing station in this case is 24.4 | 
dols. per horse-power year. In all these cases the | 
costs are pre-war. 

Cost of Power to the Consumer.—To obtain the actual 
cost of hydro-electric power to the consumer, the 
interest, depreciation, and maintenance on the electric 
motors and equipment must be added to the price 
paid for power. The cost of fuel power is usually 
given per brake horse-power at the engine shaft, and 
for a fair comparison the cost of electric power must 
be calculated on the output from the electric motors, 
with due allowance for the power required to drive 
any line shafting which they may eliminate, 

Taking, for example, an ordinary factory installa- 
tion of, say, 600 brake horse-power of motors, as in- 
stanced by the Water Supply Branch of the Depart- 
ment of the Interior, Canada, these would cost, 


‘ H. E. M. Kensit, M.I.E.E., M.A.M.I.E.E., Electrical Times, 
January 22nd, 1919. 
5 H. E. M. Kensit, M.I.E.E. 











would require to be allowed for in making an estimate 
of the real cost to the consumer. In this case, neglect- 
ing the questions of the reduced friction losses i: 
shafting, and of the superiority in steadiness, &c., o/ 
the electric drive, the costs, to be added to the cost 
of power at the terminal station, would be as follow :- 


Costs to be Added to Cost of Power at Terminal Station. 


Peak load ' 500 horse-power 
Average load... . 80 per cent. 
Diversity factor .. .. .. . -- ES 


Capital Cost, 


£ 
600 brake horse-power of motors installed at £3 .. 1800 
500 horse-power of transformers and equipment at £1.2 600 

















£2400 
Load factor. 
25 50 75 
per cent.'/per cent.|per cent 
Interest and depreciation at 10 per £ £ £ 
cent. o tSn.+ 09 bat, oe, a6) ee 240 240 
Repairs and maintenance 24 48 72 
Wages and supplies... .. .. . 20 30 40 
Insurance and taxes at 2 per cent. . 48 48 48 
Totals — Peet “ee 332 366 400 
£ £ £ 
Per horse-power-year of rated capa- 
SL Ge HOE cc, 62, 0%. a 0.55 0.61 0.67 
pence. pence. pence. 
Per kilowatt-hour of current paid 
for, assuming a loss of 17} per 
.118 - 065 -048 


cent. in transformers and motors 





It will be seen that with a low load factor, this adds 
very appreciably to the total cost of power to the 
consumer, and when it is a case of comparing the cost 
of power obtained from a hydro-electric plant, with 
power generated directly from a small factory steam 
plant, these additional costs must be taken into 
account, 








New Electric Rolling Stock for the 
North-Eastern Railway. 


Ar the York carriage shops of the North-Eastern 
Railway some new passenger vehicles of various 
kinds are being built to replace the nineteen motor 
coaches and fifteen trailers burnt in the disastrous 
fire which occurred at the company’s car depdt at 
Walker Gate-on-Tyne on August Ilth, 1918, and 
which also destroyed the whole of the sheds forming 
the storage and running accommodation. The loss 
was seriously felt both by the public and the railway 
company, for, as is well known, the electrified branch 
of the company’s system serves a thickly-populated 
and exceedingly busy district, in which many of the 
workers on the banks of the Tyne and in the city of 
Newcastle reside, while it also deals with a consider- 
able amount of holiday traffic to the sea coast. 
Notwithstanding the difficulty of obtaining supplie=, 
the question of replacing the stock was, however, 
immediately tackled by the company’s officials, 
and by the courtesy of Sir Vincent L. Raven, K.B.E., 
chief mechanical engineer to the company, we are 
able to publish particulars and illustrations of the 
new rolling stock which he designed to take the place 
of the vehicles which were destroyed. 

The new coaches possess all the good points of those 
already in operation, and also several new features, 
such as a standard form of semi-clliptical roof and 
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an improved type of electric chandelier. The trains 
consist of coaches made up on the multiple-unit 
system, and normally the number of motor coaches 


equals the number of trailers. The motor-control | of strong design. The motor bogies, as shown in 
1 } 4 gi 


equipment employed on the line originally is of the | 
semi-automatic type, but the new control equipments 


are designed for use with hand-notching controllers 





giving series-parallel control on the “ bridge” 
principle, while, for remote control, circuit breakers 


Bearing spring 4-0"centres of eyes when 
2 Plates 343 


Aux. bearing spring 
8 of AG. spencer's 
No, 381 1.8. springs 


Position of check 
chain staple when 
fitted to headstock 
"1 
iL 


in NS nl 







ovat — 


of Rugby. arranged at 6ft. 6in. centres. 

The coaches are fitted with pressed steel bogies| As will be gathered from the Supplement and the 
| drawing—Fig. i—the motor and trailer bogies are 
our Supplement, are specially reinforced where the exceptionally well sprung. Laminated side springs, 
bogie cross bars are attached to sole bars, practical | with 4ft. centres between the eyes, are fixed to, and 
experience with the original rolling stock having | work in conjunction with, A. G. Spencer’s patented 
shown such a construction to be necessary. Each | india-rubber springs, the bolsters, which are of the 
coach is fitted with one motor and one trailer bogie, | swing type, ‘resting upon four Timmis double-section 


the British Thomson-Houston Company, Limited, | hearth steel, have 8in. by 4}in. diameter journals 
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are provided in the motor circuit of each coach. 
All the control equipments on the original vehicles 
are to be altered to conform with those on the new 
motor coaches, so that the old and new vehicles can 
be worked together. 

The rolling stock now under construction comprises 


two double-driving and five single-driving composite | 


motor vehicles, five third-class single-driving vehicles, 
seven similar double-driving vehicles, and fifteen 
third-class trailers. The company is also building 
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CROSS SECTION ON LINE AA 


FIG. 1—ARRANGEMENT OF TRAILER BOGIE 


and the motor bogies are fitted with two 140 brake | steel helical springs. The axle-boxes, which 
horse-power motors geared to a solid spur wheel | interchangeable on both types of bogies, are of hae 
pressed on to the axle. The gear ratio is 3.64 to 1. | steel, and are fitted with white-metal lined bearings, 
All the bogies on the motor coaches are fitted with | lubricating pads and dust shields, 

collector shoes and ice scrapers and the motor bogies The drawing—Fig. 2—shows the construction of 
with sand boxes at all four corners. These sand | a motor-coach underframe, which in general corre- 
boxes can be operated from the driver’s compart-| sponds with a trailer-coach underframe, but in the 
ment by means of a valve which is coupled up to the | latter case there is no hand brake, In the con- 
brake train pipe. The motor and trailer bogies | struction of these underframes steel has been used 
have 7ft. wheel bases, and are fitted with rolled steel | throughout, strength and lightness being secured 
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FIG.2--MOTOR COACH UNDERFRAME 


® double-driving parcels van which is to be used | disc wheels 3ft. in diameter on the tread, and having | by the use of good deep trusses and cross-braced 
mainly for milk and fish traffic. This vehicle is | highest quality acid open-hearth steel 5in. by 2}in. | queen posts. The main members of the cross bars 


fitted with four motors—one on each axle—and is 


| tires which are shrunk on to the centres and secured | consist of 6in. by 3in. 14.49 lb. channels, which 


capable of hauling several other vehicles such as| by Gibson’s retaining rings, while as a further pre- | are connected up to end extensions, headstocks and 


six-wheeled covered vans, open fish trucks, &c., 
comprising a maximum trailing load of 70 tons. 
All the electrical equipment is being supplied and | 
installed on the coaches in the carriage and wagon 


| 
| 


shops of the North-Eastern Railway Company by ' are forged from the highest quality acid open- |! two bottom members consist of 2}in. by 2in. angles. 


caution against tires becoming loose, and to secure | bolsters composed of 10in. by 3}in. 23.55 lb. 
| additional safety, light-set screws are tapped into | channels. The intermediate cross-bars of the frame 
‘each wheel centre with a good projection into the| are of the built-up type. The top members are 
tires. The motor and trailer bogie axles, which also | composed of 2in. by 2}in. by jin. T-bars, and the 
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FIG. 3—-A CONVERTIBLE™ COMPARTMENT 


The whole of the underframes are covered and braced 
together on the top by means of steel decking com- 
posed of plates weighing 5 lb. per square foot. This 
decking is in turn covered with a cement called 
** Sanolite,” which is laid on in a plastic state and 
allowed to dry. Together with the steel decking 
this cement protects the body of the coaches against 
fire, but as a further precaution all the electric cables 
on the underframes and bodies are run in solid 
drawn-steel conduits. The central buffing and draw- 
gear is of the “‘ Crowhead ” type, and the coaches are 
coupled together by means of special screw couplings, 
the buff and draw being taken by a double nest of 
A. G. Spencer’s patented india-rubber springs. 

The brake equipment has been designed in accord- 
ance with the North-Eastern Company’s standard 
practice. It consists of Westinghouse 12in. cylinders 
fitted with automatic slack adjusters. Each coach 
is also fitted with a hand brake operated ‘from the 
driver’s compartment, and both brakes are entirely 
independent of one another. The compressed air for 
operating the power brake is supplied by a motor- 
driven air pump which is automatically controlled. 

For lighting the interior of the coaches six-point 
circuits have been adopted, and all the lamps on each 
circuit are connected up in series. With the exception 
of the headlight circuits, which are in duplicate, 
each circuit is separately fused. Moreover, the 
lamps on the different circuits are so arranged that 
in the event of a fault developing on any particular 
circuit the coach will not be put in total darkness. 
All the coaches are warmed by electric radiators 
fixed under the seats, and a temperature of 68 deg. 
Fah. can, if necessary, be maintained under any 
climatic conditions. The heaters on each coach are 
wired on separate circuits, and each circuit is pro- 
vided with a fuse and with a regulating switch which 
enables the heat to be adjusted in three distinct steps 
or the heater to be put completely out of action. 

Special attention has been paid to the ventilation 
of the coaches. Besides an ample supply of roof 
torpedo air-extractors, all the coaches have been 
fitted with mechanically operated ventilating gear 
which acts upon shallow “ lights’? above the main 
windows, and it is anticipated that with the aid of 
the two systems effective ventilation will be secured 
under all conditions. 

A double-driving motor composite car comprises 
three main passenger compartments capable of 
seating forty-eight passengers, luggage compart- 
ments, two vestibules, and two driver’s com- 
partments. The seats in both smoking and non- 
smoking compartments are upholstered in blue cloth. 
The large passenger compartment, as shown in 
Fig. 3, is known as a convertible compartment. 
Reversible class-indicator boards bearing the words 
“First and “Third” are arranged so that they 
can be used for indicating either class, thus enabling 
the first and third-class accommodation to be 
regulated to suit the service needs. The seats in this 
compartment are upholstered in green buffalo hide, 
and the floor is covered with linoleum. Its interior 
is finished in oak up to the cant rail, and hygienic 
casing boards have been used, whilst the roof, which 
is double-cased, is covered inside with }in. plain 
millboard painted white. The first-class compart- 
ments are finished in mahogany, and are treated in 
a similar fashion to the convertible compartment. 
All the compartments are fitted with net racks for 


FIG, 4— DRIVER'S ¢ COMPARTMENT 


light luggage, hanging straps, and brass electroliers. 
The reversible seats are of the Hale and Kilburn 
pattern, it having been found, as the result of long 
experience, that these seats are very suitable for this 
particular service. The exterior of the coaches 
is finished in crimson-lake, which the North- 
Eastern Company’s standard colour. 

The driver's compartments—see Fig. 4—contain 
all the usual electrical control gear and brake and 
sand-operating valves, &c., and they are electrically 
heated. Luggage compartments—see Fig. 5—are 
fitted with fire-extinguishing appliances and _first- 
aid materials. Views of a single-driving com- 
posite motor coach, a third-class trailer coach, 
the interior of a convertible compartment, and 
the interior of a third-class trailer car are shown 
on page 406. 
coach such as that illustrated is capable of seating 
fifty-two passengers. It is very similar to the com- 
posite coach already described, but, of course, it 
can only be driven from one end. The double-driving 
third-class coaches are capable of seating sixty-four 
passengers. The interior is very similar to that of 
@ convertible compartment, but the floor is -not 
covered with linoleum. Moreover, in order to make 
the seats durable and hygienic, they are covered 
with ratan. Third-class non-driving trailing cars 
are capable of seating seventy-two passengers, and 
the general finish is similar to that of the third-class 
motor coaches. 
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The Failure of Metals Under 
Internal and Prolonged Stress. 


No. I1.* 


At the evening session of the joint meeting to discuss 
the question of the failure of metals under internal and 
prolonged stress, to the opening session of which we 
referred last week, Engineer-Vice-Admiral Sir George 
Goodwin presided. In opening the meeting, he said 
that he gathered from what had been said by some 
engineers during the afternoon that they were in 
doubt about all the work they had done in the past 
on account of what the metallurgists had said. He 
did not think, however, that they had much to worry 
about, and if they would only listen to the metal- 
lurgists for the rest of the meeting he was sure they 
would all sleep well that night. 

The following papers dealing with steel were then 
read :— 


(6) NOTES ON FRACTURES IN LOCOMOTIVE BOILER 
TUBES. 


By Sre Henry Fowrer. 


This paper described and attempted to explain 
the cause of a peculiar brittleness that was found 
to have developed, after about two years’ use, in 
certain locomotive superheater tubes. The tubes 
were of lap-welded steel and about 5in. diameter. 
The ends in the fire-box having been slightly burnt, 
the usual practice of driving the tubes up from the 
smoke-box end was attempted. At the first blow 
the end of the first tube fractured. Of the twenty-one 
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FIG.5- A LUGGAGE 


tubes in the boiler eight had brittle ends, the remain 
der being fairly malleable. Microscopic examination 
showed that the fractures were generally inter 
crystalline, and that the impurities were largel, 
concentrated in the boundaries between the crystal 
Measurement showed that the tubes during the 
expansion process, whereby they had been fixed in 
the tube plate, had been increased in diameter onl) 
by 3.5 per cent. Tensile tests applied to portion 
from the smoke-box ends and the middle of the tube- 
revealed the fact that in both the brittle and the 
malleable specimens the maximum stress was muc!; 
greater and the elongation much less at the end- 
than at the middle. Brinell tests on the end portion 
were also made. In the case of a brittle tube the 
figure obtained on the free portion of the tube pro 
jecting into the smoke-box was 119, on the portion 
expanded in the tube plate 143, and on the portion 
just inside the boiler 136. A malleable tube end 
gave figures of the same significance and order 
Under bending tests the expanded portion of a brittle 
tube fractured at 10 deg., while the portion beyond! 
could be bent through 180 deg. without fracture. A 
piece of one tube was expanded in the usual way 
in a section of tube plate and then cut out and 
divided into four rings. The rings were then sawn 
with a saw of known thickness. The saw cut in the 
ring corresponding to the portion projecting into the 
smoke-box closed up. In the ring taken from direct] 
under the tube plate the saw cut opened by 0. 239in 
From the portion beyond, which was also subjected 
to some expansion, the ring closed up after cutting 
The saw cut in a ring taken from an unexpandedd 
portion opened by 0.186in. These results were hel« 
to indicate that the tube as received was under 
internal stress. Chemical analysis showed that in the 
ends of the brittle tubes the phosphorus was in general 
about twice as high as in the malleable tubes. The 
author’s suggested explanation of the brittleness is 
that it was produced by the repeated stresses, set up 
during the work of the engine, acting on material 
already in a state of stress and containing a high 
percentage of phosphorus. 


(7) INTERCRYSTALLINE FRACTURE IN STEEL. 
By D. Hanson. 


At the outset this paper described three cases in 
which steel boiler plates had developed intercrystalline 
cracking. In two of these cases the metal was 
abnormal as regarded its micro-structure in that the 
cementite occurred mainly in the form of inter 
crystalline films. In the third case the steel was of 
normal quality. In this instance the intercrystalline 
cracks were formed at a point where the wrapper 
plate of the boiler itself, two butt straps and a cover 
plate gave a total thickness of 4in. of metal. These 
three cases have already been described by Rosenhain 
and Hanson, and it has been suggested that internal 
stress probably existed in the material where it 
failed. A fourth exemple of intercrystalline failure 
in steel was given. In this case a piece of cold-drawn 
steel tubing cracked after six months’ service in a 
nitre bath at 300 deg. Cent. There were no working 
stresses on the material, but internal stresses appear 
to have been present. The author admitted that the 
corrosive action of the fused nitrates might have 
accelerated the cracking, but said that evidence had 
been obtained that cracking did not occur in the 
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nitre bath if the internal stress in the tubes were 
released as by annealing or normalising. The author 
then passed on to consider in detail the general 
causes of season cracking. He held that the evidence 
afforded by the instances mentioned in his paper 
suggested that internal stresses were the main factor 
in bringing about failure by season cracking, and that 
in that respect the temperature to which the metal 
was exposed had a great influence on the phenomenon. 
The most favourable conditions for season cracking, 
he said, arose in the case of steel within a temperature 
range a little below 300 deg. Cent. He adduced 
evidence to show that steel exposed purely to corrosive 
influences developed cracks which passed through the 
crystals and not between them. The possibility of 
corrosion was present in the boiler-plate instances 
referred to in his paper, and signa. of corrosion in the 
cracks were found under the microscope. He sug- 
gested, however, that the corrosion was an after- 
effect, and was not primarily the cause of the cracking. 
At the same time he admitted that certain substances 
had the power of rapidly attacking the intercrystalline 
material of metal under stress, and that in many 
instances the presence of a corroding agent was 
necessary for the rapid development of season crack- 
ing. The examples quoted in the paper, however, 
appeared, he said, to indicate that failure could occur 
solely as a result of the stresses—internal or external 

to which the metal was subjected. In conclusion, 
he referred to the spontaneous cracking of hardened 
steel and showed that even in the dry atmosphere 
of a desiccator a specimen cracked in an inter- 
crystalline manner. As the cracks developed in. the 
absence of any corrosive action they must be attri- 
buted to the presence of severe internal stress pro- 
duced during quenching. 


(8) THE PRESENCE OF INTERNAL FRACTURES IN 
STEEL RAILS AND THEIR RELATION TO THE 
BEHAVIOUR OF THE MATERIAL UNDER SER- 


VICE STRESSES. 
By H. 8. Rawpon. 


This paper, by the physicist to the Washington 
Bureau of Standards, dealt with the type of defect 
known as “ transverse fissure,” which is sometimes 
found in the heads of American steel rails. The 
author at the outset admitted that the prevalence 
of this defect in America was to be ascribed in part 
to the fact that American rails were harder than those 
used in European practice. A rail fractured in the 
plane of a transverse fissure shows a bright silvery 
area enclosed within the normal metal and itself 
enclosing a nucleus of coarsely granular appearance. 
Transverse fissures are practically always separations 
at right angles to the length of the rail and are most 
frequently found on the gauge side of the head, where 
the load borne is greatest. Under the microscope a 
section of a rail head in which a transverse fissure is 
known to exist is usually found to contain a number 
of deep gashes or discontinuities. These internal 
cracks can best be revealed, according to the author, 
not by etching, which alters the character of the 
cracks, but by magnetising the specimen and then 
bathing it in a light oil in which fine iron dust is 
suspended. The specimen is subsequently gently 
bathed in clean oil, whereafter the dust is found 
adhering to the discontinuities. These internal 
cracks, the author stated, were sometimes found in 
new rails before use, but were much more frequent 
in rails which had seen service. Their origin was 
obsewe, but he believed they could be ascribed in 
part to improper treatment during the rolling, 
straightening, &c., of the rails and in part to the 
effect of service stresses. In any event, he remarked, 
it was the general opinion that these internal cracks 
could act as nuclei from which transverse fissures 
could grow as a result of the internal and service 
stresses borne by the rail. While the failure of rails 
by the formation of transverse fissures was one of the 
most serious and dangerous types occurring in modern 
American rails, it was net necessarily to be con- 
cluded that all rails were prone to this defect. 


(9) INTERCRYSTALLINE CRACKING OF MILD STEEL IN 
SALT SOLUTIONS. 


By J. A. Jones. 


This paper was designed to afford evidence that 
solutions of sodium, potassium, calcium and ammo- 
nium nitrates induce rapid intercrystalline cracking 
in stressed mild steel if the stress exceeds a certain 
limit. Solutions of caustic alkalis are already known 


to behave similarly, the explanation advanced being | 





Similar specimens normalised after riveting showed 
no signs of cracking after seventy-four days. In order 
to secure more control over the uniformity of stressing 
in the specimens, a second series of experiments was 
carried out on strips of mild steel jin. thick, lin. 
wide and 4in. long. Bolt holes were formed near the 
ends of the specimens, and in pairs they were tightened 
up and bent, until their ends met, over a. hard steel 
cylinder lin. in diameter. The specimens were placed 
in various solutions, &c. No cracks after a limited 
number of days were found in the strips placed in 
sodium carbonate, ammonium sulphate, calcium 
chloride, a fused mixture of sodium and potassium 
nitrates—after, however, only twenty-nine days 

or air at 100 deg. Cent. In calcium, sodium and 
ammonium nitrates and in potassium hydroxide the 
specimens developed intercrystalline cracks in from 
two and a-half to five and a-half days. Similar 
specimens, after being bent, were annealed for one 
hour at 200 deg., 300 deg., 400 deg., 600 deg., and 
900 deg. Cent.; and were placed in the sodium nitrate 
solution. The 200 deg. and 300 deg. specimens 
cracked after seven and eleven days respectively. 
None of the others had cracked after fifty days, indi- 
cating that the annealing had been carried sufficiently 
far to bring the internal stress below the critical value. 
Other experiments were performed from which the 
same conclusions were drawn. Instances of the 
cracking of steel plates in vats and evaporating pans 
used in the manufacture of ammonium nitrate were 
cited as practical illustrations of the phenomenon. 


(10) THE FAILURE OF METALS THROUGH THE ACTION 
OF INTERNAL STRESS IRREGULARITIES, WITH 
SPECIAL REFERENCE TO TOOL STERLS. 


By J. N. Greenwoop. 


This paper opened with a lengthy discussion, 
of a speculative nature, upon the possible origins 
of internal stresses in pure metals and alloys. The 
author advanced the opinion that internal stresses 
fell into two main classes, namely, those arising from 
cold working, and those caused by the suppression 
of phase changes as a result of rapid cooling. The 
volume changes during the heating and cooling of 
steel were then considered. In the ease of pure iron 
the transformation from the a to the 7 form was, the 
author said, accompanied by a volume contraction 
of about 0.5 per cent. With the addition of carbon 
another change took place, namely, an expansion, 
when the iron carbide passed into solution at and 
above 725 deg. Cent. This expansion depended upon 
the amount of carbon present. With 0.8 per cent. 
carbon the expansion was given at 0.25 per cent. by 
volume. This expansion accompanied the contrac- 
tion ascribed to the transformation of the iron from 
the a to the » form, so that the net contraction was 
0.25 per cent. According to one estimate the com- 
pressibility of steel was such that a pressure of 1 ton 
per square inch caused a diminution in volume of 
0.009 per cent., so that to give a contraction of 0.5 
per cent. a pressure of 50-60 tons per square inch 
would be required. A third change of volume occurred 
on the transformation at about 200 deg. Cent. of a 
cementite into 8 cementite. The change was a con- 
traction, but it was so small as to be negligible, and 
would not cause trouble as a general rule. A further 
source of internal stress was found in the fact that 
the linear coefficient of expansion of pure iron was 
about two and a-half times as great as that of pure 
iron carbide. The author then proceeded to analyse 
the volume changes causing internal stress which 
occurred when carbon steel was hardened. The 
steel, he said, could be placed in a state of internal 
stress by virtue of (a) the retention of iron in the 4 
form with a tendency to revert to the a form, accom- 
panied by an increase in volume ; (6) the suppression 
of the carbide phase change which, when it occurred, 
took place with a decrease in volume ; and (c) the 
completion of the carbide phase change in the interior 
of the mass. In the concluding portion of the paper the 
author dealt with the spontaneous cracking of 
quenched steel, the spontaneous change of length in 
hardened steel, the relief of internal stresses by 
tempering, the influence of free carbide and non- 
metallic inclusions in weakening the steel, and the 
reduction of the internal stress irregularities by the 
addition to the steel of manganese and chromium. 


The Chairman said he thought the case of a four-ply 
riveted structure referred to by Mr. Hanson must be a 
Navy one ; it was not common. The usual form was 
a three-ply riveted one, but he believed it was a 


that hydrogen is evolved and is absorbed by the | D-shaped water pocket of a water-tube boiler. Those 
intercrystalline amorphous material with, as a con- | pockets were subject to internal pressure, and, on 


sequence, a weakening of the grain boundaries. The | account of their shape, were subject 


to very high 


author suggested that in the case of the nitrate | stresses, which might be called external or applied 


solutions tht active agent was nitrogen or an oxide of | Stresses. 
| lurgists who, especially in connection with steel, had 


nitrogen. His first experiments were carried out on 
specimens each consisting of two mild steel plates 


There were present that evening metal- 


given the Admiralty a great deal of useful information 


4in. square and jin. thick riveted together by four | which had been put to actual practical use, as to how 


jin. or fin. rivets, the rivet holes in*some instances 
being punched and in others drilled. The riveting 
was carried out in such a way as to induce high 
internal stresses. The specimens were placed in a 
hot calcium nitrate solution. In twenty-eight days 
two of the specimens with jin. punched rivet holes 
developed a large number of intercrystalline cracks. 
The others showed no cracks after seventy-four days, 








to remove these stresses before or during manu- 
facture. He hoped that these gentlemen would 
speak in the discussion. 

Mr. F. W. Harbord said the difficulty with regard 
to interral stresses was that every instance seemed to 
be due to a different cause. The effects might be 
attributed to hardening, or internal stresses of working 
as in the case of rivets, and in many cases they were 
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due to what was mysteriously called internal stress, 
but the exact scientific reasons, in the present state 
of our knowledge, no one could dogmatise upon. 
Failures due to mechanical stress in working, such 
as in riveting, were well known to engineers, and 
could generally be overcome by reasonable heat 
treatment. The other .more mysterious failures, 
however, must be investigated with great care by 
those able to attack the problem from the more 
scientific end. Of course, completed structures could 
not be heat-treated, but in the case of metal in its 
early stages it was possible to remove the stresses. 
He had recently had before him an alloy steel which 
was so brittle that it fell into pieces under a drop 
test, though after a simple normalising treatment it 
was practically impossible to break it. 

Dr. W. H. Hatfield said\ he had had the oppor- 
tunity of testing the tubes referred to by Sir Henry 
Fowler, and the material of which they were made 
was one of the very few examples he had come across 
of truly brittle steel. By just touching them witha 
hammer pieces fell off. Why they should be so truly 
brittle it was not easy to explain, and the author 
had perhaps come as near the truth as it was possible 
to get. The tubes were high in phosphorus, and 
owing to the manner in which they had been placed 
in position, coupled with the ups and downs of term- 
perature, which also gave variations in stresses, their 
composition had no doubt contributed to the pro- 
duction of the truly brittle state, which was a rare 
occurrence in the metallurgy of steel. With regard 
to Dr. Hanson’s paper, Dr. Hatfield asked if, whilst 
it must be admitted that corrosion took place under 
conditions such as were postulated, the author was 
quite clear that some of the cracks which appeared 
in the micrograph were not pre-existent to the 
corroding influence. Dr. Hanson suggested that the 
cracking of hardened steel occurred! generally between 
the erystals ; that might be so in the cases investi- 
gated by him, but in nine cases out of ten, when har- 
dened steel cracked, it was not round the polygonal 
grains but through them. Mr. Jones's paper was a 
real contribution to knowledge on the subject of the 
intercrystalline cracking of mild steel in salt solutions. 

Professor C. F. Jenkins asked if there was any 
difference in the effects produced as between internal 
stress and external stress. Some observers seemed to 
think there was no difference, whilst others held the 
opposite view. It occurred to him that cracks which 
arose suddenly- probably took place across the 
crystals, whereas slow fractures might possibly pass 
between the crystals. It would be useful to know 
whether these cracks occurred in planes perpen- 
dicular to the stress or in planes inclined perhaps at 
45 deg. to the stress. Were they tensile factures or 
shear factures ? Lastly, did these cracks ever occur 
in parts which were under compression, or did they 
always occur in parts which were under tension, and, 
as a natural corollary, did they ever occur in parts 
which were under pure shear ? 

Mr. L. Archbutt referred to the cracking of a steel 
barrel whilst it was being rolled over some stone 
setts. ‘The crack went two-thirds of the way round 
with a loud report. A claim was made against the 
railway company for the loss of the rectified spirit 
in the barrel, but that claim was successfully resisted, 
as he was able to prove that the barrel was abomin- 
ably brittle. The crack was very largely inter- 
crystalline. 

Mr. O. W. Ellis, referring to Mr. Greenwood's 
paper and the effect of non-metallic inclusions in the 
rupture of hardened steel samples, said that during 
the war one of the tests which was applied to quite a 
large number of samples of steels was a hardening 
test. Samples of 6in. or 8in. square were hardened, 
and rupture took place within a few hours if any 
piping was present with the billets. Although it was 
not, perhaps, the most satisfactory test, yet, the heat 
ing was carried out in as uniform a manner as possible, 
and in one instance, a 6in. cube of steel, after heating, 
burst with a loud report, and a portion with very 
jagged edges just missed one of the ladies at work. in 
the laboratory. That gave some idea of the stress 
in a block of steel of that sort. The method certainly 
determined whether users of steel were being supplied 
with reasonably decent material or not, because it 
showed up the presence of non-metallic inclusions, 

Dr. W. Rosenhain did not think the important 
question of intercrystalline cracking of steel could be 
quite so summarily dismissed as it was in Mr. Jones's 
excellent paper. That paper threw an interesting 
light upon certain phenomena which could occur 
when steel under stress was exposed to certain types 
of chemical action, but to conclude, as the author did, 
that, because exposure in certain media for fourteen 
weeks did not lead to cracking, therefore some specific 
chemical action was needed to bring cracking about, 
was a little rash. The difference between internal 
stress and external or applied stress was that internal 
stress was continuous in its action, whereas applied 
stress very frequently was not. The question of the 
influence of corrosion or of chemical action in account- 
ing for intererystalline fracture in mild steel boiler- 
plates, for instance, was of very great importance, 
but Mr. Jones’s paper was a little misleading in the 
suggestion that the chemical action, as a cause of 
such cracking, had already been established. The 





actual case mentioned by Mr. Hanson was a mercan- 
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tile marine boiler and not a naval boiler, as su; 

by the chairman. There were 4 inches of solid steels 
between the cover plate and the water of the boiler. 
The cracking was more marked on the cover plate 
than on the butt straps, and it was very difficult to 
think that chemical action had anything to do with 
the cracking in that case. There might have been 
some outside chemical influence but it was not likely, 
and he could not help thinking that this was a case 
of failure not associated with chemical action. 

In answer to the Chairman and Sir Henry Fowler, 
Dr. Rosenhain explained that there were the wrapper 
plates, a butt.strap inside and outside, and the cover 
plate outside, all lin. thick, making 4in. in all. He 
was not at liberty to name the ship, but he knew 
exactly where the accident happened. 

Sir Henry Fowler said he had never seen such a 
ease of four thicknesses. 

Dr. Rosenhain said there was no doubt about it 
in this case, and the outer plate was the one that 
cracked most. The question of how far this kind of 
cracking did occur in the absence of corrosion was 
an important one, because it was going ultimately to 
determine the fate, possibly, of some of our large 
structures. That was a very long way off, if it ever 
came at all, but one or two instances of actual failure 
in structures other than boilers had come under his 
notice, in which there were signs that intercrystalline 
failure had begun to occur,and the thing was not 
altogether out of the question in exceptional cireum- 
stances. An interesting thing about the case of the 
tubes in the nitre bath mentioned by Mr. Jones was 
that some tubes failed and some did not, and he could 
not see how a purely chemical theory could account 
for that, because all the tubes had been exposed for 
the same length of time. 

Professor A. W. Porter referred to the action of 
salt solutions on mild steel plates, viz., an ordinary 
evaporating pan. Some of these pans were 80ft. to 
100ft. across, and when used with sodium chloride 
they rusted through. When sodium nitrate solutions 
were used, the pans, in a few hours, or perhaps a few 
days, cracked right across. Dozens of such cases 
occurred, and he thought it was quite certain that it 
was the action of the sodium nitrate that brought 
about the failure. It was interesting, in that connec- 
tion, to notice that every time Mr. Jones used 
nitrate solution he got cracking, whereas in the case 
of sodium carbonate, calcium chloride and ammo- 
nium sulphate no cracking occurred. He did not think 
that there could be clearer evidence of the effect of 
nitrate solutions in producing cracking in steel. The 
cracking of evaporating pans went right across from 
one plate to the other disregarding the rivet holes. 

Mr. E. H. Saniter said the question of brittleness 
in mildsteel boiler-plates had come under his notice seve- 
ral times, and he had found cases in which the brittle- 
ness was due to the tubes having been drawn to death 
on & mandrel and not having been annealed at all. 
The fractures in rail heads, discussed by Mr. Rawdon, 
had been a problem for many years in America, and 
he thought the trouble was due to the high percentage 
of carbon used in America, We never had the same 
trouble here, because we did not go to the same extent 
in hardness. As to evaporating pans, when evaporat- 
ing a salt, there was the precipitation of a good deal 
of sulphate of lime on the bottom of the pans which 
caused them to be seriously overheated for con- 
siderable periods, and that, no doubt, produced a 
structure which would be particularly suitable for 
attack by chemical action. He had had cases of 
steel, particularly 3 per cent. nickel steel, in which 
the stresses had been very difficult to remove, but 
experiments had shown that it was possible to remove 
them by heating for an hour at 250 deg. Cent. 

Mr. Greenwood, in reply to the discussion, men- 
tioned a fracture which would have required 600 tons 
to pull the metal apart, and that gave some idea 
of the magnitude of internal stresses. 

Dr. Hanson, in answer to Dr. Hatfield, said the 
rivet holes in the case he had mentioned had not been 
examined first, as, of course, they did not know what 
particular boiler was going to fail. He did not agree 
that fractures were sometimes intercrystalline and 
sometimes not. As a rule, a rapid crack in a hardened 
steel was of an axial character, but in the case of slow 
fractures, to which he was referring in his paper, they 
were always intercrystalline. 

Sir Henry Fowler said he had nothing to say in 
reply to the discussion, but he would like to say that 
the failure mentioned by Mr. Rawdon was not one 
which occurred in English rails. It would add con- 
siderably to our knowledge if Mr. Rawdon could give 
the analysis. Mention was made in that paper of 
flaky steel, and he would like to know whether Mr. 
Rawdon could say in his reply whether the initial 
trouble with these steel rails was exactly the same 
as the snowflakes obtained in alloy steels. Dr. Bur- 
gess, who examined a number of these steels for him 
whilst he was in America, found there was no lack of 
continuity in the constituents under the microscope 
right up to the plane of fracture, and then beyond it. 

Mr. J. A. Jones, replying, said he had had a speci- 
men in an air oven at 100 deg. for eighteen days, and 
it had not yet cracked. He did not know how long 
a period would satisfy Dr. Rosenhain. He was still 


of the opinion that the formation of intercrystalline 
cracks in mild steel after treatment in caustic soda 
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solutions was due to weakening of the grain boundaries 
by the absorption of hydrogen. 
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Industrial Problems and Disputes. By Lorp AskwiTH. 

London: John Murray. 1920. 21s, net. 

Few Englishmen have had such opportunities for 
the study of the inter-relationship of capital and 
labour as Lord Askwith, for he was an arbitrator in 
trade disputes all over the country, and in a variety 
of industries, for many years, and it may be assumed 
that in those years the whole mind of industrial man 
was revealed to him. The appearance of his book 
at the end of 1920 was, therefore, something of an 
event. It is certainly an important contribution to 
industrial literature, though we confess it raises a 
doubt if an arbitrator who has to try to satisfy 
two parties makes, after all, a good author. 

Lord Askwith devotes his first six chapters to a 
general survey of the position of labour. In these 
pages he pleads energetically for the better education 
of the working classes, and condemns blind-alley 
occupations. The basal principle he expresses is that 
every one should have a chance. ‘‘ The ideal to be 
aimed at,” he says, “‘is to make every worker act 
as if the business was his own, and this result can only 
be reached if an opportunity is given to make the 
business actually his own in some proportion to his 
worth to the business.” The world has grown very 
familiar with expressions of this kind, and perhaps 
is getting just a little bit weary of them. They seem 
only too often to lose sight of the fact that no amount 
of sympathy with the under dog can ever get over 
the fact that there is a certain amount of dirty work 
to be done in the world, and that someone has got 
to do it. “It is only necessary,” our author con- 
tinues, “to meet the young miner, engineer, or 
factory worker, who has possibly done well at school 
and science class, to recognise that, if a place commen- 
surate with his intelligence is not found for him in his 
trade, he will find a place for himself in the ranks of 
labour agitation.”” We have no doubt Lord Askwith 
is perfectly right in making that statement, but 
could anything be more injurious to his plea for 
better education ? If the only effect of better educa- 
tion is to breed a race of young men who become 
labour agitators when positions of trust and responsi- 
bility, with, we presume, emoluments to scale, can 
not be found for them, then the sooner we give up 
advancece education for the working classes the 
better. The ideal for which educationalists are 
striving is the making of a people who can enjoy a 
rational leisure, who can tolerate the drudgery of a 
day’s work because they know it must be done, and 
in the knowledge that in no other way can they hope 
to exercise their intellectual appetites. There are 
not, and there never will be, sufficient high positions 
to absorb the whole volume of educated men and 
women, and if the result which Lord Askwith foresees 
must indeed follow, then before the Fisher Act has 
been in operation many years we shall raise an indus- 
trial population composed for the greater part of 
labour agitators and for the lesser part of mentally 
defectives. ‘* Education and study, and the favours 
of the muses,” says Plutarch, “confer no greater 
benefit on those that seek them than these humanising 
and civilising lessons, which teach our natural 
qualities to submit to the limitations prescribed by 
reason, and to avoid the wildness of extremes.’’ If 
education tends away from, instead of towards, that 
goal, then we were a thousandfold better without it. 
We must combat the all too generally accepted view 
of general education that it is acquired with the 
object of securing position and wealth. 

It will be already guessed from what we have said 
that Lord Askwith is on the side of those whose 
sympathies have an inclination, let us call it, towards 
labour, but he endeavours, not always with complete 
success, to prevent that sympathy beclouding his 
vision. Thus we find in his review of the famous 
Taff Vale case and the Trades Disputes Bill, which 
ensued upon it, a cautious handling of that difficult 
subject. We have not the space to follow his dis- 
cussion in detail, but the conclusion at which he 
arrives must be noted. ‘‘ This Act,” he writes, “‘is 
now regarded as a charter of liberty by some trade 
unionists, and is denounced as a charter of licencee 
by some employers. It is neither one nor the other, 
but it has been used to shield some acts by individual 
officials which, in the interests of the community, 
might well not be shielded.’’ The three qualifying 
“* somes,” which we have italicised, in these sentences 
misrepresent, we venture to think, the real facts. 
It is not ‘‘some”’ unions but all unions, not ‘ some ” 
employers but all employers, not ‘‘some’”’ acts by 
individual officials but many acts by many officials 
that have to be taken into account. Lord Askwith 
continues thus :—‘‘ It would, I think, serve a good 
purpose and clear away much misunderstanding if 
an inquiry was instituted into the working of the 
Act, when, if there were any real cases of gross abuse 
safeguards might be devised against their repetition, 
with advantage to the trade unions themselves ; and 
if there were not, the strong feeling against present 
alleged privileges and many misunderstandings would 
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be allayed. I have not much belief, however, that 
such a course will be taken. Privilege, once legalised, 
is not easily changed ; but it will last much longer 
if it is found not to have been abused.”’ Can one 
imagine anything more interesting than @ psychical 
kinematograph of the illustrious author’s mind when 
he was penning this passage ? It displays at one and 
the same time the odium with which his legal instinct 
is inspired by the existence of a privilege, and on the 
other his desire to make out as good a case as he can 
for the trade unions. We can only guess what he 
would have said had “ the Attorney-General stood hi. 
ground”’ and had “his Government’ not thrown 
him over, and, “‘as a matter of policy, in answer to 
political pressure and for political reasons,” not 
passed the Trades Disputes Bill. Who doubts that 
in those circumstemces no one would have continue: 
more stoutly than he to insist on the iniquity oi 
granting legal privileges ? 

There follow upon these chapters, which may be 
regarded as introductory, a series of brief histories 
of various disputes between 1906 and 1913. They will 
be found useful by all those who desire to recall the 
main facts of those events. With those few words 
we pass over them and turn to the final portion of the 
volume, in which Lord Askwith takes up generalisa 
tion once more. In these chapters we find short dis- 
cussions of a variety of subjects which may be suffi- 
ciently indicated by such titles as Labour Exchanges, 
Unemployment, Socialism, Propaganda and Ca’ 
Canny, Twelve and a-Half Per Cent., and Government 
Methods. In them all the author endeavours to 
preserve a position of absolute and unbiassed fair. 
ness, with the result that now and again the readei 
is conscious of a feeling of restraint and now and 
again finds himself wondering if the author is not 
expressing views in contradiction to his feelings. 
Consider, for example, the following passage taken 
from his chapter on Socialism, a chapter which is 
only unorthodox by its extreme temperateness. “A 
social situation in which those who are comfortable 
are numerically weak and those who are numerically 
strong have much less, a situation in which the few 
control the power of corporate action for their advan 
tage and the many who create the resources of the 
community have no power to control its action—such 
@ situation, where it exists, is one which has only 
to be realised in order to be condemned or to demand 
alteration. The clear and conscious appreciation of 
this position is the driving force of the socialistic 
movement.” It is almost as difficult to guess pre- 
cisely what it is that Lord Askwith means by this 
sentence as to guess how he came to write it. He can 
scarcely have had political power in mind, for in that 
sphere it is the poor man’s vote that sways the 
elections, and yet it is hard to believe that he was 
thinking when he wrote it of the management oi 
industries. Nor can he mean that it is unjust for 
five tons’ weight of directors and shareholders—we 
replace numbers by weights for convenience—to direct 
the efforts of five thousand tons of workpeople, for 
he knows well that a governing body, small numeri- 
cally and trifling by avoirdupois, is Just as necessary 
for the management of an industry as it is for the 
management of a trade union. The passage, we 
suggest, belies the author, for it has—in the implicit 
equalisation of all individuals—the odour of Socialism. 

At the present time we turn naturally with the 
greatest interest to Lord Askwith’s chapters on 
““Ca’ Canny” and ‘“ Unemployment.” They are 
both sound and conventional, but they do not help 
us an inch on our way. The author tells us that if we 
could get rid of the spectre of unemployment, and 
if we could give the workpeople a direct interest in 
their work, then “‘ ca’ canny ”’ would cease; but he 
does not tell us how we are, on the one hand, to lay 
that spectre, and, on the other, how we are to give 
labour a direct interest in its work. On the problem 
of unemployment he puts forward “ with all diffi- 


‘ 


dence’ the following suggestions as the “right 
lines.” In the first place, “education”; in the 
second, “‘insurance”’’; and in the third, ‘ Unity 


of purpose and co-operation between employer and 
employed in each trade, so that in time of prosperity 
mutual arrangements may be made to deal with 
persons engaged in the industry in times of adversity, 
each trade arriving at its own scheme.’’ There is 
nothing whatever new in all this; these three items 
have been advanced over and over again. What is 
new is the author’s view of the value of education in 
this direction—to give the worker “a fair chance 
of turning his physical strength from one business 
to another.’’ We may doubt if education—education 
according to Mr. Fisher—would indeed teach a man 
more crafts than one; but whether it would or not, 
there can be little doubt that unemployment would 
in some measure—not a great measure perhaps—be 
diminished were it not for the trade unions’ restric- 
tions on the crafts of their members. 

Adopting the latest popular word, we may say 
honestly that this book “ intrigues”? us. We ae 
never quite sure what attitude the author will assum: , 
and we read on and on to find out. Moreover, it is, 
of course, a well-informed book. Lord Askwith hes 
had a long experience of labour, and, as a rule, we 
believe he expresses its views and aspirations cor- 
rectly. Even where we find ourselves at variance 
with it we gladly admit that it is an important 
addition to industrial literature. 
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Recent Developments in Large 
Steam Turbine Practice. 


An exceptionally long, but novertheless instructive, 
paper on “Some Recent Developments in Steam 
Turbine Practice” was read before the Institution of 
Electrical Engineers on Thursday last by Mr. K Bauman. 
A similar paper was brought before the same Institution 
by the author in 1912, but considerable progress hes natur- 
ally been made sin-e that dat, especially in the direction 
of building high-speod machines with large outputs, The 
largest al ernator, running at a speed of 1000 revolutions 
per minute, was, it seems, built by the A.E.G, in 1918, but 
the set was, the author explained very expensive, and 
future progress will, he considers, be in the direction of 
increasing the output of 1500 revolutions per minute 
machines, At the present time the maximum continuous 
output developed by a set running at 1500 revolutions per 
minute is 35,000 kilovolt-ampéres, and most firms are now 
pre to construct alternators of that size. A 35,000 

ilovolt-ampére alternator has been built for a speed of 
1800 revolutions per minute. During the past few years 
the direct-current generator driven directly from the tur- 
bine has disappeared from the market, its place having been 
taken by gear-driven generators with various capacities 
up to 4000 kilowatts, whilst for larger outputs turbo- 
alternators are employea in conjunction with rotary con- 
verters, The development of reduction gearing is also 
responsible for the disappearance of direct-ariven 25-cycle 
1500 revolutions per minute alternators designed for 
capacities up to 4000 kilowatte. Mechanical reduction 
gearing has completely revclutionised the construction of 
machines for small outputs, and the time is not far distant, 
the author asserta, when even 10(00-kilowatt. 3000-revolu- 
tion per minute turbo units will be replaced by turbines 
running at a higher speed ana ariving the generators 
through gears. For a given speed in revolutions per minute 
for the low-speed shaft the cost of the gearing increases 
with increasing pinion speed, but the more expensive gear 
in fully justified by the lower cost of the high-speed turbine. 
The most economical arrangement of the geared turbine 
for large capacities is, the author etates, the two-pinion 
arrangement, one pinion being driven by the high-pressure 
turbine and the other by the low-pressure turbine, and 
with that arrangement the output which can be trans- 
mitted through the pinions very nearly approaches the 
maximum output which can be obtained from the turbine 
when designed for a 29in. vacuum. 

The principal manufacturers of the reaction turbine are 
Parsons, Brown Boveri, and the Westinghouse Electric 
and Manufacturing Company, Limitea. In 1910 the com. 
bined Curtis-Parsons turbine was introduced by Brown 
Boveri, and that type of macl ine has since become the 
firm’s standard design. In the case of a 10,000-kilowatt 
set manufactured by the firm for the Pedro Mendoza 
Station, Buenos Aires, the low-pressure end is built up of 
discs, as the peripheral speed of tle rotor is too high to 
permit of the use of drums. In all cases the Brown Boveri 
machines are built with a single cylinder, but in this 
country and America the development of the reaction 
turbine has proceeded on different lines. For large outputs 
the Parsons Company has standar..ised the two-cylinder 
arrangement, with the high and low-pressure elements in 
separate cylinders, which are arranged in tandem, 80 
that the rotors can drive a single generator. In order to 
cope with the large volume of steam, the low- re 
element is generally of the double-flow type. The Westing- 
house Company of America has further developed the idea 
of sub-dividing the turbine into cylinders, and in order to 
improve the efficiency of the turbine and to deal with the 
demand for increased capacities some of this company's 
machines are built for driving more than one alternator. 
During the period under review, i.¢., 1912-1921, the 
Ljungstrom turbine has been put upon the market. The 
first machine of 100)-kilowatt capacity was installed .in 
1912 by the North Metropolitan Power Company, and 
since then considerable progress has been made in the 
direction of increasing the size of this type of turbine. At 
the present time a 30,000-kilowatt machine is being built 
by the General Electric Company, of Schenectady. In 
the case of impulse turbines there has also been considerable 
progress in the direction of inereasing the output per 
eylinder. The first 30,000-kilowatt impulse turbme was 
of the two-cylinder type, but very shortly after this 
machine was constructed a single-cylinder 35,000-kilowatt 
set was produced. The necessary leaving area in this 
single-cylinder set hes been obtained by increasing the 
diameters of the last stages and the length of the blades. 
Drawings given in the paper of the two designs show a 
great aifference in the overall length, and this, together 
with the high cost of the two-cylinder machine, has led to 
the adoption of the single-cylinder construction. Expe- 
rience has shown, however, that the single-cylinder con- 
struction has serious inherent disadvantages which are 
attributable to disc and blade vibrations. 

Some interesting developments of the A.E.G. turbine 
are referred to in the paper, and a drawing is given of a 
3000-revolution large capacity machine having only one 
cylinaer. The last scage is constructed on the double-flow 
principle and the exhaust chennels from that stage face 
one another. Another drawing shows a 16,000-kilowatt 
turbine designed to run at 1500 revolutions per minute. 
Ths machine has a small number of stages and the last 
three stages have a large diameter. The length of the 
blades on the last wheel is very short, the ratio of the blade 
length to mean diameter being only 1 : 9. Turbines of 
this type. have been built by the A.E.G. for large super- 
power stations such as that at Golpa. Modern Rateau 
turbines are built by the Mevropolitan Vickers Electrical 
Company and are also illustraced. The firm's multi- 
exhaust turbine has a strearr-line exhaust, which hes been 
introduced with a view to securing a simple flow of the 
steam from the last rows of blaaes to the conaenser, thus 
eee pressure drop between the last row of turbine 
blades the condenser to a minimum. The stream-line 
exhaust 1s also claimed to ensure uniform distribution of 
steam over. the whole condenser tube surface, thereby 
reducing the pressure drop in the condenser itself. A sur- 
face type pelosi heater is arranged within the turbine 
eylinder and the tubes in which the condensate is heated 
are ex to steam which is teken from the mam turbine 


as an integral part uf the machine obviates the necessity 
of providing adaitional heater casings and pipe connec- 
tions. The exhaust casing is placed directly on tne 
foundations, thereby dispensing with the use of heavy 
foundation girders. The condenser inlet flange is bolted 
directly to the turbine cylinder. The high-pressure end 
of the turbine is flexibly connected to the rigid portion of 
the casing ana the extreme end of the high-pressure 
cylinder is supportea on 6 pedestal. A pipe type _f nozzle 
box and steam chest has been evolved and combined with 
nozzle control, and the design is such that the highest 
steam pressures and temperatures can be used without fear 
of distortion of the turbine cylinder. 

The demand for turbines for special purposes, the 
author states, has considerably decreased. Low-pressure 
turbines used in conjunction with existing engines have 
practically disappeared, the tendency being to replace 
engines by high-pressure turbines which are more econo- 
mical than combined engines and low-pressure turbines. 
The demand for mixed-pressure turbines is still con- 
siderable, but there is a distinct falling off in inquiries for 
these machines, owing, apparently, to the recent develop- 
ments in the use of electricity for winders and rolling mills. 
There has, however, been an increase in the use of back- 
pressure and reducing turbines in mills and factories, 
but the size of the units required is moderate, and the 
design of these machines has not changed appreciably 
during the period under review. 

Dealing with the question of reliability, Mr. Bauman 
remarks that in view of the large number of turbine 
breakdowns which have occurred during recent years, the 
opinion expressed in many quarters that plant users 
should have a voice in the design of large turbines can be 
fully appreciated, for there is no doubt that in many 
instances the manufacturers’ loss is smaller than that of the 
user. The reliability of a turbine depends upon the 
following factors :—(a) The stress to which the material 
is subjected, (6) the magnitude and kind of vibration to 
which the parts of the machine are subjected, (c) the 
stresses due to uneven distribution of temperature, (d) the 
reliability of the material itself, and (e) care during manu- 
facture and erection. In his previous paper, read before 
the Institution of Electrical Engineers in 1912, the author 
suggested that the maximum stresses should not exceed 
one-third of the elastic limit or about one-fifth of the 
tensile strength of the material. In view of the fact, how- 
ever, that with modern material the elastic limit may be 
considerably more than 60 per cent. of the tensile strength, 
and bearing in mind that the term elastic limit has been 
given a more specific interpretation, which renders it 
exceedingly difficult of ascertainment in ordinary practice, 
the author suggests that the rule referred to above should 
be modified as follows :—The mean of the factors of safety 
referred to the yield point and -to the tensile strength 
should not be less than 4 when running at normal speed, 
an emergency speed of 15 per cent. above normal being 
permissible. 

With regard to vibration, Mr. Bauman says that the 
opinion expressed in his previous paper, that the critical 
speed of the shaft should be appreciably above the running 
speed, st.ll holds good and applies with particular force 
to large turbines. It is difficult, however, to put this 
recommendation into practice in the ease of large turbo- 
alternator sets with three bearings, and for this reason 
this type of machine will have only limited possi- 
bilities in connection with sets of large capacities. Several 
failures of large turbines have been caused by the vibration 
of the dises which, in order to save weight, have been 
made too light to give the required rigidity. Discs having 
very large diameters, such as those which have been used 
at the exhaust end of large 1500-revolation single-flow 
turbines, must be very massive if vibration is to be 
avoided. Turbine blades are also subject to vibration, 
and breakages of blades have occurred where the vibra- 
tion has caused fatigue of the blading material. Some 
failures have been due to uneven distribution of tem- 
rature, and here again the difficulties increase with 
the size of the turbine discs. In the construction of large 
turbines, the author states, it is highly desirable that 
materials of standard properties should be utilised. Special 
steels require careful attention during manufacture, and 
it is not possible to know that this attention has been 
given. Again, it is an established fact that whilst special! 
steels can be produced satisfactorily in small pieces, t!e 
successful forging and treatment of large pieces presents 
considerable difficulties. 

In the author's previous paper he adopted as standard 
steam conditions 180 Ib. per square inch—gauge—150 deg. 
Fah. superheat, and 28in. vacuum, and the highest figures 
adopted at that time were 200 lh. per square inch, 200 deg. 
Fah. superheat, and 29in. vacuum. At the present time, 
however, a steam pressure as high as 350 lb. per square 
inch is being adopted, and temperatures of 750 deg. Fah. 
The vacuum has increased from 29in. to 29.lin., the 
heat drop has increased from 407 to 485 British thermal 
units per pound, or by nearly 20 per cent., and the ratio 
of expansion has increased from 418 to 828, #.e., in the 
ratio of 1:2. In 1912 there was a marked tendency 
towards the adoption of a velocity wheel at the high- 
pressure end of medium-sized turbines, but owing to the 
increase in output at any given , the advantages of 
the velocity wheel are outweighed by the increased effi- 
ciency of single Rateau stages except in cases where the 
diameter of the first stage is relatively smal]. There is a 
tendency for the high-pressure end of reaction turbines to 
be replaced by impul tag not r ily of the 
velocity type, but also of the ordinary Rateau type. For 
the middle portion and low-pressure end, both impulse 
and reaction blading continue to be used, but reaction 
blading has nevertheless largely given way to impulse 
blading. The demand for large and efficient turbines for 
large power stations has given rise to various problems 
connected with the development of an efficient exhaust 
end for working at high vacuum, and the author contends 
that the multi-exhaust construction introduced by the 
Metropolitan-Vickers Electrical Company meets the con- 
diticns. 

Perhaps the most interesting and important part. of 
the paper is that which deals with operaging experiences 
with large turbines. The trend of development towards 
larger capacities at a given speed has necessitated, in the 
case of single-flow turbines, an increase in the peripheral 
speed of the last wheels,-with a conSéquent increase in 





however, were not as a rule attributable to this increase 
in stresses, but to the increased tendency of the various 


parts to vibrate. In the author's opinion, steam turbine 
development has arrived at the most critical stage in its 
history, ana a full and frank discussion between turbine 
users and manufacturers on the means whereby these 
difficulties may be overcome is desirable. Unless these 
turbines are carefully warmed up so as to ensure a uniform 
temperature all round the cylinder and rotor, distortion is 
likely to eause rubbing between the turbine blades and 
the rotor or stator, and in the balance piston in the case of 
reaction turbines, or between the diaphragm glands and 
the main glands and the turbine shaft in the case of impuise 
tarbines. If the rubbing takes piace on the rotor as tho 
result of a distorted shaft, as far as the shaft is concerned 
the rubbing will be local, and this will cause further dis- 
tortion and inereased rubbing, aad if the turbine is not 
shut down at once the rubbing will usually result in a bent 
shaft or rotor. The uniform heating up of large low-speed 
turbines is much more difficult than that of small high 
speed turbines, and greater attention will have to be given 
to the method of starting large machines. To facilitate 
uniform warming up, the rotor should, during the period 
whilst warming is taking place, be kept turning round ata 
low speed, say, 10 per cent. of the normal speed. The diffi- 
culty can be greatly minimised by making the parts likely to 
rub independent of the shaft itself, so that the heat will 
take some time before it reaches the shaft, and when it does 
so it will be more evenly distiibuted around the shaft. 
Thin sleeves fitting on the shaft are beneficial, but to be 
effective a e should be provided or the sleeve should be 
of such thickness that it will distribute the heat uniformly 
all round the sheft. The General Electric Company has 
adopted the plan of placing dummy strips on the rotor, 
and as these strips are thin and relatively high, in the 
event of rubbing occurring, the heat is generated on the 
tips of the strips, and as the cooling surface of the strips 
is fairly large, the heat is absorbed by the surrounding 
steam before it is transmitted to the shaft through the 
strips. Several cases of trouble heve oceurred, particu- 
larly in connection with reaction turbines, owing to the 
distortion of the casing caused by the stresses resulting 
from the expansion and contraction of the piping supplying 
steam to the unit, and it is important that the steam piping 
should be made as flexible as possible to prevent excessive 
stresses in the turbine. 

The deflection of diaphragms, Mr. Bauman states, may 
be attributable to two causes. Deflection may be caused 
by the difference m pressure in front and behind the 
diaphragm. In this case, the deflection increases with 
the load on the machine, and it may become larger than 
the axial clearance arranged between the diaphragm and 
the turbine wheel, thus causing violent rubbing between 
these two parts. The complete wreckage of the 35,000 
turbine at Boston, U.8.A., was due to this eause. The 
accident took place when, owing to a breakdown of 
another machine on the system, the large unit was called 
upon to supply the additional load, to which the governor 
promptly responded by causing the by-pass valve to 
open. The rubbing between the diaphragm and the disc 
was so intense that it caused the two to be welded together, 
and the diaphragm consequently revolved with the rotor 
until the two yarts were thrown off, thereby bursting 
the turbine casing. For a given thickness and pressure 
difference, the deflection of a plate diaphragm varies as 
the fourth power of the diameter, and if the diameter is 
increased it is usual to increase the steam velocity in 
proportion. The pressure difference will accordingly 
increase as the square of the diameter, so that the deflec- 
tion of the diaphragm for a given thickness will increase 
as the sixth power of the diameter. To maintain the 
deflection at a given value, it would therefore be necessary 
to increase the thickness of the diaphragm as the square 
of the diameter. The actual deflection of a diaphragm 
composed of two portions, viz., the stationary blade 
portion and the remainder of the diaphragm, is the re- 
sultant of the aeflection of each portion. It is very difficult 
to determine this resultant deflection by means of calcula- 
tion, especially as the diaphragm is in two pieces. It is 
essential, therefore, that the diaphragms should be tested 
for deflection before they are actually used in the turbine, 
80 as to ascertain whether or not the deflection is well 
within the clearance limits between the diaphragm and 
the rotor. Past experience has shown that the diaphragms 
which have been used were in rany cases too weak. 

Coming to the second cause of deflection in diaphragms, 
the author says the diaphragm usually fits into a groove 
in the turbine cylinder with a givea radial clearance. At 
no load or when the turbine is running non-condensing 
the temperature of the steam flowing through the last 
row of blades is considerably higher than that which 
prevails when the turbme is running under load. Ii the 
load is decreased suddenly or if the turbine charges over 
to atmosphere, the last diaphragms will heat up much 
more quickly than the more massive exhaust casing. The 
diaphragms will consequently expand at a greater rate 
than the casing, and if the clearances are insufficient the 
diaphragms will become distorted in an axial direction 
under the pressure exerted in a radial direction, thus 
causing rubbing between the diaphragm and rotor, and 
unless the turbine is immediately shut down disastrous 
consequences will follow. Considerable difficulties have 
been experienced during the last eight years in connection 
with the cracking of turbine discs. It has been possible 
in some instances to avoid serious accidents by inspecting 
the machine as soon as increased vibration was noticed, 
but in other cases the dises have burst, with the result that 
the turbine has been wrecked, adjoining machinery has 
been damaged, and in some. instances there has been 
serious loss of life. .With the exception of those accidents, 
which were unquestionably attributable to the turbine 
racing, the failure of the disc was primarily due to fatigue 
fracture, which generally takes a considerable time to 
develop. This fatigue fracture is caused by the turbine 
disc giving rise to a considerable vibratory stress wh ch is 
superposed on the static stress arising from centrifugal 
force and uneven distribution of. temperature, With a 
reasonably sound material, excessive static stress would 
simply cause an elongation of the material without pro- 
ducing a fracture. High local stresses, however, such as 
those which occur at balance holes, keyways with sharp 
corners, &c,, or owing to faults in the material, are con- 
tributory causes, and such locel stressing of the material 
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that the turbine discs should be designed so that synchron- 
ous vibration arising from small periodic disturbing forces 
cannot occur. There have also been difficulties arising 
from blades be ng too highly stressed. Blades fixed to the 
turbine dises by means of a T root have been particularly 
troublesome on account of the very high local stresses 
caused by the sherp corners which are associated with 
this type of fastening. Difficulties have also arisen as the 
result of faulty material, design and manufacture, but 
the principal difficulties have been attributable to the 
possibility of vibration set up by the synchronous vibra- 
tion of the turbine disc or by the excessive vibration of the 
machine arising from the unsatisfactory dynamic balance 
of the rotor or to the unsatisfactory working of the thrust 
bearing or coupling, or to a synchronous vibration of the 
blades themselves. Other matters referred to in this 
section of the paper are corrosion and erosion of turbine 
blades, The last rows of blades in large turbines are made 
of steel containing more or less nickel, generally not moe 
than 5 per cent. If the feed water is kept reasonably free 
from corrosive matter, and particularly CO, and oxygen, 
and f the turbine is kept free f:om moisture when standing, 
corrosion can be practically eliminated. To prevent the 
absorption of CO, and oxygen it is desirable that the feed 
water should not. be exposed: to atmosphere at any part 
of its cycle, and to ensure that the turbine is in a ary 
condition when standing, the air pumps should be kept 
running some time after the machine has been shut down 
and the steam space between the closed stop valve and 
the closed pmergency or governor valves should be opened 
to atmosphere te lead away any steam which may leak 

t the stop valve. Experience has shown that it is 

eficial to inject a small quantity of pa affin into the 
steam -entering the turbine, as it forms a coating on the 
blades and affords protection against corrosion. Erosion 
occurs when the steam contains a considerable amount of 
condensed water, but it can be diminished considerably 
by draining the water from every stage, so that it does 
not come into contact: with the moving blades. The 
accumulation of water in pockets and bends in steam 
piping, valves, &c., should be prevented. Steam spaces, 
which are liable to be under high vacuum at light loads, 
should be drained into the condenser or preferably into a 
heater working under a vacuurr. 

Mr. W. H. Patchell, who opened the discussion, 
exhibited a number of lantern slides showing large turbines 
which had broken down in stations in the United States. 
During a visit to Amerce last year, he said, he had had an 
opportunity of seeing how American engineers had got 
over their difficulties. When the war came there was a 
considerable number of large units under construction, 
and there had been trouble. Among other machines to 
which Mr. Patchell referred was a 70,000-kilowatt three- 
shaft set with the high-pressure cylinder in the centre and 
the two low-pressure cylinders on each side. Either of the 
lew-pressure cylinders could be cut out of action. During 
November he had seen one of the low-pressure cylinders 
down for repair, on account of the labyrinth packing 
having seized. Fortunately the set had been quickly 
taken off load, but in the caze of a 39,000-kilowatt set at 
Boston an endeavour had been made, when the set showed 
signs of giving out, to change over, and the machine was 
wrecked. In the case of another set the casing had split. 
The engineers succeeded in getting the turbine off load, 
but the cracking developed. more when the shutting down 
took place. 

Mr. A. Q. Carnegie’ remarked that the author had 
omitted to give test figures. By means of curves Mr. 
Carnegie then went on to show how the Parsons’ machines 
installed in the Carville power-house had maintained their 
original steam consumptions over & number of years. 
Tests made in March, 1918, had shown practically the same 
results as previous tests carried out in June of 1914. Other 
curves thrown upon the screen indicated that the Parsons’ 
machines installed at the Dunston power station had also 
maintained their steam consumption practically constant 
over a number of years. Turning to the question of reli- 
ability, the speaker said that at one time the small radial 
clearances inseparable from reaction turbines were regarded 
as a disadvantage, but of lete years his firm had introduced 
edge blading, which eliminated all the early troubles. With 
the aid of a drawing of this blading, thrown upon the 
screen, Mr. Carnegie explained how it was possible to make 
the radial clearances much larger than those adopted 
hitherto. 

Mr. R. A. Chaddock was glad to learn that turbine 
builders were not aiming at higher speeds than those now 
employed, as excessive speeds were not conducive to 
reliability, which was the most important item of all. 
Anything that tended to impair reliability ought to be 
eliminated, and for that reason he did not believe in the 
use of mechanical reduction gearing if it could be avoided. 
It was advisable, he thought, to keep the critical speed of 
turbines below the running speed, but builders of alter- 
nators frequently wanted to go beyond it The tempera- 
ture of the actual metal n the bea ings of turbines ought, 
he thought, to be measured by means of temperature 
detectors. He also considered that it would be a good 
~ to provide large turbines with two thrust blocks, 

vause if anything happened to a single thrust block 
the blading was invariably wrecked. 

Mr. 8. FE. Fedden was distinetly in favour of reaction 
turbines, and said that he would like to know how long an 
impulse turbine would usually run before it became neces- 
sary to rebuild it. Dise vibration, such as that which the 
author had referred to, did not occur in reaction turbines. 
In fact, his own experience showed that these turbines 
gave very little trouble. He would like to ask how the 
discs of imipulse turbines were tested. Were they tested 
under pressure ? A great deal of trouble had been expe- 
rienced with turbines owing to the manner in which they 
were started. Some manufacturers advocated warming 
up the casing before starting, whilst others said that their 
machines could be started without resorting to this prac- 
tice; but there was little doubt in his opinion that the 
former method was the correct one to adopt. 

Mr. B. Pochobradsky disagreed with the author’s state- 
ment that the most critical stage in the history of the steam 
turhine has been reached. What they had to consider 
‘was whether the faults mentioned by: the author were 
really new or whether they had not, in the past, been met 
with in smaller turbines. A study of these faults.seemed 
to indicate that they were really old faults. It was well 
known, for example, that if there was no provision for 


expansion trouble Would arise: None of ‘the difficulties 
referred: to in the paper were unknown to experienced 
turbine designers, and by taking proper precautions they 
could be overcome. If, for instance, sudden changes of 
temperature, caused by opening the by-pass, were liable 
to cause diaphragms to deflect, then the use of a by-pass 
on large machines should be avoided. 

Mr. A. Jude thought that the use of blades 24in. long 
could not be justified by the author's arguments in respect 
of teaving losses. The risk with blades of that length was 
considerablo, and the eost of carrying out repairs in the 
event of the machine breaking down would greatly exceed 
what the author claimed to gain by using such blades. 
The speaker also criticised the author's design of. nozzle 
box, and said that it was unsuitable for Rateau turbines, 

Mr. R. J. Kaula considered that the multi-flow exhaust 
was to be admired, but he thought that sooner or later the 
makers would come back to the orthodox design. Refer- 
ring to dise vibration, the speaker said that he had expe- 
rienced trouble of this kind on a certain turbine. After a 
good deal of trouble and a new dise had been fitted as a 
result of the original dise bursting, it was decided to record 
the vibrations, and it was found that the natural frequency 
was such that es the rotor of th» alternato: revolved the e 
was an impact at every pole change and the dise had to be 
considerably stiffened. 

After Mr. A. B. Field bad made a few remarks relating 
mainly to the fact that the differences in turbine speeds in 
America and in Europe is attributable to the differences in 
the frequencies adopted, the President. announced that, 
as the meeting had already lasted longer than was origin- 
ally intended, he would ask Mr. Bauman to reply to the 
discussion in writing. 








Electrification of the Italian 
Railways. 


Tue Italian Government has, it is understood, perfected 
plans for the electrification of 14,000 miles of the State 
railways and certain of the privately owned systems. 
The project will involve the outlay of 890,000,000 lire— 
nominally £32,000,000—and the time required to com- 
plete the undertaking is.estimated at ten years. The 
construction will be taken in hand partly by the State 
Railway Administration and partly by private firms 
under the immpodiate diresiion and supervision of the 
Ministry of Transportation. 

Before the whole lan could be adopted many difficult 
technical questions had to be do-ided, and somo variation 
of the aceepted project may yet have to be considered. 
The first work will be the extension of the three-phase 
sixteen-cvele system now in use on the lines alreaay 
electrified, whieh include that from .Turin to Bussoleno, 
with a branch to Susa, which was commenced in December, 
1918, and was, two years later, opened for through tra fic 
as far as Modane, a total length of 105 kiloms. With the 
exception of the Milano-Vareso-Porto Ceresio line, where 
the .hird rail system with direct current at 500 volts is 
used, three-phase current, having a frequency of sixteen 
eycles, is employed throughout. — 

Owing to the wide variation in the voltage and fre- 
quency of the electric current produced in Itely, 46 per 
cent. of which is forty-two cycles and 41 per cent. fifty 
cycles, the State railways, up to the present, have required 
the construction of special power plants to supply sixteen- 
cycle current. In connection with the plans now adopted, 
that policy will be discontinued and provision made for 
the transformation of the existing current to the required 
frequency. , J 

e present type of electric locomotive not being 
deemed entirely suitable for the purpose, special designs 
are being prepared for locomotives adapted to the two new 
electric systems, and with them experiments will be con- 
ducted. Standard types of overlead equipment have 
already been established, and it is intended to place all 
orders for such manufactures with Ita ian firms wherever 
possible. Many firms which moan to tender | ave already 
extended their plants with a view to increasing their pro- 
ductive capacity. 

The Consulting Engineers of the State railways are of 
Opinion that, for the most part, the current required for 
the extonsion of eleetric traction on their systems can be 
providea by the power plants already in existence or now 
in course of construction. It will, however, be necessary 
to erect a few powerfw hydro-electric stations, and their 
construction will be undertaken by the State in certain 
localities in order to fill in gaps in the existing system and 
to provido a suitehle reserve. Competitive tenders will 
shortly be invited from private firms for other lines in 
order that tho maximum amount of progress may be made. 

The Administration has already in hand, it is. said, 
1,000,099,000 lire—nominally £40,000,000—and it is pro- 
posed that the State railways shall contribute annually 
@ percentage of the amount saved through the substitu- 
tion of electric for steam traction. The lines to be pro- 
ceeded with at once, or at the earliest possible moment, 
are :—Group 1, Liguria, Lombardy, and Piedmont: Susa- 
Bussoleno—Torino—Ronco, 175.21 miles ; Ovada—Sampier- 
darina, 24.85 miles; Genova--Spezia, 55.30 miles ; Vaso- 
S. Giuseppe, a new line, 17.39 miles; Voghera—Milano- 
Chiasso, 69.58 miles; Torino-Milano, 86.98 miles ; 
Milano-Pacenza, 42.87 miles; Gallarate-Arona—Domo- 
dossole, 50.33 miles; and Ceva~Mondovi—Fossano- 
Trofarello, 49.70 miles. Group 2, The Veneto: Milano- 
Verona, 92.57 miles; Bologna-Verona-Trento—Brennero, 
266.77 miles; Verona—-Venezia, 72.07 miles; Mestre- 
Trieste, 90.71 miles ; Mestre—Udine—Tarvis, 137.30 miles ; 
Bologna—Padova, 76.42 miles; Trieste-Gorizia, 73.93 
miles ; and Udine-Gorizia; 37.28 miles. Group 3, Central 
Italy : Roma-—Firenze-Pistola—Bologna-Piacenza, 388.43 
miles; Faenza-Firenze, 62.75 miles;  Bologna-Fal- 
conara-Ancona, 130.47 miles; Falconara—Orte, 129,23 
miles ; Roma—-Sulmona, 106.86 miles ; Spezia—Parma and 
Spezia—Pisa, 120.53 miles; and Roma-Albano-Nettuna, 
42.25 miles. Group 4, Southern Italy: Roma-Napoli, 
134.20 miles ~. Napoli~Salerno, 39.14 miles; _Torte- 
Annunziata—-Gragnano, 6.83 miles ; Napoli—Foggia, 122.40 
miles ; Salerno—Potenza-Taranto, 142.16 miles; Bavti- 
pagli-Pagla-Cosenza, 142.90. miles; . Salerno-Mereao- 
S. Severino, 11.18 miles; and Reggio—Calabria-Paola, 
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BERTRAM BLOUNT. 


Ow Saturday last, after a prolonged illness, which 
had by slow degrees ruined his constitution, died 
Bertram Blount, an eminent chemist and a man of 
rare parts, who had made a good name and might 
have left a great one had his health abetted the 
vigour of his mind. ‘This is not the place to record 
the melancholy circumstances of his decline and 
the wrecking of a brilliant career. His death was a 
legacy of the war. He threw himself into cortain 
aspects of the trade blockade of Germany— particu- 
larly in connection with cotton—and by so doing 
involved himself in a political atmosphere very 
different from the scientific medium in which he was 
accustomed to work. The energy of opinion and action 
which characterised him in his profession and ayoca- 
tions did not spare him in this work of national im- 
portance. His mind was exhausted by the strain, 
and a nervous breakdown followed soon after the 
war. From it he had not the strength to effect a 
complete recovery. 

Amongst the engineers and chemists of London 
there were few men more widely known. With 
powers of clear thinking well above the average, and 
with the desire to increase them, a lover of good con- 
versation and with abundant human sympathy, he 
made many friends and only lost others because an 
incisive tongue and pen sometimes mastered his 
natural feelings. Amongst those who knew him well 
it may be honestly said he was beloved, and by all 
his shrewdness and ability were respected. As a 
chemist his position is assured by his work on coment, 
but there was no field of his profession in which he 
did not take a lively interest, and he could give a 
valuable expert opinion on a score of different sub- 
jects from the strength of materia) to the nature of 
explosives. He had an excellent laboratory in West- 
minster, but so great was his ardour for his work 
that just before the war he had what he himself 
called a laboratory de luxe erected in his house with 
the object of carrying out researches which, alas ! he 
was not destined to pursue. 

Bertram Blount was born in 1867. He was edu- 
cated privately, at King’s College School and at 
King’s College, London, and was a Daniell Scholar 
in 1885. In 1886 he became assistant to the late W. 
Harry Stanger, and in 1891 a partnership was formed 
under the name of Stanger and Blount. After the 
death of his partner in 1903, "he continued in practice 
on his own account as a consulting and analytical 
chemist, and up to the time of his death was consulting 
chemist to the Crown Agents for the Colonies. He 
read many papers before various learned societies, as 
author and joint author, and wrote books, alon: and 
as joint author, on ‘ Practical Electio-chemistry,”’ 
*“Chemistry for Engineers,’ and ‘‘Cement.”” In 
recent years he devoted a considerable amount of 
time to research work. Papers on side developments 
of these researches, ‘“ Balances” and ‘* Vacuum 
Balance Cases,” were read before the Chemical 
Society in 1917 and 1918, but the investigations were 
unfortunately never completed. In the course of his 
career he was called as expert witness in many im- 
portant legal cases, and also undertook several large 
investigations. He was a Fellow of the Institute of 
Chemistry, and served on the Council of that Insti- 
tute; a member of the Society of Public Analysts, 
of which body he served on the Council and held the 
office of Vice-president ; a Fellow of the Chemical 
Society ; and a member of the Society of Chemical 
Industry. He was an Associate of the Institution of 
Civil Engineers and a member of its Committee on 
Mining ‘and Metallurgical Processes, and he was also 
a member of the Sectional Committee on Cement of 
the British Engineering Standards Association. 

We may mention, in conclusion, that for many 
years Bertram Blount was an occasional contributor 
to our columns, in which his clearress of vision and 
common sense, combined with a willingness to look 
far ahead, were always appreciated. 








Various associations of employers and unions of 
employees in Queensland have oxpressed a desire that the 
trades in which they are interested should come within 
the scope of an apprenticeship scheme which is to be esta- 
blished in that state. A central apprenticeship committee 
has been appointed, and it has been engaged in determin- 
ing those trades: which, for purposes of apprenticeship, 
are to be regarded as skilled trades, and also in deciding 
the form of examination that should be used to select 
apprentices, and in considering the type of education that 
is best suited for pre-apprenticeship training. In deter- 
mining the trades to be arded as skilled trades, the 
committee has not so far laid down any arbitrary lines ; 
it has rather sought to secure yoneral interest in, and 
support for, the apprenticeship scheme, and has endea- 
voured to induce the voluntary entry of trades into the 
scheme. The Court of Industrial Arbitration has deter- 
mined, so far, that thé engineering and printing trades 
are “‘ skilled ” trades within the meaning of the appren- 
ticeship regulations. Application has been made to the 








123.64 miles. 


Arbitration Court for a determination that the building 
trades be regarded as skilled trades. 
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Work of the Industrial League. 


Tue issue of the 
League and Council 
moment, when the 


annual report. of the Industrial 
is exceedingly opportune at this 
whole question of the relations 
between employers and employed is. the most im- 
portant topic of the day. The report shows that dur- 
ing the past year all the great manufacturing centres 
in the United Kingdom have been visited by emis- 
saries of the organisation. Active branches are now 
in operation in Manchester, Leeds, Birmingham, 
Eastbourne, Deptford and Southwark, and committees 
are being formed at Leicester, Bristol, Portsmouth, 
Coventry, Glasgow, Hartlepool, Blackburn, Walsall, 
Halifax and Retford. Fifteen conferences of a national 
character have been held, and have been largely 
attended by the representatives of employers’ asso- 
ciations and trade unionists, the trade unions repre- 
senting a membership of one and a-half millions. 
It is mtended to continue the campaign during the 
current year on more extended lines in the hope of 
creating conditions which will promote industrial 
harmony. 


The Slump in Shipbuilding. 


Aw opportunity was takon by Sir George Hunter 
on the oceasion of the presentation made to him on 
Saturday last at Newcastle, to which reference was 
msde in last week’s Journal, to deal with the un- 
paralleled conditions in the shipbuilding industry. 
Sir George said that during his sixty years’ experi- 
ence he had lived through six periods of depression, 
but he had never known the outlook to be so black 
as at the present time. That was the result of exces- 
sive costs of production, and shipowners were to an 
unprecedented extent desirous eithor of cancelling 
orders for new tonnage or at least of delaying com- 
pletion of vessels on the stocks. The situation to-day 
was that for every new vossoel ordered, two or three 
contracts previously placed were cancelled. 


The Industrial Welfare Society. 


Tris Society has issued a statement regarding its 
aims, as well as some comments from well-known 
industrial undertakings referring to the value of the 
work which has been done. The movement which 
the Society promotes is connected with all those 
matters affecting the well-being of employees which 
are not covered by negotiations between employers’ 
federations and trade unions. The wide publicity 
which is now being given to the welfare movement 
is claimed as being due to the operations of the Society, 
which was formed two years ago for the purpose of 
continuing upon a voluntary basis the welfare work 
started by the State. At the present timo the Society’s 
main work.is to place its organisation at the disposal 
of those who may desire to use it to introduce welfare 
schemes and by providing men and women who are 
competent to undertake the task of supervision. 
It is felt that welfare work must not only be retained 
and extended in industry, but it must be removed 
from the danger of being controlled and directed by 
rigid official methods. The Society is therefore asking 
employers to consider giving financial assistance to 
it so that it may be maintained as a centre of volun- 
tary welfare work. 


Nigerian Contract for Armstrongs. 


SATISFACTION has been expressed at the successfu) 
tender which has been made by the civil engineering 
and contracting department of Sir W. G. Armstrong, 
Whitworth and Co., Limited, to the Crown Agents 
for the Colonies for the construction of railway works 
in Nigeria. Tho selected site for the works is near 
Lagos, and the contract comprises the construction 
and equipment of new locomotive shops, carriage and 
wagon shops, an electrical power station and sub- 
sidiary factories. The extent of the undertaking may 
be gathered from the statement that the dimensions 
of some of the principal shops are 500ft. by 235ft. 
and 450it. by 220it. The contract is to be completed 
within two years, 


A Method of Settling Wages. 


REFERENCE has been made in previous issues to 
the good service which is being rendered to industry 
by the Nationa) Alliance of Employers and Employed. 
A suggestion has now been put forward by the 
Alliance for dealing with the wages problem on prac- 
tical lines. It is pointed out that if organised labour 
endeavours to retain high rates of wages in the teeth 
of a fall in the cost of living or if organised employers 
use the weapons of international competition and 
unemployment in an attempt to force the workers’ 
standard of life back to the level of 1914, social chaos 
will result. The alternative is to evolve a scheme 
by which the reduction of wages can be definitely 
regulated by the drop in the cost of living, which is 





already in evidence, and yet leave the worker in any 
event in receipt of such wages that his standatdof life 
would not go back to the pre-war level. A definite 
method by which this object could be attained has 
beén outlined. The main feature of the scheme isthat 
at every point a fal) in'the cost of living would occur 
before wages fell, and the fall would be greater than that 
of wages, so that at every stage real wages, as expressed 
in purchasing power, would be increased... It is recog- 
nised that the scheme is far from being water-tight, 
and that there are certain trades to which it could 
not be applied. The principle is, however, a sound 
one, and there will be agreement that if a method of 
this character were applied in a broad spirit by those 
who have at heart the interests of the community 
rather than from any narrow or personal motive, it 
would present a real alternative to industrial strife. 


Scientific Glass Industry. 


THE agitation for including some sections of the 
glass trade in the Key Industries Bill continues. It 
is pointed out in a communication received from 
Messrs. Belcher and Mason, who are manufacturers 
of graduated glass scientific instruments, that even 
more drastic measures than those proposed by the 
Government must be taken if the manufacture of 
scientific glassware is to become an _ established 
industry in Great Britain. The suggested import 
duty is regarded as useless for purposes of protec- 
tion, and the opinion is expressed that unless imports 
are prohibited except under licence German manu- 
facturers will kill this branch of the glass trade. 


Warsaw-Paris Air Service. 


Tue latest addition to continental air services is 
that between Warsaw and Paris, via Prague and 
Strasbourg, which has been put in operation by a 
French transport agency. The route is to be covered 
in nine hours. The German machines which are 
being used to initiate the service are of the small type 
and carry only two passengers, but it is intended to 
replace them by machines of larger carrying capacity. 


Railwaymen and the Strike. 


ATTEMPTS have been made to repudiate the. tele- 
gram issued on behalf of Liverpool railwaymen, con- 
demning the Bolshevist element which has en- 
deavoured to guide the policy of railway unions into 
revolutionary courses. The action of Liverpool rail- 
waymen has, however, been followed by a statement 
at the Taunton Town Council by Mr. Arthur Applin, 
formerly the West of England representative on. the 
N.U.R. Executive, to the effect that trade unionism 
has overstepped the mark. Mr. Applin said it was 
evident that unreasonable extremists had got hold 
of the labour movement and were out to do dire ill 
to the country. 


Salving a Naval Dredger. 


THE account given before the Institution of Civil 
Engineers at Dublin of the salving of the naval 
dredger Silurus shows that the feat was a somewhat 
remarkable one. This vessel, which is probably the 
largest ladder dredger ever built, was intended for 
service at Bombay, but was Jaid up in the Gareloch 
and capsized at her moorings. On investigation it 
was found that the vessel had turned completely 
over, but was practically uninjured. Some of the 
salvage experts consulted expressed the opinion that 
although the dredger could be righted, she would be 
so much damaged in the process that it would not be 
worth while to undertake the work. It was at this 
stage that Mr. Ensor, a salvage contractor of Queens- 
town, decided to undertake the salvage of the dredger 
as @ speculation, and it is satisfactory to record that 
the task was successfully accomplished and the vessel 
dry-docked and reconditionéd and delivered to her 
owners at Bombay. The details of the salvage opera- 
tions are given in the paper to which reference is 
made, and will interest engineers who are concerned 
with ship salvage work. 


Institution of Mining and Metallurgy. 


ALTHOUGH there were a good many empty chairs 
at the annual dinner of the Institution of Mining and 
Metallurgy, on Wednesday evening, owing to the 
crisis which affects so many of the mémbers of that 
body, yet the attendance was almost as large as usual. 
Mr. Frank Merricks, the President; occupied the chair, 
and in responding to the toast of the evening, which 
was proposed by Sir James Allan, High Commissioner 
for New Zealand, made the important announcement 
that an amalgamation has been effected between the 
Institution of Mining and Metallurgy and the Institu- 
tion of Mining Engineers, and that it is hoped, ‘in 
time, to extend the bonds to other institutions both 
at home and within the British Empire. The two 








bodies which have now joined hands will preserve 
their own individuality, but in all matters affecting 
the interests of the. two institutions and the further 
organisation of the. profession. as’ a whole, a joint 
Committee will take action. - This important step has 
been facilitated by the fact that the Institution of 
Mining and , Metallurgy has sold. its leasehold in 
Finsbury-circus and has taken larger accommodation 
in the: City-road, where it will be possible to find 
offices for the Institution of Mining Engineers and for 
a joint library. Mr. McDermid will act as secretary 
to both bodies. 


Yield from Motor Taxation. 


THE new motor taxation is yielding larger sums 
than was anticipated. A White Paper which 
has just been issued gives particulars of the amounts 
paid into the motor tax account by the various loca) 
authorities during January and February. The total 
receipts. amounted to £7,092,400. The surprising 
feature is that while the number of licences taken out 
by owners of private cars and the revenue derived 
from this source is much smaller than had been 
anticipated, the number of commercial motor vehicles 
licensed and the taxation payable thereon are in 
excess of anticipation. The statistics indicate. that 
owners of commercial road transport vehicles are 
contributing over 50 per cent. of the revenue from 
the new taxation. 


Institute of Physics. 


Tue formal inauguration of the new Institute of 
Physics has been arranged for April 27th in the Hall of 
the Institution of Civil Engineers. Sir Richard 
Glazebrook, who is the first President of the Institu- 
tion, will occupy the chair on this occasion, and it is 
hoped that Mr. A. J. Balfour will attend and address 
the gathering on the general subject of physical 
research. Arrangements have been made -for an 
address to be delivered by Sir J. J. Thomson, than 
whom no better of our modern physicists could have 
been selected for an occasion of this character. 


Census of Production Postponed. 


REGRET has been expressed at the announcement 
just made that in view of the urgent need for economy 
in the public service, the Government has decided not 
to proceed with the census of production, of which 
notice had been given by the Board of Trade at the 
end of the year 1919. A census may be taken in 
1923 in respect of production for the year 1922, and 
should this be decided upon, an Order under the Census 
of Production Acts will be laid before Parliament next 
next year. 


Shipbuilding Wages. 


Tue discussions between the Ministry of Labour 
and shipbuilding employers and workers are being 
continued, following the breakdown of the Carlisle 
conference and the refusal of the employets to refer 
tne dispute to a court of arbitration. An official state- 
ment issued on Wednesday states that the Ministry 
of Labour has met separately representatives of the 
Shipbuilding Employers’ Federation and the Federa- 
tion of Engineering and Shipbuilding Trades, with 
regard to the proposed reduction of wages by 6s. 
per week in the case of time workers and 415 percent. 
in the case of piece workers. On the suggestion of the 
Ministry, arrangements have been made for a new 
conference to be held at Carlisle next woek. 


Unemployment in Iron and Steel Trades. 


A STATEMENT made by the National Federation of 
Iron and Steel Manufacturers reveals in startling 
fashion the immediate effects of the coal strike on the 
trades represented in the Federation. It is pointed 
eut that the iron and steel industry, which normally 
employs about 300,000 men, is faced with the greatest 
restriction of production: which has occurred in its 
history. The number of blast-furnaces in full blast 
had already been reduced by trade depression from 
over 300 last August to 193 at the end of Kebruary, 
and to 109 at the end of March. A turn in the tide 
had been expected in April, which would have relieved 
the fear of still further unemployment, but the coal 
stoppage has given the final blow, and reduced the 
number of furnaces in blast to less than 30 on April 
12th. These will probably all be damped down by the 
end of the week. The number of steel furnaces in 
opération has been similarly reduced. The significance 
of this reduction from the national: point. of view will 
be realised if it is borne in mind that the number of 
men employéd in the metal, engineering and ship- 
building industries of the country represents 12 per 
cent. of the total occupied male population. The iron 
and steel industry, we are reminded, produces the 
basic material for practically the whole of these motal 
industries. : 
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Electric Trucks and Industrial 
Locomotives. 
No. VI.* 


As stated in our issue of January 7th, a new com- 
pany, known as Electricars, Limited, with a large 
factory at Landor-street, Birmingham, has taken 
over the electric vehicle business from Edison Accu- 
mulators, Limited, and is now engaged upon the 
manufacture of trucks, vans and lorries. The truck 
shown in Fig. 45 is a British-built Edison vehicle 
having a movable end gate, which may, if necessary, 
be lowered into the horizontal position, when the 
length of the loading platform is increased by 3ft. 
Alternatively the gate may be lowered on to the floor 





| 
length of the truck is 7ft. 6in., and the length of the | 


latform loading space 5ft., but when the gate is | 
qwered the oyerall length of the logding space is | 
increased to 8ft. The width of the platform is 3ft., 
and its height above the ground lft. 9in. The wheel- | 
base measures 3ft. 4in., and the width of the truck | 


lis 2ft. din. 


Another of this firm’s vehicles is shown in Fig. 46. 
It is a “* A.B.” 2-ton electric truck which is being built 
at the firm’s Birmingham works to meet factory, 
warehouse and railway requirements. It will be 
seen that this truck differs from the vehicle shown in | 
Fig. 45, in that the battery is slung under the load- 
carrying platform. There are forty-two B6 type 
Edison cells arranged in two sets of twenty-one cells | 
and connected in parallel, giving a total capacity 
of 225 ampére-hours and requiring a charging pressure 


on an extensive scale for handling munitions. Many 
of them have also been used for special purposes 
as, for example, the vehicle shown in Fig. 48, which is 
employed for hauling long pieces of timber carried 
partly on the electric truck platform and partly on 
an ordinary two-wheeled truck. é 
These “* Automatic’ trucks, which are made in 
a number of types to suit different conditions, are 
also supplied by HeG. Slingsby, of Old-street, London, 
E.C. 1, but before dealing with that firm’s vehicles 
it should be mentioned that “‘ Automatic ” tractors 
and locomotives designed to run on rails are being 
sold by Electricars, Limited, in addition to the trucks 


| described. One of these tractors is shown in Fig. 47, 


and it will be seen that the battery is divided into two 


| sections, which are placed at opposite ends of the 


platform. The hauling power ofa vehicle of this sort 




















FIG. 45—-EDISON ELECTRIC 


so that it may be used as a loading skid, or it may 
be removed from the truck altogether. The frame, 
which is made of two steel channel sections extending 
the entire length of the platform and converging at 
the end into a solid steel casting, is supported by 
eight spiral springs encased in malleable iron boxes 
and transferring the weight directly to the axles. 
Power from the motor is transmitted through single- 
reduction worm gearing to a floating shaft in the 
rear axle. The road wheels, which are of cast steel, 
are I6in. in diameter and are mounted on roller 
bearings. Steering is effected by means of a lever 


which moves in a horizontal plane, and it can be | 


reversed so as to facilitate driving when the truck 
is travelling in either direction. Current for working 
the truck is derived from an Edison battery composed 
of twenty-four A 4 type cells with a capacity of 150 
ampére-hours. The normal charging current is 30 


TRUCK WITH END GATE 


ranging from 32-40 
eurrent being 48 ampéres. The control gear operates 


volts, the normal charging 


FIG. 46-AN A.B. TWO-TON 


EDISON ELECTRIC TRUCK 


is, of course, greater than that of an ordinary electric 
truck, owing to the larger battery capacity. 


The 


on the same principle as that of the 30cwt. truck 
shown in Fig. 45, and current cannot be supplied 
to the motor unless the brake has been previously 
released. The controller gives three speeds in either 
direction and a maximum speed of 4} miles per 
hour. A _ series-wound totally enclosed motor is 
supported under the load-carrying platform, and it 
drives a floating shaft in the rear axle through single- 
reduction worm gearing. The wheels, which are fitted 
with solid rubber tires, are 16in. in diameter. Ball or 
roller bearings are used throughout. The frame is 
composed of channel steel bent to the desired shape 
and welded at the joint, whilst the load-carrying 
platform, which is mounted on the frame, is com- 
posed of strong hardwood battens, supported at the 
ends and in the centre. The height of the platform 





** Automatic ”’ locomotive shown in Fig. 49 is intended 
for still heavier work, being designed to haul a load 
from 8 to 12 tons on the level. It is capable of 
travelling at four speeds rangirg from 1 to 5 miles 
per hour in either direction. Power from the series- 
wound motor is transmitted through simple spur gear 
to all four wheels, which are provided with flanges to 
suit standard industrial rail tracks ranging from 18in. 
to 36in. gauge. As in the case of the electric tractor 
shown in Fig. 47, the battery is divided into two 
sections which are housed in steel casings at the 
ends of the vehicle. In all there are thirty-six A 4 
type Edison cells, with a capacity of 150 ampére- 
hours. The motor is wound for a pressure of 48 volts, 
and develops sufficient power to give a draw-bar pull 
of from 400 lb. to 500Ib. The engine is equipped 








FIG, 47—AN “AUTOMATIC” 


ELECTRIC TRACTOR 


ampéres, and the pressure required for charging | above the ground is 19}in., its length is 73in., and its 


ranges from 35—45 volts. 


The battery is housed in a| width 45in. 


The wheel gauge is 27in., the wheel- 


steel box placed at the driving end of the vehicle. | base 54in., and the total weight of the vehicle, with 
Three speeds, ranging from 1 to 5 miles per hour, are | its battery, is 194 cwt. 


given by the drum controller, which, in accordance | 
with the usual practice, is interlocked with the brake, | 
so that the current cannot be applied to the motor | 
unless the brake is released. The moment the current | 
is cut off by the automatic switch the brake is | 


applied, and the operator cannot switch on the 
current again until he has released the brake by 
depressing the pedal. The controller is operated by 
a lever moving in a vertical plane. A Sangamo 
ampére-hour meter measures the true output of the 





In addition to the electric trucks described, Electri- 


cars, Limited, also supplies ‘“‘ Automatic’ trucks 
made by the Automatic Transportation Company, 
Limited, of Buffalo, and one of those vehicles is 
shown in Fig. 48. 
battery is placed above the driving platform, and that 
the motor drives the road wheels by means of side 
roller chains. The usual safety gear is fitted, so that 
the current cannot be switched on to the motor whilst 
the brake is applied, and the vehicles cannot be set 


It will be perceived that the 


battery on discharge and the effective input during | in motion unless the foot pedal is first depressed. 


the subsequent charge. Complete with its battery 


These “‘ Automatic’’ trucks are widely used in 


FIG. 48-——AN 











and end gate, the truck weighs 1800 lb. The overall | America for transport work in factories, warehouses 





* No. V. appeared April 8th. 





| and at docks, and during the war they were employed 





ELECTRIC TRUCK 


“ AUTOMATIC ’’ 


with toggle brake shoes acting on all four wheels, and, 
as shown in the illustration, they are actuated by a 
horizontal lever in close proximity to the controller. 
When desired, these electric locomotives are fitted 
with Sangamo ampére-hour meters similar to those 
used on electric trucks. The overall length of the 
vehicle shown in Fig. 49 is 6ft., and the height 3ft. 
5in. The total weight of the engine is 3350 lb. 
Turning now to the “‘ Automatic” electric trucks 
supplied by H. C. Slingsby, of Old-street, the outline 
drawn—Fig. 50—shows a truck having a carrying 
caracity of 2000Ib. It will be perceived that its over- 
all length is 83in. When the driver's platform is raised, 
however, and the steering lever is reversed, the 
length is reduced to 69}in. The overall width is 
28}in., the length of the loading platform 64}in., 
and the height of the platform above the ground 
20}in. The wheel-base measures 36in. When fitted 
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with an Edison battery the weight of the vehicle is 
1200 lb. The series-wound motor, which is sup- 
ported at the rear end of the truck, drives the road 
wheels at the opposite end through worm gear and 
differential and full floating shafts, the gear reduction 
ratio being 16 to 1. All the working parts are totally 
enclosed, and the moving parts are provided with 
annular thrust and radial ball bearings. The steering 
gear is of the ordinary two-wheel type designed to 
give a short turning radius. A drum controller fitted 
with large contacts and operating in conjunction with 
a reversing switch gives two speeds when the vehicle is 
travelling in either direction, and is actuated by a 
foot pedal which automatically cuts off the current 
when released. The elevating platform truck shown 
in Fig. 51 is another of these “ Automatic” trucks 
supplied by H. C. Slingsby. This type of truck is sup- 
plied with either a spur or worm drive, and with 


‘and when fully lowered 10}in. ‘The wheel-baso | 
measures 54in., while the diameter of the front wheels is | 
32in., and that of the rear wheels 1 lin. 

A totally different type of truck from any so far | No. II.* 

described is shown in the outline drawing—Fig. 52. | > s 
It is an “ Automatic " lifting-tiering truck, suppliéd| Tae Maag equipment for machining, grinding, and 
by H. C. Slingsby, and is capable of lifting its load | testing gear wheels, it will be gathered from our 
from lin. to over 6ft. The normal carrying capacity | preceding article, presents several features of interest, 
is 4000 lb., and the truck can be supplied for lifts | but with the exception of the grinding machine details 
of 40in., 60in. or 75in. On putting the elevating | the designs do not take us very far away from similar 


The Maag System of Gearing. 





motor into operation, the load is raised by a cantilever 
platform which is mounted between two sturdy 


appliances by certain other makers. As a matter of 
fact we may say that the Maag form of tooth could be 





uprights, and is caused to travel in the desired direc- | cut on any involute generating machine using a rack 
tion by a large screw mounted vertically between the cutter and possessing the requisite refinement, and 
uprights. Goods can therefore be loaded on to the | that the Maag machines are capable just as readily of 
platform from the floor level or from a bench or other | cutting ordinary standard involute teeth as teeth based 
elevated structure, and when the truck has covered | on the Maag formula. There is thus nothing mysterious 
its journey the platform can be made to assume any | about the machines, but concerning their setting to 











FIG. 49—AN “ AUTOMATIC 


platforms of two different lengths to suit purchaser's | desired height up to about 6ft., and the goods ean be | 
In this case the steering gear operates | stacked away in warehouses, transferred directly to | 


requirements. 
on all four wheels, and is actuated by a steering lever | 
which may be arranged to work vertically or hori- 
zontally. Renewable bushes and hardened steel pins 
are invariably fitted in the steering levers. The pro- | 
pelling and lifting motors obtain their current from 
a single battery placed in a box directly over the 
driven wheels, which are 20in. in diameter and 3}in. 
wide, whilst the wheels at the other end of the truck 
are 9in. diameter and 5in. wide. The power is trans- 
mitted to the two former wheels through a full 
floating axle and the worm or spur gear already men- | 
tioned, and all gears are totally enclosed. The lifting | 
and propelling motors are interchangeable. The | 
former raises the platform a distance of 3}in., and 
when the load has attained that height it is supported 
independently of the lifting gear, which is then 
entirely relieved of load. This feature, it is pointed | 
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Fid. 50—A SLINGSBY ELECTRIC . TRUCK 


out, greatly adds to the life of the truck, especially | 
when it is operated over rough surfaces. As in the | 
case of the other automatic truck just described, the 
controller is liberally designed, and has large contact | 
segments. In this instance it gives three speeds 
in either direction. A foot pedal operates on an 
efficient and quick-acting shoe brake. The move. 
ment of the pedal opens and closes the main motor 
circuit, and it-is impossible for tha truck to be set 
in motion unless the driver stands on the driving 
platform. An Edison battery suitable for this truck 
weighs 2800 Ib., and 4 lead battery 2900lb. The 
principal dimensions for a standard truck of this 
type with a capacity of 4000 Ib. are shown in the 
drawing, but as already mentioned, the load-carrying 
platform may, if desired, have a different length to 
that shown. When the elevating platform is fully 
raised, its total height above the ground is 13}in., 
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” ELECTRIC LOCOMOTIVE 


benches, or may be loaded on to vans, railway wagons, 


and so forth. Loads of 4000 Ib. can be elevated at the | 


rate of lft. in twelve seconds, and when the platform 
reaches its maximum height or its lowest position an 
automatic cut-out puts the elevating motor out of 
action. A single battery placed over the large driving 
wheels serves for elevating the platform and for pro- 
pelling the vehicle. An Edison or lead battery may 
be used, the weight in the former case being 3450 lb. 
and in the latter case 3600 1b. The maximum speed 
of the vehicle is 6 miles per hour. 

In addition to various other types of “‘ Automatic” 
trucks, H. C. Slingsby also supplies an electric tractor 
for hauling trailers on ordinary floors. This is a three- 
wheel vehicle having a turning radius of 4ft. 2in., and 
suitable for making exceptionally short turns. The 
vehicle is propelled by a 3} horse-power motor, whichis 
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FIG, 5i—SLINGSBY ELEVATING PLATFORM TRUCK 
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spring supported under the frame and drives the road 
wheels by means of a single-reduction steel worm and 
bronze gear wheel working in conjunction with a full 
floating axle. The drum type controller gives three 
speeds in either direction, and is interlocked with the 
brake, so that the vehicle cannot be set in motion 


produce Maag teeth and the theoretical rules on which 
the form of the teeth is based an element of secrecy 
| is preserved. The position, as we understand it, is that 
Mr. Maag has supplied all the necessary data to 
certain firms and has authorised them to manufacture 
Maag gear wheels in their own countries. Among 
such licencees are :—Schneider and Co., in France ; 
the Niles Bement Pond Company, in America; the 
Skoda Works, in Austria; and Thyssen and Co., in 
Germany. In this country Sulzer Brothers, through 
their London office, 31, Bedtord-square, W.C. 1, are, 
for the time being at least, representing Mr. Maag 
and are co-operating with him at their Winterthur 
works, where they are undertaking the manufacture 
ot the machines. 

It would be quite impossible in the space at our 
disposal, even if we had the necessary information 
at our command, to give anything like a full account 
of the principles underlying the Maag system ot gear- 
ing. We can attempt only a brief incomplete dis- 
cussion, which will almost certainly fail to satisfy 
gear wheel specialists, but which, we hope, will convey 
some information to the general engineer. 


Existinc Gear Terra Systems. 


It is very generally known that involute gear 
manufacturers using the milling process work to 
so-called standard pitches and reduce the number of 

| cutters to be stocked by employing each cutter over 
a series of adjacent teeth numbers. Further stan- 
dardisation has been introduced in order to secure an 
interchangeable gear system ; that is to say, to secure 
the requirement that any wheel of the series shall 
run correctly with any other of the series of the same 
pitch. This requirement necessitates standardising 
the pressure angle, the usual! value of which is now, 
in consequence, 144 deg. or 15 deg. The addendum, 
dedendum, and thickness of tooth have also been 
standardised. Even with standardisation carried to 
this extent it was found by Mr. Maag that from 300 to 
350 different cutters were required to enable all dia- 
metral pitches from 1 to 20 to be cut. In addition, he 
concluded that the known inaccuracies introduced by 
using each cutter to form wheels of more than one 
| pitch and one tooth number were itt several instances 
| greater than many modern requirements could 
| tolerate. He was particularly struck with the effect 
produced by the etandardisation of the pressure angle, 
and on investigation satisfied himself thaf the adop- 


















































FIG. 52—SLINGSBY LIFTING AND TIERING TRUCK 


tion of a constant value for this angle had a “‘ most 
pernicious”’ influence on the amount of sliding 
between the teeth and the wear produced_as_a 
consequence. 4 
Turning to the hobbing process of generating gear 
teeth, he found that all the standard pitches could be 





| 





unless the driver occupies his seat. Like the “ Auto- | cut with only from thirty to forty hobs, but under- 
matic” trucks, this tractor may be fitted with an | cutting became serious in wheels having less than 
Edison or lead battery, which is placed in a box placed | thirty-five teeth, and if the teeth were “ corrected” 


over the rear driving wheels. Usually the driving 
wheels are 16in. in diameter, but 24in. wheels can be 
fitted if necessary. The overall length of the vehicle 
is 72in., and the width 40in. The normal draw-bar 


to avoid it in accordance with any of the established 
methods serious defects were introduced in the profile 
and the area of contact was adversely affected. 

In the rack-cutter generating process the defects 
on which he especially fastened attention were the 


pull is 600 Ib., but a maximum pull of 1600 Ib. can be | 
obtained. weakening of the tooth by undercutting in the case of 
| pinions of small size, the shortness of the contact 


| surface and the excessive amount of sliding rather 











* No. 1. appeared March 18th. 
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than rolling action between the teeth. He was >ware, 
of course, that various methods for improving the 
tooth forms wero-in use, but im all the systems he 
examined he found—so,he informs us in @ pamphlet 
which now lies before us—that every deviation from 
the established standards necessitated the provision 
of a special cutter and that in general the systems 
eould be justifiably applied to only about 5 per cent. 
of the gear wheels cut, the remainder not warranting 
the expense involved in making special cutters. 


THe Maac Form or Toors. 


After a period of study covering many years, Mr. 
Maag succeeded in working out a system of involute 
gear wheel teeth for which he claims the following 
characteristics :—(a) Entire absence of undercutting ; 
(6) theoretically correct profiles ; (c) maximum pos- 
sible rolling action and minimum possible sliding 
action ; (d) a greater length of working surface than 
in an ordinary tooth of the same height, at. least-in 
the smaller sizes of wheels; and (e) only one cutter 
for each pitch. He has attained these desirable 
features by abandoning all standardisation of pressure 
angle, addendum, tooth height, and every other 
dimension. We have already remarked that others 
have sought to effect improvement by varying these 
factors, but that they have failed to secure the 
important requirement of having but one cutter for 
each pitch. Mr. Maag goes further than the aceepted 
practice and variés an additional factor, ‘namely, the 
pitch cirele. It is well known that two gear wheels 
with involute teeth may be set apart at a distance 
greater than half the sum of their pitch cirele dia- 
meters without affecting their designed velocity ratio. 

If the number of teeth is fifty or more the standard 
rack-cutter method yields forms that can hardly 
be improved upon. If, however, the teeth are -less 
than fifty the results are unsatisfactory, in part because 
of a variable amount of undercutting and in part 
because the adoption of a standard pressure angle can 
secure the best condition as.regards maximum rolling 
and minimum sliding between the teeth in theoretic- 
ally only one wheel of the series of sizes. - Without 
discussing the merits. of other methods of avoiding 
these defects we will pass on to describe the pro- 
cedure adopted by Mr. Maag. 

We: have first to notice that Mr. Maag does not 
adopt standard pressure angle, but. determines the 
angle by a formula for each case. It would lie, we 
gather, somewhere’ between 1l5deg. and .25 deg. 
and would besuch that the maximum possible amount 
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of rolling action and the minimum possible amount of 
sliding-would occur between the teeth surfaces. The 
best pressure angle to adopt for the particular pair 
of wheels to be made having been determined, the 
base circle is found in the usual way. Were the usual 
methods of ‘correction’ to be tollowed, the wheels 
would now be generated by means of a rack-cutter of 
the same pitch and pressure angle as the teeth to be 
formed, a procedure requiring for its rigorous obser- 
vance a different cutter for each different pitch and 
pressure angle. Mr. Maag, however, uses but one 
cutter for each pitch, no matter what may be the 
pressure angle chosen for the teeth of the wheel. 
His standard cutter has teeth of 15 deg. pressure 
angle, but it differs from the ordinary standard 
cutter'in that the pitch of the teeth is not equal to, 
but is slightly less than, that of the wheel teeth to be 
cut. 

The diagram Fig. 6 should make the principle 
of Mr. Maag’s system clear. A and B are the centres 
of the shafts to be connected by 2 to 1 gearing. 


ciroles arb indicated at D and E. ‘The angle a is the be formed in a manner enabling it to run correctly 
pressure’ angle for this particular pair of wheels as | with a lethe wheel-or the same pitch, and that it is 
determined by the Maag formula and is used to fix just as reasonable to ask that the cylinders of a 
the base circles F G im the usual way. Were the pres- | stationary Diesel engine should be such as to permit 
sure angle of the rack cutter to be used also a the | them to be transferred to an acro-engine. It may be 
wheels would be generated with the pitch line of the | admitted that interchangeability in standard gear 
cutter set tangentially to the pitch circles D or E. | wheels. was introduced almost as much with an eye 
The pressure angle of the cutter is, however, fixed | on economy in manufacture as with @ view to practical 
for all wheels at 15 deg. Mr. Maag therefore works | convenience in use, At the same time, it is obvious 
backwards and finds for each wheel a new pitch | that the Maag system is particularly applicable to 
cirele J L, which is such that with a pressure angle of | two-wheel trains, and that if interchangeability is to 
15 deg. it would give the same base circle F G as | be ensured there is necessitated a partial abandon- 
before. The construction for doing so is obvious and | ment of the best possible tooth profiles and contact 
is indicated in the diagram. .| conditions. In trains involving more than two 

The wheels are then generated with the pitch line | wheels it is obviously impossible to have more than one 
of the cutter set tangentially to the new pitch circles ' pair correct. Taking the case of three wheels A BC, 
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JL. In use they are run together with the original | all of different sizes, it is clear that the wheels A B may 
pitch circles DE touching each other. It will be| be formed with the pressure angle a indicated by the 
seen, then, that J L are the generating pitch circles, | Maag formula. But if g is the correct Maag pressure 
while D E are the working pitch circles. The effect | angle to adopt for the wheels BC the train will not 
of generating on pitch circles of less diameters than | show uniform angular velocity ratios unless the angles 
those of the working pitch circles is substantially the | a and § are adjusted, one up and one down, until they 
same as that arising when two involute toothed wheels | are equal. By this adjustment something of the Maag 
are separated, namely, there is no alteration in the | perfection must be lost. The loss of perfection will 
angular velocity ratio or the uniformity of the action. | increase, too, as the number of wheels in the train is 
The drawing apart of a pair of ordinary involute teeth | increased. 
would, of course, exaggerate the clearance at the foot | 
of the tooth gaps and would cause the wheels to mesh | 
loosely.. In the Maag gearing the dedendum circle; WAGES ON CIVIL ENGINEERING AND PUBLIC 
is moved towards the base circle in order to avoid the | WORKS. 
excessive clearance, while the fact that the rack cutter | . ee eee eee e ’ 
has a smaller pitch than that requred in the wheel on | _,At.* mectins Of ioe oh aon lumen at Onan 
the working pitch circle eliminates the looseness of the | for all classes of labour employed in the industry was 
meshing. | arrived at by consent of all parties to the Board. The 
Looked at in another way, the Maag system of | unions making the agreement were :—(2) The Public 
forming teeth is equivalent to the following imaginary | Works and Construtional Operatives’ Union (late Navvies’ 
process :—The teeth of each wheel are formed on a | Union); (b) the National Union of General W orkers ; (c) 
pitch circle of diminished diameter at a pressure angle | the Amalgamated So ‘iety of Gas, Muni ‘ipal and General 
of 15deg. Thereafter the teeth are pushed out | Lr san u 1) the bg PA woe: Rog se tong “aaa Oy te 
: : : ion ; ’ ers’ U 3 an 
radially st proportionate rates until. the tocth of — National Aintiginiated Union of Labour ; while employers 
wheel touch the teeth of the other hage point dividing | were represented by the Federation of Civil Engineering 
the line joining the shaft centres in the desired gear Contra tors and the Committee of Municipalities carrying 
ratio. | out waterworks. 
In Fig. 7 we give two diagrams—due to Mr.| Mr, Ernest Page, K.C., orcupied the chair, and after a 
Maag—showing the teeth of a normal 14 to 70 tramcar | very frank dis-ussion as to the present ym ig ee 
drive and those of the corresponding wheels on | of the industry oy he yg yh ro 4 on rs — 
his system. The difference in form is chiefly | ¥hich would ensue should the Hoard fail to co Me 
: ini : agreement upon the matter, a sliding scale was agreed which 
marked in the pinion teeth, although it should be | Vii) vive to the lowest paid man in the industry, should 











noticed that the Maag wheel tooth is wider at the base 
than the other. It is also to be noted that, according 
to the diagram, the lengths ot the active profiles in 


other pair, while the ratio between the sliding and 
rolling action has been considerably improved. 

Mr. Maag claims for his gear wheels increased 
strength by reason of the absence of undercutting, 
increased efficiency and decreased wear by reason of 


increased economy -of production by reason of the | 
simplicity ot the tool equipment required to enable all | 
pitches to be cut. In addition, it is pointed out that, 
although-the rack cutters are standardised, there is 
no standardisation of the pitches of the gear wheels 
that can be cut, and therefore that the designer desir- 
ing to use a certain gear ratio is not in the least 
restricted as to the distance at which the shafts may 
be set apart. Finally, it is claimed for the system that 
it no longer restricts the designer to employ wheels 
having more than a certain minimum of teeth, but 
enables him, if he so desire, to use pinions with as few 
as five, four, or three tecth. It should be added that 
all these claims apply to Maag gear wheels, whether | 
of the straight, helical, or bevel type. 


INTERCHANGEABILITY. 
One important practical objection that may’ be | 
raised to the Maag system cannot be ignored. If 
the pressure angle is a variable quantity the wheels 
cannot all be interchangeable; that is to say, two 
wheels designed to run together will not mesh correctly 
with a third of the same pitch unless the third is | 
given the same pressure angle. Mr. Maag moots | 
this objection by arguing that it is nonsensical to 
demand that the pinion of s tramear drive should ' 





C being the two-thirds division, the ordinary pitch 








the Maag pair are considerably greater than in the | 


the augmentation of the_rolling-sliding ratio, and | 


| the scale is reac hed. 


| the Board of Trade cost-of-living figure fall to the 1914 
| level. a wage varying avcording to the general economic 
conditions applivable to the district in whi h the work is 
situated. from 84. to 104d. per hour—a substantial increase 
on pre-war wages. Moreover, while the cost. of living 
| remains above pre-war level, an addition of $d. hour 
for every 7} points or part thereof above zero in the index 
figure was_agreed to be paid. 

Adjustments of rates of pay to spread the fall of wages 
which the s-ale requires over a period of time were also 
agreed, The latter mean an initial reduction of from 3d. 
to 1d: per hour, a*cording to the present rating of the 
districts, and further redu*tions of Id. per hour at the 
expiration of ea h subsequent period of four weeks until 
Furthermore, the hours to be worked 
generally were agreed. They give an average over the 
whole year of forty-eight per week. 

It is hoped that the effect of this agreement will be to 
stimulate the industry and relieve unemployment. A 
system of registration of public works men, with the 
ovje-t of decesualising lebour in the industry as far as 
possible, is to be initiated. The Board further unani- 


| mously recommended that the de ision of the Board in 
| Tes) 


*t of the above matters be printed and cir. ulated 
to all local and/or employing authorities, with a request 
that they should make the decisions effe« tive in connor tion 
with all works of «ivil engineering « onstruction undertaken 


| by them by administration, and that they should require 
| observance of these rules by their contractors under 
| “* far wages ”’ clauses. 








Tre last trienniel census of the number of railway ser- 
vants was taken on Docember 3lst, 1913. A census at 
the end of 1916 was out of the question, whilst one at the 
end of 1919 would have been at the height of the changes 
due to the eight hours’ day. It was therefore postponed 
until the end of last year, and afterwards, at the request of 
the railway companies, until Saturday, March 19th, on 
which day it was held: . ‘ 
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Railway Matters. 





Tur now footbridge and exit at the west end of the 
Victoria Station of the Metropolitan District Railway are 
now under construction. 


Tue Bdeford, Westward Ho! and Appledore Railwa 
is one of the properties of the Electrical Federation. It 
is 7 miles long, and, in 1913, three tank engines, 
six passenger carriages and nine wagons. It has been 
closed for some time. and the passenger vehi les are to 
be sold by auction at Bideford on the 20th instant. 


As an illustration of the absurdity of some of the present 
wages payments on the railways we would quote an 
example from the Furness Railway. On a recent Sunday 
a clerk was on duty to book five trains. Allowing half an 
hour for each train that meant two and a-half hours’ work. 
He booked thirty-seven passengers and took 26s. 6d. in 
fares, but the company had to pay him a full day’s pay of 
28s. 6d 


Tue timber in which imported rolling stock has been 
packed has been used by the South African Railway 
Administration for very useful purposes; at one depot 
the timber so used from the pa king on lo omotives alone 
was worth £827. The interior linings of 25 refrigerator 
cars were made partly from pa king timber, and the floors, 
interior linings and outside sheeting of ten bogie goods 
vans were derived entirely from this source. 

WE regret to have to announce the death, on the 3lst 
ultimo, of Mr. E. A. Bowaen, the blo k-working assistant 
to the superintendent of the line, Great Western Railway. 
Mr. Bowden will be known to many as the joint inventor 
of the Bowden-Partridge aetonator economiser, whereby 
the sho k of the explosion of the first detonator took the 
other, provided In the event of the firat failing to explode, 
off the rails. Great e onomies in detonato: resulted from 
the use of this ma hine. He was also a joint patentee in 
the Pindor-Bowaen detonator laying ma hine, whereby 
one fog-signalman «an attend to the signals for two lines 
and thus save the expense of one man. 


Tre terms under which the London and North-Western 
Company will take over the Lancashire and Yorkshire 
Railway were published on the Sth instant. One of the 
conditions is that a certain number of the Lan: ashire 
and Yorkshire dire tors will be ele ted upon the board of 
of the North-Western Company. The latter already 
numbers sixteen, and it may be remembered that the 
~ y of the Ministry of Transport, outlined in White 
-aper Cmd. 787, provided for only twenty-one directors 
for the whole of the North-Western group, consisting of 
the London and North-Western, Midland, Lancashire and 
Yorkshire, North Staffordshire and Furness companies. 
Out of these twenty-one there were to be representatives 
cf the workers—both offi ial and manual workers. 


Tue report of the United States Chief Inspector of Loco- 
motive Boilers recommends that all engines not using 
oil for fuel should have a mechanically operated fire door, 
so constructed that it may be operated by pressure of the 
foot on a peda! or other suitable device arranged on the 
floor of the cab, so that it may be conveniently operated 
by the person firing the locomotive. This recommendation 
is based on the results of many investigations of boiler 
failures of such character as to permit the steam and 
water contained in tho boiler at the time of the accident 
to be discharged into the fire-box. The old swing type 
doo. is almost invariably blown open, in case of such acci- 
dents, and permits the discharging steam and boiling water 
with the contents of the fire-box, to be blown into the cab 
of the locomotive, freyuently scalding and burning the 
persons therein. The automatic fire door would remain 
closed, if it were shut when the accident occurred. If open it 
would automatically close the moment the operator’s foot 
was removed from the operating device. 


As some misapprehension prevails as to what happened 
in 1871-2-3 as tothe proposed amalgamation of the 
London and North-Western and Lancashire and York- 
shire Railways, we would say that in the autumn of 1871 
such an amalgamation was proposed and was confirmed, 
by the shareholders of the two companies, at meetings 
held specially for that purpose. In November, 1871, a 
Bill was deposited which, along with other amalgamation 
schemes, was referred to a Select Committee for considera- 
tion of the general question of railway amalgamations and 
agreements. The Committee was appointed on February 
22nd, 1872. Its report, which is not dated, but was 
“orderea to be printed’ on August 2nd, 1872, was not 
unfavourable to amalgamations, and therefore the two 
companies re-introduced a Bill in the session of 1873. The 
Bill was strongly supported and, as the Manchester Guardian 
observed at the time, “* some of the warmest of the original 
opponents of the plan did not appear by counsel before the 
Committee.”” The Rill was, however, rejected in Com- 
mittee on May 23rd, 1873. 


In the dense fog of February 3rd a collision occurred 
between Waterlco and Vauxhall on the London and 
South-Western Railway. The 5.54 p.m. steam-worked 
tra n from Waterloo to Woking, running on the down main 
through line, was standing at the home signal for the 
Queen's-road East signal-box when it was run into by the 
6.4 p.m. steam-worked train Waterloo to Chertsey. Major 
Hall’s report on this accident has just been issuea, and 
it would seem that the driver of the Chertsey train saw 
the distant arm under the home signal at Vauxhall West 
box to be “‘ off.” He assumed that the distant signal was 
worked from the next box—Lo o Jum tion—and that it 
indi-ated that the stop signals for the latter box were in 
his favour, and that he had a: lear road up to the Queen's- 
roai East home s gnal. This assumption would have been 
quite correct had the distant been connected to Loo 
Jun tion box. Unfortunately it was not; it had the 
pe uliar function of repeating the position of the starting 
signal at Vauxhall West—to have a distant under a home 
Signal to repeat the starting signal of the same signal-box 
is most unusual. There was also the fa t that the driver 
of the Chertsey train had not received the notice of this 
signal when it was altered in June, 1918. Loco Junction 
distant is under Vauxhall West starting signal. The 
driver saia he recived no warning there, and as the 
absen.-e of a detonator indi: ates a+ loar road he passed the 


| 


THE ENGINEER 





405 











- 








Notes and Memoranda. 
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AN agreement has been made between the Government 
of Rritish Columbia and the Coast Range Steel, Limited, 
for the payment of bounties not exceeding 3 dols. per long 
ton on pig iron manufactured from ore mined in the 
province, and not exceeding 1.50 dol. on iron made in the 
province from foreign ore. 


Ir in stated that Mr. T. 8. Casner, a mechanical engineer, 
of New York, has perfected a clock that is entirely auto- 
matic in its operations, and is corrected daily by the 
wireless impulses sent from Washington for that purpose. 
Tt is self-winding. Besides indicating time itself, the 
clock can, so it is said, operate and control any number of 
secondary clocks. 


Dvunina 1920 the number of electric trucks in com- 
mission in the United States increased almost 500 per cent. 
over the number for the preceding year. This rapid increase 
is attributable very largely to the support given by electric 
power supply undertakings. Specially notable in this con- 
nection is the New York Edison Company, which recently 
added to its good work by organising an exhibition 
exclusively for electric vehicles and accessories. 

An unusual type of accident to a turbo-blower is 
described in the Jron and Coal Trade« Review. It became 
neceasary to change the load from one set to another and 
the spare set was thus run up. When it was ready to take 
up the load the driver signalled his assistant to shut down 
the other machine. Hedia 80, but.forgot to close the valve 
in the blower discharge. Air under pressure from the main 
then drove the blower as a turbine in the opposite direction, 
and in view of the fact that the lubricating pump would 
only operate when driven forward, the main bearings 
seized. 

Tue world’s long-distance wireless record was broken 
by the United States Navy, on March 8th, by the sending 
of messages within three minutes from Gavite, Philippine 
Islands, to Washington, a distance of 10,000 miles. The 
Gavite station sent test messages 7000 miles to the Goat 
Island station and the message was then forwarded to 
San Diego, and thence to Washington. Naval officials 
are said to attach considerable importance to the record, 
because it indicates the possibility of abolishing the present 
system of sending messages by cable vid Midway Islands, 
Guam, and Honolulu. 


Ir is possible, according to Power, for a canvas hose to 
catch fire while water is heing pumped through it. The 
enomenon is said to have taken place in Boston, U.S.A. 
© bose, 24in. in bore, comprised a rubber lining with 
two ate cotton jackets. Some 250 gals. of water 
was being pumped through the hose per minute, but it 
nevertheless caught fire between the jackets, and a spot 
2in. long by ltin. wide -was burned through each. Careful 
examination revealed the fact that on each side of the 
burned hole’ the inner castings or jackets were severely 
chafed. This chafing, coming from the vibration pro- 
duced in the hose by the pump, was sufficient, it is said, to 
produce great heat and finally active combustion ! 
WHEN lamps are used in series on traction circuits it is 
necessary to locate a faulty one promptly, as the whole 
series is, of course, extinguished by its failure. A new 





| resistance, and permits a damayed lamp to be discovered 


device patented by the Siemens Schuckert Company for 
this purpose consists of a multiple contact switch and a 


from one point in & car promptly and without disturbing 
the passengers. The substitutional resistance is in series 
with the lamps, but is normally short-circuited by the 
switch. The other contacts are connected to the circuit 
between the individual lamps, and, in testing, the switch 
contact is rotated until it bridges the two leads between 
waich the broken lamp is connected, when the undamaged 
lamps in circuit light up. 

In order to determine accurately the effect which 
forest cover has upon the behaviour of streams the Forest 
Service of the Unised States in 1909 undertook an experi- 
ment at Wagon Wheel Gap; Colo. Two small watersheds 
were selected and carefully surveyed as to cover, topo- 
graphy, and geological formation. Dams were built at 
the mouths of the watersheds where automasic recording 
instruments registered she amount of flow throughout the 
entire year. .A net of meteorological observations was 
established on both watersheds. For ten years no change 
in the forest cover was made, bui last year one of the 
watersheds was denuded except for a strip of trees al 
the stream itself. Observaiions are now to be conduc 
for a series of years to bring out the effect of forest denu- 
dation. 


THE consumption of petrol in, Australia, states the 
Auto-ar, is increasing rapidly, and is leading to an investiga- 
tion of the possibilities of the Commonwealth. In 1910 
the consumption was 25,725,000 gals.; in 1915, 43,000,000 
gals.; and by 1919 it had increased to 51,000,000 gals. 
Al:hough the presence of oil is evidenced by its oozing 
from the ground in numerous places, drilling has failed 
to discover deposits of commercial. value. The Common- 
wealth Government has offered a prize of £10,000 to 
stimulate further search, and the South Australian 
Government has also voted a bonus of £5000'to the person 
or company that first. obtains from a well in South 
Australia 100,000 gals. of crude petroleum containing not 
less than 90 per cent. of products obtainable by distilla- 
tion. So far, the rewards have not been won. 

In a letter to Nature, Mr. A. A. Campbell Swinton 
records some experiments that he has recently been making 
on the application of a thermionic amplifier to inerease 
the volume of the sounds produced by Dr. Fournier 
d’Albe’s eptophone, so as to render the sounds audible 
to everyone in # room without the necessity of each listener 
being furnished with @ separate telephone receiver. The 
experiments were carried out a‘ the instance of Mr, J, M. 
McCarthy, who is teaching blind soldiers to read with the 
instrument, and who asked Mr. Campbell Swititon whether 
it would not be possible to magnify the sounds sufficiently 
to enable a class of a dozen or more to hear them simul- 
taneously. The amplifier was used with a Brown loud- 
speaking telephone with considerable success. The best 
results were obtained when the optophone was arranged for 


Miscellanea. 





Tue reclamation works at. Back Bay, Bombay, will 
require some 27 million cubic yards of filling. and will 
provide an area of 1145 acres. A concrete wall, 8000ft. 
long and 16ft. thick, is to be built, and the space behind 
filled by dredging clay on the east side of Colaba Peninsula 
and pumping the material across the peninsula in pipe 
lines. The cost of the scheme is estimated at £4,0)),09J. 

A survey of the two million acres of mineral-bearing 
lands which the Canadian Pacific Railway owns in Van- 
couver Island is about to be carried out. This examination 
will probably be followed by the establishment by the 
C.P.R. of a smelter on Vancouver Island, as it is expected 
that the work to be done will lead to the development of 
copper and coal discoveries. The survey will extend 
through several seasons. 


A CORRESPONDENT of The Times Trade Supplement says 
electrical engineers have been considering the large scope 
for enterprise that is presented to them owing to what they 
regard as the backwardness of our paper-making interests 
in the use of electricity. Statis.ical information prepared 
by the paper-makers’ organisation is quoted to show that 
out of 500 ‘making equipments in the United King- 
dom, only shave adopted electrification. 


Tue United States Government is again devoting 
attention to the production of rain. Experiments con- 
ducted by the Air Service under the War Department, 
prove that precipitation can be brought about by electro- 
static influences, an aeroplane serving as the medium to 
persuade the clouds to release their moisture, It is stated 
that showers have already been precipitated in sceret 
trials, and experiments on a large scale are to be conducted. 


Tue Paris edition of the New York Herald reports that 
three of the largest steel concerns in France are combining 
to form a new holding company. The Société Anonyme 
des Forges et Aciéries du Nord et de I’ Est is to increase its 
capital from 46,000,000f. to 86,000,000f. aid will absorb 
the Société des Forges et Aciéries du Nord et de Lorraine 
and the Usines Mévallurgiques de la Basse-Loire. Tne new 
combination will contro! an ore area, six French coal com- 
panies, and important coal deposits in England. 

Reporrtine on the harbour conditions of Spain, Captain 
U. de B. Charles, Commercial Secretary to H.M. Embassy, 
Madrid, says that the harbour works at Castellon and 
Valencia are practically the ouly ones of importance at 
present actually under construction. Considerable im- 
provements in the shape of new quays, &c., have been 
undertaken at Bilbao on a large scele, where much work 
remains to be completed ; at Cadiz, at Huclva, whera the 
work is suspended, and at Seville. A new project at Vigo 
provides for an outlay of 110 million pesetas. 

Tue first of a new series of catalogues which it.is pro- 
posed to issue, and which will eventually cover the whole 
of the collections in the Science Museum, South Kensing- 
ton, taking the place of the exisving catalogues, has just 
appeared. It is devoted to machine tools. The intention 
is that each catalogue shall in future treat of @ single 
group only of the collections, so that the price may be kept 
within reasonable limits and the visitor need purchase.no 
more than he actually requires, The price of the present 
catalogue is one shilling. It contains many descriptive 
and historical notes and three plates of illustrations. 
Machine tools is understood in a wide sense, for such 
things as pile drivers, steam hammers, forging machines 
and log saws,are includea. 


Ix the Canadian House of Commons, Mr. Ballantyne, 
Minister of Marine, recently made a statement regarding 
the operation of steamships belonging to the Canadian 
Government during the year 1920, in which he showed that 
the net earnings were 751,500 dols., equivalent to 2.35 per 





cent. of the total cost of the ships, which he considered 
to be a satisfactory result under the abnormal conditigns. 
The existing fleet numbered forty-seven ships of 260,000 
tons deadweight. Sixteen more ships of a /total of 114,500 
tons, seven of which will be oil burners, would be cam- 
pleted by July Ist. All the ships, it was explained, were 
baing built in Canada in accordance with-British designs. 
The cost of construction had, Mr. Ballantyne stated, 
averaged 191 dols. per ton deadweight. 


An extensive system of sewerage is now being carried 
out at Brisbane, the capital of Queensland. The work is 
being done by the Metropolitan Water Supply and 
Sewerage Board by means of loan funds from the Queens- 
land Government. The money is advanced as the work 
proceeds, and the terms on which the loans are granted are 
said to be easier than would be the case if the money had 
to be raised from private sources. It is the practice of 
the Government to grant loans to local authorities througii- 
out the State for the execution of necessary public works, 
the loans being disbursed on the certificates of officers of 
the Department of Public Works. In practically every 
case the plans, specifications, &c., of proposed works are 
reviewed by the Department before loans are granted by 
the Treasury. 

Wrrs reference to the objection to the cession to a 

private company of the French wireless plant for com- 

munications with Great Britain, Spain, and the United 

States, which was raised in the Senate on Ap-il 8th by 

M. Poulle and which caused some concern in that Assembly, 

M. Laffont, Under-Secretary of State for Posts and Toele- 

graphs, explained the position on the following day. The 

communications between France and foreign countries 

were, he said, inadequate. Moreover, nearly all the cables 

were in the hands of foreign companies, and it was for that 

reason that his predecessor in office had desired to esta- 

blish wireless communication between France and her 
Possessions in the Far “ast. The contract, declared 

M. Laffont, did not confer a monopoly on the company. 

Furthermore, the employees and the members of the Board 
of Administration must be Frenchmen, and the opera ion 

of the undersaking, as well as the tariffs, would be under 

the control of the administration, though, the work of 

cons iruction must be carried out at the company’s expense, 

and all working expenses iust be born» by the company. 

Consequently, continued the Minister, there was no risk 
to the Sta e, which, on the contrary, would benefic from 








signals at Loco Junction at ‘‘ danger.” 





what is technically known as “ black sounding.” 


the company’s receipts. 
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Miners and Progress. 


On xy one change of material importance in the coal- 
mining crisis occurred up till Wednesday evening. It 
was the agreement of the Miners’ Federation to permit 
pumping to be carried on. That concession was 
precedent to # series of conferences which took place 
in the presence of the Prime Minister, and which 
seemed to have come to an abrupt conclusion on 
Tuesday evening, when the Federation refused to 
consider any proposals less than the nationalisation of 
wages and the pooling of profits. It was feared that 
this issue of several days’ talking would result in the 
immediate calling out of the railways and transport 
workers, and the country was relieved by the an- 
nouncement late on Tuesday evening that the strike 
which was to have begun at midnight had been again 
postponed, but on Wednesday evening the announce. 
ment was made that the railways and transport 
workers would cease work at ten o’clock on Friday 
night, and that other unions might join in the 
strike. What changes may take place before 
these words are printed we cannot say; but 
at the moment of writing the position, as far 
as the miners are concerned. is to all intents and 
purposes the same as a week ago. The Government, 
it is true, has made offers of a-very favourable kind 
to the miners, but as they have been refused by the 
Federation, which continues to persist in its demands, 
no visible progress can be recorded. We believe the 
wish of the majority of the people is that the Govern- 
ment shall remain firm, whatever may happen, for 
it can scarcely be denied that we have here a case of 
“direct action,” and to give way now by a hair’s- 
breadth on principles would be to encourage further 
troubles of the same order. 

Avoiding all political issués as far as humanly 
possible, we turn again to economic questions, and 
invite attention to a subject which is overlooked by a 
portion of labour and by many of its sympathisers. 
Social reform orators are very fond of carrying their 
audiences back to the long-ago days of industrial 
beginnings and describing in morbid colours the con- 
ditions of life of the working classes then. We pass 
by the obvious impossibility of the twentieth century 
forming a correct estimate of the social conditions of 
the eighteenth and nineteenth. Whatever may have 
been the relative conditions between the classes of 
those days, we have got nothing to do with them. 
The dead past may bury its dead; our concern is 
with the living present. Of it, no one can venture 
to say that there is not an unceasing effort to improve 
the lot of the workers, and no one can deny that the 
employers are at least as active in that task as the 
workers themselves, and that the general body of the 





public—which means, in fact, the great middle-class 


—has borne the burdens which social improvements 
have brought in their train with little grumbling. 
We hope, before long, to show by a series of examples 
that labour’s debt to capital is of vast proportions, 
and that to capital and to capital alone in many 
cases, social amenities which whole cities and districts 
enjoy are to be credited. These things have not been 
won under the pressure of labour, they are not the 
result of strikes. In some cases they are the ordinary 
outcome of the normal economic operation of capital, 
and in others they spring direct from the human 
heart of employers. The comfortable conditions of 
many industrial towns which have risen from nothing 
to wealth in the course of a few years are the direct 
result of the coming of industries and the wise em- 
ployment of capital, whilst the establishment of 
clubs, institutions, hospitals, sports grounds, garden 
cities near works, and so on is the immediate effect 
of the desire of employers to see their workpeople 
living in contentment and health. All these things 
cost money, a great deal of money, and are only 
possible under conditions of thriving trade. Every 
serious blow at industry, even if it be only a strike, 
but still more if it be a strike accompanied by actual 
sabotage or the wanton destruction of property by 
neglect, as in the case of mines, canhot but delay 
these measures of social betterment. We will go so 
far as to say that had there been no strikes in this 
country for twenty years past, the social conditions 
of the workers would now be as much in advance of 
what they actually are, as their present state is in 
advance of that of 1821. It is, let us admit, probable 
that there would also be many more great houses in 
the land and that many more people would be 
classed amongst the rich, but labour would be vastly 
better off than it has made itself by an attack on a 
social system to which as far as human experience can 
see man was predestined. But it is not only in its 
life outside the factory and the mine that improve- 
ment is continually taking place. Every advance- 
ment of science has sooner or later its reflection in the 
workshop, with the result that the conditions within 
factories and mines daily tend towards an improve- 
ment. _Again, it is capita] that does these things. 
It is not till one man or a group of men has devoted 
money to an adventure—the trial on an industrial 
scale of a new process, for example, or the erection 
of new and costly plant—that such progress can be 
effected. Unless the capital is forthcoming it 
cannot be made, and unless the trade is a thriving 
one, there is no capital. We heartily wish the miners 
could see this obvious economic fact, and divert 
their eyes from the profits of their companies. They 
would, they admit, be better off by but a few shillings 
a week each if the whole of the profits were given to 
them, and for the sake of those few shillings they are 
endeavouring to destroy the very inducements that 
attract money and enable the owners to make those 
improvements of a social and technical kind which 
advance the lot, not only of the miners themselves, 
but of the whole community. They are now asking 
for social conditions which their own industry cannot 
afford, and they will not see that in so doing ‘they are 
threatening every other industry in the country and 
the very existence of the United Kingdom. It is 
quite conceivable that in the course of time science 
will devise other means of developing power than by 
the consumption of coal; but it is perfectly certain 
that the coming of that day is delayed by every step 
that hinders the progress of coal mining, and by so 
much impoverishes the country. Industrial science 
cannot flourish in a poor country. It is only when 
there is so much free money that people are prepared 
to adventure it on new enterprises that progress is 
made. The extraordinary industrial advancement of 
America is due, as everyone recognises, to the fact 
that there fortunes are made rapidly and tossed 
into the balance to win or lose. 


We have no doubt that the Socialists will deny or 
combat every statement we have made, and yet we 
still believe them to be practically axiomatic. There 
can, we say, be no question about the general improve- 
ment of the life of the working classes ; no doubt that 
improvement is continually going on; no doubt that 
it is desired by the country and fostered by all save a 
small proportion of bad employers ; no doubt that 
the influx of capital depends upon the inducement 
held out ; no doubt that capital leads to the better- 
ment of workshop conditions and encourages tech- 
nical progress that makes towards increased happi- 
ness of all; no doubt, finally, that every strike, every 
obstruction to technical developments, every demand 
for wages so high that markets are lost, arrests in 
some measure the increase of the amenities of life 
which the whole population might enjoy. The 
repeated disturbances of the last few years have done 
nothing whatever to improve the general welfare, 
but rather by causing uncertainty they have ham- 








pered trade, and by so much robbed the country of 
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riches it might have won and with which it could have 
afforded to give labour even more than it now 
demands. 


Large Steam Tupbines. 


THE position in respect to the construction of steam 
turbines for driving alternators with capacities in the 
neighbourhood of thirty or forty thousand kilowatts 
is set forth with remarkable frankness in a paper 
which was read before the Institution of Electrical 
Engineers on Thursday last by Mr. K. Bauman. 
During recent years there have been many serious 
breakdowns in stations equipped with large units, and 
it is a relief to find an engineer who is acknowledged 
to be one of the leading authorities on steam turbine 
design and construction discussing the weak points 
in recent practice and calling for co-operation between 
manufacturers and users with a view to overcoming 
troubles and difficulties. As Mr. Patchell pointed out 
in the course of the discussion, Mr. Bauman’s is not 
the only paper on turbo-generating sets that has 
emanated from Trafford Park. In the days when 
Professor Miles Walker was with the Westinghouse 
Company the dnstitution was provided with much 
instructive information relative to the development 
of high-speed alternators, and recently Mr. G. A. 
Juhlin, who, like Mr. Bauman, is connected with the 
Metropolitan-Vickers Electrical Company, has sup- 
plied an important paper on the temperature limits 
of such alternators. 

Unfortunately, Mr. Bauman’s paper is much too 
long and contains far too many tables and illustra- 
tions to enable us to publish it in anything like its 
entirety. There are sections on the general trend of 
development, factors affecting the development of 
large turbines, the economic rating of a given turbine, 
the maximum output of turbines at a given speed, 
governing steam turbines, and operating experiences 
with large turbines. In all there are fifty-nine pages, 
thirty-five illustrations, and twenty-three tables. 
The paper reaches, therefore, almost to the propor- 
tions of a book, and we may be thankful that the last 
section throws a great deal of light upon the causes 
of large turbine failures in a comparatively small 
compass. Mr. Bauman does not, as is often the case, 
merely describe the faults of machines built by rival 
firms, but deals quite frankly with the troubles that 
have been experienced with large turbines built by 
the firm with which he is connected. In the case of 
single-flow turbines the trend towards larger capa- 
cities at a given speed has necessitated an increase 
in the per'pheral speed of the cast wheels with a con- 
sequent increase in the stresses. The troubles met 
with have not, however, originated directly from that 
cause. Frequently they are attributable to the 
increased tendency of the various parts to vibrate ; 
but in one or two instances the facts given seem to 
indicate that the fundamental principles of steam 
turbine construction had been rather overlooked. 
The first item in a list of turbine failures refers to a 
30,000-kilowatt machine which was built for the 
Commonwealth Edison Company, of Chicago. It 
apparently gave trouble soon after it was erected on 
account of the low-pressure labyrinth packing failing, 
and the cause was traced to the two surface condensers 
being rigidly bolted to the turbine, which was there- 
fore unable to expand. The cylinder consequently 
buckled, thus bringing the fixed and moving parts 
of the labyrinth packing into contact. Troubles of 
this kind were, of course, very frequently met with 
in the early stages of steam turbine construction, but 
the importance of giving cylinders freedom to expand 
is now perfectly well recognised, and it is difficult to 
understand why a large machine built as recently as 
1917 should have been erected without using flexible 
connections between the turbine and condensers. 
Several cases of trouble have apparently recently 
arisen, and particularly with reaction turbines, as a 
result of a lack of flexibility in one place or another. 
It is noteworthy, however, that the paper shows that 
troubles are not by any means confined to this class 
of turbine. Years ago it was frequently asserted that 
the impulse machine was more reliable than the 
reaction type, which then had to work with fine 
radial clearances. It does not seem that, in the large 
sizes at any rate, the impulse principle shows any 
particular advantage over the reaction principle from 
the point of view of reliability. Some of the accidents 
to large impulse machines have been little short of 
appalling. We hold no brief for any particular type 
of turbine, but it is nevertheless noticeable that in the 
table of turbine troubles given at the end of the paper 

some very unpleasant things have happened as the 
result of faults developing in discs and diaphragms. 
The complete wreckage of a 35,000-kilowatt impulse 
turbine at Boston was caused, for example, by the 


governor of the 35,000-kilowatt unit responded to 
the load thrown upon it by opening the by-pass valve, 
and the additional pressure caused a diaphragm to 
deflect, thereby reducing the axial clearance and 
causing the diaphragm to make contact with the 
adjacent disc. The friction between the two parts 
was so intense that they were ultimately welded 
together, when the diaphragm was dragged round 
with the rotor, until finally the two parts were thrown 
off and the turbine casing was wrecked. It was 
suggested in the discussion that on this account the 
use of by-pass governors on large turbines should be 
avoided, but such governors are, of course, of great 
value, as they enable machines to cope with heavy 
overloads, and whilst an accident of the kind just 
described is very deplorable, automatic by-pass 
governing ought not to be abandoned if safety can 
be secured by other means. There seems to be no 
doubt that the diaphragms used in some of these 
large turbines are much too weak, and it would be 
well to test them under the most arduous conditions 
to which they are likely to be subjected. Troubles are 
also liable to arise as the result of diaphragms expand- 
ing at a greater rate than the casing, and if the clear- 
ances are insufficient the diaphragms may become 
distorted in an axial direction under the pressure 
exerted by the casing in a radial direction. The paper 
also shows that considerable difficulties have been 
experienced during the last few years in consequence 
of the cracking of turbine discs, resulting in increased 
vibration. In some cases the discs have actually 
burst, thereby wrecking the turbines, damaging 
adjacent machinery, and in some instances causing 
serious loss of life. Disc failures of this sort are gene- 
tally, but rather vaguely, attributed to fatigue, which 
as ar ule takes @ considerable time to develop, and 
is assumed to be caused by the vibration of the tur- 
bine disc giving rise to considerable vibratory stresses 
which are superimposed on the static stresses caused 
by centrifugal force and uneven distribution of tem- 
perature. The additional vibratory stresses result in 
the local high stresses at balance holes, keyways, &c., 
exceeding the elastic limit and a fatigue fracture is the 
ultimate result. It would be of some interest to have 
the opinion of experts in season cracking on failures 
of this order. 


In this last part of the paper various other causes 
of trouble with these large turbines are described. 
Whether Mr. Bauman is of opinion that reaction tur- 
bines of high capacities are less liable to come to 
grief than impulse turbines or are even more trouble- 
some we do not know. His paper certainly shows, 
however, that certain large machines with discs and 
diaphragms have in the past proved very unsatis- 
factory. ‘It is the author’s considered opinion,” he 
says, “that turbine development has arrived at the 
most critical stage in the history of the steam turbine, 
and a review of the difficulties experienced, together 
with a full and frank discussion between turbine users 
and manufacturers of the means whereby these diffi- 
culties may be overcome, will be of interest to all, and 
will facilitate further turbine development generally.” 
Many firms are now said to be prepared to undertake 
the manufacture of large turbo units such as those 
which are to be installed in the super-power stations, 
but before embarking upon this work it is well that 
they should thoroughly satisfy themselves that they 
have properly solved the problems involved. The 
construction of small and medium-sized units has, of 
course, been mastered. High-capacity machines, 
however, present new difficulties which up to the 
present have only presented themselves to a limited 
number of engineers. 


Collaboration. 


WE have previously urged, in this place, the need 
for close collaboration between the engineer and the 
metallurgist—between the user of metals and the 
man who controls their production or studies their 
behaviour and properties. Now we would widen the 
scope of this collaboration still further and take in 
the physicist, for it seems that as our knowledge of 
metals advances, as we come to see a little further 
into the problems which surround their internal 
structure and behaviour, we enter upon a special 
domain of physics, relating to the forces which are at 
work between the atoms and molecules of solid matter. 
The general discussion on the failure of metals under 
internal or prolonged stress, which was held at the 
Institution of Mechanical Engineers last week, served 
to bring out this point very clearly. It is true that 
metallurgists do not yet appear to have arrived at any 
real agreement as to the causes or mechanism of so- 
called “season cracking,” and some engineers may 
have gone away from that discussion somewhat dis- 
appointed at the fact that it had turned mainly about 


phase in metals. Yet most of those who heard that 
very long array of papers and verbal contributions 
will have realised that here the solution of an impor- 
tant problem was being sought by a number of 
workers, none of whom, by themselves, possessed or 
could possess all the necessary data. 


“ Season cracking,” it is true, is to be regarded, in 
the light of information given during that discussion, 
as mainly a preventable disease in brass ; yet there are 
uncomfortable indications that an action of the same 
kind may at times occur even in steel. It is true 
that engineers were assured by those who had most 
deeply studied this matter that there was no cause to 
doubt the permanence of steel structures even 
if it were true—as one widely accepted theory of 
“* season ‘cracking”’ suggests—that the phenomenon 
is essentially due to a slight amount of slow viscous 
flow in an inter-cystalline material. Yet it may be 
doubted whether engineers will be entirely satisfied 
to rest upon that assurance ; whether, in fact, it could 
really be given with the fullest assurance except by 
engineers themselves. It is true, of course, that in 
practice the failure of steel parts is rare, and the cases 
in which that failure cannot be definitely traced to 
some known cause are still rarer. Anything like wide- 
spread failure arising from such a cause as that 
suggested is, therefore, obviously out of the question. 
None the less, occasional cases of failure do occur in 
which the cause is not at all readily traced, and it is 
such cases particularly which deserve more careful 
consideration than they always receive. A good miny 
old structures are found to be in a more or less defec- 
tive condition, requiring renewal or repair. How often 
is the cause of the defects fully investigated? As a 
rule it is passed off simply as due to “ corrosion ”’ or, 
even more loosely, as due to “age.” In the light of 
the recent discussion, however, it would appear 
eminently desirable that such cases should be 
thoroughly investigated. The difficulty lies in the 
fact that, from the ordinary business point of view 
such investigation does not appear to be worth while. 
Repairs or renewals must be made, whatever the cause 
of the defects. From the point of view of the advance- 
ment of engineering knowledge, on the other hand, 
the information obtainable from the extensive study 
of such cases might well prove to be of the greatest 
value, and we may hope that, since the eyes of engi- 
neers have now been opened to the possible existence 
of unsuspected causes, they will make an effort to 
submit to expert examination all parts that have 
failed from some not perfectly obvious cause. It 
would be useful if some central authority, a3, for 
example, the National Physical Laboratory, collect 2d 
and collated all reports on work of the kind ; but, in 
order to obviate the inevitable personal equation, it 
would be desirable that the expert investigations 
should be made in many independent laboratories. 
The matter is one in which the collaboration of engi- 
neers and metallurgists or metallurgist-physicists is 
urgently needed, but it is more than probable that 
there are many other questions which could be dis- 
cussed and investigated jointly with similar proit. 
Such a meeting for discussion in which engineer, 
metallurgist, and physicist participated was described 
last walk as practically unique. In that case—or 
indeed in any case—the Faraday Society, which 
initiated the discussion, is to be congratulated upon 
a really important achievement. The fact is, how- 
ever, deplorable that these three closely allied 
branches of what is in reality the same profession 
should have become so widely separated that their re- 
union to discuss a subject which furnishes common 
ground for them all should be regarded as remarkable. 
It is surely a sign of the excessive specialisation and 
sectionalisation of our activities. Fresh specialised 
societies and institutions are constantly springing up, 
and no doubt each of them fills some special need. 
Meanwhile, however, we run the risk of losing the 
wider view and the clearer insight which is to be 
obtained only when a problem is considered from a 
variety of angles by men each accustomed to employ 
his own methods of approaching a subject. 


It is to be sincerely hoped not only that the Faraday 
Society will continue its activities in the direction of 
arranging these great joint discussions, but that our 
great engineering and metallurgical institutes will do 
their part in the same direction. There is an ample 
field here for the activities of an energetic body, but 
in recent years the tendency has all been in the oppos- 
site direction. At one time a common ground for 
purposes of this kind might have been provided by 
the British Association for the Advancement of 
Science, but that body, too, has fallen a victim to 
specialisation and sectionalisation, and is suff»ring, 
if not dying, from a complication of too many sections. 
Metallurgists, too, seem to think it necessary to 
separate ferrous and non-ferrous metallurgy into dis- 
tinct compartments, while how many different kinds 
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or institutes of their own? We have nothing to say 
against these societies, but we do plead for more 
countervailing influence which shall bring experts 
in different fields into active collaboration. 








The Individual. 
By DION CLAYTON CALTHROP. 


It may surprise some of our readers that a technical 
paper should have invited a novelist and playwright to 
contribute a few articles to its columns; hence a few 
words of explanation seem to be called for. They may 
be summed up in the familiar adage that “* the looker-on 
sometimes sees more of the game than the players.”” The 
subjects with which Mr. Calthrop deals in the article 
below, and in two that will follow it, are human subjects. 
Engineering employers almost of necessity look at 
such problems from a particular standpoint; it is 
difficult for them to escape from the bias of trade and 
industry ; it is almost impossible for them to think of 
their workpeople just as human beings and apart from 
their technological or manual abilities. We thought it 
would be refreshing to them to see how a man with warm 
human instincts, untrammelled in any respect by 
industrial influences, regards some of the problems of 
the moment, and it is for that reason we sought the 
assistance of an author who we knew had not only the 
power to see but the ability to express. We believe his 
articles will give our employers food for thought, for 
there are depths below the sparkling surface. We hope, 
too, that workpeople will read them and understand that 
here is a real effort to reach them by live, human sym- 
pathy and understanding. Of one thing we are sure. 
Many employers will confess that Mr. Calthrop has 
expressed opinions which they themselves had often felt, 
but to which they had not given words, and we are con- 
fident that many workmen will respond at once to the 
plea for the recognition of individuality, which ia the 
keynote of the following essay. If we may express our 
own view, tt is that not a few of the troubles of the present 
day are due to the coming of methods which destroy 
individuality.—Ep. Tue E. : 


One day, and a day, perhaps, not so far off, a man 
will be waiting for a train to pass at the level crossing, 
and, as he watches the train steam smokily out of 
sight, he will smile and say to himself, “* Now, sureiy, 
that is a very old-fashioned way of travelling.” 

Before him, passengers in the second year of trains 
had looked upon a coach toiling its way along the 
road and had said, ‘‘ Now, that is a very old-fashioned 
way of travelling.” 

And the to-morrow after to-morrow, men in air- 
ships crossing the skies from London to Melbourne 
will look down at the tiny smudge of smoke and the 
speck on the sea, and they, again, will make the same 
remark. 

Each and all of them forgetting that it is the 
destination that matters and not the means of transit. 
There is no new-fashioned manner of being born, and 
no new means of avoiding death permanently, but 
in this case the means of transit does matter; it is 
entirely an individuel business. 

The real central failure in to-day’s arrangements 
for the life journey lies in the fact that those who cry 
aloud most forcibly for the liberty of the individual 
are the first to endeavour to force him into societies. 
Stete health may be an excellent idea for the citizen 
in bulk, but it is really a question of building and 
drainage, and not of foreed diets and institutions for 
diseases. Herding and monotony provide most 
diseases, most bad workmanship, and most crime. 

It will be agreed that the principle governing our 
prisons, which is herding and monotony, has been a 
failure; why, then, place the ordinary workman on 
the same plain as a criminal ? The very moment the 
Government suggested—or, rather, an individual 
suggested to the Government—that a criminal was 
an individual, that man began to improve: The 
Borstal system is eloquent of this. 

The individual, deep down in his soul, wishes to be 
& person, to participate in any united effort as one 
person assisting other persons to an agreed end. 

In all cases the mass production of machinery tends 
to lower the standard of the machine, because it 
insists on the idea of that terrible phrase, “ value for 
the money.” It pretends that the machine has become 
master of the man; that man is only in the works to 
feed, nurse, wash and brush up, and, almost, to amuse 
machines. 

It is said that men grow to love machines, but it is 
certain most men grow to hate them, and go on, by 
reason of necessity, until the monotonous work 
stultifies the man and they become part of the 
machine, which is an evil to humanity at large. 

However, once started, the work has godt to be done. 
We are an age wedded to machinery and we must 
make the best of it. Utopianism is the drug of fools. 
No one can make a man better, but it can be suggested 
to @ man that he would feel better if he were better, 
and if it were suggested to a man that he could be 
allowed to have personal pride in what he was helping 
to manufacture, so much better could that manu- 
factured article be. 


When a man uses his feet to propel himself he sees, 
the country intimately, and when he uses a mech- 
anical contrivance he passes through more country 
and sees less of it. 

When a man uses his hands to labour with he feels 
an-intimate satisfaction in the results, but with speed 
there threatens to become a lack of interest in the 
results. 

If a man is working for himself he takes a pride in 
his work and always willingly works overtime, 
paying himself by the joy of his labour. I believe that 
the same could apply in the case of the man working 
for other people To exaggerate the point slightly, 
if a man could say with pride, “ I was responsible for 
the making of the nuts in that car; you will see my 
initials on all I made, J.B., John Brown,’ how much 
more will the owner of the car take pride in saying to 
his friends, ‘“‘ Those are John Brown’s work,” just as 
people are proud of the make of their watches and 
clocks. 

I am not sufficient of an economist to know how 
far this suggestion would limit production, but I feel 
certain it would better the workman. In days not 
so long gone by articles were dearer and better because 
there was a pride in craftmanship, and although the 
average person had fewer things he bought them from 
choice. 

It will be said that one cannot legislate for to-day 
by the circumstances of yesterday, but you must do 
so by looking forward to to-morrow ; that is a fallacy. 
It is true that you cannot stand still, but wherever 
you stand you must have a background, and in all 
questions of labour that background must be yester- 
day; you must improve on yesterday and not 
i vise about to-morrow. 

ime and space are a mass of rusty iron and steel, 
mouldering stone and brickwork, grass-grown rail- 
ways, weed-covered attempts to harness tides, rotting 
canal banks, flotsam and jetsam; but man remains 
the same. In the same way he shades his eyes with 
his right hand and steers with his left, in the same 
way he is proud of his muscles or envious of those of 
others ; he makes love in the same way, sings if he is 
happy, and defends his family with his fists, or his 
hired fists, even though they be minions of the law. 

The conditions of labour demand that a number of 
men should band together in order to produce that 
which no one man can do alone. They are not banded 
together to satisfy either the greed or vanity of one 
man, because the community at large acts automatic- 
ally against this just as the community of the physical 
body revolts against over-rich food or the dispropor- 
tion of its food and drink. 

Capital is necessary to labour for the very reason 
that labour creates capital instead of dispersing it. 
The dispersal of capital is the death of industry. 

Now, what your hired agitator or your genuine 
individualist does not see is that there is no trouble 
when & man is content with his life, not as a matter 
of cash, but as a matter of pride. If he can, as an 
individual, point to some work of his hands and say, 
“IT made that,” then, if the work is good, the man is 
proud. “ But,” says your agitator, “ who reaps all 
the profits ?”’ And with a finger of scorn he points 
to the Board of Directors. As a matter of fact no 
one reaps all the profits, for those who have worked 
their way up reap only a proportion of the profits 
and stand for all the losses and also for the original 
expenditure ; while the working man has his steady 
share in the profits, and has no concern with either 
expenditure or loss; he, therefore, should be the 
happier man. 

Why, then, is he not the happier man ? There must 

be some cause beyond the windy insincerity of the 

agitator which causes what is known as general unrest. 

One has not far to seek for the cause. When men and 

women are confronted for the first time with the 

sight of great mountains or tremendous waterfalls 

or vast silent spaces, the first thing they do is to cut 

or scratch their names on some substance in order to 

assert their individuality, which they feel is in danger 

of being submerged in some catastrophe of the soul. 

And having so asserted themselves, they eat their 

buns and oranges and go away vaguely disturbed, but 

happy in the knowledge that man can bend these 

mighty natural forces to his own ends. 

When men and women are confronted with the 

vast power of machinery and with the great body of | 
other men and women almost submerged by that vast 
power, their skins prickle and they long to assert 
themselves as individuals with a vague call upon a 
God or on civilisation in general for assistance. They 
form a fighting spirit and inwardly desire to hold their 
own, to be captains of their souls. This moment is 
seized upon by the agitator and the sloth, and the 
trouble begins. It is suggested to them that they 
should become an army without officers, a ship’s crew 
with no one to give orders, travellers in jungles with- 
out guides. 

The man who beats his wife is very often a man who 
finds life so dull that he must do something exciting, 
something to vary the common round. The man who 
tries to beat his employer is trying to do the very same 
thing. 

Have I pointed out the mysterious advantage of a 
name ? What would a shop be without the name over 
it, a public-house without a sign, or an unchristened 
ship impossible to identify ? That is why the knights 
of old had coats-of-arms and why nations have flags. 


That is why the names of those fallen in the Great War 
are commemorated on tablets, A workshop is a busy 
hive of workers where but few names survive, or 
survive merely on pay sheets, and for the clock-in, 
for the purposes of entry or dismissal. It is not 
possible that every individual there should know the 
name of every other individual ;_ but as in regiments, 
schools, nations, so should a man be a patriot of his 
firm and be as proud to be in So and So’s firm as in 
the Guards. It is the business of employers to foster 
this spirit. How can they do so without taking away 
individual liberty ? By philanthropy, never; by 
concerts and outings, never. The men think it is their 
money behind both sources of folly. 

As there is a standard of wage so let there be a 
standard of personal encouragement. 

As the incentive to business is competition and the 
result is the survival of the fittest, I think it would 
only be fair to let a man, every man, know against 
whom he is competing. As a rule the affair is a matter 
of delivery to a contracted date. Now, in the days 
of the wool clippers sailing from some port in 
Australia to the Port of London, the first vessel to 
arrive made a considerable difference on the wool 
market. This being known, the skippers called the 
crew together and offered them a pound a head bonus 
for every day they were ahead of any other clipper 
arriving at the home port; this naturally stimulated 
the men and many record sailings were established. 
If some such practice were to be established in labour, 
each man would feel that he, personally, was an 
integral part of an exciting contest, instead of being 
@ mere machine turning out work for an unknown 
destination. 

If we go on reducing labour to such a pitch of 
monotony as threatens to occur, then one day the 
human element will arise and the whole labour system 
will fall. 

Take, for example, travelling reduced to its utter- 
most limits. Instead of a man being proud to have 
earned his way from third to first class ; instead of a 
guard being pleased to know and care for his train, to 
have his friendly chat with regular passengers; 
suppose that all trains were driven from the ¢entral 
switchboard ; that all passengers’ luggage had to be 
of uniform shape ; that there were no labels dear. to 
the heart of man ; that passengers, say, from London 
to Oxford were put with their luggage into a tubular 
compartment, locked in, and shot off without sight 
of a porter or guard, automatically switched off at 
Reading on to the Oxford line. At Oxford the doors 
are unlocked by the pressing of one button only. They 
descend. Each person, all being dressed alike and 
numbered—the numbering of clothes would, of 
course, provide an automatic censas—is given by a 
machine the number of his hotel room or the room in 
which hé is to sleep, all of which are paid for on the 
original ticket. They enter cars without drivers, 
being guided by electromagnets and whirl off to the 
several districts allotted to them by a machine, 
which would stamp the entire business on the one 
original ticket, sort the tickets, print the result on the 
sheet, add the sum earned, and advise Oxford by 
wireless photography, thereby cutting any account- 
ants’ staffs on the line, any ticket collectors, gate- 
keepers, engine drivers, &c. 

Of this I am certain, that should such a position 
arrive, and it is not improbable, there would also 
arise a band of desperate men, who, forming them- 
selves into a secret society, would make for themselves 
man’s primitive weapons of stone axes and flint 
spears tied to sticks by thongs, and they, one day 
would arise and smash those delicate machines and 
cast off the mass production clothing, and become 
primitive and reinstate the pleasant guards and the 
delightful engine drivers, and travel when they 
dashed-well please along with other cheery human 
beings. And then there would be giants in those days. 





Tue situation as to the erosion of the Irish coast.con- 
tiguous to the Dublin and South-Eastern Railway is, as 
related at the recent annual meeting of the railway com- 
pany, as follows :—Since July, 1917, the Government has 
made free grants totalling to the end of 1920 £40,342, 
towards the cost of an extensive system of coast defence 
works, nearly three miles in length, consisting principally 


| of large concrete blocks, varying in weight up to six tons 


each. The blocks already laid down number upwards of 
5500 and their approximate aggregate weight is over 
28,000 tons. In addition, large rubble stone, to the approxi- 
mate weight of 30,000 tons, has been placed along with, 
and between, the blocks. A large number of the blocks 
are securely chained to one another by strong wrought 
iron links. These works have been very successful in 
breaking the force of the sea during easterly and south- 
easterly gales. In order to prevent the ballast being washed 
out from between and under the sleepers by storms of 
great severity driving the sea on to the permanent way, 
the ballasting has been treated with a reinforced concrete 
grouting which holds it firm when it is subject to @ rush of 
water. The success of these coust defence works can be 
judged by the fact that, since December, 1917, the line 
has never been broken by the action of the sea, notwith- 
standing the many heavy gales that have blown on the 
beaches since that time. The money has been spent most 
economically. The work was put in the hands of the com- 
pany’s chief engineer, and by the employment of direct 
labour, an aggregate of coast defence work much greater 
than was at first thought possible has been accomplished 
out of the grants. . 
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L. AND Y. RAILWAY—FOUR-CYLINDER SIX-COUPLED EXPRESS PASSENGER LOCOMOTIVE 


MR. GEORGE HUGHES, M. INST, C.E., HORWICH, ENGINEER 








Tests of a Lancashire and Yorkshire 
Passenger Engine. 


WE are indebted to Mr. George Hughes, Chief 
Mechanical Engineer of the Lancashire and York- 
shire Railway, for the following particulars of the 
tests of the four-cylinder six-coupled bogie passenger 
engine, No. 1522. This engine, which is illustrated 
above, and of which a full table of particulars appears 
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Working pressure .. ; 180 Ib 
Weights in ryoeguare order t..&. q. Ih 
Bogie . ait ' +) £2 06..4...0 
First driver. : ‘ ons (sty, RAE 
Second driver ; 1917 0 0 
Third driver ‘ ~ i J. . 9 8 6e@ 
Total .. - : o! permed ae 79.10 0 
Weight per foot run— mile. 
On coupled whee!s 4 ¥.3.8 
On total wheel base of engine af . se 
On engine and tender wheel base 26 014 
On buffer Mh Mb. The 118 29 1.37 : 
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with much interest, 
apparent anomalies may be of service. 
observed that more coal was consumed on the trip 
Manchester-Blackpool than on the return run, the 
figures being 75.4 1b. and 551b. respectively per train 
The pounds per draw-bar horse-power were 
4.94 and 3.9 for the two trips. 
not quite the same, the figures in the first case being 
1 and in the second 1.26 : 
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“THe Encincer” 


below, is a “superheater conversion” of Class 8. 
A profile of the line between Manchester and Black- 
pool is also given. 


Particulars of Laneashire and Yorkshire Four-cylinder 4-6-0 
Superheater Passenger Enyine. 


Cylinders— 
Number . .. Four 
Position ‘ Two outside, two inside 
Diameter and stroke. 16}in. by 26in. 
Valves— 
Type ‘ Tee a 
Diameter .. : ~ oa s, * 
Steam admission Inside 
Lap 7 : -- 13/,¢in 
Exhaust lap « or clearance ' -- Nil 
a is ose? ge ah of i. 2 
Travel 6jin 
Type of valve gear WwW alschaerts (outside) 
Wheels— 
Diameter of bogie wheeis . 3ft. Ofin. 


Diameter of first, second, and third driver rs 6ft. 3in. 
Wheel base — 


Bogie .. . a’ ithe . 6ft. 6in. 
Centre of bogie to first driver’ os: ios J Sie. 
Centre of first to second driver -- oo Gt. Sin. 
Centre of second to third driver .. .. 6ft. 10in. 
Total : o* es on ~~ ; 25ft. Tin. 
Boiler— 
Minimum inside diameter of barre! .. 45ft. Tin. 
Length between tube plates .- 14ft. 8in. 
Height from rail to centre of boiler 8ft. llin 
Number of small tubes oot a 
Number of superheater flue tubes .. . 28 
Outside diameter of small tubes .. 2in. 


Outside diameter of superheater flue tubes 
Inside diameter of superheater tubes 


4jin. 
1. O87in. 


Heating surface— 
Sme bes, > - — 
mall tubes, square feet . ‘. -- 11501 fireside 
Large tubes, ae feet Gate 
Fire-box panies go ee «tte 175 


Total, square feet 1686 
Superheating surface, square feet ee fee 552 
Total boiler and ens surface, 

square feet .. s] 6:00 2238 
Grate area 27.0 
Ratio of grate area to total boiler and super r- 

heater surface. . + Jet 1 to 83 
Fire-box— 

Type . Belpaire 

Length outside shell. Oft. 6in. 

Breadth ee 4ft. lin. 
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Average tractive effort, 
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PROFILE OF LINE BETWEEN MANCHESTER AND BLACKPOOL 


Tractive effort at 80 per cent. mean SOWET 27,181 Ib. 





The table of dynamometer car runs will be studied 
and one or two notes about 


It will be 


These two ratios ar 


It will be seen, 





| further, that the average draw-bar horse-power was 
| 745 Manchester-Blackpool and only 685 Blackpool 


The net running times were not very 


| different—71.96 min. out and 70.45 min, back—and 


Weight available for adhesion 59 t. Be. 
Type of brake ‘ Vacuum 
Brake power on engine ( (total block preasure ) 88,998 Ib. | Manchester. 
Tender— 
Wheel base oanrhy onl - ++ 10ft. 6in. | 
Diameter of wheel . ~ .  Sft. Thin. pretty closely. 
Water capacity . am ‘ . 2480 gals. 
Coal capacity  .. OY fel “hn ies 
Weight in working order . 32 t. 6c. lq. 
With or without pickup : With 
Length of engine and tender over buffers |. 57ft. 8jin. 
Length of wheel base of engine and tender 48ft. 3fin. 
Lubricators. . .. Wakefield mechanical 
Total weight of engine ‘and tender lll t. Te. lq. 


| the draw-bar horse-power per ton-mile follows them 


We have ascertained from Mr. Hughes that these 
| figures may be regarded as representing the usual 
| consumptions on these trips, observations made pre 
| viously “having given approximately the same ratios. 

When the profile of the line is studied no obvious 
explanation of the difference is manifest. 


It is true 


Dynamometer Car Run, No. 56, December 5th, 1920.—Manchester, Vic:,to Blackpool T.R. vid Atherton, and Return Journey. 





Particulars. 





Weight of ens engine e and tender, working order .. 

Weight of train behind draw-bar_.. 

Total weight of train, engine and coaches" 

Train miles .. 

Ton-miles, excluding weight ‘of engine 

Ton-miles, including weight of yeeree 

Time, running uikeon 

Time, including all stops 

Coal— 
Number of shovelsful, excluding shed duties 
Weight, excluding shed duties, actual... 
Pounds per train mile, excluding shed duties .. =a 
Pounds per ton-mile, excluding weight of engine and shed duties . . 


Manchester, Vic., to 


| 
“| 


| 
-+| 
“| 


Pounds per ton-mile, including weight of engine and excluding shed duties ..| 


Pounds per draw-bar horse-power, excluding shed duties. . 
Average per hour, excluding shed duties. oe 
Average per square foot of grate ” hour, excluding « shed duties . . 
Average running speed . 
Maximum speed, miles per bour 


Gross work done by engine on draw-bar in horse-power minutes 
Gross work done by engine on draw-bar in horse-power hours 


Maximum draw-bar horse-power 


| 
Average draw-bar horse-power «. ws we ee ee ee ee ews 3 


Draw-bar horse-power hours per train mile 


Draw-bar horse-power hours per ton-mile 


Averace draw-har horne- rower x 83. on x minutes | 
beet 





Blackpool T.R., 


1522 superheater con- 
( 


version, 5/12/20. 


109.9125 tons 
385.6 tons 
495.5125 tons 
48.8 


18,800 
24.180 
71.96 min. 
74.22 min. 


278 shovels 
3680 lb. 
75.41b 
. 195 Ib. 

- 152 Ib. 
4.94 Ib. 
1.326 tons 
110 Ib. 


40.7 miles per hour 
65 between Pendleton 


and Dobbs Brow 
43,805 
730.08 


745 
1080 at Hindley Junc. 


to Horwich For 








Black 

Manc 
1522 superheater con- 

version, 5/12/20. 


109.9125 tons 


v0 T.R. to 
ester, Vic., 


385.6 tons 


495.5125 tons 


18,800 
24,180 
70.45 min. 
71.5 min. 


203 shovels 
2687 . 72 Ib. 
55 Ib. 


tons 
83.6 Ib. 


41.6 miles per hotr 
61.5 between Dobbs 
Brow and Pendleton 


41,420 
690 
685 


1160 at Chorley 


Station 
14.14 
.370 


6210 Ib. 
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there is a heavy climb on the outward journey up to 
Pendlebury and another between Dobbs Brow and 
Diecconson Lane, but they are relatively short, and 
there is a long descent into Preston. 
trip there is a long climb between Preston and Hilton 
House, which would be barely compensated by the 
steep descents to Dobbs Brow and Pendleton. On 
further investigation of the conditions an explanation 
may be found. The start from Manchester has to be 


On the return | 


The Turgo Impulse Water Turbine. 





| A NEw type of an impulse water turbine, which has 
recently been introduc by Gilbert Gilkes and Co., 
Limited, of Kendal, is illustrated in the accompanying 
engravings. For this turbine, which is stated to be 
suitable for all conditions in which a pelton wheel would 
be employed, the great advantage is claimed that a runner 























FIG. 1--THE 


made against the two sharp inclines mentioned and a 
good head of steam is required, whilst the road from 
Blackpool is just slightly down hill, then almost level, 
and then rises gently. The method of firing corre- 
sponds. In these runs on December 5th a serious 
signal check was encountered on the outward journey 
and caused a certain amount of blowing off and con- 
sequent loss of steam, but, of course, that is excep- 
tional, and the fact that the run Manchester- Blackpool 


TURGO IMPULSE WATER TURBINE 


of given dimensions of the new type has four to five times 
the capacity of a runner of the pelton type of similar 
| dimensions. 

On the left-hand side of Fig. 1 is given a view of the 
| turbine with the top cover removed, and from it may be 
| seen how the runner is placed in the casing. A single jet 
| similar to that used with a pelton wheel impinges on the 
| runner vanes at an angle, passes through the runner, and 
gives up its power is so doing The runner is cast in one 

piece with its vanes, and the construction is clearly shown 

















FIG, 2—RUNNER OF TURGO IMPULSE 


is always more costly in coal than the up run remains. 
We may add that the weather conditions on December 
5th would not account for the difference. 

As the question of the weight of coal that has to be 
handled per minute on fast and heavy passenger 
trains is sometimes discussed, we draw attention to 
the actual figures given in this table. On the outward 
journey the fireman threw nearly four shovelsful per 
minute, and on the return journey nearly three. The 
shovelful weighs approximately 13 lb. 

We have no doubt our readers will find several more 
instructive figures in this most interesting table. 





A scheme for the development of Woosung, near 
Shanghai, China, is reported in the Journal of the British 
Chamber of Commerce. It is proposed to develop an 
industrial district and to construct a system of roads with 
tramways to connect up with the Shanghai tramways. 





TURBINE 


in Fig. 2, the left-hand view in which shows the inlet side 

| of the runner, and the right-hand view the outlet side. 
| The turbine shaft is carried in two ball journal bearings 
| to reduce the friction to a minimum, and is kept from 
endways raovement by means of a double-thrust ball 
bearing. The casing is of cast iron. A point to which the 
makers call particular attention is that the mechanical 
strength of this new type of runner is considerably greater 
| than that of a pelton wheel, which, with its loose buckets 
bolted on to a central disc, is inherently weak. 

The machine illustrated in Fig. 1 represents a turbine 
designed to develop 180 brake horse-power on a net fall 
of 240ft. when running at 600 revolutions per minute. 
The mean diameter of the runner is 2lin. Though the 
normal horse-power of tnis turbine is 180, it would, so the 
makers state, be capable of aeveloping a maximum of 
about 215 brake hoise-power under the same head con- 
litions at the same speed, and it is also pointed out as 
being worthy of note that a single-jet pelton wheel could 
not be designed efficiently to develop that power and 
run at a higher speed then about 300 revolutions per 
minute. With s double-ranner double-jet pelton wheel 





a speed of rather more than 500 revolutions per minute 
might be obtained, but it is obvicus, say Messrs. Gilkes, 
that \the cost and size of the pelton wheel woula be verA 
much greater than that cf the new impulse turbine. Further- 
more, the application of two jets to a pelton wheel is only 
a makeshift, and such a wheel is never so efficient as a 
single-jet wheel. 

Governing is effected by means of one of the firm’s 
patented shaft governors, which is mounted directly on 
the turbine sheft—as seen in Fig. 3—and which controls, 
by means of levers without relay mechanism, a deflector 
which operates on the jet of the turbine. The rogulation 
with this governor is claimed to be far more perfect than 
that of any other turbine governor at present on the 
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FIG. 3—-TURGO TURBINE AND GOVERNOR 


market, and the makers state that they can guarantee 
that with the whole load suddenly thrown off the turbine 
the momentary rise of speed above normal no-toad speed 
will not exceed 1 per cent. They are further able to make 
this guarantee without requiring any special fiy-wheel 
effect in the rotating parts of the driven machinery. 

We hope at a future date to be able to give particulars 
of records taken on turhines controlled by this governor. 
The makers assure us that they will cause surprise among 
those of our readers who have had experience with the 
usual oil pressure or hydraulic relay governors. 

We may add that Messrs. Gilkes call their new turhine 
—the design is protected by patent—the Turgo impulse 
turbine. 








The Oehmichen-Peugeot 
Helicopter.* 


Tue extraordinary progress made in a few years in the 

construction of flying machines of the aeroplane type has 
not lessened the interest taken in the researches and efforts 
of those inventors who have directed their attention to 
the helicopter. The principal advantage of machines of 
this class is the very important one of being able to arise 
from or alight on the ground without horizontal speed. 
As a consequence their operation does not entail a search 
for a suitatle piece of land such as is essential to the opera- 
tion of an aeroplane service, particularly in the case of the 
large and very rapid machines commonly employed for 
commercial air transport. 
The helicopter consists essentially of one or several 
groups of rotatable sustentator screws mounted on a 
vertical axis which is supported from a suitable framework 
or fuselage. It is necessary to arrange the screws in pairs 
and to drive the two in each pair in opposite directions in 
order to compensate for the irregularity of the propulsive 
effort created by ® single screw. In some types of heli- 
copter the screws are coaxial—that is to say, they are 
mounted in pairs on a common vertical axis and are driven 
in opposite directions by means of two transmission 
systems of inverse natures. In other designs the screws 
are disposed symmetrically, two by two, on separate 
shafts. 

So far the results obtained with actual helicopters carry- 
ing pilots have been meagre. Nevertheless, they can be 
regarded as of good augury for eventual progress, when we 
recall that only fourteen years ago we were marvelling at 
Santos Dumont leaping a few yards in flight over the grass 
of the Bois de Boulogne. 

The construction and flight of the helicopter raise some 
very delicate problems of the same nature as, but quite 
distinct from, those with which we are faced in the aero- 
plane. In particular, the stability of the machine in an 
irregular wind is especially difficult to secure in @ sure and 
permanent manner. It must also be admitted that up to 
the present a very small number of helicopters have been 
completed and tested in free flight carrying a pilot. Precise 








* From a recent issue of Le Génie Civil, 
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information is lacking as regards the results obtained with 
helicopters of the Damblanc-Lacoin (French), Pateras- 
Pescara (Spanish), and Crocker-Hewitt (American) types. 


We can, however, give the results of the flights mad= in 


January of this year with the Oehmichen-Peugeot heli- 
copter. These results have been duly verifie1 and were the 
object of @ note presented to the Academy of Sciences on 
February I4th. 

M. Oehmichen’s experimental machine was constructed 
and tested at the Peugeot works at Valentigny. At first 
sight it presents a strange aspect by reason of the fact that 
ite sustentation is partially derived fram a hydrogen-filled 
ballonet of fair size. This adjunct, it is intended, will not 
be fitted in the final design. Neglecting this accessory, the 
machine comprises a light framework, at the middle of 
which, in the lower part, are situated the pilot’s seat and 
the motor, while the two sustentator screws, driven hy 
belts, are disposed symmetrically on the upper part. The 
screws are each formed with two blades of a special profile, 
very large towards the root and very thin towards the tips. 
Their diameter is 21ft. and they turn, of course, in opposite 
directions. The machine is, it will be seen, a helicopter in 
the proper sense of the word, and is not of the combined 
aeroplane-helicopter type, which has attracted the atten- 


tion of several inventors. The motor develops .25 horse- | 


power. The machine in working order and with the pilot 


on board weighs 740lb. The ballonet has a capacity of | 


5085 cubic feet and supplies a net lift of 156 1b. The effort 
réquired of the screws for sustentation is 495 Ib.t 
According to the note presented to the Academy of 
Sciences, the machine on January 15th lifted itself six 
times to heights varying between 20in. and 5ft. Tin. On 
each occasion the machine, in a completely free condition, 


maintained itself at a substantially constant height for | 


at least a minute, experiencing a strong rolling action and 
& scarcely sensible degree of pitching. The tests could not 
be prolonged because the wind, at times attaining a speed 
of over 6ft. per second, carried the machine rapidly to the 
limite of the railed-off space in which the trial was con- 
ducted. On January 29th, during a period of calm, 
M. Oehmichen carried out five flights in the machine, in 
the course of which he ascended to a height of nearly L0ft. 
with perfect equilibrium. The untrustworthiness of the 
belt drives, which were liable to frequent accidents and 
slipping, combined with the absence of a parachute, alone 
prevented the inventor from rising to a greater height. 
The machine alighted on the ground normally with the 
greatest smoothness three times out of five. On the fifth 
descent the wind having risen, it rebounded at an inclina- 
tion and took a leap to one side. 


The apparatus showed a remarkable degree of stability 


of altitude, which the inventor attributes to the influence 
of the ground. In effect M. Oehmichen argues that below 
& certain altitude the streams of air descending from the 
screws suffer hindrance in flowing away by reason of the 
change of direction which they are called upon to undergo 
at the surface of the ground. The result is an elevation of 
pressure which is equivalent to an increase in the density 
of the air This effect naturally increases as the screws 
approach the ground. Thus below a4 certain limit of alti- 
tude the machine is more easily sustained the nearer it is 
to the surface. From this phenomenon, it is argued, the 
observed stability of altitude results. To the same cause 
M. Oehmichen attributes the absence of pitching—that is 
to say, of oscillaiions in the vertical plane containing the 
axes of the screws—alihough the rolling manifested was 
considerable. Thus pitching involves the alternate rise 
of one screw and the descent of the other, while rolling 
involves a simple inclination of the axes simultaneously 
without sensible variation of the distance of the screws 
from the ground. 

The apparatus has not, it will be gathered, been con- 
structed in order to set up a performance record, but to 
study one by one the conditions of flight of the helicopter. 
So far the questions of the stabilisation of the machine and 
its horizontal propulsion have not been gone into, so that 
considerable difficulties have yet to be surmounted. 








Durine the year 1920 the Furness Railway Company 
carried 2.24 per cent. more passengers than in 1919 and 
9.61 per cent. more tonnage. 





? The figures given in the original are:—Weight. 33¢ kilos.; 
lift of ballonet, 71 kilos.; lift from screws, 226 kilos, The missing 
40 icilos.—-89 lb.—are pr bly accounted for by the weight 
of the screws themselves and possibly also by the weight of the 
ballonet fabric, &e.—Ep. Tux KX. 
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|Airship Sheds and their Erection.* 


By LUKE HAMILTON LARMUTH, Assoc. M. Inst. C.E. 


At the commencement of the Great War in August, 
1914, Great Britain had only six sheds actually built or 
being built for the construction and housing of non-rigid 
and rigid airships. At an early date the German submarine 
menacg emphasised the need for rapid expansion in the 
production of airships for convoying merchant, troop and 
passenger ships, and also for observational duties in 
conjunction with the Navy, which necessitated the con- 
struction of stations or bases equipped with housing for 
personnel, roads, drainage, water, electric light and power 
supplies, plant for manufacturing hydrogen gas and the 
provision of sheds for housing the airships. Some sixty- 
one airship sheds were manufactured during the period 
1914-1919. They vary in span from 45ft. to 180ft., in 
height—clear headroom—from 50ft. to 130ft., and in 
length from 150ft. to 840ft. The total floor area covered 
by these sheds is approximately 78 acres. Full details are 
given in the papor of the allowable stresses on the different 
materials used in the construction of tbe sheds, and the 
conditions under which they were designed. 

Sheds for Non-rigid Airships.—The sheds-for non-rigid 
airships are of two types, permanent and semi-permanent. 
The former are mostly of steel construction throughout, 
and the latter of timber or timber and steel, covered with 
canvas or corrugated steel sheeting. Details are given of 
two semi-portable sheds for non-rigid ships, one in steel 
and the other in timber construction. These sheds are 
50ft. span, 56ft. clear height, and 175ft. long. They are 
assembled at practically ground level, and only winches 
and small tackle are required for their erection. It is 
estimated that the latter type—timber—can be com- 
pletely erected in ten hours by forty men. Both these 
sheds are suitable for erection on sites having a gradient 
of lin 29. The largest of the sheds for non-rigid ships— 
i.e., of spans about 110ft., length 350ft., and height 80ft. 
—are of the three-pin arch design, constructed in steel, 
with the lower pin joints either at ground level or springing 
from the tops of braced trestles. These sheds were erected 
with travelling steam derrick crancs running on tracks 
at ground level, or by portable steel lattice masts with 
winches and blocks and tackle. 

Sheds for Rigid Airships.—The sheds for rigid airships 
|} are constructed of steel, and were designed with the 
intention that they should remain as permanent structures 
| after the war. Eleven steel-framed sheds were designed, 
constructed and erected. Eight of the sheds are of the 
| three-pin arch type on trestles, one is a two-pin arch 
| springing from ground level, and the other two braced 
roof girders on high trestles. The latest design is a shed 
| of two equal spans, each 150ft. wide, 130ft. clear height, 
| 
| 


and 750ft. long. It covers an area of 8} acres, and is 
probably the largest building in the world. A full aescrip- 
tion and drawings are included in the paper. 

Thesrigid sheds have longitudinal gangways in the roof, 
with cross gangways at suitable intervals. Access stair- 
ways are provided, generally three on each side of the shed. 
Gangways are also provided externally at the eaves. In 
each shed not less than five runway beams for I-ton claw 
travellers are provided. ‘These are arranged one under each 
eaves externally, and the remainder inside the shed just 
below the lower boom of the main roof frames or tie beams. 
An observation cabin is provided for each shed. It is 
situated at one end and above the ridge. The trestles 
which carry the roof are ceiled over at a suitable height, 
end walled in for use as offices, workshops. &c. In tne 
centre of each shed a hydrogen trench, with movable 
covers, is constructed to take the gas mains, valves and 
draw-off points. 

Airship Shed Doors.—With one or two exceptions, the 
sheds are provided with doors at each end. A few of 
these doors are of the ordinary type of vertical sliding 
door, roiling on rails at ground level and steadied at the 
top between guides on an overhead girder. Most of the 
doors are, however, of the A-frame, ballasted, self-support- 
ing type, running on a broaa-gauge track on- concrete 
foundations. The latest type of door, of which full par- 
ticulars are given, is semi-ballasted, i.e., it is only stable 
in the first instance for one-half of the maximum wind 
pressure. When that is exceeded, suspending links with 
rollers transfer the uplifting force to the concrete founda- 
tions of the door track. The door leaves to the sheds for 


| 








* Official abstract of a paper read before the Institution of 
Civil Engineers on Tuesday, April 5th, 1921: 








rigid airships vary in weight from 200 tons to 3?0 tons, 
and considerable difficulty was experienced in regard to 
the gears and running wheels. The doors are operated by 
winches or capstans and spare gearing. In some cases 
they are hauled along by wire ropes or chains. 

Erection of Large Sheds.—Generally speaking, all the 
large sheds were erected by cranes mounted on a travelling 
| staging and moving along tracks laid dow: the centre of 
| the shed. In a few cases the door framework was erected 
| and used as a travelling staging before being finally placed 
| on the permanent tracks. In the caso of the two-pin 
| arch design the centre portion of the roof was assembled 
in situ piece by piece on a platform raised to the required 
height above the ground. The sido or vertical portions 
were assembled near the ground with the lower pin joints 
coupled up. When the parts of two main frames had been 
assembled in this manner the vertical portions were rotated 
from their recumbent position to the vertical, and con 


nected up at staging level to the centre portion. 
Erpansion Joints——The author points out that no 
provision has been made for expansion and contraction 
except in the case of the largo twin shed previously referred 
to. He gives the results of some tests on two of the sheds 
| which indicate a longitudinal expansion of '/,gin. in 700it. 
| for a rise of 1 deg. in the temperature of the ai: in the 
roof of the shed; in a transverse direction the increase 


is about '/gin. in a span of I80ft. To provide for this 
expansion, the bolt holes in all the members in two bays 
are slotted. These bays are arranged to divile the length 
of the shed into approximately three equal parts. 

Mooring Mast.—A mooring mast for airships is aescribed 
and illustrated. In principle, the gear consists of a tall 
steel mast or tower, of such a heighi that when the ship 
is attached by the nose to the mast, she rides on an even 
keel at a height of upwards of 100ft. above the ground. 
The top portion of the masthead, to which the vessel is 
attached, is designed to rotate, so that the ship, when 
moored, may always lie directly head to wind. 

Wind Pressure.—With one exception, no account has 
been taken in the calculations of negative pressure on the 
leeward side. The author suggests that investigations be 
made of actual wind pressures on one of the largest of the 
existing sheds, as the tendency is to demand much larger 
sheds in the future. 

The whole of the airship sheds and subsidiary works 
described in the paper were carried out under the Civil 
Engineer-in-Chief—formerly Director of Works——to the 
Admiralty. 








Electric Rivet Heaters in Railway 
Wagon Shops. 


AccORDING to @ paper read before the Philadelphia 
section of the Association of Iron and Steel Electrical 
Engineers by Mr. J. R. Bower, the entire goods-car con 
struction and erection departments of the American Car 
and Foundry Company are now equipped with olectric 
rivet heaters. It is claimed that the company was the 
| first manufacturing concern in the world to adopt that 
method of heating riveta on a working scale, and that at 

the present time ite equipment for the purpose is the 
largest in exietence. Each rivet heater consists of a trans- 
former wound on the primary side for a pressure of 220 
volts, and having secondary windings composed of single 
turns. Some of the heaters have as many as five separate 
secondary turns, so that five rivets can be heated 
simultaneously. The secondary turns are of course 
connected to electrodes which hold the rivets in the 
machine during the heating process. The rivets are picked 
up individually by a short pair of tongs and placed 
between the electrodes, which are closed by depressing 
a foot pedal. 

Current for working the heaters is obtained from 4 
2000-volt three-phase transmission line supported on 
poles at the side of the building. Tappinys from the 
transmission line are connected to three banks of trans- 
formers placed in different parts of the shops. These 
transformers reduce that pressure to 220 volts, and 
current at the lower pressure is supplied to the primary 
windings of the various rivet heaters. All the trans- 
formers used for reducing the voltage are connected 
delta fashion on the primary and secondary sides, and 
the rivet heaters are connected up to the various phases 
with a view to balancing the three-phase load. 

In one part of the works the 220-volt mains are secured 
to the overhead steel work of the building, but in other 
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parts where the roof is higher and overhead cranes are 
used the cables are placed in a concrete trench, covered 
with wood and armour plate. At points approximately 
10ft. apart on each side of the trench are holes about 
2jin. in diameter, and from these holes conduits run to 
the various points where the electric rivet heaters are 
situated. 

Each heater is fitted with a double-pole switch which 
energises and de-energises the primary winding according 
to requirements, If it be necessary. to shift the rivet 
heater to a new position the wires feeding that heater 
are disconnected from the cables in the trench, and wires 
of the necessary length are threaded through another 
conduit extending in the desired direction. 

One set of heaters is being used for heating daily 102,070 
rivets, representing 45,739 lb. of metal, and requiring 
6370 kilowatt hours, Experience has shown that it 
requires from. 10 to 20 kilowatt hours to heat 100. lb. of 
rivets. Regardless of their size, and with current. pur- 
chased at the rate of from | to 2 cents per kilowatt hour, 
the maximum cost of heating that weight of rivets is less 
than 40 cents, or, say, ls. 8d. at normal rate of exchange. 
The maintenance cost is said to be so low that it is difficult 
to estimate the figure for 100 lb. of rivets. 

Shortly before electric heaters were installed in the 
yoods-car department the company made some tests 
on oil furnaces used under the same conditions as those 
of the electric heaters, and it was found that 14 gallons 
of oil were used for every 100 Ib. of rivets heated, the cost 
of the oil under existing conditions being 2 dols. per 
100 Ib. of rivets. This does not include the cost of 
producing the air-blast necessary to work the stoves. 
The company has tried coke as a substitute for the oil, 
but it has proved to be just as expensive. Maintenance 
costs for oj] furnaces have been found to amount to from 
5 to 10 cents y er 100 Ib, of rivets, and it is estimated that 
the total saving per 100 1b. of rivets resulting from the 
use of the electric beaters is from 1 to 2 dols. Of course, 
the actual saving varies according to the price of oil and 
electrie current and the efficiency of the oil-heated 
furnaces. 

The author of the paper points out that the smoke and 
gas given off by oil furnaces is very objectionable, 
especially during the winter, as it is then necessary to keep 
the shop doors and ventilators closed in order to prevent 
cold air passing through the building and ftreezing 
hydraulic pipes. When oil furnaces were used in these 
shops the smoke often became so thick that operations 
had to be discontinued, as it was impossible for the drivers 
of the overhead cranes to see what was going on below. 
and the working conditions were very unhealthy. In 
the summer the conditions were also very unfavourable 
owing to the extreme heat. The electric rivet heaters, 
on the other hand, give off practically no heat or fumes. 
Furthermore. they can easily be transferred from one place 
to another, and they can be put into operation without 
connecting up oil and blast pipes. The necessary 
electrical connections can be made without the least 
trouble. Lastly, the electric rivet heaters are always 
ready for service. 








Letters to the Editor. 


(We do not hold ourrelves reaponsiNe for the opinions of our 
correspondents. ) 


LABOUR'S SHARE. 





Smm,—I came upon a series of letters the other day, in old 
copies of Tne ENGINEER, in which Mr. Good maintained that 
Fabian theorists were misled in their estimate of Labour's 
share by duplication of figures in the income tax returns. Un- 
fortunately, Mr. Good was unable to show where or how the 
duplication arose, though he was doubtless convinced of the 
gress inaccuracy of the Fabian estimate from knowledge of the 
actual accounts of manufacturing concerns. I believe I am 
competent to deal thoroughly with the subject, which must be of 
great interest to many of your readers. 

To state an explanatory case of extreme simplicity, I instance 
that of a man who “ produces " two apples, and who, in return 
for medical advice, gives one of the two apples to his doctor. 
The incomes in apples of these two men are obviously two and 
one respectively. The total of their incomes is obviously three 
apples, from which it is clear, by the “F abian”’ system of account- 
ancy, that the two men shared three apples between them, 
although there were but two apples produced. 

A study of this case will make it quite clear that the sum of 
incomes shows something in excess of the “ real "’ wealth shared, 
and the discrepancy arises out of the fact that one income is 
paid out of another income. This discrepancy can be called 
“duplication.” . To determine the real wealth shared by the 
income tax paying clase from the income tax returns we should 
make allowance for some incomes, e.g., those of doctors, school- 
mnasters, some Officials, some landlords, &c., being paid out of 
the incomes of others. 

The theory of Labour's share being one-third was arrived 
st under the delusion that the income tax total showed the 
amount of real wealth shared by the income tax payers, and by 
the aid of the trick of undcr-estimating Labour's income by a 
very considerable amount. The chief use of the Fabian estimate 
by Socialist advocates is that of enabling the latter to get a 
soft living out of poor and ignorant workers. 

In pre-war times Labour’s share of the wealth which it helped 
to produce averaged 70 per cent. or more, the balance going in 
earnings and salaries of income tax payers, and as “‘ profit ” to 
capitalists. In the different lines of manufactures, &c., the pro- 
portion paid in wages depended upon the amount of capital 
required to be employed. In building, Labour’s share was as 
high as 90 per cent. ; in engineering and other industrial work 
about 80 per cent.; in railways about 50 per cent.; and in 
municipal waterworks and gasworks, Labour’s share was as low 
#6 35 per cent., arising out of the fact that*relatively large 
“mounts of capital were employed in the latter cases. 

My contention that there is a difference between the sum of 
incomes and the “real wealth shared, which should be clear 
enough from a study of the case stated, has been contested by 


@n eminent Fabian and a professor of economics. The former | 


proved at great length that the sum of incomes was equal to the 
sum of incomes, and the latter adopted the theory that the 


doctor's advice was ‘‘ wealth,’’ whereby the two men shared : 
wealth.” equal to the value of three apples. My theory is that , 





the doctor's advice was merely the reason why the man agreed 
to share with the doctor the two apples. Further, if the doctor's 
advice is “ wealth,’’ those who would give Labour the idea that 
it had created this ‘‘ wealth '’ would be duping Labour. My own 
opinion is that the easence of Socialism is the duping of Labour, 
and that it has been very successful is shown by “ unemploy- 
ment ’’ returns. 
Samuet Hat, Assoc. M. Inst. C.E. 
Belfast, April 7th. 





DROP FORGINGS. 


Sm,—In my opinion the most interesting letter written on 
this subject was by W. H. Snow, and I agree with his opening 
remarks that it is a fallacy to suppose that there is‘any nocessary 
difference in the quality of the blows delivered by the gravity 
stamp or the double-acting steam stamp. 

We in Britain are lagging behind America in the production 
of drop forgings, and it is not a question of the superiority of 
the American workmen. Given the same conditions, the British 
stamper would produce as much or even more than the American 
stamper. In support of this statement I have seen experiments 
made with an ordinary well-designed Rigby type stearn hammer 
without guides, the ‘die being carefully balanced, so that the 
point in the die where the heaviest pressure was needed came 
exactly under the centre of the piston-rod. The resultant 
stampings were made much quicker and were quite equal in 
every respect to those stamped under a gravity drop stamp of 
three times the weight of tup, é.e., the steam hammer 10 cwt., 
gravity drop 30 cwt. 

If a double-acting steam stamp with adjustable guides is 
employed with dies so arranged that the greatest pressure comes 
under the piston-rod, breakages of this rod would be very rare, 
especially if these rods were made in nickel-chrome or chrome- 
vanadium steel, as they are in America. 

Some British forges are now making their forging hammer 
piston-rods of alloy steel, and in some cases the rods have worked 
continuously day and night for seven years without breakage. 
My point is that it is not necessary to regard one stamp in every 
four to be out of action under repair if the greatest pressure is 
kept very nearly under the centre of the piston-rod. The 
breakage is nearly always caused by the “ jar’’ which results 
from working out of centre. 

Stampings of comparatively simple and regular shape could 
easily be roughed on the side of the main impression of the die 
and stamped at one heat, and if the dies were carefully designed 
there would ‘be no great strain on the piston-rods or on ‘the 
guides. For a very complicated stamping my opinion is that 
the process of preparing pieces under the steam hammer is the 
better one. “‘ Dummying "’ stamps are hopelessly out of date. 

Over here we have in, I fear, too many cases, furnaces of 
heating capacity below what is required to keep the hammer 
constantly supplied. The American furnace is always designed 
so that there is no waiting. Further. there is always a cooling 
device so that a man can work close up to his furnace without 
undue discomfort from heat. He is also provided with a powerful 
air blast which blows the scale from the stamping away from 
him. 

I have spent practically all my working life amongst hammers 
and stamps, and as a practical man give my candid opinion that 
the well-made American steam stamp can produce four to six 
times as much as that of the gravity drop stamp. 

R. H. Perxrs. 

Leeds, Apri) 13th. 





THE ENGINEER IN INDUSTRY. 


‘ 

S1r,—I have read the letter from your correspondent, A. C. 
Purday, with considerable interest, and am sure that practically 
everyone reading it must most heartily concur, One cause of 
the dfficulty appears to me to be the extreme fascination of 
engineering. Most young men become engineers not because 
they are out to make money, but for the sheer love of the work. 
Once let engineering get. a grip of a man and the chances are 
that he would live on a pittance rather than leave the profession 
should he have the opportunity. It is difficult to believe that 
men take up some of the professions—that of a dentist, for 
instance—for the love of the work ; in such cases it is surely a 
case of selecting a profession with an eye to profit. With 
engineering, on the other hand, I am convinced that the reverse 
is the case. 

For the reasons which I have tried to indicate, there is a 
considerable surplus of engineers in this country—although 
many leave this country, and a few do leave the profession dis- 
heartened—and our technical colleges are turning out part a ly 
trained engineers in ever-increasing numbers. When an engineer 
is required, an advertisement is inserted in one of the leading 
journals without, as a rule even an approximate salary being 
offered. Then a species of “‘ Dutch auction’ takes place, and 
the lowest bidder—probably the most desperate, poor fellow— 
is offered the post. He may be an excellent engineer, or, on the 
other hand, he may not; but as a result, a man who is worth 6 
reasonable salary, and demands it, is left out in the cold. 

Is it not time that our great engineering institutions took a 
hand in the game? I am aware that there exists a species of 
engineering trade union, but for reasons which I will not enter 
into here it is receiving little support. . There are many who hold 
that engineering must become a closed profession before matters 
will become satisfactory. 

This is a matter which probably affects at least nine-tenths 
of your readers very intimately, and the views of others, 
inchuding some senior engineers, would, I am sure, be most 
interesting. 

A “Jowxtorn’ ENGINEER, 
A.M. Inst. C.E., M:1. Mech. E. 





Sir,—Mr. Purday’s account of the discouragements from 
which enthusiast c young engineers suffer, and of their subse- 
quent career after the disillusionment of their early experiences, 
will make a pathetic appeal to many of your readers. His 
remedy, howevca, is a dubious one. I find it hard to imagine 
British manufacturers endeavouring to stimulate engineering 
efficiency by giving promotion, and paying higher salaries than 
they are forced to do by the number and ability of applicants 
competing for such vacancies as there are to fill. Business is 
not carried on that way. 

There are, I think, two principal causes for the plethora of 
talented young engineers who, with all their technical ability 
are usually quite ignorant of the economic laws which are 
destined to control their remuneration and, as Mr. Purday says, 






One cause is that engineering is attractive to the natural bent 
of the youthful British mind. . That statement.is not only based 
on observation. A short time ago was published a report of s 
schoolmaster on the vocations adopted by the youths leaving 


his school. He classified 'them according to their ability, and 
it was interesting to note that much the biggest percentage of 
the ablest took to engineering. 

Strange as it may appear, the facilities for technical education 
is another cause. My experiences as a technical teacher at night 
classes in engi ing subjects convinced me that energetic 
lads found an additional inducement to enter engineering 
because they believed that if they took advantage of the cheap 
technical education and worked hard, their rewerd was sure 
to come. They had been taught to expect that “ability is 
bound to come to the top,’’ and that their prosperity in life 
would be proportionate to their effort. The consequence of 
these two causes has been a copious dnd unfailing flow of the 
brightest and most virile youth of the country imto engineering 
establishments. The further consequence has been that em- 
ployers have been able to demand a higher standard of ‘tech- 
nical knowledge and acquireménts, and at the same time offer 
‘the present low rates of payment. Nor, I repeat, is it feasible 
to suppose that employers collectively will institute a policy of 
higher payment when so far there have been sufficient induce- 
ments for their purposes without. 

A more reasonable and effective remedy—though, no doubt, 
impracticable at the moment—would be in the opposite direc- 
tion, viz., the complete organisation of the technical staff 
workers in the engineering indestry who would make it their 
business to curtail entrance at the point where excessive com- 
petition results in forcing engineers to accept salaries so in- 
adequate to the nature of the work done. 

Exnest H. 





WALKER. 
London, April 11th, 


THE WILFLEY PUMP 


Sm,—Mr. Broadley states that the designed speed of the 
above pump was 1550 revolutions per minute, and the expected 
results were obtained at 1350 revolutions per minute, This 
discrepancy is easily explained by the formula he uses. If Mr. 
Broadley bases his calculations on the correct formula, he will 
obtain more satisfactory results, and will have no difficulty in 
designing a 12in. impeller to do the duty I have previously 
mentioned. 

Mr. Broadley says “There appears to be no immutable 
law,"’ &c.; but how can he know, when he admits the above 
results are the first attempt? | cannot understand his arguments, 
re suction lift. He will find, if careful tests are made, that the 
formula I gave previously is correct, and that the pump he has 
designed will give a considerably lower suction lift at normal 
duty than was obtained with the valve closed. 

Mr. Broadley adds the velocity head to the static head when 
calculating the efficiency, but he neglects the effect of the 
increased fr.ction which will be obtained with the suction 
gland if it be made large enough to permit the suction 
opening to be increased and the velocity head at this point 
to be reduced to a reasonable figure. A water-tight gland 
under a rubbing velocity of about 40ft. per second will absorb 
a considerable amount of power, much more than would be 
lost by leakage. 

It is surprising to find Mr. Broadley still convinced that heads 
above 20ft. suction and 80ft. delivery are uncommon when 
there are so many single-stage pumps at work doimg niore 
than this. 

P. G. Jomnson. 


London, April Lith. 








Contracts.—The civil engineering and contracting depart- 
ment of Sir W. G. Armstrong, Whitworth and Co., Limited, 
has been given by the Crown Agents for the Colonies the con- 
tract for the supply, erection and equipment of new locomotive 
shops, carriage and wagon shops, an electrical power station, 
saw mills, &c., for the Ebute Metta works, which are to be 
erected new Lagos for the Nigerian Government Railways. 


Roya. Agrronavuticat Socrery.—The full list of the Council 
of the Royal Aeronautical Society for the year 1921 is as follows : 
—<Air-Commodore H. R- M. Brooke-Popham (chairman), Brig.- 
General R. K. Bagnall Wild (vice-chairman), Dr. 1l.. Bairstow, 
F.R.S., Major F. H. Bramwell, Wing-Commander Cave-browne- 
Cave, Sir Robert Hadfield, Bart., F.R.S., Captain G. de Havil- 
land, Professor B. Melvill Jones, Major A. K. Low, Lieut.- 
Colonel J. T. C. Moore-Brabazon, Lieut.-Colonel A. Ogilvie, 
Lieut.-Colonel M. O'Gorman, Dr. A. J. Sutton Pippard, Mr. 
A. V. Roe, Major-General Sir KR. M. Ruck, K.B.E., Colonel the 
Master of Sempill, Major R. V. Southwell, Lieut-.Colonel H. T. 
Tizard, Brig.-General J. G. Weir, and Major H. E. Wimperis. 
Honorary treasurer, Mr. A. E. Turner. 

Luoyp’s Rectster tv HoLitanp.—Attention has previously 
been called by Lloyd's Register of Shipping to important deve- 
lopments that have taken place in countries abroad regarding 
the representation of the society, and committees of the body, 
consisting of some of the most representative men in the shipping 
interest have already been established in the United States, in 
Trieste, in France, and in Sweden. The latest country to follow 
the example of other states in having national representation on 
Lloyd’s: Register of Shipping is Holland, where, as a result of a 
series of meetings of & sub-committee, consistang of members 
appointed by the Shipowners’ Association of the Nethérlands— 
Nederlandsche Reedersverceniging+-the Association of Metal 
Industries—Handelsvereeniging voor Metaa)-)ndustricelen—and 
the Association of Underwriters at Amsterdam and Rotterdam, 
a powerful committee of twelve members has been established 
for the purpose of co-operating with the genera! committee of the 
society in London in dealing with questions relating to, the 
classification of shipping. It may be remarked that, according 
to the latest return’, issued by Lloyd's Register of Shipping, the 
tonnage owned in Holland consists of 987 vessels with a tonnage 
of 1,792,398, and of that tonnage 50 per cent. holds the classifica- 
tion of Lloyd’s Register of Shipping. The tonnage being built 
in Holland at the present time amounts to 417,‘\¥3 tone, over & 
half of which is being constructed under the supervision of the 
surveyors to Lloyd's fogister in Holland. The members elected 
to form the Holland Committee are as follows :—Mr. M, C, 
Koning, ‘8.8. Company Nederland, Amsterdam; Mr. D. Hudig 

Jzn, Royal Dutch 8.8. Company, Amsterdam; Mr. P. A. 
Arriens, Holland 8.8. Company, Amsterdam; Mr. B. BE. Ruys, 
Messrs. Wm. Ruys and Zn., managers of the Rotterdam’ Lloyd 


8.8. Company Triton, and 8.5. Company Rotterdam, Rotter- 
dam; Mr. J. Rypperda Wierdsma, Holland-Amerika Line, 
Rotterdam; Mr. Z. W.-C.- Dekkers, of Messrs. Erhardt 
and Dekkers, shipowners, Rotterdam; Mr. H. 


es EE 


Netherlands Shipbuilding Company, Amsterdam; Mr. 


Wilton, ‘Wilton’s Yard, Rotterdam; Mr. D. C. Endert; jun., 
Rotterdam Dry Deck Company, Rotterdam; Mr. Jan Smit 
Az., Royal Shipbuilding Company, Schelde, Flushing; Mr. 


H. Molster, of Messrs. kK 





condemn the majority of them to a life of eamparative indigence. 





‘ehrer and Zn., Amsterdam; and Mr. 
N. E. Kroller, of Messrs. Kroller and Co., Rotterdam, ’ 





4l4 


THE ENGINEER 





Modern Method of Forging Garden 
Forks. 


Tue following description has been translated from an 
article entitled “Chats Concerning Drop Forgings,”’ by Paul 
Heinrich Schweissguth, published in the Zewschrift des 
Vereins Deutscher Ingenieure, March 19th, 1921. 

Some time ago I saw in the Circassian Steppes east of 
Astrachan a gipsy smith forging a fork out of a picce of 
oldiron. His wife and daughter were working his primitive 
bellows alternatively. Twelve operations were necessary, 
four of which aro illustrated in Figs. A, B, C, and D in the 
accompanying engraving. 

1 do not know since when and how forks were originally 
forged in Germany, but I know the method employed 
to-day. The engineer has come to the rescue with his 
mechanical devices, but probably in dcing so the method 
employed by the gipsy smith has been his guiding thought. 
He has, however, converted the old hand method into 
mechanical ones, with full considerations of the avoidance 














described the smith practically begins with the operation 
shown in Fig. H. The labour is, moreover, divided, in the 
more modern method, among five men, who produce 100 
forks per day, against the performance of the gipsy, who 
can only turn out five in the same time. 

A further improvement was achieved by a maker, who 
pursued a different preparatory course. He cuts a length 
of narrower flat steel, and after heating it he puts it under 
a hammer and die, and after a few powerful strokes the 
prongs are formed, as shown in Fig. P. He then separates 
the four prongs in another machine. These two preparato 
operations enable the smith to procecd practically with 
the seventh operation of his predecessor—see Fig. M—and 
complete the fork in two more operations, é.e., eight and 
nine, Figs. N and O. Similar forks are thus made in about 
five operations, as against nine of the preceding process or 
twelve of the gipsy smith. By the two first operations of 
the last method a thousand press forgings can be produced 
per day, while operations seven, eight, and nino are slower, 
and it is necessary to employ for each of them two and 
a-half men in order to keep pace with the production of a 
thousand stampings, so that in all ten men are necessary, 
which is equivalent to one hundred finished prongs per 
man per day, against twenty and five respectively of the 
two processes previously described. 








Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Labour Upheaval Cleared. 


Tue question of the safety of the mines appears 
to be clear, and the power of sabotage cannot longer 
be regerded es a useful asset for bargaining purposes. 
The position of the mines in Staffordshire, War- 
wickshire and East Worcestershire districts is better, 
and pumping 1s proceeding at all collieries though 
the regular pumpmen have not presented themselves 
for duty. The work is being carried on by volun- 
teers consisting mainly of firemen, deputies and clerks. 
There has been no attempt in these districts to interfere 
with the voluntary workers. The mineowners are reticent 
about the actual position of their mines, but they pay 
tribute to the ready and efficient help of members of their 
stafis. In the Warwickshire coalfields the water trouble 
is gradually being overcome and the tension eased. Lord 
Gainford, better known, perhaps, as Mr. J. A. Pease. who, 
as a Northern representative on the Central Council of 
the Coalowners’ Association, took part in the recent 
negotiations with the miners’ organisation, addressed the 
Birmingham Chamber of Commerce on the crisis a few 
days ago. The difference, he said, which divided owners 
and men was a question of principle between State 
control, the nationalisation of the industry, and the 
abolition of private interest in the profits of various under- 
takings. An industry could only produce what it con- 
tained. The coalowners had told the men “ We are pre- 
pared to sacrifice our profits, and while we ask you to 
accept a reduction, we are going to do it on the latest 
ascertainable data, under the acheme which your repre- 
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“Tue Ewnciwera” 


THE FORGING OF GARDEN FORKS 


of waste and economy of the available raw material. The 
shape of the fork with its thin prongs naturally suggest 
a flat strip of rolled steel; in order to be able to use such 
steel of the width W, he has imagined the prongs rolled up— 
see Fig. E—and the outermost ones, 1 and 4, turned up- 
wards to form the socket for the wooden handle. For 
economical reasons it is desirable to avoid waste, and the 


tatives and ourselves have been discussing during tho 
last three months.”” They wanted to remove the suspicion 
that existed among them and by a system of allowing 
their books to be investigated by the men’s accountants 
@ great stride forward would have been taken in removing 
it. If there were injustices between one colliery and 
another or between one district and another they could 
be adjusted through the Conciliation Boards. The coal- 
owners wished to devise the best possible system of work. 
But in the national interest nationalisation or a pooling 
arrangement would be disastrous. During the war they 
had quite sufficient experience of control. Nationalisation 
of mdustry only produced inefficient working and increased 
costs of production. Mr. Neville Chamberlain, at a 
meeting in Birmingham on the 8th inst., said that the 
tragedy with which we were faced to-day was that when 
we had just come through the winter, which had seen a 
depression in trade unparalleled in the experence of the 
oldest business men, when we were just beginning to think 
we saw a glimmer of a revival, we were confronted with 
@ vast stoppage in the coal industry, with the possibility 
of extension to the other organisations. ‘‘ What a sense- 
less, what a suicidal policy,” declared the speaker. “ I go 
further ; it is a wicked policy, because it means that when 
this dispute is over, when, at last the terms have been 
discussed and an agr t reached, it will be impossible 
in many cases to resume the production of coal for an 
extended period. It will mean that men in other industries 
must also stop and wait until there is sufficient coal for 
them to proceed again. I have no hesitation in saying 
that the miners have put themselves in the wrong by their 
action over the safety of the mines.” § ing at the 
annual meeting of Robert Heath and Lowmoor, Limited, 
iron and coal masters, of North Staffordshire, the chairman 
—Lord Harrowby—said he could not speak with certainty 











blanks sre therefore stamped out in such a way that the | on the issue of the present dispute, and could only hope 


projections intended for the prongs fit between a pair of 
such projections of the next blank, as shown in Fig. F. A 
continuous strip of steel can thus be used. On removal 
of the blank, which is still red-hot, it is bent by a second 
operator into the form shown in Fig. G. This shape is 
chosen in order to make the prongs accessible to the 
hammer which draws them into shape. The next opera- 
tions, H, J, K, and L, are performed by a smith on a power- 
driven spring hammer. He has an assistant, who re-heats 
the stampings and also attends to a little preliminary 
bending in order to isolate each prong for easier operation. 
As many as four hundred forgings can thus be produced 
per day. 

The first man engaged in the finishing processes M, N, 
and O bends the prongs into the orthodox form as shown 
in Fig. M, while a second one flattens the portion intended 
for the socket, as shown in Fig. N, and a third man forms 
the socket, as shown in Fig. O. It has already béen stetea 


that wiser counsels would prevail. In principle it had, of 
course, been agreed with the men’s representatives that 
they should share directly in the prosperity of the industry. 
His company was hopeful that that principle, when acted 
upon, would lead to more stable conditions of employ- 
ment in the coal trade than had existed during the past 
few years. The whole of the firm's staff, both at collieries, 
ironworks, and engineering departments, stepped into the 
breach when the Miners’ Federation withdrew all labour 
from the pits. The firm had had no difficulty in keeping 
up the necessary steam in order to maintain all the venti- 
lation and keep the pits pumped dry. The company could 
not but think that the Federation had been very ill-advised 
in withdrawing the enginemen and in endangering the 
existence of the mines. The men themselves would suffer 
more than anyone. The wages paid for the year covered 





by the accounts amounted to £2,008,328. It was, there- 
fore, easy to understand the anxiety caused to the directors 


that a skilled yipsy smith produces such forks in-twelve| by the constantly recurring trade disputes which did so 
operations, while with the more scientifi¢ method above | much harm to the prosperity of the country. 








Apri 15, 192) 
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Iron Trade Quarter Day. 


The April Midland iron trade quarterly mecting 
in Birmingham to-day—Thursday—proved, unfortn. 
nately, to be a very norrinal affair. Business in tho iron 
and steel trades of Birmingham and the Midlands generally 
has been brought very nearly to a standstill by the coal 
strike. There was little enough bing done before, buyers 
holding off for lower prices, and the present upheaval, 
resulting as it has in further works having been closed 
down, has brought the requirements of manufacturors 
practically to nil. In the Black Country one or two works 
are clearing their order books in anticipation of the genoral 
shut down which must follow, probably for a long period, 
if the present renewed negotiations prove abortive. For 
some time past ironmasters have not been buying more 
than the minimum requirements of fuel, in view of the 
high cost, and the expectation of reductions, and the c: isis 
finds them short. The Black Country nut and bolt mills 
that use oil fuel continue to operate, making mainly for 
stock, The small! orders which are coming along do not 
replace those which were transferred to Yorkshire and 
Lancashire during the recent strike in this industry, 
The question of Staffordshire finished iron prices is under 
very serious consideration. These prices are the highost - 
in the kingdom, and substantial reductions are admitted 
to be nece Tt is recognised as useless to maintain 
£24 10s, as the price for Crown bars, or £26 for gas strip 
while Belgian nut and bolt iron can be bought here at £11 
and steel gas strip can be got for £15. A special meeting 
of the trade on the matter has already been held in Birm- 
ingham, and the only reason a substantial reduction was 
not declared was the feeling that it could be done with 
much better effect and with greater safety when the coal 
situation is very much clearer than it is at present. The 
whole matter is, therefore, postponed. Meanwhile it is 
reported that Staffordshire nut and bolt bars are being 
offered at £20, or £2 below the recognised basis. Inasmuch 
as Belgian bars can be bought at £12, including all tran- 
port charges, the main result of the movement is to under- 
mine’ the trade organisation. A reduction of 5s. is also 
being made in certain extras. The coal crisis is much 
regretted, as it is believed, as I suggested in this letter a 
fortnight ago, that a revival in iron is spproaching, and 
this view is confirmed by reports of more business in South 
Wales, and much more encouraging reports from America. 
The strike is the ostensible reason for deferring a resum))- 
tion at some works and factories which have been idle 
since Easter. But the gate output has been very 
little effected by the strike thus far, to such a low level 
had demand fallen. There is an increasing dotermination, 
in the event of the pits getting to work, to undertake a 
policy of thoroughgoing iron price readjustment, with a 
view to re-starting the wheels of industry. Staffordshire 
ironmasters do not relish the position they have held 
since the beginning of the year, practically all the current 
business having left them high and dry. The foreigner 
is in possession of the Birmingham iron market. The 
only sales that are being made are by the European iron- 
masters. Some manufacturers, at least, are ready to pro- 
pose reductions of a sweeping character. It is recognised, 
of course, that for a time rather substantial losses must be 
sustained until trade recovers. 


The Landslide in Pig Iron Prices. 

The policy of Cleveland in again cutting down 
prices £1 10s. per ton, representing a reduction of £3 Lis. 
in five weeks, to which I made reference last week, 
was strongly commended at this week's quarterly meeting. 
It was declared to be the only means of meeting foreign 
competition, and it is believed that this sacrificial step 
will be successful, as far as that district is concerned. 
Opinion is spreading here in favour of a similar policy. 
Makers of Northamptonshire and Derbyshire pig iron 
appear to be ready to follow this example, for the reason 
that they come into competition with Cleveland. A 
definite decision on the question, however, 1s hardly con- 
sidered necessary, at present, as there is no buying, but 
everybody expects substantial reductions whenever con- 
sumers are sufficiently interested to negotiate purchases. 
The furnaces are nearly all damped down, and there is 
very little stock of pig iron now left for sale. A good deal 
of it has been sold at a loss. A few users of pig iron have 
recently shown concern as to the supplies of that material 
for engineering foundries. It is believed that whenever 
a revival commences there will be a scramble for raw 
material, especially for engineering foundries. 


More Reductions in Steel Prices. 


The downward movement in steel bars has taken 
the price of Staffordshire producers to £15 for five-eighths 
basis delivered. Bars of Belgian make can be bought at 
£9 4s. f.o.b, Antwerp, and after adding freight ana other 
expenses ste more than £3 below the British price. A 
ease has been mentioned m which continental bars were 
bought at £10 10s. delivered. Foreign competition is 
intensified. The overwhelming advantage which Euro- 
pean competitors enjoy m the dislocation of exchange 
enables then to obtain a big share of such business as is 
passing. It is considered useless, however, in the present 
state of the market, to undertske a revision of prices, 
since quotations which would put the trade on fighting 
terms with continental competitors would be wholly 
incompatible with present production costs. Wire rods 
are offered by Belgian shippers at £9 4s. f.0.L. British 
makers have effected reductions in mild steel wire amount- 
ing to from £2 10s. to £5 per ton. Bedstead angles have 
been further reduced £2 to £15 per ton. 


Cheap Scrap and Future Prospects. 


A marked revival has taken place in the scrap 
department, chiefly because heavy steel scrap is not only 
lentiful, but has become so cheap that merchants are 
aying in stocks at from £2 10s. to £3 per ton as a tolerably 
safe speculation, in readiness for the revival which it is 
hoped may follow the settlement of the coal crisis. 


The General Labour Situation. 
Owing to the existing depression of trade in 





Birmingham and the Black Country the first few days of 
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the coal strike were not marked by so profound an effect 
upon the general labour situation as might have been 
anticipated otherwise. A further increase in the number 
of unemployed is probably due to cessation of the working 
of the mines, but tho figures under this heading are not 
very considerable. A more serious aspect of the matter 
is the further set-hack to trade which has been caused. 
4 short while ago monufacturers were hopeful that the 
lowest point in the depression had been reached, and that 
orders would begin to come in, thus providing a larger 
measure of employment. Such hopes have been ruthlessly 
dashed to the ground. In view of the strike some firms 
have not re-opened their manufacturing departments since 
Easter. The problem of getting down to competitive 
costs is still occupying much attention, and further wages 
revisions have recently taken effect. A new wages agree- 
ment has now been signed by the Brassfounders’ Em- 
ployers’ Association and the Brassworkers’ and Metal 
Mechanics’ Society, which brings about a reduction in 
wages affecting approximately 8000 workmen in the 
Birmingham district. The datum point has been fixed at 
151, as existing at the date of negotiations. For men ef 
twenty-one years and upwards there is to be a reduction 
or addition corresponding to the variation of the cost of 
living points at the rate of 1d. per hour for each 12} points, 
or $d. per hour for each 6} points. The deductions or 
additions are to be made in relation to the total earnings, 
which inelude Government awards and the Churchill 
bonus. Negotiations are based on the increased basic rate 
established in 1919 and variations under the scheme will 
apply to the totals so established. The boys’ rules are to 
be the subject of further negotiations. Further reductions 
over those effected a month ago, ranging from 6d. a week 
at fourteen years to 2s. at eighteen years, have been 
decided upon by the Serew Manufacturers’ Association. 
The new rates are :—Age: fourteen years, lis.; fifteen 
years, 16s. 6d.; sixteen years, 17s. 6d.; seventeen years, 
21s.; eighteen years, 3ls.; nineteen years, 31s. ; twenty 
years, 33s.; twenty-one years and over, 35s. 3d. Piece- 
workers are to be enabled to earn 40s. a week. Still 
further reductions are to be effected from May 2nd. 








LANCASHIRE. 
(From our own Correspondents.) 


Mancnrester, Thursday. 
Iron, Steel and Metals. 


THe general position in the iron and metal 
markets seems now to be as bad as it can be, and yet 
there are gleams of hope that sanity may yet return to 
the great body of English workers, and that they will not 
allow their leaders to wreck the whole trade of the country. 


Metals. 


The trade demand for the non-ferrous metals is 
practically nil at the moment, and cannot well revive 
until ell danger of revolutionary strikes is at an end, 
while in the absence of any trade demand the markets 
eannot be expected to recover. One thing—and a very 
good thing —is, however, clear, and that is that the bring- 
ing down of prices in the non-ferrous metal market has 
been almost, if not quite, completed. Notwithstanding 
the depressing conditions, the prices do not fall, and that 
is probably because they have arrived at the bottom. 
“He that is down need fear no fell ’— that is what metal 
merchants, producers and consumers may now say to 
themselves, but, of course. it does not follow that the 
markets are about to rise. That will depend upon whether 
or not active industry can be resumed, and whether the 
consumers who could use up the stocks of copper, &c., 
ean find the means to buy. The case of Germany is one 
of the more important in this respect, and it is greatly to 
be feared that the means taken to “‘ make Germany pay 7 
will prevent her from being able to buy the large quantity 
of copper which she needs for her industries. In this 
country we are getting down the prices of iron and steel, 
and when these become as reasonable as the present prices 
for copper, engineering firms may be able to get to work 
again and to become active buyers of the non-ferrous 
metals. It would seem, then, that the future prospects 
of the copper market are fairly good, even although no 
rise in the prices may take place for months. Amongst 
experts in the tin market it is generally believed that the 
prices now current are near the bottom, and that any 
revival in demand would have a very stimulating effect 
on the market. We do not see yet whence this trade 
demand is to come, unless through the tin-plate trade. 
There was a curious rush to buy tin-plates last week, but 
it 18 supposed to havo been caused by the fear that al! 
the South Wales works would be closed this week in con- 
sequence of the coal strike ; but it may mean that buyers 
are satisfied with the present prices and do not expect to 
gain much by waiting. Tin prices depend largely upon 
silver prices, and it is noticeable that the fall in silver 
seems to be over for the present. The position in lead is 
probably not so strong as it looks. There are ample 
supplies of the metal in the market, ana, of course, con- 
sumption end buying have been hindered by the labour 
position. With copper at £68 to £70 and tin at 
£150 to £160, it is a little strange to find lead so strong 
as it is. The arrivals of lead during the first quarter of 
the year have been very much greater than they were last 
year, and in the absence of any serious demand from the 
building trade, one does not see how the consumption is 
likely to keep pace with it. Spelter seems likely to remain 
a firm market. 


Foundry Iron. 


The production of foundry iron has almost com- 
pletely stopped this week, although the coal strike is only 
@ week old. The reascn for this rapid damping down of the 
blast-furnaces is probably to be found in the fact that a 
general reduction in the prices of furnace coke has been 
expected for some time, and consequently all blast-furnaces 
have kept their stocks of coke at the lowest possible 
minimum, and the result is that stoppage of supplice 
moans immediate stoppage of the furnaces. How this 
will affect the prices for foundry iron remains to be seen 
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but at present consumers do not appear to be alarmed, and 
are not trying to buy. In the Midlands the nominal prices 
have not yet been brought into line with the latest Cleve- 
land reduction ; 
when trade is resumed. The Cleveland price has been 
forced down to £6 by the competition of foreign pig iron, 
and when Cleveland furnaces have iron to sell, Manchester 
founders will naturally buy it in preference to the Midland 
irons. Some foundry iron has been sold in small lots 
lately to those consumers who were afraid that a railway 
stoppage might prevent them from getting any. The prices 
taken for Midiand iron seem to vary between £7 to £7 10s. 
at the furnaces. 


Scrap. 


There is no business being done in scrap, but it is 
understood that good cast scrap can now be bought at 
£6 per ton, although dealers talk of £6 10s. Wrought 
scrap is at £4, and the Lancashire bar iron makers have 
reduced the official price of new bar iron to £19 per ton. 
Steel scrap is still unsaleable. 


The Engineering Trades. 


Under the present trying conditions, it would be 
too much to expect any improvement in the engineering 
trades, but the leading firms are doing their utmost with 
restricted supplies of fuel and power to maintain their 
hands—or as many as possible—in employment. There 
is a consensus of opinion amongst employers, however, 
that the overbearing attitude of the trade unions is fast 
becoming intolerable, and whatever sympathy there was 
with the coal miners regarding the reduction in wages is 
more than counterbalanced by the attitude which the 
miners have teken up in connection with the withdrawal 
of the purppmen. It is, however, thought very unlikely 
that the miners will receive the undivided support of the 
railwaymwen, whatever their leaders may decide. 


Engineering Breakdowns and Insurance. 


Speaking at a recent meeting of the shareholders 
in the British Engine, Boiler and Electrical Insurance 
Company, Limited, held in Manchester, Mr. R. C. Long- 
ridge, the chairman, referred to the heavy losses that had 
been incurred during the year owing to the breakdown of 
large generating machines in public electricity supply 
stations. Some of the accidents took place at the steam end 
and others at the electrical end. He said these acciaents 
proved that generators are not immune from mechanical 
damage, while the risk of damage from electrical causes 
is material. There was a readier disposition on the part 
of public authorities to insure against such losses due to 
the stringent financial situation, and recognition of the 
fact that repairs to such machines, which must of necessity 
be paid for at overtime rates, cost three or four times as 
much as in pre-war days. Mr. Longridge, in the course of 
his address, referred to the use of German submarime 
Diesel engines—a number of which had, he said, been 
purchased and installea for land purposes in this country. 
He remarked that while these engines were no doubt 
well suited for the purposes for which they were intended, 
they were not recommended by his company for land 
purposes, and it was felt undesirable to accept them. 


Barrow-rn-Fourvess, Thursday. 
Hematites. 


The production of iron has ceased entirely in 
North Lancashire and South Cumberland. Owing to the 
coal strike, the one furnace that had been kept going at 
the Ulverston Ironworks was damped down on Saturday 
The ironworks at Barrow, Millom, Carnforth, Ulverston 
and Backbarrow which were ali busily employed at the 
end of last year are now completely idle. The Askam lIron- 
works were closed down many months ago. There is no 
business being done, for, apart from the uncertainty 
caused by the trouble in the coal trade, there is the keen 
depression in iron generally. Prospects are certainly the 
reverse of bright, and before there can be any revival a 
new basis will have to be arrived at to enable iron to be 
produced at a much cheaper rate than has been the fact 
since war broke out. 


Iron Ore. 


The demand for iron ore has been next to nothing 
for some time, but it has now ceased to exist and the whole 
of the mines in this district are idle. No Spanish ores 
arrived in Barrow last week. At the Barrow docks the 
store of Spanish ore held is considerable. 


Steel. 


There are no new features to report in the stoe! 
trade. Business is at a standstill, and the whole of the 
plant is standing idle. The Barrow Hoop Works have been 
running on small stuff, and a good supply of raw material 
isheld. Ironfounders, &c., are doing very little. 


Shipbuilding and Engineering. 


Vickers Limited have launched the motor-driven 
vessel Scottish Standard, the first of four oil tankers tor 
Tankers, Limited. She has a carrying capacity of 10,000 
tons, and will be driven by Vickers interne! combustion 
engines. 


Fuel. 


There is nothing being done in fuel at present. 








SHEFFIELD. 
(From our own Correspondent.) 
A Tour of the District. 


At the beginning of this week, just when the con- 
ference between the Government, the miners, and the 
owners was being resumed and everyone was buoyed up 


but it is clear that that must be done | 








with renewed hopes of an early settlement, I made a 
special journey through the big steel works district here. 
It might have been the morning of a Bank holiday, except 
that on an occasion of that kind there is generally a little 
more movement about the works’ yards. Very few indeed 
of the firms were doing anything that day, for most of 
them have been finding that three or four days a week, 
or in some cases alternate weeks, are sufficient to enable 
them to keep their thin order books attended to, In the 
course of the tour I had one or two useful chats with lead- 
ing industrialists and could enter more fully into the dis- 
appointment which the miners’ action meant to them 
when I learnt first hand of the clear indications, a fort- 
night before the strike commenced, of the beginning of a 
trade revival. A week or so before that the gloom of 
industrial depression seemed to be at its deepest; then, 
almost unlooked for, came a distinct turn for the better, 
many inquiries of a very acceptable character coming to 
hand from overseas. This may have been partly due to 
the fact that labour conditions on the Continent and 
America have lately borne a striking resemblance to our 
own, and partly to the tremendous effort being exerted 
by many countries to pull themselves together and to re- 
organise their import and export trade. Regarding the 
former, I was in conversation just recently with a member 
of the Second International held lately in Switzerland, 
and he showed me documents clearly proving that the 
labour unrest here is mild compared with upheav .Js on the 
Continent. At the same time I learn from other sources 
that not only is Russia more anxious than ever to get into 
operation reciprocal trade with Britain, in which some 
of the Sheffield firms are hoping to have a pretty consider- 
able share, but inquiries are beginning to come from other 
oversea markets in a manner which gives a good deal of 
hope for the situation, for it must be remembered they are 
coming in the full knowledge of and in spite of exchange 
rates extremely disadvantageous to us. It should be 
understood that these are more in the nature of indica- 
tions, so far, than of actual business, though it is hoped 
the latter will follow in due course. 


Overseas Trade. 


In a few instances I have found that through all 
the general depression of the last six months Sheffield 
firms have maintained activity—that is, quite apart from 
locomotive and rolling stock builders and repairs, who with 
makers of railway and tramway steel have little to fear 
for a long time to come. In some cases quite a nice busi- 
ness in things like small tools has been maintained with 
Canada, and manufacturers of machine knives, hammers, 
chisels, saws, and so on, anticipate that as tho various 
housing schemes develop—if they do—so demand for such 
productions should rise. Notwithstanding all that one 
hears to the contrary, I came across an instance this week 
of a firm doing quite big things still in the production of 
magnets, though it must be admitted that, on the other 
hand, I learnt of the head of one business who, when asked 
if he was following closely the question of some kind of 
protection for the magnet-making industry, which is a new 
one to this country, replied at once: “‘ No, I don’t want 
protection. I've nothing to protect. The magnet busi- 
ness for me is dead.”” But then, of course, that might have 
supplied the very reason why he needed the benefit of some 
kind of protection. I know firms here that are being 
equipped to avail themselves of the very earliest oppor- 
tunities in the Russian market, though they do not seem 
more anxious than are the officials of the All-Russian 
Co-operative Organisation, the offices of which, in Lincoln's 
Inn-fields, I believe, include an English element, in spite 
of the “ All-Russian ” description, to get on with business. 
Indeed, from what I hear, it is more than likely that orders 
of a very substantial kind may be secured before long by 
Sheffield interests. A great deal of attention is being given 
to the Indian markets too .by manufacturers here, who 
realise that trade efforts are being exerted in the Far East 
which in the end may be considerably against their 
interests. This difficulty may have to be met by Shef- 
field firms paying more attention to the establishment in 
India of branch works or subsidiary compames. It may 
be recalled that a step of that kind was taken not long ago 
by Cammell Laird and Co., and as Sheffield has been very 
closely concerned with the Indian markets for many years 
it may be that other similar developments will be heard of 
in the near future. 


Faith in the Future. 


In the course of my inquiries this week I found 
it necessary to revise my views a little regarding the 
question of how long, had the labour conference not been 
resumed on Monday, some of the larger Sheffield and 
Rotherham firms could continue to carry on so far as fuel 
supplies are concerned. It would not be wise, perhaps, to 
make too much of the point, and, on the whole, no doubt it 
is still true to say that coal reserves are low ; but it seems 
quite clear that some of the more important works could 
be kept running three or four days a week for quite a long 
time on reserves alone. That is precisely, of course, as it 
should be, and in the matter of “* 50 per cent.’’ fuel restric- 
tions in operation at this or any other time, such prudence 
on the part of works managements should surely not be 
discounted by the action of any temporary powers that 
happen to be. In any labour crisis such as that through 
w' i h we have been passing of late, it must be infinitely 
better and wiser to keep as many men as possible busy 
than to turn them on to the streets, where What’s-his- 
name “ finds reischief still for idle hands to do.” Another 
thing I found was that, such is the profound faith in the 
industrial future entertained by some of the firms here, 
highly important new works construction is proceeding. 
To a definite instance of this I shall probably be referring 
in a subsequent letter, for at least half a million sterling 
is involved ; but a point which struck me as being rather 
singular in a day when one hears so much about trade 
depression—indeed, very little else—that portions of this 
new construction are being held up for the want of the 
installation of electrical plant. The contractors for it 
are, I was told, at least eighteen months in arrears with 
contracts on hand. 


The Armour Shops. 


A similar complaint was made at the annual 
To this 


meeting here last week of Cammell Laird and Co 
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meeting I made brief reference in ‘“‘ Latest News ” a week 
ago. May | revert to it for a moment to mention a point 
brought out by Mr. W. L. Hichens, the chairman of the 
company ? The unbalanced condition of the engineering 
trade, he said, had affected them in several ways. It 
had been extremely difficult, for instance, to obtain 
adequate supplies of some of the semi-manufactured 
articles they needed. There had also been great delays 
on the part of outside contractors in completing the com- 
pany’s new works at Penistone. The only new enterprise 
the directors had started on a large scale since the war was 
the manufacture of all-steel ra‘'lway carriages and wagons 
at Nottingham, for which the pre-war capacity was small 
and for which, he helieved, there would be an ever- 
increasing demand. The experience of the past year had 
eonfirmed his opinion that the Nottingham factory was 
likely to prove an asset of great value to the company. 
Mr. Hichens also referred to the question of the armour- 
plate department—a subject which my letters have touched 
on several times of late. The armour shops. he saia, which 
constituted a very important part of their Sheffield busi- 
ness, had been empty durmg the year and had therefore 
involvea the company in a heavy loss. If the new battle- 
ships contemplated in the Naval Estimates were laid down 
during the current vear there was every reeson to expect 
that they would receive important orders which would 
contribute materially to the relief of unemployment and 
give them an essurance of work for the principal depart- 
ments of their Sheffield factories. In view of the present 
uncertainty in the steel industry the possible reopenmg 
of the armour shops would be of great advantage to the 
company. 


Employees as Shareholders. 


The other day I saw a circular which interested 
me very much. It was addressed by the directors of 
Sheffield Steel Products, Limited—a combination of 
twenty-one firms, including a colliery—-to its employee- 
shareholders and anneunced a dividend on the sheres 
making it up to 10 per cent. for the year, plus a bonus of 
ls. on every fully peid share end 9a. on every share the 
instalments of which had been regularly paid. These dis- 
tributions for the half-year work out at the rate of about 
25 per cent. per annum, and between them the employees 
hold no fewer than 15,000 shares, though applications for 
them are still being received, I believe. Practically all the 
company’s employees work on piece rates and, from per- 
sonal knowledge. I can say that the operations at the big 
Templeborough works are carried on under ideal health 
conditions. The lay-out of the place is perfect. the plant 
and machinery being of the very latest tvpe, and the out- 
put wholly on mass: production lines. The werks site of 
about 40 acres meludes en excellent sports ground, where 
a tennis lawn has just been laid at a cost of £300. Beside 
the Templeborough buildings, the twenty-one firms forn - 
ing the combination ccntinue to run their own works as 
part of the business, so that the undertaking has very wide 
ramifications, extending to Birmingham in one direction 
and to Warrington in the other. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Drifting Towards Industrial Ruin. 


Tue threat of the railwaymen and transport 
workers, the miners’ partners in the Triple Alliance, was 
regarded hy the trading community in the North of 
Enland as the last straw, but, happily, at the time of 
writing the worst fears had not materialised. There was, 
in fact, a more hopeful and* buoyant feeling abroad, and 
it was confidently hoped that the conferences which were 
taking place would result in some sort of settlement. For 
nearly a fortnight we have been drifting towards industrial 
ruin. It is bad enough to have the coal, iron and steel 
trades paralysed, but with rail and other transport at a 
standstill the road to ruin would become a steep downward 
gradient. Foreign competitors are not slow to appreciate 
that fact. They realised this truth in the miners’ strike 
of last year when, for the first time, American coal invaded 
the European market. The coalfields of Northumberland 
and Durham have good reason to remember that strike, 
for they have not been able to recover that European 
trade which at one time was regarded as their own. Pre- 
cisely the same thing is happening on this occasion. Keen 
business men across the Atlantic ere repeating their 
operations, and on a very large scale too. Once lost, 
continental markets are diffieult—sometimes impossible— 
to regain, so that even when they return the miners may 
expect to find the industry less prosperous than ever. 
Courageous action had been taken by the leaders of 
industry in the North to counteract the increasingly keen 
forward move on the part of the foreigner just before 
the strike, as evidenced by the drastic reductions in 
prices, and matters were just beginning to show signs of 
improvement when the strike occurred Once more their 
hopes of better times have been dashed to the ground. 


Cleveland Iron Trade. 


A desire to secure supplies before the materialisa- 
tion of the threatened transport strike, coupled with the 
big drop in prices last week, created a slight spurt in 
business in Cleveland pig iron. But though a few orders 
have been placed, the volume of trade is still quite trifling, 
and the paralysing effects of the stoppage of the mines 
are everywhere apparent. Four blast-furnaces in this 
district are still blowing, they being kept in operation 
in order that steel production shall not entirely cease, but 
most of the works are now completely idle, and at best it 
must be weeks before the blast-furnaces can be at work 
again. Meanwhile such iron as may be required can be 
supplied from accumulated stocks, but as the aays pass 
and fuel stocks dwindle, work at the foundries is also 
ceasing, and consumption of pig iron is on a rapidly dimi- 
nishing scale. Chief anxiety now centres in the trade 
possibilities when the miners’ strike shall have been 
brought to a conlusion. The recent cut in prices is cer- 
tainly a step in the right direction, but even yet finality 
has not been reached in the downward movement, drastic 
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though the reductions have been. It is still possible to 
purchase Belgian foundry iron c.i.f. Tees at £5 10s. per 
top, and whilst it may be that the preference which is 
aecorded to the home product by lo-al consumers may lead 
them to pey the few shilhngs extra for Cleveland pig iron. 
it must be admitted that we are not yet in 4 position to 
eompete in the Scottish markets. It is to be remembered 
that the cost of shipment to the ports on the Eat Coast of 
Scotland adds nearly 20s. per ton to the prive »f Cleveland 
pig iron to Scottish consumers, and as the latter can pur- 
«hase Belgian iron c.i.f. at pretty much the same figure 
as the Belgian quotation on the Tees, the disparity in price 
is still too great to justify the hope of any substantial 
recovery in the Scottish, which, after all, is the chef 
avenue for the disposal of Cleveland pig iron. Thus the 
prospect of the re-starting of the furnaces on the North- 
East Coast on an extensive scale is still doubtful even if 
the coal strike be promptly settled, and it may be that 
further price cuts wil! be necessary. 


Hematite Pig Iron. 


The East Coast hematite pig iron makers adhere 
to the agreement to keep the home price at 180s. per ton, 
but it would seem that only loyalty to the ring is keeping 
the home price at that figure, as it is reported than 20s. 
per ton less will be accepted for export, the latter branch 
of the trade being free from price control. 


Iron-making Materials. 


Business in foreign ore has entirely ceased. There 
is, of courte, no coke in the market, and no price can be 
fixed. 


Manufactured Iron and Steel. 


In the manufactmed iron and steel trade pro- 
duction -has not entirely ceased, but most of the works are 
idle, and the market is at a standstill. A drop of £4 in 
the price of common iron bars brings the figure down to 
£19, and at £26 iron ship rivets are £5 cheaper. Packing 
iron has also been reduced to £12, Other quotations are 
unchanged. 


Other Industries Kept Going. 


Less immediately than many other industries, 
but nevertheless gradually so, are the engineering and ship- 
building trades feeling the effects of the present upheaval 
in the labour world. Coal does not, of course, play a 
sufficiently large part in their equipment to necessitate 
large stocks and constant supplies. But indirectly they 
must eventually be involved in the general dislocation. 
Most of the engineering works will be able to continue 
operations for another fortnight unless anything unfore- 
seen occurs, The position in the shipyards varies, but for 
the most part work is still proceeding. With the steel 
works closed, there ensues an interruption in the output 
of ships’ plates, and though large stocks of these and other 
material are generally on hand, they must eventually 
become exhausted and put a stop to the operations of the 
“black squad.” Apart, therefore, from the unemploy- 
ment that arises through the general slump in trade, these 
industries have not contributed very large quotas to the 
unemployed ranks. 


The Coal Market. 


Business on the coal market is almost impossible 
in the present circumstances. There is an entire absence 
of effort of any kind on the part of the coal exporters, who 
are compelled by force of circurrstances to mark time, and 
await the re-opening of the coal mines, There are a few 
odd lots of bunkers here and there to be had, which the 
collieries might dispose of at from 40s. to 45s., but so far 
there is no anxiety to take them out. Possibly the ques- 
tion of clearances is the awkward factor, together with the 
absence of available cargoes. There are orders for coke in 
more or less small and fairly large quantities both for gas 
and foundries, but no business is reported as actually 
transacted. 


Colliery Pumps Kept Going. 


It is gratifying to be able to report that so far as 
the North of England is concerned, there have been no 
untoward incidents arising out of the miners’ strike. 
There has been a very orderly feeling in the Northumber- 
land coalfield, and the same thing may be said in the main 
of the county of Durham. The only collieries at which 
pumping had been stopped were Hamsterly, in Durham, 
and Seaton Delaval, in Northumberland. Colliery officials, 
assisted by volunteers, have kept the water well under 
control, and the collieries will soon be ready for a resump- 
tion of work after a settlement is effected, except where 
there have been heavy falls, but to what extent falls have 
occurred will not be known until the workings are fully 
investigated. 


Blast-Furnacemen’s Wages Reduced. 


A very substantial reduction in wages has to be 
suffered by the blast-furnacemen on the North-East 
Coast in accordance with the sliding scale arrangement. 
The ascertainment for the past quarter issued by the 
Cleveland Ironmasters’ Association certifies that the 
average net selling price of No. 3 Cleveland pig iron was 
198s. 1.3ld. per ton, a drop of 26s. 4.06d. as compared 
with the ascertained price for the previous quarter. This 
means a reduction in blast-furnacemen’s wages of 26.25 
per cert., which lowers the wages from 170.25 per cent. 
above the standard to 144 per cent. above the standard. 


Steelmakers Seeking for Re-adjustments. 


The Steel Ingot Makers’ Association and the 
North of England Iron and Steel Manufacturers’ Associa- 
tion have asked the affected trade unions for an early 
conference to consider the adjustment of the war wages 
advances and bonuses securea by certain sections of 
workers. The employers suggest the abandonment of the 
12} per cent. and 7} per cent. rises given during the war, 
as well as the award of March 20th, 1920. 
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SCOTLAND. 
(From our own Correspondent.) 


Better Outlook. 


WauitE writing, the outlook is a little more 
cheerful, and the triumph of reason over force more prob- 
able. The pumps at the majority of the pits, in Lanark. 
shire and Ayrshire at least, are once again in action, and 
much property may thus be saved which otherwise would 
have been hopelessly involved. Certainly, the situation is 
only temporarily relieved, pending the result of present 
negotiations, but, nevertheless, the fact that saner pro- 
posals have been adopted in this respect holds out a 
measure of hope most acceptable to all. Perhaps even at 
this late date the miners, or their leaders, will realise what 
has been apparent all along to any business man, that the 
industrial state of the country at present is all against a 
further subsidy of the coal trade, even if the principle of a 
subsidy was ever justifiable. When all other industries 
in the country are faced with the necessity of lower wages 
and other cheaper costs, it is surely a most inopportune 
time to impose further taxation to create a subsidy. Apart 
from all other considerations, if only from the point of view 
of bad trade, the miners have chosen the worst possibl» 
moment to cease work. If the miners are beginning to sew 
that wages cannot keep at war-time levels with a re 
duced output and still allow the commodity to assume » 
marketable price basis, then truly is there room for hope. 
Let the miners by thir conscientious efforts place the 
industry on a paying basis and the general public will be 
behind them in an application for an adequate recognition 
of their services. It is not the principle of a living wage, 
but rather the means taken to foree it, especially at « 
time when industry in g-neral is groaning under numerous 
burdens, that is alienating the sympathies of the com. 
munity at large. Already the labour of months to stimu. 
late the export coal trade has been rendered futile, and 
the struggle will have to be renewed step by step. How 
ever, with a renewal of n>gotiations between owners and 
miners the position is once again more favourable, and 
given s just and reasonable settlemen’ of present difti- 
culties, the lost ground may be regained more rapidly 
than we imag ne. 


Still Defiant. 


The presence of the revolutionist is still apparent 
in the East Coast area, where the return of the pumpmen 
has been resisted and the requisition of the Federation has 
been ignored to a large extent. Many of the pits im that 
area are in a Most serious position, and the trade is bound 
to suffer for a very considerable period, even if the pros- 
perity of the district is not permanently injured. 


Works Closing Down. 


Unless the strike is settled this week, steel and 
ironworks in Scotland will practically all close down on 
Friday or Saturday. The depression in those trades is 
already very severe, owing to a lack of orders and the 
high costs of output, and the coming of the strike has only 
precipitated the crisis. It is computed that in Motherwell 
alone about £60,000 per week in wages is being lost. Steel 
works are all closed and other departments will soon 
follow suit. In Falkirk district the position is not much 
better, though the loss is not so extensive. The sugar- 
refining industry in Greenock is practically at a standstill 
for lack of fuel. 


Pig Iron. 


In common with the steel and iron works the 
blast -furnaces are nearly all at a standstill. The reduction 
of output has been proceeding steadily for weeks back, 
before the coal strike, and a stoppage was inevitable 
sooner or later, unless costs of production dropped con- 
siderab y all round. The present lack of fuel, therefore, 
has only accelerated the process. Scotch bar iron has been 
reduced by £4 per ton, making the new price £19 per ton 
delivered Glasgow siding. 


Coal. 


The coal market is, of course, in a state of sus- 
pension. All stocks are again under control. Supplies 
are fair, but will all be required for railway and municipal 
purposes. Export, naturally, is at a deadlock. Ship- 
ments for the past week amounted to 46,774 tons, against 
121,659 tons in the preeeding week and 324,572 tons in 
the same week in 1913. It has been said that arrange- 
ments have been made for the import of American coal 
at a c.i.f. price little above the recent home quotation. 
Apart from railways and other general services require- 
ments are not large, and no shortage is anticipated under 
the arrangements made by the district committees. 


Jubilee of Famous Firm. 


In commemoration of the jubilee of the firm, the 
directors of David Colville and Sons, Motherwell, enter- 
tained upwards of six hundred persons in the Motherwell 
Town Hall on Saturday evening last. A special medal was 
struck for the occasion, and men with twenty years’ 
service and upwards received a bronze medal, and those 
with forty years and upwards a silver one. Mr. David 
Colville, sen., founder of the firm, was a native of Campbel- 
town, and had ten years’ experience as an ironmaster at 
Coatbridge before selecting Motherwell as the site for his 
works. The first sod of the Dalzell works was cut in 1871, 
and the manufacture of malleable iron bars was com- 
menced in 1872. At that time the works employed two 
hundred men. One of the most notable contracts was 
the manufacturing and supplying of iron bars for the 
present Tay Bridge, rebuilt after the disaster to the first 
bridge in 1879. In 1880 the late Mr. David Colville, jun., 
induced his father to extend the works and to commence 
the manufacture of Siemens steel. Thus early the firm 
established a strong overseas connection, and it is said 
that the first plates rolled in America were made from steel 
slabs manufactured at the Dalzell works. It is also of 
interest to note that the first Atlantic yhound con- 
structed in Germany was built entirely of Dalzell plates. 
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No member of the original firm is alive to-day, but Mr. 
Elliot Fraser, who cut the first sod, is still in the employ- 
ment of the firm, whose pay roll at Dalzell numibers 5000 
with a wage bill in normal times of approximately £40,000 
per week. The chairman and -managing director, Mr. 
John Craig, C.B.E., entered the services of the firm as an 
office boy. 





WALES AND ADJOINING COUNTIES. 
(From cur own Correspondent.) 


Safety of Pits. 


The decision come to last week-end by which 
safety work at the collieries could be carried on came as @ 
great relief to all who are interested in colliery property, 
and was clearly to the advantage of the workmen them- 
selves, although many of them had unfortunately shown 
no appreciation of the fact, and were doing their utmost by 
threats to intimidate offi ials and compel them to with- 
draw from the mines altogether. It.is, however, satis- 
factory to record that since the men were instructed not 
to interfere with maintenance work, pumping operations 
in this district have been resumed and the workmen are 
loyally adhering to the decision of their leaders, except 
in just two or three instances. At the moment it is impos- 
sible to say what the condition of the mines is, as flooding 
has taken place at a number of them. There are cases in 
which if a settlerrent was reached this week work could 
be resumed probably in forty-eight hours, but it is to be 
feared that they are an exception. The probability is 
that at the majority of pits repairing operations may take 
a week or a fortnight, and in some instances even longer, 
before colliers can resume and production of coal be 
effected. There are many who believe that even under the 
most favourable circumstances little coal will be forth- 
coming this month. As far as can be seen the collieries 
in the Rhondda area have suffered relatively the most. 
Water was pouring into the Glamorgan pits at the rate of 
3000 gals. a minute, or, in other words, 800 tons per hour, 
until the officials were able to get the pumps going again 
on Sunaay. The Abergorchy group of collieries at 
Treorchy, belonging to the United National Collieres, 
Limited, suffered also from flooding. In the case of the 
Gorllwyn pit it was completely flooded, and water reached 
the top of the shaft. The danger of an explosion occurring 
at some colliemes was a very real one, and notices were 
postea up warning men not to smoke in the vicinity of 
the pit-head. It is understood that m the case of the 
Bwillfa pit, Ton Pentre, owned by the Ocean Company, 
there is just the possibility that it will be closed down 
indefinitely. Now, however, that pumping can proceed 
without interruption hopes are entertained that in many 
cases the de-watering of floodea pits will proceed apace, 
thus achieving progress towards the time when resumption 
of work can take place after differences between the owners 
and the men are composed. 


Linking Up Undertakings. 


The annual report of the well-known Ferndale 
collieries undertaking of D. Davis and Sons, Limited, 
discloses the fact that the directors have linked up by 
financial means with two other concerns. In order to 
obtain a regular outlet for the company’s output of small 
coal, arrangements have been made to supply a proportion 
of the total requirements of the Crown Preserved Coal 
Company, Limited, which manufactures the highest 
grade patent fuel in South Wales, and in conjunetion with 
this arrangement an equivalent proportion of the share 
capital of that company has been acquired. The balance 
sheet shows that the holding of 8000 ordinary shares of 
£10 each in the Crown Preserved Coal Company, Limited, 
at cost figures at £241,200. The directors of D. Davis and 
Sons have @ so acquired a block of Guest, Keen and Nettle- 
fold’s ordinary and preference shares, viz., 70,000 ordinary 
shares and 93,332 second preference shares, the market 
value of which is given as £202,416, though they are 
credited in the balance sheet at the figure of £181,213 
8s. 4d. Thus these two transactions involve an investment 
of £422,000. 


Effect of Depression. 


South Wales dock and railway companies are 
feeling acutely the loss of revenue consequent upon the 
depression in the coal trade. In the case of the Swansea 
Harbour Trust it was stated at a meeting this week that 
there was a heavy loss in the trading in the month of 
February, the amount being £13,630 14s. ld. The total 
trade of the harbour was only 157,000 tons in Februery 
compared with 385,000 tons in the same month of 1920. 
The imports were 6000 tons below 1920 and the exports 
228,000 tons. 


Unemployment. 


The state of unemployment grows worse rather 
than better in South Wales. At Cardiff, the number of 
unemployed is about 7000. The seafaring class is suffering 
particularly, and a good deal of distress prevails, to relieve 
which Cardiff shipowners have opened a fund. At New- 
port the number of unemployed on the register at the 
central Labour Exchange was 6300, including women, 
boys and girls. The in-rease during the week was about 
900. At the Newport docks branch 1400 have registered 
as unemployed, this being an advance over the previous 
week of about 800. 


Current Business. 


It scarcely need be said that business so far as 
the coal trade is concerned is at a standstill, and with the 
outlook so uncertain few, if any, coal exporters are com 
mitting themselves to any definite prices for supplies 
when work is resumed. Meanwhile competitors are, of 
course, reaping the advantage. France is taking German 
coals shipped at Rotterdam and Antwerp, and there is 
no doubt that the Americans have sold some cargoes for 
shipment to Europe, but it is evident that so far the 
Americans have not sold on anything like the scale they 
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did at the time of the strike in this country last October. 
The fact is that conBumiérs avroad’ are not in gréat need 
of supplies, as they have fairly good steéks, in addition 
to which industrié! a~tivity in contniental countries is not 
as good as it might be by any means. Naturally the 
question is being discussed as to what values will be like 
when collieries here do get going agair, and the general 
opinion appears to be that Admiralty large coals will be 
round about 50s., but doubts are entertained whether 
that figure will be maintained for long. It is questionable 
whether the demand from abroad will warrant it. It is 
because the inquiry is expected to be so limited that 
doubt is held whether for several months collieries will be 
able to work full time, which makes even commercial men 
think that the proposals of the coalowners concerning 
wages are not too generous for the unskilled men who are 
paid a day wage. However that may be, there is also the 
fact that the time of the year is approaching when brisk- 
ness in the demand for coals, even under normal circum- 
stances, falls off, viz., the summer time, and then, when 
the autumn comes round, buyers abroad invariably restrict 
their requirements to the minimum in order to bear the 
market as much as possible to enable them to contract for 
supplies over the following year at as low a figure as 
possible. In these circumstances the outlook for 1921 is 
not an alluring one, and the conviction prevails that 
business throughout the year will be on a hand-to-mouth 
scale and at the best very limited. 








Latest News from the Provinces. 


WALES AND ADJOINING COUNTIES. 
Port Talbot Railway and Docks. 


The official announcement is made that negotia- 
tions between the Great Western Railway Company and 
the Port Talbot Railway and Docks Company have 
resulted in provisional arrangements whereby the Great 
Western Company will take over the Port Talbot Railway 
and Docks Company on terms which are deemed satis- 
factory to both undertakings. 


Swansea Metal Exchange. 


The South Wales Siemens Steel Association has 
made a cut in sheet and tin bars of £1 10s. per ton to £13. 
This reduction is expected to contribute towards reviving 
the tin-plate and galvanising sheet trades. Prices of 
tin-plates are steadier, not so much on improved trade as 
the fact that stocks are getting reduced. Consumers, it 
is anticipated, will shortly be bound to come into the 
market to cover their requirements. 


Seamen's Ballot. 


The sailors and firemen at South Wales ports 
have been balloted as to whether they approve of a stop- 
page of work in sympathy with the miners or whether they 
should continue at work and afford the miners financial 
assistance. Returns to hand show as follows :—Cardiff : 
For stoppage, 266; against, 593. Barry: For stoppage, 
246; against, 35. Asa matter of fact, the majority of the 
sailors and firemen are already idle. 








CATALOGUES. 


Birste, Honsox anv Co., 106, Queen Victoria-street, E.C. 4 
Illustrated catalogue dealing with the Monitor patent safety 
appliances for cooling water systems, for which the firm is 
agent for London and the South of England. 

Tae Westincuovse Morse Cratn Company, Limited, The 
Chaineries, Letchworth, Herts.—Illustrated brochure, No. 
WH 121, dealing with the Westinghouse Morse chain drive 
This brochure, in two-colour working, shows the different appli- 
cations to which the chain may be utilised. 

Brampton Bros., Limited, Oliver-street Works, Birmingham. 
—Illustrated pamphlet under the title “‘ Power Transmission by 
Chain.” The book deals exhaustively with the advantages and 
efficiency of chain gearing, whilst the installation and mainten- 
ance of chain gearing is also discussed. 

Hersert Terry anv Sons, Limited, Redditch.—An excep- 
tionally well-produced catalogue of the firm’s manufactures. 
Illustrations of springs, press work, wire work, small metal 
goods and novelties are given, whilst a numerical and alpha- 
betical index is given at the end of the volume, which consists 
of over ninety pages. Also leaflet showing Terry's licence 
holders and their manner of fitting to different vehicles ; a sheet 
illustrating and describing Terry's steel spring exercisers ; and 
a copy of Terry's book of practical time and labour-saving ideas. 








LAUNCHES AND TRIAL TRIPS. 


CHATEAUROUX, for coal-carrying traffic ; built by Tyne Iron 
Shipbuilding Company, Limited, to the order of the Forth Ship- 
building and Engineering Company, Limited; dimensions, 
378ft. by 53ft. by 26ft.; to carry 7000 tons deadweight. Engines, 
triple-expansion, 23}in., 38in., and 64in, by 42in. stroke, pressure 
180 1b.; constructed by Sir W. G. Armstrong, Whitworth and 
Co., Limited ; trial trip, Saturday, February 26th 


Brrrmex, No. 10, oil barge for harbour and river purposes ; 
built by Harland and Wolff, Limited, to the order of British 
Mexican Petroleum Company, Limited; dimensions, 155ft. 


by 36ft. by Llft.; to carry over 800 tons of oil. Oil pump, 
capable of pumping 200 tons of oil per hour, steam for which is 
supplied by an oil-fired boiler having a working pressure of 
180 Ib.; delivered to owners, February 28th. 


INveRLerTH, “‘N” type standard vessel; built by Harland 
and Wolff, Limited, to the order of British Mexican Petroleum 
Company, Limited ; dimensions, 428ft, by 55ft. 5in. by 38ft. ; 
gross tonnage, 6900; to carry fuel oil in bulk in cylindrical 
tanks. Engines, triple-expansion ; oil fuel; trial trip, March 
3rd. 

NorpxKywn, steel screw steamer; built by Craig, Taylor and 
Co., Limited, to the order of H. C. Gorrison ; dimensions, 402ft. 
by 53ft. by 29ft. moulded. Engines, 27in., 45in., and 74in. by 





5lin. stroke, with three boilers working at a pressure of 180 Ib. 








arranged for both coal and oil burning; constructed by Blair 
and Co., Limited; trial trip, Thursday, March 3rd. 

Brtryex No. 11, oil barge for harbour and river pur; : 
built ‘by Harland and Wolff, Limited, to the order of British 
Mexican Petroleum Company, Limited; dimensions, 155ft. by 
36ft. by 11ft.; to carry 800 tons of oil in three cargo oil tanks ; 
fitted with a powerful oil pump capable of pumping 200 tons of 
oil per hour, steam for whieb is supplied by an oil-fired boiler 
having working pressure of 180 Ib.; de ivered to owners, Tuesday, 
March 8th. 


Suear Garra, single-deck screw collier; built by Blyth Ship- 
building and Dry Docks Company. Limited, to the order of 
Souter and Co.; dimensions, 271ft. by 38ft. 8in. by, 18ft. 7in.; 
to carry 2550 tons. Engines, triple-expansion, 22jin., 37in., and 
62in. by 39in. stroke; constructed by MacColl and Polleck 
limited; launch, Thursday, March 10th. 


Lorteyt, coal-carrying steamer; built by Tyne Iron Ship- 
building Company, Limited, to the order of the Forth Ship- 
building and Engineering Company, Limited; dimensions, 
364ft. by 52ft. 6in. by 26ft.; to carry 7000 tons deadweight on 
draught of 23ft. Engines, triple-expansion, 23jin., 38in., and 
64in. by 42in. stroke, pressure 1801b.; constructed by Sir W. G. 
Armstrong, Whitworth and Co., Limited; launch, Thursday, 
March 10th. 


T.S. Losapa, twin-screw cargo motor vessel ; built by Harland 
and Wolff, Limited, to the order of the Pacific Steam Navigation 
Company; dimensions, 420ft. by 54ft. by 35ft. 3in.- gross 
tonnage 6750. Engines, two six-cylinder four-cycle Diesel oi! ; 
constructed by builders; launch, Thursday, March l0th. 


Mrrarcores, fruit-carrying ship; built by Swan, Hunter and 
Wigham Richardson, Limited, to the order of the Atlantic Fruit 
Company ; dimensions, 270ft. by 39ft. by 25ft. Engines, triple- 
expansion; constructed by builders; sister ship to St. Mary, 
recently launched ; launch, Saturday, March 12th. 


Incemore; built by Irvine's Shipbuilding and Dry Dock 
Company, Limited, to the order of Johnston Line, Furness, 
Withy and Co., Limited; dimensions, 372ft. by 52ft. by 
26ft. 9in.; to earry 6150 tons deadweight. Engines, triple- 
expansion, 26in., 43in. and 73in. by 48in. stroke, pressure 
180 lb. Howden'’s forced draught fitted; constructed by 
Richardsons, Westgarth and Co., Limited ; trial trip, Thursday, 
March 3lst. 


K’var Li, powerful drag suction dredger; built by Lobnitz 
and Co., Limited, to the order of Hai-Ho Conservancy Com 
mission, Tientsin ; trial trip recently. 


Nerpo, steel suxiliary-powered schooner; built ‘by Van 
de Kuy and Van de Ree, to the order of Van Oppen and Co., 
Limited ; dimensions, 120ft. by 20ft. by l0ft. 3in.; to carry 
300 tons deadweight; 180 brake horse-power four-cylinder 
Kromhout motor ; launch, recently. 


GvuImLio Cesare, passenger liner of 22,500 gross tons; built by 
Swan, Hunter and Wigham Richardson, Limited, to the order of 
Navigazione Generale Italiana, to run between Genoa and 
Buenos Aires; dimensions, 633ft. by 76){ft. by 50jft. to awning 
deck. Engines, four eets of single-reduction geared turbines 
of 21,900 horse-power driving four propellers, pressure 220 Ib.; 
constructed by Wallsend Slipway and Engineering Company, 
Limited; to carry 243 passengers in de luge state-rooms, 306 
second-class passengers, 800 emigrants, and 520 crew; trial 
trip, recently. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked to state that Mr. Walter Rutherford has been 
elected a director of the Calcutta Tramways Company, Limited. 


Tae Guaranty Trust Company or New Yorx asks us to 
announce that it has opened an office at 51, Castle-street, 
Liverpool. 

Tse Socreta Anonma “Ereentrr”™ Prerra ARTIFICIALE 
asks us to state that it has established branch offices at 27, Old 
Jewry, London, E.C. 2. 

We are asked to state that Nortons (Tividale), Limited, of 
Tipton, have appointed Mr. A. Wallis Bainbridge, of 63, Queen 
Victoria-street, London, E.C. 4, their agent for London. 

WE are informed that the business of the Oriental Tube Com - 
pany, Limited, West Bromwich, has been acquired by the 
General Electric Company, Limited, 67, Queen Victoria-street, 
London, E.C. 

Mr. J. B. Rupxry, of 212s, Shaftesbury-avenne, London, 
W.C. 2, asks us to state that he has been appointed representa- 
tive in Great Britain for Messrs. Sprecher and Schuh Company, 
electrical apparatus makers, of Aarau, Switzerland. 

Vicxers-Perrers, Limited, of Ipswich, inform us that they 
have now opened new offices and showrooms in conjunction with 
Petters, Limited, at 758, Queen Victoria-street, London, E.C. 4 
A new branch office has also recently been opened at 30, Lower 
Sackville-street, Dublin. 


Hersert Morris, Limited, Loughborough, England, informs 
us that its Sheffield branch office has been removed from 
Cairns Chambers, St. James-street, to Montgomery Chambers, 
Hartshead, Sheffield. The telegraphic address and telephone 
number are as before, viz., Telephone No. 2400 Central; tele- 
grams, Comorris. 

McCiure anp Wauirtrretp, Mersey Dynamo Works, Stock- 
port, have appointed the City Electrical Company, 1, Emerald- 
street, Holborn, their sole agents for export, also for the follow- 
ing districts :—London and South-East Coast; Lincolnshire 
(High-street, Scunthorpe, Lines.); the East Riding of York- 
shire (Jameson-street, Hull); the North-East Coast (67, Grey- 
street, Neweastle-on-Tyne); and South Wales (16, Charles- 
street, Cardiff). 








Past AND Present Crewe Men.—On Friday, April 22nd, 
the thirty-second annual dinner of the past and present pupils 
and premium apprentices of the London and North-Western 
Railway, who served their time in the Crewe works, will be held 
at Prince’s Restaurant, Piccadilly. Mr. Charles Dent, general 
manager of the Great Northern Railway, will be in the chair, 
and Sir Frederick Banbury, chairman of the Great Northern 
Railway, will be the guest of the evening. Ail Crewe men 
wishing to attend the dinner are requested to put themselves 
in touch with Mr. Reginald Terrell, at 12, Suffolk-street, Pall- 
mall, 8.W. 1. 

Tue INstITUTE oF METALS.—For the first time since its forma- 
tion in 1908, the Institute of Metals will be paying, in the autumn, 
a return visit to a provincial city. The meeting will be held in 
Birmingham on September 2\st-23rd, the first autumn meeting 
of the Institute having also been held in that city in November, 
1908. The arrangements for the September meeting are in the 
hands of the Committee of the Birmingham Section of the 
Institute, of which Dr. H. W. Brownsdon is chairman. The 

rogramme will include a reception by the Lord Mayor of 

irmingham, visits to the University and works in the neigh- 
bourhood, as well as excursions in the locality. Further informa- 
tion may be obtained from the secretary, Mr. G. Shaw Scott, at 





36, Victoria-street, Westminster, 8.W. 1. 
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IRON ORE. 
N.W. Coast— 
ee ee eee 49/- to 60/- 
eR ee en 39/- 
+ N. African 39/- 
N.E. Coast— 
ee ae oa - 
| Eee ees 87,6 
PIG IRON. 
Home. Ex 
£ «ad £ a 
So0TLaND—* 
Hematite ... on 900 _ 
No. 1 Foundry ... 810 0 = 
Ba8: 4 te 8 5 0 a — 
N.E, Coast— 
Hematite Mixed Nos.... 900 2 8 00 
No, 1 — 2 6 = 8 26 
Cleveland— 
| eS a eee 650 610 0 
Silicious Iron... 6 5 0 610 0 
No. 3 G.M.B. 600 6 5 0 
No. 4 Foundry 519 0 640 
No, 4 Forge 517 6 6 2 6 
Mottled ... 517 6 6 26 
=. 515 0 o- 600 


(All Midland prices waiting to be adjusted to the 








































MIDLANDS. 
aew Cleveland cut)— 
Staffs. — 
All-mine (Cold Blast)... 18 10 0 to 1817 6 
Part Mine Forge ... ... oa Se. ae ae - 
én Foundry No. 3 810 0teo 9 0 0 
Northampton? (Probably 20/- lower all round)— 
Foundry Nos. 2 and 1 715 Oto 810 0 
Pa No. 8 710 Oto 8 0 0 
Forge 70 0to 710 0 
Derbyshire ?#— 
No, 3 Foundry Uncertain. 
eo ” 
Lincolnshire *— 
a Uncertain, 
Sn ” 
a a ae ” 
N.W. Coast— 
N, Lanes. and Cum.— 
Hematite Mixed Nos... 9 0 0 
ee w «om Se eee ee 
MANUFACTURED IRON, 
Home. Expert. 
2s. da. £s. d. 
SooTLaND— 
Crown Bars ... ... «. 19 0 0 0 
Best ,, 3100 — 
Angles 30 00 _ 
Tees 31 0 0 - _ 
N.E. Coast— 
Crown Bars ... 19 0 0 21 00 
Best ,, 20 00 22 0 0 
Angles 3015 0 8210 0 
Tees ede tt" one 3110 0 33 10 O 
Laxcs.— 
Crown Bars ... 19 0 0 — 
Hoops 2% 5 0 20 ~«0 
8S. Yorxs.— 
Crown Bars ... 2410 0 —_ 
Best, 2510 0 & 
Hoops 23 5 0 — 
MrpLanps— 
Marked Bars (Staffs.)... 2710 0 ... .. - 
Crown Bars ... ... 2310 0 to 2410 0 
Nut and Bolt Boss 20 0 0 to 22 0 O 
Black Sheets (dbls. ) 20 0 0 to 21 0 O 
Galv. Sheets 24 W.G. 
(f.0.b. L’pool, orequal) 24 00 ... ... _ 
Gas Tube Strip - 2410 0 to 26 00 
STEEL, 
Home. * Export. ¢ 
2s. a, & ss. d, 
JoorTLanD—* 
Boiler Plates... 200 2400 
Ship Plates fin. andup 19 0 0 a 
Sections ... ... 1710 0 _ 
Steel Sheets ,in.tojin. 19 10 0 a 
Sheets (Gal. Cor. 24 B.G.) 200 
Ia view of the mines dispute 


Prices for Metals and Fuels. 














STEEL (continued) 
N.E. Coast— Home. Export. 
2s 4, 2s. a, 
Ship Plates 19 0 0 -- 
Angles ... ... 1710 0 - 
Boiler Plates ... 23 0 0 - 
SE wener-copd 1710 0 ° - 
Heavy Rails ... 18 0 0 _ 
Fish-plates 23 00 - 
Channels... ... 20 0 0 — 
Hard Billets ... 15 00 = 
Medium Billets 1410 0 os 
N.W. Coast— 
Barrow— 
Heavy Rails ... Wooo" gr. - 
Light ,, 21 0 Oto 3 0 0 
Billets 18 0 0 = 
Ship Plates ... 19 0 0 
Boiler ,, 2600 _— 
MANCHESTER ( Prices nin and uncertain)— 
Bars (Round) 1510 Oto 17 0 0 
» (others) 16 0 Oto 18 0 0 
Hoops (Best)... ... 28 5 0 as 
» (Soft Steel) 23 5 0 om - 
PED. sn te ee es OO Ot DR OC OC 
» (Lanes, Boiler)... 27 0 0 to 30 0 0 
SHEFFIELD (Prices irregular and uncertain)— 
Siemens Acid Billets ... 20 0 0 — 
Bessemer Billets ... 19 10 0 _ 
Hard Basic ww ose’ 2 2 — 
Soft ,, 1419 0 to 1510 0 
Hoops ... 2 5 0 on 
MIDLANDS— 
Rolled Bars ... ... ... 15 0 0 to 16 0 0 
Soft Billets and Bars ... 1210 0 to 14 0 0 
Hoops ... 1810 0 t 2000 
Tube Strip... 17 0 0t 18 0 0 
Angles and Joists 1710 0 _- 
WO ee, wre: ces icce oe WB.O we - 
Wire Rods ... 1515 0 — 
NON-FERROUS METALS. 
SwaNsza— 
Tin-plates, I.C., 20 by 14 ... on 28/- to 31/- 
Block Tin (cash) . : | tone ou 16110 0 
se (three months) . 165 0 0 
Copper (cash)... ... ... 69 0 9 
» (three months) 69 2 6 
Spanish Lead (cash) ... ... 2017 6 
- (three pa 2110 0 
Spelter (cash) ... ... «. 25.12 6 
a (three months)... . 2617 6 
MANCHESTER— 
Copper, Best Selected Ingots .., a9. ¢ 
s» Electrolytic 73 00 
» Strong Sheets ... ‘ 1146 0 0 
» Loco Tubes ° 01 
Brass Loco Tubes a 01 i 
» Condenser ... ° O11 5 
Lead, English deo. eee 2 2210 0 
» Foreign o 21 0 0 
(Metal prices practically wnchanged). 
FERRO ALLOYS, 
(AU prices now nominal). 
Tungsten Metal Powder... ovo 2/4 per Ib. 
Ferro Tungsten om 2/- per Ib, 
Per Ton, Per Unit 
Ferro Chrome, 4 p.c. to 6 p ¢. carbon... 7 5/- 
~ 6 p.c. to 8 p.c. » £37 15/- 
“ 8 p.c. to 10 p.c. - £36 10 0 15/- 
9 Specially Refined 
Max. 2 p.c. carbon --- £86 82/- 
sane DZ .--£102 39/- 
» 0°75 p.c. carbon .., ---£120 47/- 
»» carbon free .., .. 3/- per Ib. 
Metallic Chromium ... 6/6 per Ib. 
Ferro Manganese ‘ (per ton) £25 
»  Bilicon, 45 p.c. to 50 p.c. —_> 0 scale per 
un 
= » 7p. .--£28, scale 12/- per anit, 
»» Vanadium -«» 26/- per Ib. 
» Molybdenom ... --- 7/9 per lb, 
Nickel (per ton) .- £205 
Cobalt eee -» 19/- per Ib, 
Aluminium (per ton) one «-- £150 





FUELS. 
SCOTLAND. 
LaNaRKSHIRE— 
(f.0.b, Glasgow)—Steam 
is - a ces 
~ - ee 
ne ee Trebles ... os athe 
89 - Doubles ... 
re Singles ... 
AYRSHIRE— 
eee 
. o SS ea 
- - Trebles ... : pci \eos 
FirssHIRne— 
(f.0.b. Methil or Burnt- 
island)}—Steam ... ... 
Screened Navigation ... 
NT cents <fs,. b04_.00 
Doubles ... 
Singles 
Loraians— 


(£.0.b, Leith) — Best Steam 
Secondary Steam ... 
Trebles +n 
Doubles ... 
Singles ... stun ott Seen 

ENGLAND. 

1N.W. Coast— 


Household 

Coke > “a 
NORTHUMBERLAND— Home. 

Best Steams ... 36/2 

Second Steams 33/- 

Smalls 30/8 

Unsereened ... 32/8 

Household 36/ - 
DurHamM— 

Best Gas... 36/- to 37 on 

Second 35/- to 36/- 

Household ... 36/- 

Foundry Coke 70/3 

Furnace... ... 62/9 eee 
SHEFFIELD—* 


8S. Yorks. Best Steam Hards 
Derbyshire Hards 
Seconds ... = 
Cobbles ... 
Nuts 
Washed Smalls on 
Best Hard Slacks ... 
Seconds és 
Soft Nutty ,, 
Pea ” 
Small - 
House, Branch 
- Best Silkstone... iad yeew bees 
Blast Furnace Coke ee 
CaRDirF— *SOUTH WALES. 
Steam Coals : 
Best Smokeless Large 2... 6c. cee ase 
Second Pm 0 dus Peds odd 
Ordinary Dry Large a 
Best Black Vein Large ... 
Western Valley e 
Best Eastern Valley large 
Ordinary ” ” 
Best Steam Smalls 
Ordinary 
Washed Nuts - 
No. 3 Rhondda Large 
Smalls ... 
Large ... 
Through re 
a ee 


” ” 
No, 2 2 
ih] ” 
” 
Coke (export) 
Patent Fuel 
Pitwood (ex ship) 
Swanska— 
Anthracite Coals: 
Best Large 
Seconds . 
Red Vein ... ... 
Big Vein... ... ove 
Machine-made Cobbles id 
Eee «cco. o> . 400. 000 
Beans ... 
BORD ..; ccs! 90 
Rabbly Calm = .n5 nce nee cee soe wee 
Steam Coals: 
Smalls << out, oh cen conmeee 
Cargo Through eco one 


shoe are LSC E no THOT and the prices 7= Seite are snitile sisiialuad 


We give those that ruled immediately prior to the suspension of werk. 










1 Delivered 
® Export Prices—F,.0.B erea 


8 For inland sales, * Per ten f.0.b, 





2Net makers’ works, 


‘G 


ow, Lanarkshire Ayrshire, 
7 Except where ther abn cdticn nn end on fer inland and f.0,b, for export, and coke is per ton en rail at ovens and f.o.b, for export 


Export, 


35,6 to 37/-. 

37/6 to 38,6 

40/- to 50/- 
36/6 
33/ 
28}. 


35,6 
40/- 
32/- 


35/- 


45/- to 49/- 
56/8 to 60/- 
66 /- 
Neutrals, 
42,6 
37/6 to 40/- 
17/6 
83/- to 35/- 
45/- 


40/- 
35/- to 37/6 
45/- 
60/- to 70,;- 


83/2 to 33/8 
32/8 to 33/2 
31/8 to 32/2 
31/8 to 32/2 
31/2 to 32/2 
28/8 to 30/2 
20/- to 25/- 
20/- to 23/- 
20/- to 25/- 
18/- to 22/- 
15/- to 18/- 
37/2 to 37/8 
33/8 to 34,2 
(55/- export) 


57/- to 59/- 

55/6 to 56/- 
54/- to 55/- 

62/6 to 53/- 
54/- to 54/6 

53/- to 53/6 
53/- to 53/6 
52/- to 53/- 

25/- to 27/6 
16/6 to 22/6 
39/- to 40/- 
54/9 to 55/- 
35/- to 37/6 
51/- to 52/- 
33/8 to 34/9 
15/6 to 17/6 
60/- to 62/6 
45/- to 47/6 
85/- to 37/6 


55/- to 57,6 
52/6 to 55/- 

50/- to 52/6 
60/- to 52/6 
65/- to 67/6 
65/- to 67/6 
60/- to 65/- 

42,6 to 45/- 
9/6 to 11/6 

12/8 to 17/6 


52/- to 53/- 
49/- to 50/- 

15/6 to 20/- 
83/3 to 84/9 


5 Home Prices—All delivered Glasgew Station. 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


Coal Supplies. 


Tue stmke of British colliers is affecting this 
country much less seriously than on previous similar 
occasions, when the cessation of fuel supplies from England 
caused @ general embarrassment. At # time when France 
procured the greater pert of her steam, anthracite and 
household coals from Britein, a strike entailed interruption 
to many industries and necessitated the strictest economy 
on the part of coal users, while even the railway service 
had tc be reduced as if the sirike were teking place in this 
country. The fear that supplies might be stopped at 
any moment, and the exorbitant prices that had to be 
paid for British coal, compelled the French Government 
to take urgent measures to relieve the country of its 
dependence on England. The first step under the Spa 
Convention was to make Germany furnish the quantity of 
coal fixed by the Versailles Treaty, and at the same time 
errangements were made with American coal companies 
whereby steadily increasing consignme:ts of fuel have 
been coming from the States at prices considerably below 
those previously paid for English coal. At the present 
moment, therefore, France has constituted stocks of coal 
which enable her to view the strike with equanimity. 
This experience has shown that, except perhaps for the 
best steam coals, the country could get along very well 
even if it did not obtain another ton of coal from England. 
Having control of the Ruhr Basin as well as that of the 
Saar, France is more than compensated for the diminished 
production in the Nord, although the quality of the German 
coal is generally poor and the fuel does not produce gooa 
cokes for foundry purposes. On the other hand, with the 
heavy drop in freighte, there does not seem to be any 
practical limit to the quantity of coal that can be imported 
trom the United States. At present, the only serious 
irapediment lies in the difficulty of aischarging the coe! 
at Havre. In view of the complete change that has taken 
place in the foreign coal trade during the past year, the 
French regard with amazement the attitude of the British 
miners, They are making an already bad situation 
immeasurably « orse. There is always hope for British coal 
on account of its beiter quality and the facility for import - 
ing it into France, but the coal can only be sold at the prices 
consumers will pay for it—that is to say, a price regulated 
by the values of American and other fuels. Nothing can 
change the law of supply and demand. 


The New Tariffs. 


This week has been published the lisi of general 
duties on imported goods; that is to say, the duties 
imposed against countries with which there is no com 
mercial arrangement, and especially against erstwhile 
enemy countries, where the depreciated currency permits 
of ruinous competition with French products. Under 
ordinary circumstances, the general tariff would be 
applied to the United States, which has no reciprocity 
with France, but in view of the fact that the general 
tariff is mainly directed against countries with a depre- 
ciated exchange, an exception is made in favour of America 
so far as concerns many goods that will come under the 
minimum tariff. The new general tariff is extremely high, 
and is further increased by higher coefficients. Although 
they have not all yet been published, it appears that the 
former maximum of 3 will now be taken as a minimum, 
which means that the duties will be multiplied by a 
coefficient of 3 at least. To take a few examples, prime 
movers are taxed from 48f. per 100 kilos. to 160f. per 
100 kilos., according to the total weight in the case of 
reciprocating engines and from 72f. to 240f. for other 
descriptions of steam or other engines. The cuties on 
steam portables are 56f.; on semi-portable:, 64f.; on trac- 
tion engines-and steam rollers, 60f.; on locomotives, from 
60f. to 92f.; on textile machinery, from 32. to 72f.; on agri- 
cultural machinery, from 48f. to 60f.; on dynamos, from 
80f to 420f. per 100 kilos., according to the total weight ; 
on flour-milling machinery, elevating machinery and fixed 
railway material, 40f.; on machine parts and transmissions 
from 52f. to 160f. Seeing that the above duties are for 
the most part trebled by the coefficient, it is obvious that 
they are practically prohibitive, the object apparently 
being to provide the Government with a means of protect- 
ing home industries, and at the same time to furnish it 
with a powerful arm for negotiating commercial arrange- 
ments with other countries. 


Iron and Steel Exports. 


The new impor: duties must necessarily have 
the effect of keeping up prices on the home markets, and 
incidentally of closing markets abroad to French products, 
unless those duties are made use of in the game of give 
and take. Therefore French producers are agitating for 
the provision of adequate facilities for exporting their 
surplus output of iron and steel. Thet the matter is a 
very serious one is evident from the estimated production 
of crude metal and rolled iron and steel when the mete!l- 
lurgical industry is completely reconstituted. It is believed 
that the total will reach 11,000,000 to 12,000,000 tons a 
year, of which the home consumption will be from 
5,000,000 to 7,000,000 tons, thereby leaving a surplus of 
about 5,000,000 tons for export. As the result of a full 
investigation of the Government Departments interested, 
it is proposed to offer pig iron producers and steel firms 
specially reduced carriage rates to the ports and to the 
frontiers, and also to reduce the price of cokes used in the 
manufacture of products destined for export. Such an 
arrangement will necessitate a rather extensive organisa- 
tion, and the Comité des Forges is now canvassing the 
opinions of all those firms which are interested in the 
development of an export business. The facilities thus 
offerec are likely to be the beginning of a much bigger 
scheme which will embrace most tranches of the engineer- 
ing trades, for the country’s productive capacity has 
increased so considerably that the industrial future depends 
more and more upon the opening up of foreign markets. 
Especially is that so in the case of the locomotive and 
wagon builders, who have sufficient to ao for the moment 
in completing the equipment of the home railways, but 
will soon have to look for orders abroad. 








British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given is the Gato of cantetibes ; the second date, 
at the end of the abridgment, is date o the acceptance of the 
plete Speci ficati 











INTERNAL COMBUSTION ENGINES. 


159,789. June 8th, 1920.—InteTr Vatves ror Gas Enorxes, 
Schneider et Cie., No. 42, Rue d’Anjou, Paris. 

In this admission gear for gas engines there are three separate 
valves. There is the dam mushroom mixing valve A, an 
oscillating gas inlet valve B, and an air inlet valve C. Separate 
excentrics are used to operate the valve A and the valves B 


N°I59,789 





and C, which latter are also under the control of the main 
yovernor. The essential characteristic feature of the invention 
is the proportioning of the cocks B and.C in such a manner 
that the area of their open orifices is always less than that of 
the admission va!ve.—March 10th, 1921. 


TURBINE MACHINERY. 


159,580. November 27th, 1919.—Gzarep TurBINE INsTALL- 
Tions, H, L. Guy, Trevethin, Albany-road, Victoria Park, 
Manchester, and the Metropolitan-Vickers Electrical Com- 
pany, Limited, 2, Norfolk-street, Strand, London. 

In order to reduce the shocks which may be transmitted from 
the propeller to the gearing in marine geared turbine installa- 


N°159,580 





tions, the inventors interpose a spring coupling of the type 
shown in the illustration.—February 28th, 1921. 


DYNAMOS AND MOTORS. 


159,681. December 17th, 1919.—ImPpROVEMENTS IN AND 
RELATING TO DyNaMO-ELECTRIC Macutnes, The British 
Thomson-Houston Company, Limited, of 83, Cannon- 


street, 
Rugby. 
This specification describes a special armature winding 
which facilitates commutation. Each coi] is divided into two 
portions A and B, and placed on opposite sides of the teeth C. 
The end two portions of the winding are joined together, so 
that they are connected in parallel, and opposite ends are 


and Frank Percy Whitaker, of 237, Clifton-road, 


N°159,68! 


- One Pole pitch 








connected to adjacent commutator bars. With this arrangement 
one half of each coil is Wound slightly over full pitch, and the 
other slightly under full pitch, so that the mean pitch of the 
two portions is exactly full pitch, and as equal electromotive 
forces are generated in both parts of each coil, so circulating 
current flows between the two parts of the coil connected to the 








commutator segments.— March 10th, 1921. 
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TRANSFORMERS. 


159,620. December 3rd, 1919.— ImrroveMENTS IN AND RELAT- 
Ine TO THE Cones OF ELECTRICAL TRANSFORMERS AND 
THE Luke, The British Thomson-Houston Company, of 
83, Cannon-street, London, E.C. 4, and the General Electric 
Company of Schenectady, U.S.A. 

The assembled core is made up by fitting together four groups 
of laminations, so as to meet each other at right angles and form 
the central leg A for the windings B. For a line or series of 
transformers similar to that shown, each designed for a different 
rating, the iron content of the core must be correspondingly 


N°1S58,620 








varied, but instead of having a set of punchings for each rating 
designed to give the proper iron content to the core, it is possible 
with this arrangement to make the one set of laminations 
standard for all sizes in the series, and simply change the relative 
numbers of certain of the laminations entering into each group, 
so that the completed cores for each rating will have the proper 
magnetic flux density.— March 3rd, 1921. 


TRANSMISSION OF POWER. 


159,762. March 6th, 1920.—BerT Fasteners, F. W. Hill, 
Bank-buildings, Brighton-road, Purley. H. L. Holder, 
Wydehurst-road, Croydon, and J. F. Smith, 445, Brighton 
road, South Croydon. 

The inventors suggest the use of a fastener, for the ends of 
round belts, made of interlaced woven strands, after the fashion 


5, 


52 


N° 159762 





of the grip with which pulling-in ropes are attached to electric 
cables.— March 10th, 1921. 


WIRELESS TELEGRAPHY. 


159,564. November 22nd, 1919.—ImPrrovementTs In THER- 
mionic Devices, Harry Melville Dowsett, of 5, Victoria- 
road, Colchester, Essex. 

According to this invention the cathode of a thermionic 
valve is composed of a carborundum crystal, it having been 
found that a three-electrode valve with a carborundum cathode 
has a characteristic which differs from that of valves having 
cathodes formed of the usual conducting substances; that is 


N°15 9,564 








to say, as the grid voltage is raised from zero the plate current 
rises very gradually until a certain critjcal voltage is reached, 
whereupon the plate current leaps up to a very high value. A is 
the crystal cathode and B welded-on metal tips by which the 
crystal is connected to leads.—February 22nd, 1921. 


LIGHTING AND HEATING. 


159,775. April 5th, 1920.—Ligutp Fver Sprarers, J. Samuel 
White and Co., Limited, East Cowes, Isle of Wight, and 

A. Forster Bedeburn, Newport-road, Cowes. 
The object of this invention is the reduction of the pressure 
necessary to drive the oil fuél through the burner. The fuel 
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passes through the space A in the valve body in the direction 
of the axis of the latter and thence through the diverging passages 
B into the annular chamber C in which the direction of flow 
is changed and the fuel then flows inwardly through the tangen- 
tial passages D into the central chamber E. The change in the 


N°%159,775 
Cc 

























direction of flow thus takes place in the annular chamber C 
without serious obstruction, so that less pressure is required to 
force fuel through the sprayer than when the change in direction 
occurs actually in the ends of tangential grooves or slots as in 
previous constructions of sprayer.— March 10th, 1921. 


159,424. March 29th, 1920.—AN Improvep Device ror 
VariaBLy TivTine THe Suapes or Exxectric Lamps, 
Herbert Henry Berry, of 86, Newman-street, W. 1, and 
William James Markham, of Suffolk Works, Oozells-street, 
Birmingham. 

The clamp D comprises two like parts, held together by a 
bolt and nut. The inner faces of these two parts are grooved to 
form spaces into which the flexible wire and the arm part C 
are respectively placed so as to be held between the parts of 
the clamp and gripped when the nut is tightened. The extremity 
of the part C is bent over to prevent the clamp sliding off, and 





N°159.424 
rY 








this bent end could, if desired, be made to engage the edge of 
the shade. The part B of the arm could be made in a curve 
as shown by the dotted lines. By positioning the clamp 
directly over the lamp holder the shade would hang level, so 
that any position from level to the position seen in the lower 
illustration could be obtained.— March 3rd, 1921. 


CRANES AND CONVEYORS. 


159,703. February 6th, 1920.—Drvice ron Lowerine WEIGHTs, 
R. 8. Osborne, 86, Bristol-road, Edgbaston, Birmingham. 

In order to control the speed at which weights may be lowered 

by a hoisting mechanism, the inventor couples a centrifugal 
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governor with the shaft of the hoist and uses it te regulate 
the inlet and outlet of an air pump which is driven by the hoist 
under the influence of the load being lowered. The drawing is 
self-explanatory.— March 10th, 1921, 


MOTOR CARS AND ROAD TRAFFIC. 


159,572. November 25th, 1919.—IMPROVEMENTs RELATING 
ro MAGNeto-eLecrric Macnutnes, Ernest Ansley Watson, 


of 2, St. Andrews-road, Earlsdon, Coventry. 


producing either high-tension current or both high and low-tension 
current, so that the machine can be used for ignition and lighti 
purposes. During the rotation of the-armature the flux throng 
the Lag A is intermittently reversed, and four high-tension 
| ses are obtained in each revolution. B and C are primary 
secondary windings. A primary current interrupter is 


an 
employed as in ordinary inductor machines. High-tension 
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current is taken from the secondary winding to the sparking 
plug. With no winding on the rotary armature, machine 
operates as an inductor type magneto. By the provision of a 
low-resistance winding D on the armature, the machine can also 
generate low-tension current for charging a battery or providing 
current to lamps or other electrical apparatus.—February 25th, 
1921. 


159,742. January 24th, 1920.—IMPROVEMENTS IN AND RELAT- 
ING TO ELecTropEs For Exrgcrric Arc WeLp1na, Herbert 
Ogden and the British Arc Welding Company, both of 
rae House, Laurence Pountney-lane, Cannon-street, 

C, 4. 

This invention relates to an arc-welding electrode coated with 
a flux paste containing a smal! proportion of glue or casein. The 
paste is of such consistency as not to extrude through the orifice 
in the containing vessel shown. The vessel containing the paste 
has a length slightly less than the electrode A to be coated, 


‘ 
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and at one end and near the base is an adjustable hole B of 
slightly larger diameter than that of the electrode to be coated. 
The electrode A is through the hole until it touches the 
other end of the vessel, and then withdrawn uniformly coated 
with the flux paste. An alternative method is also described. 
— March 10th, 1921. 





Forthcoming Engagements, 





TO-DAY. 
InsTITUTION OF MecHANICAL ENGINEERS.—Storey’s Gate, 
S.W.1. Informal Meeting. ‘Ball and Bearings,” by 
Mr. A. P. Bale, 7 p.m. (Postponed). 


InstITUTION oF Civit ENGrNeERS: Strupents’ MeetTmNu.— 
Great George-street, 8.W. 1. Paper, “‘ The Increased Efficiency 
of the Locomotive,” by Mr. Eustace Alfred Phillipson. 6.30 
p-m. 
Junior Lystirution or Enornenrs.—Caxton Hall, West- 
minster, S.W.1. “‘ The Metering of Steam,” by Mr. C. R. Sams. 
Lantern. 8 p.m. 
Royat Instirution or Great Brirary.—Albemarle-street, 
Piccadilly, W. 1. Discourse, “‘ Wolseley asa War Minister,” by 
Mr. Ernest Law. 9 p.m. 

InstrrutTe oF Merats (SHEFFIELD LocaL Sospes) ae in 
Hall of University of Sheffield, St. ae uare. ‘“ A New 
Non-ferrous Electric Furnace,” by Mr. H. A. Greaves. 7.30 p.m. 


SATURDAY, APRIL lérs. 
Norts or ENeGtanp InsTITUTE OF MINING AND MECHANICAL 
ENGIngERS.—Wood Memorial Hall, Newcastle-on-Tyne. The 
following paper will be open for discussion :—‘* Working the Low 
Main Seam of Coal by Longwall Method at Colliery 
in 1878 to 1885,” by Mr. John Southern. The following paper 
will be read and discussed :—‘* Practical Experience Gained in 
the Re-opening of an Old Shaft,” by Mr. M. Y. Simpson. 2 p.m. 


MONDAY, APRIL 18rn. 

INstTITUTION OF AUTOMOBILE ENGINEERS: ScorrisH CENTRE. 
—Royal Technical College, Glasgow. Paper, ‘ Comparative 
Motor Cycle Performances,”’ by Mr. D. S. Heather. 7.30 p.m. 
Royat Socrety or Arts.—John-street, Adelphi, W.C. 2. 
Cantor Lecture Il. “ Recent y <menpes of the srg af 
and the 8 rophotometer to Science and Industry,” by x 
Samuel J. Lewis. 8 p.m. 

InstrruTe or TRANsPORT.—Institution of Civil Engineers 
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TUESDAY, APRIL 19ru, 
InstrruTion or Locomotive Encineers.+-Caxton Ha!) 


S.W. 1. Paper, “Standardisation of Locomotives in the 
U.S.A.,”” by Mr. Robert BE. Thayer. 7.15 p.m: 


InstTiITUTION oF Locomotive EN«eIN EERS.—Philosophical 
Hall, Leeds. Model of Mr. H, N. Gresley’s three-eylinder engine 
valve gear will be exhibited. Discussion on “ Articulated Loco- 
motives,” to be concluded by Mr. 8. J. Lucas. 7 p.m. 


InstiruTION oF CrvIL ENGINEERS.—Great George-strect, 
S.W. 1. The rota Fe r will be submitted for discussion : 
—‘* The Measurement of the Discharge of the Nile through the 
Sluices of the Assuan Dam,”’ by Sir Murdoch Macdonald and 
Mr. H. E. Hurst. 5.30 p.m. 


WEDNESDAY, APRIL 20rn. 


Socrety or Giass TecHNoLocy.—Hotel Cecil, Strand, W.C. 2. 
Third annval dinner. 7 Jor 7.15 p.m. 


INstiTruTion oF AvTomoBILe ENoINgERS : Brmwinenaw 
GrapvuatTEs.—Chamber of Commerce, Room 5, Birmingham 
Paper, ** Agricultural Tractors,”’ by Mr. E. L. Every. 7.30 p.m. 

Society or Grass TechNorocy.—University College, Gowe: 
street, W.C. 1. Annual general meeting. Presidential addres. 
Receive and discuss paper, ** Automatic Glass-feeding Devices, 
hy Mr. G. Dowse Mr. Ed. Meigh. 2.30 p.m. 


Roya Mereorovoeicat Socirery.—70, Victoria-street, 8.W.| 
Papers, “The Evolution of Climate in North-West Europe.”’ 
by Mr. C. E. P. Brooks; discussion on “‘A Brief Review of the 
Influence of Meteorology on Naval Warfare,’ by Lieut. Gordon 
C. Steele, V.C. 5 p.m. 

InstITUTION oF Civit ENGINEERS.—Students’ visit to electri: 
generating station, London and North-Western Railway, Ston 
bridge Park. 

THURSDAY, APRIL 2lsr. 


INSTITUTION OF. MrNING AND MeETALLURGY.—Rooms of 
Geological Society, Burlington House, Piccadilly, W. 1. Annual 
general meeting. Presidential address. 5.30 p.m. 

InsTITUTION oF AvTomOBILE ENGINEERS: LonDON Gravt 
ATEs.—28, Victoria-street, 8.W. 1. ‘‘ Infinitely Variable Trans 
mission,”’ by Mr. A. O. Marshall. 7.30 p.m. 


FRIDAY, APRIL 22np. 
INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s Gate, 





8.W.1. Di to d by Sir Richard Glazebrook on 
* Limit Gauging.” 6 p.m. 


Justor Instirvtion or Enormerrs.—Caxton Hall, West 

minster, S.W. 1. Lecturette, ‘Construction and Working of 
Marine Water-tight Doors,” by Mr. H. P. H. Anderson. Lantern. 
8 p.m. 

Royat Socrery or Arrs.John-street, Adelphi, W.C. 2. 
Sir George Birdwood Memorial Lecture. ** The Common Service 
of the British and Indian Peoples to the World,” by Lieut.- 
Colonel Sir Edward W. M. Grigg. 4.30 p.m. 

Finsspury Tecunicat CotLtece O_p Stupents’ Association. 
Anderton's Hotel, Fleet-street. Annual smoking concert. 
8 p.m. 

Royvat Ivxerrrurion or Great Brrrar.—Albemarie-street, 
Piccadilly, W.1. Discourse, “ Electro-synthesis in Organic 
Chemistry,’ by Sir James Walker. 9 p.m. 

Tecunicar Insrecrion AssociaTion.— Royal Society of Arts, 
John-street, Adelphi, W.C. 2. Lecture, *' Physical Properties of 
Clay,” by Mr. A. S. E. Ackermann. 7.30 p.m. 

West Bromwicu Enorrertne Socrery.—Technical Schvol, 
West Bromwich. ‘Automatic Control Gear for Electric 
Motors,”’ by Mr. W. Wilson. 7.30 p.m. 


WEDNESDAY, APRIL 27ru. 
Lrverroot Enorxrerive Socrery.—Royal Institution, Col- 


quitt-street, Liverpool. Annual general meeting. 8 p.m. 
INstITUTION oF AUTOMOBILE ENGiINEERS.-- Institution of 
Mechanical Engineers, Storey’s Gate, 8.W.1. Special genera! 


meeting. Paper, “ Ball Bearings,’ by Mr. H. Heathcote. 
7 p.m. 

Royat Sanitary Instrrvtre.—90, Buckingham Palace-roail, 
8.W.1. Lecture, “Some Lessons of the War,’’ by Colonel C. H. 
Melville. 5.30 p.m. 


THURSDAY, APRIL 28ru. 


West or Scorranp Iron anv Street Instirvre.-—Societies 
Room, No. 24, Royal Technical College, George-street, Glasgow. 
Ame: 


Annual general meeting. “Snapshots of an rican Pil- 
grimage,” by Mr. R. Percival Smith.. 7 p.m. 
FRIDAY, APRIL 20rx, 

Juston Instrretion or EnNorveers.—Caxton Hall, 8.W. 


“Rambling Remarks on Expert Evidence,” by Mr. W. A. 
Tookey. 8 p.m. 

IystrrvutTion or Exvecrricat Encixrers: Scorrisn Centre. 
—Technical Institute, Electrical Engineering Lecture Room, 
Dundee. Paper, *‘Some Thermal Characteristics of Electri: 
Ovens and Hot Plates,” by Dr. E. Griffiths and Mr. F. H, 
Schofield. 7.30 p.m. 

WEDNESDAY, MAY 4rs. 

Instrrute or Mertats.—lInstitution of Mechanical 


Annual May Lecture, “‘ The 
8 p.m. 


THE 
Engineers, Storey’s-gate, 8.W. 1. 
Casting of Metals,” by Professor T. Turner. 


THURSDAY, MAY 5rs. 


Iron anD Sree. Institure.—In the Grand Hall of the Con- 
naught Rooms, Great Queen-street, London, W.C. Annual 
dinner. 7 for 7.30 p.m. 


THURSDAY AND FRIDAY, MAY 5ra AND 6ru. 


Inon anv Sreex InstrruTe.—Institution of Civil Engineers, 
Great George-street, 8.W. 1. Annual meeting. For programme 
see page 335. 10 a.m. each day. 


MONDAY axp TUESDAY, MAY 30rn anv 3ist. 


LystiruTION Oo MuwnicipAL AND CounTY ENGINEERS: 
Arrican District.—A district meeting of the Institution will be 
held in the City Hall, Johannesburg, when the following papers 
will be and discussed :—“ Vaal River Barrage,” x r. W. 
Ingham ; “Town Planning and Housing,” by Mr. D. E. Lioyd- 
Davies; ‘‘ Cremation,” by Mr. G. 8. Burt Andrews. “ Rural 
Roads in South Africa,” by Mr. H. D. Holmwood. By kind per- 
mission of the Mayor and Councillors, visits will be made to the 
various large municipal works and und i in the city. 
Visit to the Vaal River works under the direction of Mr. W. 
Ingham. The meeting will begin punctually at 9.30 a.m. In 
order that the arrangements may be made, members 
must give no.ice of ¢ intention to be present not later than 
May 20th, 


TUESDAY, JUNE 7rn, TO FRIDAY, JUNE 101m. 


InstrruTion or Execrricat Encryeers.—Summer meeting 
to be held’ at Scottish Centre. For programme see page 338. 





Great George-street, 8.W.1. “‘Some Advantages of Control as 
applied to ic on Railways,” by Mr. Arthur Watson. 5.30 
p-m. 


Ladies cordially invited to take part in meeting. 
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Naval Gunnery and Construction, 


He gunnery experiments which were carried out 
in the Channel early in February, and which resulted 
in the sinking of the ex-German battleship Baden, 
appear to have had a wider significance than was 
appreciated at the time. They were supposed to 
have been held mainly to determine the resistance of 
German armour and internal protection to the attack 
of heavy naval projectiles. No official account of the 
firing has been published, but we gather from un- 
oflicial reports that the bombardment was performed 
by the monitor Lord Clive, which had been temporarily 
armed with three heavy guns—of l5in. or larger 
calibre—on a triple mounting, to which we shall 
revert later. The distance between firing ship and 
turget was not great, but the guns were fired with 
reduced charges, which gave the projectiles a velocity 
equivalent to that which would remain to them at 
very long range. The fact that certain German ships 
of older design and less substantial protection had 
endured at the Battle of Jutland a tremendous 
amount of punishment without being sunk or abso- 
lutely disabled seemed to warrant the assumption 
that the Baden would survive a very severe hammer- 
ing. This expectation was not fulfilled. So far as 
we are able to gather, her flotation was destroyed long 
before the prescribed number of rounds had been 
fired, either because our projectiles were exceptionally 
destructive or because the armour and other defences 
of the Ship were less robust than had been surmisec!. 
As originally planned, the tests, we believe, were to 
have included an attack by torpedo-carrying aircraft, 
though considering that the target was stationary, 
the practical value of the latter experiment cannot 
have been great. Even when allowance is made for 
the difficulty of obtaining a straight run from tor- 
pedoes which have been dropped into the sea from 
aircraft flying, perhaps, 50ft. above the surface at a 
speed of 70 to 90 miles an hour, it should not be hard 
to strike a motionless target with an overall length of 
nearly 590ft. These torpedo attacks were duly 
delivered, but it is stated that the Baden had already 
been sunk by gunfire and was lying in shallow water, 
with a heavy list to starboard, when struck by the 
torpedoes. Our illustration shows the damaged ship 
lying partially submerged between Dean Tail and 
Dean Elbow buoys, between the mainland and the 
Isle of Wight. She has since been salved and patched 
up for further experiments. 

In the absence of data as to the type of gun used in 
the attack, the number and character of the projectiles 
fired, their initial velocity, and the general conditions 
in which the firing took place, it would be futile to 
attempt any definite inferences from this most inter- 
esting gunnery experiment. Sir E. T. d’Eyncourt has 
stated, however, that the Baden’s thickest armour 
failed under an attack which British-made plates of 
the same thickness would have resisted. It is cer- 
tainly gratifying to have this authoritative tribute 
to the excellence of British armour. Sir Eustace 
d’Eyncourt’s statement corroborates the remarks 
nuwle by Sir Robert Hadfield at Sheffield last month, 
which we reproduced in our issue of April Ist. His 
claim was that at Jutland our armour withstood the 
attacks which it was designed to defeat, and kept 
out the German projectiles wherever its thickness 
warranted that expectation. He attributed the failure 
of the Queen Mary’s 9in. turret armour to the con- 
centrated effect of two and probably three armour- 
piercing shell, a blow approximating to 48,000 foot- 
tons. On the other hand, as the photographs pub- 
lished in Tue Encrneer of February 20th, 1920, 
clearly showed, the llin. and 12in. belt and barbette 
armour of the German battle-cruisers was holed 
repeatedly by our projectiles. In the course of the 
tests made with the Baden last February her water- 
line belt, nearly 14in. thick, was penetrated time after 
time, although, as we have said, the velocity of the 
projectiles had been reduced to correspond with firing 
at considerable range. 

To illustrate the formidable nature of the target 
attacked we may quote from Mr. 8. V. Goodall’s 
description of the Baden’s armour and protective 
plating, given in his recent paper read before the 
Institution of Naval Architects. The main belt, he 
stated, is 13}in. thick, tapering to 6"/,,in. at the lower 
edge ; above this is a 9fin. belt extending to the upper 
deck. This citadel is enclosed by athwartship armour 
bulkheads, and beyond them thinner side armour is 
fitted which terminates at armour bulkheads. Above 
the upper deck and set in about 5ft. from the deck 
edge is the 6"/,,in. armour of the secondary battery. 
The gap so formed is protected by 1*/,,in. deck plating. 
The deck above this battery is from 1*/,,in. to 1°/,,in. 
thick. The sloping protective deck—the middle deck 
amidships and aft—is 1*/,,in. thick ; abaft the citadel 
this deck is increased in thickness up to & maximum 
of 4}in. over the steering gear. Forward of the 
citadel the protective deck—the lower deck—is 
generally 2jin. thick. Barbette protection varies 
from 13j}in. armour above the top decks ‘to. lin. 
plating at the bases of A and B turrets, and 4}in. 
armour at the bases of X and Y. turrets, Gun- 


house armour is I3jin. thick at the front, 9Jin. at 
the sides, horizontal roof 3%/,,in. thick, and sloping 
roof 4#in. 


The 5.9in. casemates of the secondary 





battery are formed by transverse and Jongitudinal 
bulkheads of jin. plating. The fore conning-tower 
has @ maximum thickness of 13}in. with a 5fin. roof, 
the corresponding thicknesses-for the after conning 
tower being 7}in. and 5}in. respectively. Above the 
protective deck the coal bunkers extend practically 
from A to Y barbettes, and when filled with coal 
reinforce the protection afforded by belt and decks, 
A further addition to this protection is provided by 
the 1%/,,in. splinter bulkhead, which is a continuation 
to the upper deck of the torpedo protection bulkhead. 
Armour gratings protecting the openings in the fore- 
castle and protective decks are of the built-up type 
formed by }in. bars. In some of the protective deck 
openings a second tier of gratings with bars fore and 
aft is fitted immediately below the upper tier. As 
regards protection against torpedoes, a longitudinal 
bulkhead 2in. thick, terminating on 1/,,in. transverse 
bulkheads, is fitted throughout the greater part of 
the length of the ship. Outside this are coal bunkers 
about 6ft. wide, and beyond these an air space 7it. 
wide amidships and slightly less at the ends. 

Whatever the shortcomings of our pre-Jutland 
armour-piereing projectiles may have been—and the 
defects attributed to them by Lord Jellicoe have been 
vigorously challenged by high authorities—there is 
not any doubt that the armour-piercing shells now 
used in the Royal Navy are of a most efficient type. 
The modifications introduced after Jutland concerned 
not merely the filling and the fuse, but a revision of the 
old proof requirements for armour-piercing shell 
bodies, which had become out of date We have been 
assured by a leading artillery expert that the modified 
type of 13.5in. armour-piercing shell now in use has 
greater penetrative power at a given range than the 
15in armour-piercing shell fired at Jutland, and is 
therefore the more destructive weapon of the two, 
notwithstanding that it weighs only 1400 Ib. as against 
19301b. As the improvement extends to armour- 
piercing projectiles of all calibres, it goes without 
saying that the armament of our present-day battle 
fleet is incomparably more formidable than was the 
case a few years ago, though the ships remain the 
same. Before leaving this subject a word may be said 
about the German projectiles. It had been assumed 
that Germany had adopted very long shell for her 
heavy nava! guns, but this opinion turns out to be 
incoriect, at least as regards the 15in. gun. The pieces 
of this calibre in the Baden employed an armour- 
piercing shell 3.5 calibres long and a high-explosive 
shel] 4.1 calibres long, the weight in both cases being 
1653 Ib., of which the armour-piercing burster repre- 
sented 51.9 Ib. and the high-explosive burster 148 Ib. 
The German 1l5in. projectile was thus nearly 300 lb. 
lighter than the British, and its length did not exceed 
that of the latter. On the other hand, the German 
llin. and 12in. high-explosive shell had a length of 
approximately 4} calibres. The principle of using 
very long projectiles is not by any means of recent 
date, for as far back as 1871 we find Sir Joseph Whit- 
worth writing as follows :—‘* I desire to make all guns 
capable of firing powerful shells six diameters long, 
using the regular charge of powder. When high 
velocity is required, and for long ranges, then pro- 
jectiles should be from three to four diameters long.”’ 
It does not appear that shell of six diameters in length 
have ever been fired in actual warfare, though the 
12in. high-explosive ‘* portmanteaux,’’ loaded with 
‘“* Shimose,” with which the Japanese attacked the 
Russian ships at Tsushima, are said to have been over 
5it. long. They tumbled badly in flight, but despite 
this a remarkably high percentage of hits was made, 
and the heavy burster caused great havoc. 

Gunnery practice against ship targets has not 
hitherto been indulged in by the British Navy to the 
same extent as in foreign navies, nor when such tests 
were made have they invariably been rendered as 
instructive as they might have been. On such occa- 
sions it has been customary to select some obsolete 
ship and subject it to bombardment by modern 
ordnance without attempting to reproduce in the 
target the defensive qualities that would be eneoun- 
tered in modern armoured ships. Generally, there- 
fore, the result has been to convey an exaggerated 
impression of the destructive powers of the projectiles 
employed. This undoubtedly occurred in the cases 
of the Belleisle, Edinburgh, and Hero experiments. 
In Germany, France, and the United States a more 
practical value was often given to such tests by recon- 
structing the target to resemble in part a modern 
ship. Germany led the way in this direction, spending 
large sums yearly on the fitting out of target ships, 
whole squadrons of which were sometimes attacked 
simultaneously, The most fruitful American. trial 
was that to which the San Marcos—-ex Texas—was 
subjected in March, 1911, for the result brought about 
a revolution in American ideas of armour protection 
and led to the abandonment of_armour on the top- 
sides and its concentration on the water line, gun 
positions, and other vital parts. When all is said and 
done, however, peace experiments can never be as 
instructive as actual war experience. It is probable 
that our naval officers and constructors derived more 
useful information from Jutland and the Dogger Bank 
than they could have obtained from years of ceaseless 
peace experiment on a lavish scale. Whatever the 
object of attacking the Baden may have been, it was 
certainly not to stage a mere pyrotechnical display. 





The Admiralty may have desired to test the present 


type of armour-piercing shell against the thickest 
armour of a modern ship, to determine some unsolved 
question of protection, or, perhaps, to try a new piece 
of naval ordnance in contemplation for the battleships 
of the current programme. 

The fact that a triple mounting for heavy guns was 
used in the experiment is very suggestive, and while 
there is no definite evidence that this system of 
mounting is to be adopted in the new battleships, 
the indications certainly point that way. In common 
with many other innovations in naval design, we owe 
this system to the Italians, who first introduced it in 
the Dante Alighieri, laid down in 1909. By taking 
the bold step of disposing the main armament in 
triple turrets, the late Colonel Cuniberti was able to 
mount a battery of twelve 12in. guns, associated with 
@ powerful quick-firing armament, in a ship of only 
19,500 tons, well protected over the vitals, with an 
adequate coal capacity, and possessing the remarkable 
speed of 23 knots. Had the conventional twin mount- 
ing been retained, it would not, he estimated, have 
been possible to arm the ship with more than ten 12in. 
guns, and even then less weight and space would have 
been left over for protection, machinery, &c. So 
substantial a gain went far to offset the objections- 
real or imaginary—which had previously militated 
against the grouping of more than two heavy guns in 
one position. In the same year the triple turret: was 
adopted by Russia for the four battleships of the 
““Gangut”’ class, in the designing of which Colonel 
Cuniberti had a large share; and in 1910 Austria 
followed suit by laying down the Viribus Unitis, whose 
twelve 12in. guns were on triple mountings. Reports 
of the gunnery trials of the Dante Alighieri and 
Viribus Unitis were conflicting, some accounts stating 
that the complicated mechanism had proved fatal to 
rapid fire and that the deflection caused by the dis- 
charge of the side guns made accurate practice impos- 
sible. On the other hand, the Italian authorities pro- 
fessod themselves perfectly satisfied with the triple 
turret, which, they declared, was as simple to manipu- 
late and as accurate in fire as the twin mounting. 
Meanwhile experiments were in progress across the 
Atlantic, and in 1912 it was announced that the two 
battleships to be laid down that year, the Oklahoma 
and Nevada, would have part of the main armament 
disposed in three-gun turrets. That these must have 
proved satisfactory is evident from the circumstance 
that all the American battleships built subsequently, 
excepting only the four ‘‘ Marylands,” have their main 
armament mounted on the same principle. Both the 
deflection trouble and the tendency, when the three 
guns are fired simultaneously, of mutual “ air wave ” 
interference to prejudice the accurate flight of the 
projectiles, are said to have been overcome by dis- 
charging the right and left-hand guns together and 
the middle gun a fraction of a second later, the neces- 
sary interval being secured by a special device. In 
the earlier American mountings of this pattern the 
three guns were apparently mounted on a common 
slide and could not be elevated or depressed inde- 
pendently of one another ; the installation, therefore, 
was to all intents a three-barrelled gun. But in later 
ships this principle appears to have been discarded, 
for a photograph of the battleshipTennessee, published 
in THE ENGINEER of May 21st, 1920, distinctly showed 
the three l4in. guns in each of the forward turrets 
at varying angles of elevation. 

Turning to the question of weight, it would appear 
that while the Italians employed most of the weight 
saved by concentrating twelve guns on four mountings 
instead of six in increasing the power of the machinery, 
the Americans have preferred to utilise the margin in 
reinforcing the armour on the gun positions, with the 
result that the gross weight of two triple turrets is 
little, if at all, below that of three twin turrets less 
stoutly armoured. We draw this conclusion from 
official American figures, according to which the 
weight of a l4in. turret, containing three I4in. 50- 
calibre guns, is “ not far from 2500 tons, of which 
total, of course, the armour is the greater part.” 
Since the weight of a British pattern turret, containing 
two ldin. 45-calibre guns, with their ammunition and 
accessories, is understood not to exceed 1350 tons, it 
would seem that the weight of six American l4in. 
50-calibre guns, triple mounted, is greatly in excess 
of that of six British ]5in. 45-calibre guns mounted 
in pairs, the figures being 5000 and 4050 tons respec- 
tively. The disparity is so great that we assume that 
some item or items of weight not included in the 
British total are contained in the American figure. 
Hitherto the triple mounting has been looked at 
askance by British naval opinion, but it may well be 
that the necessity of endowing our new ships with 
increased gun power without unduly magnifying 
dimensions has forced the Admiralty to accept 4 
system which it does not view with entire fevour. 
In that case its attitude is on a par with that of Rear- 
Admiral Twining, U.S.N.. Chief of the Bureau of 
Ordnance, who in 1912 expressed a dislike for the 
triple turret, but nevertheless recommended it as the 
only method by which the weight needed for addi- 
tional protection could be saved. Although the triple 
turret has not yet been fitted in a British ship, 12in. 
mountings of this description are believed to have 
been manufactured by Armstrong, Whitworth and 
Co. for the Italian Government, and a description of 
one such mounting, designed at Elswick, was pub- 





lished in 1913. In this case the guns were indepen- 
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dently elevated and depressed by hydraulic power, 
controlled by valves in the sighting position. 

Provided that accuracy of fire and facility of work- 
ing the guns are not unduly prejudiced thereby, the 
adoption of triple turrets for our new ships, if resolved 
upon, must be considered a wise step. Having decided 
to resume capital ship construction after a pause of 
five y » we find that other Powers are completing 
and building ships which in armament and speed will 
far surpass the finest vessels we now possess. Our 
designers must therefore cast about for some expe- 
dient which will enable them to produce a new type, 
approximately equal in battle power to the best ships 
in other navies, without putting an intolerable strain 
on the national purse. It would be easy enough to 
recover our place at a bound by laying down ships of 
unheard-of dimensions and cost, but there are weighty 
reasons against such a policy. The solution must 
consequently be sought, not in mere size, but in tech- 
nical modifications, such as a greater concentration of 
armament, new methods of protection, and weight- 
saving principles in the machinery department. If 
our designers and marine engineers are put upon their 
mettle they will, we feel confident, evolve a type of 
warship which need fear no comparison with foreign 
contemporaries of equal or greater displacement and 
cost. The most powerful battleship now under con- 
struction is the United States “‘ Indiana ’’ type, which 
displaces 43,200 tons and is armed with twelve l6in. 
50-calibre guns, the speed being 23 knots. It does 
not follow that the Admiralty will deem it prudent 
to put so many eggs into one basket, nor is it certain 
that 23-knot battleships would be the most suitable 
investment for the British Navy. By contenting 
ourselves with a battery of ten l5in. or l6in. guns, 
in four turrets, with adequate but not exaggerated 
protection against gunfire and submerged attack, 
machinery and boilers designed to generate the maxi- 
mum power for their weight, and—last but not least— 
by thoroughly reviewing the existing standards of 
stress to determine the feasibility of accepting lighter 
scantlings, we may arrive at a type of ship which, if 
inferior in’ displacement and cost to the heaviest 
vessels building elsewhere, will yet be admirably 
suited to the requirements of the naval defence of the 
Empire. 








Peat Power Plants in Germany. 

Towarps the end of the war, and more so after the 
conclusion of the Armistice, Germany found herself 
faced by a distressing shortage of coal, which was 
further intensified by the stipulation of the Spa 
Treaty, compelling her to export 2,000,000 tons a 
month to sundry Allied countries. This shortage 
greatly impairs the country’s industrial activity. 
She, however, possesses such a wealth of natural 
resources which are capable of being converted into 
electric power that she may well be in a position to 
make up for the reduced supply of coal, providing 
that the large sums of money which will be required 
to carry out the schemes which have been proposed 
can be found in some way or other. The construction 
of the large hydro-electric plants in Bavaria has been 
well under way for the past two years, and some of 
them are rapidly nearing completion. Furthermore, 
several extensive works for the production of electrical 
energy by the burning of lignite in place of coal are 
already in operation in Central Germany. While 
these plants will furnish nearly all the current neces- 
sary for the electrification of railways and also to 
provide for industrial requirements of Southern and 
Central Germany, they would make no provision 
whatever for the needs of Northern Germany, which 
would, as heretofore, have to rely on the coal-using 
power plants, were it not for the extensive deposits 
of peat, which stretch in a broad belt from the Dutch 
frontier right across Northern Germany to her 
eastern borders. There are also two isolated peat 
districts in Bavaria. 

Many plans have been formulated for the utilisa- 
tion of those peat resources, and extensive power 
stations are, it is said, shortly to be erected upon the 
vast marshes of Northern Germany and Bavaria, 
while the country is to be traversed by an extensive 
network of 150,000-volt transmission lines, which 
will supply electrical energy to North German indus- 
trial districts as well as to the railways.- While the 
realisation of these projects will not, of course, entirely 
eliminate the use of coal, it will effect a great saving, 
and will leave coal for purposes for which it is entirely 
indispensable, and—what really counts above all 
other considerations at the present moment—will 
leave a surplus to be exported. In her present 
impoverished state, Germany must depend on exports 
in order to improve hér finances and to satisfy the 
reparation claims, and coal is considered the one staple 
article which may go far towards helping her to 
achieve that end. 

Peat AS A FUEL. 


The total German peat resources are estimated at 
10,000 million tons, but only some 5000 million tons 
would be available for power generation, on account 
of the unfavourable geographical positions of some 
of the peat marshes and of the uneconomical pro- 
ductivity of others. Assuming a consumption of 
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that quantity would, it is estimated, suffice to run 
all the German railways electrically for 220 years 
to come. 

The heating value of dried peat containing 10 per 
cent. ash is estimated at 4500 calories per kilogramme. 
The calorific values with different percentages of 
moisture are estimated as follows :— 


Moisture contents, Heating value of 
per cent. 1 kilo. in calories. 
80 420 
70 930 
60 1440 
50 1850 
40 2460 
30 3070 
25 3225 
we. sa ve ae ON ee gt ee Sa ee ee 
Vw. 8. SOOM Hall a - eee 


Before the war | ton of dried peat of 3225 calories 
per kilogramme and containing 25 per cent. moisture 
was obtainable in Germany for 4.00 marks, delivered 
at the works. Assuming that after the peat has 
passed through a first open-air drying stage, and its 
water contents brought down to 40 per cent., a 
product having a caloric value of 2460 calories per 
kilogramme, at a pre-war price of 3.05 marks per 
ton, would be obtained. That percentage of water 
could be further reduced to 15 per cent. in storage 
sheds, and the value increased to 4.60 marks per 
ton thereby. All the suggested projects take into 
account the fact that by producing the peat valuable 
soil, which would otherwise remain waste land, is 
made availeble for agricultural purposes. The 
increase in the value of the land is estimated at 
3000 marks per acre. The quantity of peat obtained 
from one acre of marshland is assumed to be 5000 
tons. That assumption would seem to be rather 
optimistic, but actual figures are said to come to 
within 10 per cent. of it. 

THe WresmMoor PLant. 

The first peat power plant erected in Germany 
that known asthe Wiesmoor plant—-was intended for 
the sole purpose of furnishing the current required 
for the cultivation of the marsh from which it derives 
its name. Originally, peat-fired locomotives were 
employed for operating the cultivation machinery, 
but they proved a failure. They soon sank into the 
sticky soil of the marsh, and on account of the vibra- 
tions set up by them when working, the parapets of 
the drainage canals soon collapsed. Recourse was 
had therefore to electricity to drive the machinery, 
and a 200 horse-power compound engine was em- 
ployed, driving a 5000-volt three-phase generator. 
At that time—in 1908—negotiations were entered 
upon between the Prussian Ministry of Agriculture 
and the Siemens combination for the erection of a 
long-distance power station, which was to furnish 
current to the surrounding districts, and also to 
supply the cultivation machinery. The plant was 
completed and operations started in August, 1910. 
The power plant is situated near Wilhelmshaven, 
the former German naval harbour, on the Ems-Jade 
Canal. Its boiler plant consists of eight water-tube 
boilers, each having 300 square metres of heating 
surface, the designed working pressure being 12.5 
atmospheres, say, 1841b. per square inch. Four of 
them, which were made by the B.A.M.A.G., have 
each a superheating surface of 100 square metres and 
8 square metres of grate area. The other four, which 
were made by Piedboeuf, each have a superheating 
surface of 70 square metres and a grate area of 13 
square metres. For the latter there are two Stein- | 
mueller economisers, each with a heating surface of 
285 square metres. The boilers are fed by three 
steam pumps, and one high-pressure double-stage 
centrifugal pump. There are four turbo-alternators, 
two of which are designed for an output of 1250 k.V.A. 
and two for 1550 k.V.A. each, and all of which 
generate current at 5000 volts and run at 3000 
revolutions per minute. The turbines are of the 
Zoelly type, and were built by several German firms. 
They work with a steam pressure of 170 lb. per square 
inch, the mean temperature of the steam being 
275 deg. Cent. The condensing plant, which is of the 
surface type, is arranged below the engine-room. 
The circulating water is cooled in three Balcke cooling 
towers. The water is obtained from the marsh, and 
on account of its acid character all parts coming into 
contact with it are made of bronze or cast iron. The 
tubes in the surface condenser, which are made of an 
alloy containing a very high percentage of copper, 
and, moreover, are galvanised, have proved to be 
very successful. 


Fuet Propuction at WiesMooR. 
When the plant was erected, little was known as 
to the properties of peat as a fuel, and the installa- 
tion was spoken of as a more or less experimental 
undertaking. For excavating the peat, two peat 
dredgers and twelve peat conveyors are employed. 
When the former re used, the peat is first excavated 
by means of buckets, and it is then carried by a 
conveyor to a press, after which it is spread upon the 
ground, cut into sods and subjected to air-drying. 
The peat conveyors, on the other hand, cut the peat, 
which is then lifted on to an elevator by four work- 
men and carried to the press. On leaving this machine 
it is likewise cut into sods and dried in the open. A 
machine of the conveyor type will in the course of a 





2.3 kilos., or, say, 5lb., of peat per kilowatt-hour, 


——__ 


sods. In yet another machine which is employed at thie 
Wiesmoor plant, the peat, after leaving a mouldin, 
machine, is deposited upon a conveyor belt, by \ hick 
it is dumped in heaps, without being cut into sod ' 
By the use of the machinery described, 30,000 toan 
of peat are obtained in one month. , 

For the greater part, the peat is carried to {| 
power plants by means of narrow-gauge railway. 
the locomotives of which are benzole driven. The 
power plant uses the peat as it comes from the ma, sh 
only a certain percentage of it being stored so in 
to provide a reserve of well-dried fuel. The sheds fds 
the storage of fuel have a capacity of 2600 tons. P,,,; 
of the peat sods is also built up into square poot 
dumps, right upon the source of production, |: 
this purpose, a special conveying device has }., \ 
designed, which has a capacity of 20 tons per ta 
and is driven by a 15 horse-power motor. The han! 
ling of the fuel in the power-house presented gr.,; 
difficulties. The usual coal-conveying plant could 
not be utilised for the purpose, because the peat. is 
cut into sods in the time-honoured manner, and j, 
very bulky and unwieldy. Experiments made wt), 
disintegrating machinery proved to be abortive, as 
too much flimsy stuff and even dust was pr. 
duced, so that the fuel was almost worthless {, 
combustion under the boilers. When left in sox 
on the other hand, the unwieldy properties of the 
fuel made itself specially felt when emptying th 
bunkers. The chutes of the latter, of course, point 
downward, and the peat tended to block the exit.. 
and, when the obstruction was removed, the fuel can, 
down in rushes and in large quantities. Howey. 
in the course of time, some of the difficulties w: 
overcome, partly by adapting the bunkers and part|, 
by giving the fuel other shapes than the usual for). 
Experiments, having as their object the pressing «/ 
peat into briquettes, are now being carried out, bit 
they have so far been unsuccessful. 

The question of how best to utilise the peat in ti) 
furnaces was not easy to solve. The methods of usiny 
peat as a fuel for industrial purposes were up to the: 
very primitive, and some experiments had to Ix 
carried out before a stepped grate was decided on as 
being the most suitable, but even it was altered in so. 
details as the result of the experience gained, and t)\ 
form at present in use is said to be giving good result 
The two halves of the two-part grate are fired i), 
rotation through a funnel-shaped hopper, arrange.| 
in front of the grate. When a grate is being fed wit|, 
fuel, the peat automatically prevents the ingress o} 
surplus air, by quickly filling the feed hopper. This 
is a matter of some importance, since the air-drie:| 
peat has only a low caloric value, which varies, say, 
from 2500 to 3500 calories per kilogramme, according 
to its quality and to the percentage of moisture it 
contains, so that the furnaces have to be frequent], 
fired. Furthermore, the peat contains different 
percentages of moisture at different times, and it 
does not, therefore, slide down the feeding hoppe: 
as readily at some times as at others. Moistening 
the fuel is not practicable as it is, for instance, in 
the case of lignite, since air-dried peat will not absorb 
water. 

In winning the peat great care has to be taken not 
to dig too deeply into the marsh, as otherwise the 
fuel contains an excessive percentage of sand and 
grit ; nor must it be taken from too near the surface, 
or otherwise a peculiar kind of white moss peat, 
which is not suitable for fuel, is obtained. Care has 
to be taken, too, that peat that has been frozen is 
not supplied to the furnaces, for it is no good at all. 
It burns in @ similar way to the peat dust and the 
white moss peat, but develops only 5 to 6 per cent. 
of carbonic acid. All these difficulties have now been 
overcome. At the present moment, tests are going 
on with a grate of 25 per cent. less area, and thereby 
still better results are obtained. 

In some tests which were carried on at Wiesmour 
in December, 1910, the following figures were obtained : 


Steam pressure... .. . 12.1 atmos. 
Steain temperature .. 247.5 deg. Cent. 
CO, contents of gases se” of 12.8 per cent. 
Temperature of gases in mait. flue 330 deg. Cent. 
Temperature of outside air 28 deg. Cent. 
Draught above grate tomb 5.6 mm. 
Draught in main flue above flap 8.3 num. 

17.6 mm. 


Draught in collecting flue 
Temperature of feed water sa 47.7 deg. Cent. 
Total heat of the steam .. .. .. ++ 653.6 calories 
In the course of these tests 44,982 kilos. to 43,092 
kilos. of water were evaporated, and 15,266 kilos. 
to 14,027 kilos. of peat consumed. This represents 
an evaporation of— 
44,982 + 43,002 
15,266 + 14,027 
or, say, 3.01 kilos. of water per kilogramme of fuel ; 
and the quantity ot heat rendered useful is— 
653.6/3.01 = 1967 calories. 


From this,a boiler efficiency of aad , or, say, 73.5 per 
cent., becomes apparent, taking the mean caloric 
effect of peat to be 2680 calories. The guaranteed 
figure, which was 65 per cent., was therefore con- 
siderably improved upon. Of course, it is only 
rarely possible to achieve such favourable results, 
and the averege fuel consumption up to now has been 
2.7 kilos. per kilowatt-hour. In damp weather, 
however, the consumption quickly rises to 3 kilos. 





ten-hour working day turn out 60,000 to 80,000 peat- 
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and more. Assuming the price of peat to be 5 marks 
per ton, the cost of fuel, with a consumption of from 
2.4 kilos. to 2.8 kilos. per kilowatt-hour, would be 
from 1.2 to 1.4 pfennigs. Although that comes very 
near to the cost for coal in pre-war times, the ratio 
js at present considerably less in favour of coal. 
According to data published some little time ago, a 
specific consumption of 2.5 kilos. of peat per kilowatt- 
hour can be reckoned on with certainty, and it is 
considered that the schemes for generating power 
from peat which have been proposed are quite pro- 
mising of success. 
THe PowEeR TRANSMISSION SYSTEM. 

The transmission cables of the Wiesmoor plant 

are suspended on masts set 125 m. apart. They are 


made of six strands of copper wire, the tensile strength 
of the metal being 44 kilos. per square millimetre. 


Bell-shaped insulators, which are tested to 80,000 | 


volts, are employed, and with them the transmission 
tension can be increased to 35,000 volts if necessary. 
The Wiesmoor plant is now out of date, as far as 
electrical equipment is concerned, and no features 
of any special importance are possessed by its trans- 
mission system. The one notable point is the crossing 
of the river Ems. Two iron lattice work towers, 
73 m. high, are employed. They are erected upon 
concrete foundations, 7 m. square, and 8 m. in height, 
of which 4 m. are below and 4 m. above ground. The 
towers are fixed to the foundations by eight anchor 
bolts, each 8 m. long. The distance across the river 


is 295 m., and the lowest point above high-water | 


needed has to be imported through the so-called 
** Polish Corridor.”” The vast peat marshes which it 
contains may, however, yet render it independent of 


such imports. 


Tue ZEHLAUBRUCH PLANT. 


The power station which, is to be erected in the 
detached region, will have an area of approximately 
11,000 acres of marshlands from which to draw its 
fuel supply. This marsh is called the Zehlaubruch, 
and is situated only a few miles from Kénigsberg. 
On account of the great depth of the marsh, it is 
calculated that it will yield enough fuel to supply the 
province of East Prussia, together with its railways, 
for @ period of forty-five years, taking the annual 
requirements at 400 million kilowatt-hours. The 
eventual capacity of the generating plant will be 
120,000 kilowatts, which is thought to be sufficient 
to meet all requirements of the province. Six gene- 
rators, each of a capacity of 20,000 kilowatts, will 
be installed. They will be driven by steam turbines. 
The scheme has, however, not progressed so far as 
to allow conclusions being drawn as regards the 
engine equipment, although much erence is, in 
this connection, given to the A.E.G. 75,000 horse- 
power steam turbines, one of which has recently 
been supplied to a large lignite power station. The 
boiler plant will probably consist of twelve boilers, 
with a heating surface of 750 square metres each, 
but an alternative equipment comprising sixteen 
boilers, each having a heating surface of 600 square 





metres, has been suggested. Whatever their size, 
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PROPOSED PEAT POWER PLANTS AND TRANSMISSION 


level reached by the cables, 50m. For the span, the 
cables are made of seven strands of silicum bronze, 
having a tensile strength of 80 kilos. per square 
millimetre. 

Thirty sub-stations are supplied from the Wiesmoor 
plant. The larger of them transform the pressure 
down to 5000 volts, and deliver current at that pres- 
sure through underground cables to distributing 
transformers. In the smaller stations the low tension 
is obtained directly from the 20,000-volt current. 
The'low tension is partly 208/120 volts, partly 380/220 
volts for the stations connected at a later date. 


Proposep New PLantTs. 


While the Wiesmoor plant is so far the only peat 
power plant in Germany, some notable projects, 
prompted by the stresses produced by the war, for 
the further utilisation of peat, have been proposed, 
and some of them are at present the object of par- 
liamentary deliberations. The erection of two peat 
power stations has already been sanctioned. One of 
them is in Bavaria and the other not very far from 
Berlin. The latter is intended for the supply of 
electrical energy to the Berlin interborough railways. 
The proposed plants will embrace the whole peat 
district, and later are to be connected to the trans- 
mission lines of the mid-German lignite plants, and 
to the Bavarian hydro-electric power plants. 

The first care of the Government experts was to 
provide for the needs of that sector of Germany which, 
though it still belongs to it, has been detached from 
the rest of the country under the Peace Treaty, 
namely, the province which extends roughly from 
Danzig to Memel, with Kénigsberg as the centre. 
That area is entirely without coal, and all the fuel 


| storage capacity of 770,000 tons of dried peat. 


Swam Sc 
LINES IN GERMANY 


however, they will be of the Babcock type. The 
furnaces will probably be of the stepped grate type. 
Experiments are, however, at present being carried 
on with self-feeding furnaces at the Wiesmoor plant 
mentioned above. 

The plans for the Zehlaubruch power plant provide 
for the erection of three silos, or peat storage sheds. 
Their leading particulars are :— 


No. I. No IT. No. III. 
Length, metres .. 1,600 1,335 .. 990 
Capacity, cubic inetres $50,000 780,000 560,000 
Dried peat capacity, tons 300,000 270,000 .. 200,000 


The three silos together are, therefore, to have a 
The 
sheds are built in a similar way to that employed 


| for grain silos, but by providing a system of dividing 


floors, the peat is not stored to any great depth and 
is not therefore crushed. The subdivision obtained 
by the construction also minimises the chance of 
self-ignition and ensures circulation of the air, which 
is beneficial for further drying the fuel. The sheds 
are built on an incline, and the peat is dumped in at 
a height of 25 m., coming direct from the marsh. 

The quantity of peat which it is estimated will be 
required for the operation of the plant is 920,000 tons 
per annum. Peat excavation machinery has, in the 
course of a few years, progressed so far as to render 
the output of that quantity no very difficult under- 
taking. In this connection, mention must be made 
of the fact that the excavation campaign has a dura- 
tion of no more than 130 days per year, but modern 


peat excavating machinery will produce 80 cubic | 


metres of peat per hour, and that output may, in 
emergencies, be increased to 150 cubic metres per 
hour. So-called peat dredgers of that capacity will 
be employed. They are to be powerful enough to 








deal with the deposits of wood in those marshes, 


consisting of rotted tree stumps and the. like. From 
the peat dredgers, the peat will be conveyed to sod 
presses which are to be capable of producing 150 
cubic metres of sods per hour. In the course of a 
sixteen-hour working day, such a press will therefore 
produce 2400 cubic metres of peat sods, pressed and 
dried ready for use. For the yearly output of 920,000 
tons, about twenty-five machines would be employed. 
One cubic metre of raw peat will yield about 150 kilos. 
of dried peat. For the fuel requirements of the 
Zehlaubruch power plant 6.1 million cubic metres 
of raw peat per annum will be needed, and at that 
rate of consumption, assuming a depth of peat of 
4 m., about 14 square kilometre of marsh would be 
excavated per year. 

Apart from the erection of the Zehlaubruch plant, 
quite an extensive utilisation of some other German 
marshes is planned. In Pomerania, for instance, it is 
intended to erect a peat power plant near Leba. The 
size of the marsh from which the plant will draw its 
fuel is about 31,000 acres. With an average depth of 
peat of 3 m., it would yield 70 million tons of dried 
peat, or 30,000 million kilowatt-hours. This plant 
will likewise have a capacity of 120,000 kilowatts, 
and the plans for its erection do not materially differ 
from those of the plant described above. 

Another power plant is projected for the utilisation 
of the Marcardsmoor in Friesland, Hannover, which 
is in close proximity of the Wiesmoor plant, and which, 
in fact, will draw its fuel practically from the same 
source as the Wiesmoor plant is doing now. The area 
covered by the Wiesmoor is roughly 15,000 acres, 
which, it is calculated; should yield 28 million tons 
of dried peat, or 12,000 million kilowatt-hours. 
There are some other marshes in that locality which 
will be kept as a reserve for the two plants, as soon as 
the Wiesmoor is exhausted. The Friesland plant 
has the same standard output, #.¢e,, 120,000 kilowatts, 
and is planned on exactly the same scale as the other 
two plants, differing only slightly from them, accord- 
ing to local requirements. 

A programme has been drawn up for building the 
peat power plants, taking into consideration, the 
most pressing needs of the moment. This programme, 
set out below, provides for the consecutive construc- 
tion of the following plants :— 


(1) Zehlaubruch power plant, for the supply 
of the East Prussian Railways and for the light 
and power requirements of that province ; 

(2) Lebamoor power plant, for the eastern part 
of Pomerania, for West Prussia and Lower 
Silesia, as far as they now belong to Germany ; 

(3) Randowbruch power station, to supply 
Western Pomerania, Eastern Mecklenburg and 
Northern Brandenburg ; 

(4) Mecklenburg power plant, for the supply 
of Mecklenburg and Slesvig-Holstein ; 

(5) Friesland power plant, for the provinces 
of Hannover and Oldenbourg ; : 

(6) Oberland power plant, for Wuerttemberg 
and Badenia ; 

(7) Rosenheim power plant, for Bavaria’s 
needs. 

Whether all these schemes will be realised, cannot 
yet be said with certainty. The accompanying sketch 
map shows the positions of the proposed power 
stations and the network of 150,000-volt transmission 
lines which, it is suggested, should be run throughout 
the country. 








INSTITUTION OF PRODUCTION ENGINEERS. 


THE second meeting in connection with the formation of 
the Institution of Production Engineers was held at 
2 and 4, Tudor-street, London, E.C.4, on Saturday, 
April 2nd, when Mr. Cecil F. Hammond, of Coventry, 
presided over a large attendance. In an opening speech 
the chairman referred to the way in which the Provisional 
Council came into being, and added that it, the Provisional 
Council, had found it necessary to constitute itself under 
@ memorandum of association into an incorporated insti - 
tution, and that under the proposed articles the Council 
had power to add further members up to twenty-six. It 
would be understood, therefore, that the Institution of 
Production Engineers was now duly formed. He further 
drew attention to certain of the recommended by-laws, 
and pointed out that special attention had been given by 
the Council to the views expressed at the inaugural meet - 
ing, and that in the section relating to the qualification for 
membership strees had been laid on the need readily to 
admit the eminently practical man, and to avoid the 
tendency shown by most existing institutions to become 
academic and pedagogic. At the same time, however, it 
should be kept in mind that one of the chief aims and 
objects of the Institution was to raise the status of the 
production engineer. It was therefore desirable to adopt 
a system of grading sufficiently broad to permit of these 
two factors. After a discussion the resolution “‘ That the 
memorandum of association be accepted” was carried 
unanimously. The next proposal, which was also unanim- 
ously carried, was to the effect “‘ That we here assembied, 
having regard to the proposed articles of association and 
by-laws, do hereby present ourselves for membership of 
the Institution of Production Engineers.’’ Subsequently 
the meeting discussed in detail the proposed articles of 








association and by-laws as provisionally drafted by the 
Council. The following were added to the Provisional 
Council :—Mr. Wallace Attwood, Mr. G. H. Hales, Mr. 
Max R. Lawrence, and Mr. J. B. Robson. It was announced 
that at the next meeting, in addition to considering the 
by-laws, &c., it was hoped to arrange for a paper dealing 
with production to be read. 
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the road shocks without involving undue weight. 

| The two side members run continuously from ‘end to 

Electric Trucks and Industrial end and have a U-shaped member riveted to them in 
Locomotives. order to form a pocket for the reception of the battery, 

we. Vue which may be composed of Edison or Exide Ironclad 

’ ' cells. The spring shackel brackets are fixed to a point 

Tue first firm to undertake the manufacture of | at the bottom of the battery compartment, as shown 
electric trucks in this country was, we believe, the | in the drawing Fig. 55, so as to take the weight of the 
India Rubber, Gutta Percha and Telegraph Works ' battery without straining the frame. The floor boards 





if it be necessary to remove the motor from the truck 
the leads can be disconnected with very little trou)|.. 
Moreover, the leads are arranged so that it is impossi})|, 
to connect them up to the wrong terminals. 

The motor is designed to work normally with a 
current of 16 ampéres at a pressure of 40 volts and t, 
run at a speed of 1430 revolutions per minute, but it 
will*take an overload of 300 per cent. for shor; 
periods. As shown in the drawing, Fig. 55, and in t}\ 























FIG. 53—-A SILVERTOWN BS2 3-CWT. ELECTRIC TRUCK FIG. 54SILVERTOWN ELECTRIC TRUCK. HAULING, A TRAILER 


Company, Limited, of Silvertown. Trucks have been | which are let into a rectangular channel framo are 
built by this firm for various kinds of service, and they | divided into three parts so as to allow of convenient 
are used by the Great Eastern Railway and the Post | handling and removal. The centre part of the plat- | 
Office. The type of vehicle most commonly employed | form covers the battery, the front portion the front 
is the BS 2 truck, having a carrying capacity of | axle and brake adjusting gear, and the end part the 
30 ewt., a platform measuring 6ft. 3in. by 4ft. 2in., | rear axle and the motor, which is a four-pole totally 
a wheel base of 4ft. 14in., and a wheel track of 3ft. 64in. | enclosed series wound machine fitted with ball bear- 












































illustration, Fig. 57, the motor is bolted directly to 
the gear-box in the centre of the back axle, and is alsv 
supported on a universally jointed bracket fixed to 
the rear cross member. The springs connecting the 
rear axle to the frame are shackled at both ends and 
mounted on spherical spring saddles to give the axl 
free movement and to allow the motor to act as a 
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FIG. 55—-ELEVATION ANDWPLAN OF SILVERTOWN TRUCK FIG. 56—SILVERTOWN STEERING GEAR 


Two of these vehicles are shown in Figs. 53 and 54, 
the latter being one of the vehicles built for the Great 





tator and brush gear by removing a nut which 


ings. Access can readily be gained to the commu- | combined torque and radius rod, Power from the 
motor is transmitted to the road wheels in the manner 


Eastern Railway. In all cases the frame is built up | normally holds an aluminium cover in position at | shown in the drawing, Fig. 59, in which it will be seen 
of pressed steel channel and rolled steel angle sections | the commutator end of the machine. The connections | that a bevel pinion on the motor shaft meshes with a 
riveted together and to the cross members and stays | from the motor pass through bushed holes in the yoke | crown wheel mounted on the outside of the balance 
arranged to give ample strength and to withstand | and are sealed with india-rubber sleeves, the leads | gear-box,and spur wheel gears on opposite sides of the 











* No. VI. appeared April 15th. | terminating in boxes fixed to the truck frame, so that | box are coupled to short shafts which drive the road 
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wheels. These'shafts, it will’be noticed, do not have | handle from the neutral position and“at right angles 
to carry any weight. The rear axle easing and the | to the movement which controls the ‘speeds operates 
centre steel gear-box are built together, the end | the mechanical brake. In addition to the mechanical 
portions Which support the spring saddles, brake | brake, these trucks are also fitted with an electrical 

















FIG. 57—SILVERTOWN TRUCK WITH PLATFORM AND BATTERY REMOVED 


gear brackets and road wheels being composed of brake which is controlled by a foot pedal, the braking 
weldless steel tubes. All the road wheels are composed effect being obtained by connecting a resistance across 
of steel castings and the rear wheels are cast ¢omplete the motor terminals. Normally the electric brake 
with the brake drums. The gearing and road wheels 
run on ball bearings. The brake gear, which is shown 
n detail in Fig. 58, is compensated and is operated 
from a compensating bar and a rod running through 
the centre of the truck, as clearly shown in Fig. 57. 
Leather and felt washers are provided to prevent 
dust from entering the transmission gear or grease from — 
extruding from it. The front axle is made up of two 
channel sections placed back to back a little distance 
apart and riveted to stampings which form the 
fork ends. The steering pivot is composed of a 
hardened steel pin working in hardened steel bushes, 
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drum, and the electrie brake drum are all built up of 
gun-metal segments which are held together by steel 
bolts and insulated where necessary with micanite 
insulation. The holders for the phosphor-bronze 
brushes which make contact with the drum segments 
are provided with flexible braid connectors 80 that the 
current does not pass through moving joints, and in 
order to avoid damage to the segments and metal 
brushes the circuit is always finally broken on @ 
separate carbon brush which can easily be renewed. 





All the control gear and the resistances which serve 
for limiting the starting current and for absorbing the 
regenerated current when the brake is applied are 
enclosed in a dust-proof box on the left side of the 
driver. The same box also acts as a base for an ampére 
hour meter which indicates the condition of the 
battery. When the cells are fully charged the needle 
of the meter stands in the zero position, and as the 
cells are discharged the pointer moves around the 
dial in a clockwise direction and registers the amount 
of energy discharged in ampére-hours. The meter is 
provided with an adjustable differential shunt, 80 
that when the battery is being charged the instrument 
runs slower than When the cells are discharging 
current, and by the time the needle reaches the zero 
| position sufficient current has been supplied to the 
| cells to make up for that which they have delivered to 
| the motor and to compensate for the battery losses. 
| When the needle of the instrument reaches this zero 
position it touches a small spring-supported platinum 
| contact and closes the circuit of a trip coil on the main 
| circuit breaker which disconnects the cells from the 
mains. The charging plug of the battery can at any 
| time be placed in the charging receptacle, irrespective 
| of the condition of the battery, and the current will 
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and the weight is taken on large ball thrust washers. - = }—_—— — 2 = —— 7 _ 
The steering gear itself, which is shown in Fig. 56, is — 7 
of the worm and worm wheel pattern and is operated 4 
by a steering wheel on the driver's right. m 
As far as possible the control gear is foolproof. One 
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FIG. 59- SILVERTOWN 





circuit is kept open by the driver depressing the foot 
pedal, but the moment the pedal is released the main 
circuit is broken,and the electric brake is made to 
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TRANSMISSION GEAR 


always be cut off when the cells are full. The meter is 
also fitted with a resetting device for setting the indi- 
cating hand ahead by any desired amount before the 
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FIG. 58—SILVERTOWN BRAKE GEAR 


lever operates the controller and the mechanical 
brake, and at the side of this main lever is a smaller 
lever which operates the forward and reverse controller 
The latter lever cannot be moved unless the main con- 
troller handle is in the neutral position. If the small 
lever is left in the vertical position the forward and 
reverse controller is held in the neutral position and 
the main controller is locked, so that it can only be 
moved to actuate the mechanical brake and cannot. be 
used to move the main controller in either direction. 
If, however, this small lever is pushed into the forward 
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position the main controller handle can be moved 


forward and also into the brake position, and if the FIG. 60—-SILVERTOWN TRUCK FITTED WITH A ROTARY BRUSH 


lever is pushed backwards the main control handle can 
only be moved backwards and into the brake position. 
A forward movement of the main control handle gives operate. The main cireuit cannot be completed again 
three forward running speeds, and a backward move- until the main controller has been moved to the “ off” 
ment three reverse speeds. A movement of this same position. The main controller drum, the reversing 





charging is commenced, and also a maximum dis- 
eharge indicator which is merely a pointer that can 
be set by the operator to any desired maximum dis- 
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charge, so that by watching the main pointer of the 
instrument and by re-charging the battery when that 
pointer comes into line with the hand-operated 
pointer, over-diseharges can be avoided. 

Another instrument which may be fitted to these 
trucks is the milometer, which registers in tenths of 
a mile up to 9999 miles and then adds up again in the 
same manner, irrespective of whether the vehicle 
travels forward or backwards. The instrument is 
driven by spur gearing fitted to one of the front wheels 
of the truck, and all the working parts are protected 
from dirt and moisture. When the main switch is in 
the “ off” position the whole of the control gear is 
made dead and can be handled with safety, and the 
charging plug can only be placed in its receptacle 
whilst the switch remains in that position. When an 
Edison battery is fitted to these trucks the makers 
guarantee that if at any time within a period of four 
years from the date of supply any of the cells are found 
to be incapable of developing their full rated capacity 
under normal conditions they will, at the makers’ dis- 
cretion, either be replaced by other cells of full rated 
capacity or they will be repaired and made to give 
their proper output free of charge. In the case of the 
Exide Ironclad battery, which is, of course, a cheaper 
battery and which consequently reduces the total 
price of a truck, the makers are prepared to guarantee 
that if during two years after the supply of the battery 
any of the plates become worn out—that is to say, 
if they become incapable of giving 80 per cent. of 
their rated capacity—new plates will be supplied and 
fitted on special terms. 

For use when these trucks are employed for hauling 
trailers a handy form of towing gear is supplied. The 
draw-bar of this gear is in the form of a fork with a 
removable pin, and is provided with a compression 
spring of sufficient power to cushion the shocks which 
arise when starting with a trailing load. When this 
towing gear is not required it can be swung out of the 
way, or it may, if desired, easily be detached from the 
truck altogether by the removal of a pin. The overall 
length of the 30ewt. truck is 8ft. and the turning 
radius on the outside front wheel is 7ft. 9in. The truck 
shown in Fig. 60 is a Silvertown vehicle fitted with a 
power-driven brush for sweeping station platforms. 





Liquid Oxygen Explosives, 


Tae German firm, Sprengluft Ges.m.b.H., of 
Essen, has recently taken out a large number of 
patent specifications in this country—Nos. 148,534 
to 148,543 inclusive, and 152,335—claiming several 
improvements in the manufacture and use of 
liquid oxygen explosives, from which it would 
appear that serious efforts are being made in Germany 
to place those explosives on a commercially com- 
petitive basis with dynamite and blasting powder, 
after the exigencies and special circumstances of the 
war period have to a large extent passed. In 1919 
this firm claimed that it was producing liquid oxygen 
explosives equivalent to about 10,000 tons of nitric 
explosives per annum. The Germans used very large 
quantities during the war, espevially in-the con- 
struction of communication tunnels and trenches 
and dug-outs, driving of mine galleries, and for the 
destruction of all classes of obstacles; and also for 
the destruction of French plant and machinery in 
the occupied districts. Among the various docu- 
ments on enemy ammunition which fell into the 
hands of the Allies was a complete list of instruc- 
tions for the use of liquid air explosives, dated 
January 27th, 1917. It is pointed out in this docu- 
ment that liquid air is specially suitable for under- 
ground work, since no noxious gases are formed and 
work can be resumed immediately after a blast ; and 
as the actual explosive is only prepared on the spot 
immediately before use, the special precautions re- 
quired in the transport and storing of other explosives 
are not necessary with liquid air or oxygen, although, 
of course, the use of this new explosive involves 
special conditions which must be observed. The 
research work undertaken in Germany before the war, 
and continued with redoubled zeal during the war, 
is being pursued, and the subject has also been taken 
up in America by the Bureau of Mines, which began 
its investigations of liquid oxygen as an explosive 
in 1917. So far liquid oxygen has not been used to 
any great extent in this country, and only in a small 
way in connection with mine rescue work. Never- 
theless, the progress so far made in Germany and 
America has been greatly facilitated by a British 
invention, namely, Dewar’s vacuum flask, which 
provided the best form of container for the liquid 
oxygen and overcame one of the greatest difficulties 
which had previously been met with. In France, 
Georges Claude, the inventor of air liquefaction 
apparatus, constructed some liquid air bombs and 
tested them by dropping them from an aeroplane, 
and the results were said to have been satisfactory. 
At the Moyeuve iron mine, in French Lorraine—taken 
over from the Germans—it was found that the Ger- 
mans had installed a plant for the manufacture of 
liquid oxygen explosive for mining purposes in 1916, 
and this plant is now being very successfully run by 
the French for the same purpose. It is driven by a 
300 horse-power engine, and has a capacity of 75 
litres per hour of liquid oxygen of 95-98 per cent. 








purity. Another plant had been installed at the 
Auboué iron mine, in the Briey district. It was 
manufactured by the Siirth G.m.b.H., of Siirth bei 
Kéln (Cologne) and the liquefying process is a 
modification of the Linde system. A research station 
for the testing of liquid oxygen explosives has been 
established at Neuenkirchen, in the Saar district. 

At the Longwy steel plants, which had been 
destroyed by the Germans, it was found that a 
Linde liquefying plant had been erected and that 
liquid oxygen explosives had been used for blowing 
up the machinery. Numerous fuses, detonators, and 
cartridges were found, the latter being made of strong 
paper wrapped three times around a split round wood 
stick, and were wedge shaped to facilitate withdrawal 
after being filled. The outer edge of the paper and the 
bottom end of the cartridge are pasted or glued 
together, and the paper at the top end, after filling 
with soot or other carbonaceous matte, is merely 
folded down. These paper cartridges were marked 
“Sprengluft No. 100, 30 x 300mm.” At the end 
of the fuses what appeared to be large detonators 
with pointed ends were fastened, filled with cork 
charcoal, and they were apparently — for 
liquid oxygen soaking. There was also a dipping 
vessel and a standard carrying container—a five litre 
spherical flask, evacuated, and placed in a strong 
galvanised iron can. 

Liquid oxygen is a bluish liquid, of 1.118 specific 
gravity, boiling at — 183 deg. Cent., and freezing 
at — 225 deg. Cent., and it had long been known 
by chemists that, when mixed with a suitable kind 
and quantity of carbonaceous material, e.g., soot, 
crude petroleum, wood flour, &c., it formed a very 
powerful explosive; but not much progress could 
be made until (1) an efficient and relatively cheap 
liquefaction process had been devised, (2) a suitable 
carbonaceous material or mixture had been dis- 
covered, and (3) a suitable form of container and 
cartridge had been designed. 

In 1895 Linde invented his liquefying apparatus, 
and in 1897°“‘enriched”’ liquid air—air with the 
oxygen content increased—mixed with carbonaceous 
material, was first used as an explosive at the Pens- 
berg coal mine in Upper Bavaria. The rapid evapora- 
tion of the liquid air was the chief difficulty. In 1898 
the famous Oxyliquit explesive was patented in 
Germany, and was first tested on a large scale in the 
construction of the Simplon Tunnel. The car- 
bonaceous mixture used was crude petroleum 20 per 
cent., soot 30 per cent., and kieselguhr 50 per cent., 
and the explosive strength was said to be equal to 
that of blasting gelatin. In 1900 Claude patented 
his liquefaction process, while Linde followed in 1902 
with further patents in the same field. The 
methods of both patentees are now largely used for 
the production of highly compressed and liquefied 
gases—oxygen, hydrogen, carbon dioxide. In 1904 
Sir James Dewar invented his famous flask, a double- 
walled high vacuum receptacle containing charcoal 
to increase the vacuum. 

In recent years several articles and reviews on liquid 
oxygen and its use as an explosive have appeared 
in the German technical Press. Probably the most 
important of them is one by H. Diedrichs, published 
in Stahl und Eisen, November llth, 1915, pp. 1146- 
1151, accompanied by several illustrations. Diffi- 
culties in the early days had been due to unsuitable 
cartridges and the rapid evaporation of [the liquid 
oxygen under the influence of the natural heat cf 
the rock. This sometimes took place at such rate 
that the stemming and even the cartridge itself 
were hurled out of the rock. Several attempts were 
made to overcome this defect, and in 1912 a mining 
engineer—Kowatsch—suggested that the cartridge 
should not be filled with liquid air unti] it had been 
inserted in the drill hole, and at about the same time 
Schulenberg, another mining official, applied the 
principle of the Dewar flask to increase the capacity 
of the cartridge for taking up liquid air. It may here 
be mentioned that liquid air necessarily contains 
some nitrogen, but the proportion of that element 
may be reduced by rectification, until the oxygen 
content is about 85 per cent., the usual strength for 
explosive purposes. The material is then more 
strictly termed “‘liquid oxygen.”” Greater strength 
or condensation—up to 99 per cent. oxygen—may be 
obtained, but 85 per cent. is generally sufficient. The 
temperature of evaporation is then about — 185 deg. 
Cent., and care has tc be taken in manipulation that 
none is spilled on the skin, otherwise painful burns 
may be experienced. 

The actual process of liquefaction is now well 
known, and we may pass at once to the special 
problems of storage and cartridge design. To prevent 
evaporation, a double-walled vessel, oval or spherical 
in form, constructed of copper or brass, must be 
used ; the outer wall may be of steel. There must be 
a perfect vacuum between the two walls, and after 
the air pump has withdrawn as much air as possible 
the connection is sealed. Any residual air is soaked 
up by charcoal placed in the bottom between the two 
walls, after the principle of the Dewar flask, and 
evaporation is reduced to 4 to 6 per cent. in twenty- 
four hours. 

The cartridges are filled with liquid air cn the spet, 
either by the Kowatsch method cr the Schulenberg 
method. In the former, a single cartridge, consisting 
of a thick pasteboard shell, is placed in the drill hole 
and connected up with fuse or lead wires, and the 





free space in front of the drill hole is filled with clay 
stemming. The cartridge is fitted with two paper 
tubes which stick out of the drill hole; cne reaching 
to the bottom of the cartridge for feeding in the 
liquid oxygen, and the other shorter one serves as an 
outlet for the evaporating liquid. During the tamp-. 
ing of the drill holes plugs are inserted in these tubes 
through the stemming material, and withdrawn after 
the stemming is in place. To fill the cartridge the 
inlet tube is connected by flexible metallic hese wit), 
the charging vessel, and the latter is turned down. 
Pressure caused by evaporation drives the liquid 
oxygen into the cartridge. After the cartridge is 
charged it must be exploded as quickly as possible, 
as it soon loses strength through evaporation. In 
Schulenberg’s method the cartridge is first soaked 
with liquid oxygen in a special dipper or container 
The pre-cooling renders the carbonacecus materia! 
better able to absorb the liquid oxygen. The cartridge 
itself consists of a gauze bag filled with carbonaceous 
material and enclosed in a shell to increase insulation. 
Both methods are advocated by the Sprengluft 
Gesellschaft, and both have their advantages an:| 
disadvantages. The first method, using “ kowastite " 
cartridges, is probably safer, but the length of the 
cartridge makes it difficult to handle, and to use 
several short ones is hardly possible. In both cases 
there is a risk that any excess of carbon may burn 
only to carbon monoxide, producing afterdamp, 
instead of being completely burnt to carbon dioxide, 
when the shot is not fired quickly enough. Prompt 
firing is, therefore, of the utmost importance, and that 
limits the number of shots that can be fired simul- 
taneously. Another risk is that of firedamp, but 
attempts have been made to overcome this by a 
suitable modification of the cartridge charge, using, 
for example, common salt and graphite, but these 
are apt to weaken the strength of the explosion. 


RESEARCH IN THE UNITED STATES. 


In a paper on the development of liquid oxygen 
explosives during the war, recently issued by the 
Bureau of Mines, U.S.A.., it is stated that experiments 
were first begun in March, 1917, at Pittsburgh, with 
a view to improving the methods ef use, comparing 
the strength with that of standard dynamite, and 
testing the liquid oxygen explosive in gaseous coal 
mines. Among the carriers—or carbonaceous matter 
—tested were lampblack, wood pulp and crude petro- 
leum in varying proportions. They were enclosed in a 
cylindrical sack of cheesecloth, jin. to lin. in diameter, 
with an electric detonator in the end of the sack. 
The detonator was soaked in liquid oxygen for 10 
to 15 min., after which the sack was inserted in a 
pasteboard tube with closed end, the tube also being 
cooled by dipping in liquid oxygen. A tubular cover 
of equal length was placed over the tube, thus pro- 
viding a double-walled container. The cheesecloth 
and pasteboard container had to be included with the 
other carbonaceous material in estimating the proper 
weight of this latter to ensure the right chemical 
balance; or, in other words, to ensure complete 
combustion so that the resulting gas should be carbon 
dioxide and not the poisonous monoxide. Further- 
more, at the completion of dipping the explosive 
must contain enough excess oxygen to offset the 
amount that vaporises during the ten minutes allowed 
for placing charges in several drill holes, for con- 
necting the leads, and for allowing the minors to gain 
a safe place before firing. To obtain the absorption 
of the requisite amount of oxygen for chemical 
balance, and to prevent an excess of carbon and con- 
sequent burning to carbon monoxide, the carbona- 
ceous material must be a loosely compacted substance 
like cotton or wood pulp, or an inert absorptive 
material must be included in the mixture. That is 
to say, the quantity of oxygen which can be held in a 
given volume determines the amount of carbon which 
can be used. One of the best absorbers proved to 
be kieselguhr, and it was also most effective in pre- 
venting evaporation. The following procedure was 
adopted in loading a hole for blasting :— 

A No. 6 detonator is placed in the inner cartridge— 
the cheesecloth sack—and this is soaked in liquid 
oxygen for 10 to 15 min., frozen stiff, and slipped into 
a telescopic pasteboard container, which has also been 
chilled by dipping in liquid oxygen. The assembled 
cartridge is inserted into the hole and a wad of cotton 
placed onit. A brass tube 3 mm. in internal diameter 
is then placed in the hole, extending from the cartridge 
to the mouth of the hole. Moist clay stemming is 
tamped into the drill hole and the brass tube with- 
drawn. The tube and the hole made therewith pro- 
vides an outlet for the escape of evaporating oxygen 
gas until the shot has been fired ; the wad above the 
cartridge prevents the moist clay from stopping up 
the tube in tamping. The escaping oxygen, if open 
lights are used, presents practically the only recog- 
vised danger of premature firing, but if there is no 
firedamp or coal dust present tho risk is no greater 
than in charging any other explosive into a drill hole, 
and is less than when charging black powder in the 
presence of open lights. Moreover, there is no danger in 
digging out miss-fires or unexploded cartridges, for 
after 30 min. the liquid oxygen has all evaporated and 
the cartridge is dead. 

Various estimates of cost of liquid oxygen explo- 
sives have been made and comparisons instituted 
with the cost of dynamite and other explosives, and 
as a general rule the liquid oxygen is quite as cheap 
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and very often cheaper than any other explosive. 
Nothing more definite can be said at the moment, 
for these comparative costs depend on a lot of varying 
-ireumstances which must be taken into account and 


estimated for each particular case. One _esti- 
mate drawn up by the German writer, Died- 
richs, gives the cost of 1 lb. of liquid oxygen 


explosive at 7d., capable of mining about 6.8 tons 
if coal, and the cost of 1 Tb. of dynamite at 8d, eapa- 
ble of mining about 4.5 tons of coal; so that, whilst 
the cost of liquid_oxygen per ton of coal mined is 
about 1d., the cost of dynamite per ton of coal is 1, 75d. 
But there are other factors to be taken into account 
beside cost, and the advantages and disadvan- 
tages of this new type of explosive may be stated as 
follows :— 
Advantages. 


(1) Lower cost per unit of material blasted. 

(2) No danger in transportation. 

(3) Very little danger of premature ignition. 

(4) Danger of miss-fires or unexploded cartridges 
eliminated by waiting 30 min. till all the liquid oxygen 
has evaporated. 

(5) No danger similar to that in handling and thaw 
ing frozen dynamite. 

(6) No danger during storage from fire or lightning. 

(7) The liquid oxygen plant can be used also in 
connection with self-breathing apparatus or the oxy 
vcetylene torch 

Disadvantages. 

(1) Rapid evaporation and the need for using 
quickly and for limiting the number of simultaneous 
shots to four cr five. 

(2) Need for a separate plant near each mine. 

(3) Low cost is dependent on continuous running. 

(4) Unsuitable for use in gaseous coal mines. 

To sum up, the balance of advantage seems to be 
in favour of liquid oxygen, especially in non-gaseous 
mines, i.¢., free from firedamp and dangerous dust ; 
that is tc say, in non-gaseous anthracite mines, iron, 
salt and other mineral mines using a chamber method 
of mining, and quarries where a few large shots could 
be fired at once. There is a prospect, too, of an appre- 
ciable reduction in cost by the introduction of more 
efficient liquefying apparatus. 








The Failure of Metals Under 
Internal and Prolonged Stress. 


No. TIT.* 


Tue final part of the third session of the meeting 
organised by the Faraday Society for the discussion 
of the failure of metals under internal and prolonged 
stress was devoted to the reading and criticism of 
four papers dealing with the failure of brass. Abstracts 
of these four papers are given herewith. 


il) THE SPONTANEOUS CRACKING OF THE NECKS OF 
SMALL ARM CARTRIDGE CASES. 
w. c 


By . HorTHersa.t. 


Occasional trouble, especially at tropical stations, 
has been caused for some years by the spontaneous 
cracking of the necks of small arm cartridge cases 
during storage. The craeks have all been longitu- 
dinal, but while have been confined to the 
shoulder and rear part of the neek, others have 
apparently begun at the mouth and travelled upwards 
towards the shoulder. In the process of manufac- 
turing the cases the operations performed subsequent 
to the heading of the cap end were suspected as pro- 
viding the cause of the trouble for the reason that 
any stress left in the metal by the preceding opera- 
tions was removed by the annealing of the neck end, 
which immediately follows the heading process. The 
operations on which attention was fastened were 
(1) the tapering of the case, whereby the body part 
is changed from a cylindrical form to its final tapered 
form by forcing the case in two stages through a taper 
lie; (2) the bulleting and necking process in which 
the mouth end of the case, before or after the charge 
and bullet are inserted, is swaged down in three 
stages to fit the bullet diameter ; and (3) the indent- 
ing process under which the bullet is fixed in position 
by indenting the neck at three points into the 
‘“ cannelure ’’ or circumferential groove in the bullet. 
Mercuric chloride and ammonia tests revealed the 
fact that the bulleting and necking operations were 
the most fruitful sources of the stresses causing 
the cracking. Thus of twenty cases placed in an 
acidified solution of mercuric chloride sixteen cracked 
immediately, and all within forty-eight hours, while 
of a similar number suspended in ammonia gas, all 
cracked in twenty hours. The eracks were mainly 
longitudinal and, beginning at the mouth, extended 
up the neck for a quarter to three-quarters of its 
length, sometimes ending in’ a branching circum- 
ferential crack. The presence of circurhferential stress 
in the necks was confirmed by withdrawing the 
bullets and measuring the diameter of the case close 
to the mouth. It was found that the necks were 
expanded by the withdrawal in some instances and 
were contracted in others. The former cases did not 


some 


crack in mercuric chloride, while the latter did. 
Evidence was also found to the. effect that the 
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indenting process could set up local stresses sufficient 
to determine the position at whieh the cracks would 
form. The hardness of the neck of the case appeared 
also to influence the formation of the cracks, and it 
was suspected that mercury derived from the ful- 
minate of the cap composition could act as an 
accelerator. 


(12) THE PREVENTION OF SEASON CRACKING IN BRASS 
BY THE REMOVAL OF INTERNAL STRESS. 
By H. Moore and 8. Brcxtysare. 


It is well established, according to the authors of 
this paper, that season cracking occurs in brass only 
when the material is in a state of initial tension. In 
@ previous paper before the Institute of Metals the 
authors showed that in 70:30 brass the internal 
stresses could be reduced sufficiently to prevent 
season cracking by annealing at low temperatures 
without sensibly reducing the strength of the material 
or appreciably softening it. For the experiments 
whereby those results were obtained the authors 
used cups spun from fully annealed brass sheets 
and employed mercurous nitrate solution as the test 
for the presence of injurious internal stress. The 
actual value of the stresses induced in the material 
by the spinning process could not be determined. 
and to that extent thé experiments were incomplete, 
In the present paper the authors described similar 
experiments conducted with specimens the stresses 
in which, before and after annealing, could be calcu- 
lated. Each specimen took the form ot a strip of cold 
rolled 70:30 brass, 6in. long, lin. wide and either 
0.02in., 0.015in. or 0.0lin. thick. Such a strip was 
clamped by its ends to a former block of 7in. diameter. 
On the clamps being removed, the strip returned to 
the straight, showing that the elastic limit of the 
material had not been exceeded. The tension 
in the outer skin of the strip, when clamped, could 
therefore be calculated from the usual bending 
formula p = Et/2r. The strips, clamped to the 
former, were annealed at various temperatures for 
various lengths of time, and, on release, were found 
in all cases to assume a circularly bent form. If the 
radius assumed were r,, then the stress in the material, 
after annealing and before release from the block, 
would be given by p, = Et(r,—1)/27,r. In this 
way the reduction of the initial stress effected by the 
annealing could be evaluated. Full data giving the 
results of the experiments are to be found in the 
original paper. Here we need only say that in general 
the rate of reduction of the stress was found to 
increase as the annealing temperature rose, but in all 
cases it showed a marked slowing down after about 
one-half or two-thirds of the initial stress had been 
removed. For a brass of given hardness the higher 
the initial stress the higher was the stress remaining 
after a given heat treatment, while for a given initial 
stress and a given treatment the stress remaining 
after annealing decreased as the initial hardness of 
the material increased. The reduction in the internal 
stress is attributed to a slight plastic flow which occurs 
in the metal and which increases in amount with an 
increase of the annealing temperature, the duration 
of the annealing process and the magnitude of the 
initial stress. As in the previous series of experiments 
it was found that the internal stress could be reduced 
sufficiently to avoid season cracking without injuring 
the mechanical properties of the brass. Indeed, in 
some instances the low temperature annealing process 
resorted to actually improved these properties. The 
authors concluded their paper with the important 
statement that in their view ‘‘the season cracking 
of brass resulting from internal stress is a type of 
failure which should be entirely eliminated by the 
application of a suitable low-temperature annealing 


to the manufactured article after the final ecold- 
working operations.” 
(13) EXPERIENCES OF SEASON CRACKING DURING 


THE WAR. 
By O. W. Extts. 

In this paper a description was given of the troubles 
experienced during the war at Woolwich Arsenal from 
the season cracking of brass rods and of the investiga- 
tions made with a view to preventing such cracking. 
The method ultimately adopted consisted of annealing 
the rods for half an hour at a temperature of 350 deg. 
Cent. The general results of the investigations under- 
taken showed that after annealing for two hours at a 
temperature of 200-300 deg. Cent., no cracks were 
revealed in the bars on their being immersed in mer- 
curic chloride solution, while cracks developed if the 
annealing were carried out at less than 200 deg. 
Cent. At the same time it was found that annealing 
at 200-300 deg. Cent. for two hours did not affect the 
maximum strength of the metal, although the yield 
point was slightly reduced and the elongation slightly 
increased. Ultimately, in order to expedite the pro- 
cess, annealing at 350 deg. Cent. for half an hour was 
adopted as the standard workshop practice, for it was 
established that the effects produced were much the 
same as those obtained by the longer annealing at the 
lower temperature. 


11) NOTE ON PHOSPHOR-BRONZE BARS, 
By Joun Arnorr. 


This note referred to the properties and behaviour 
of two presumably cold rolled or cold drawn phosphor- 
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bronze hexagonal bars, the yield point of which prac- 
tically coincided with the maximum stress, both being 
in the neighbourhood of 39 tons per square inch. ‘The 
proportionality limit was found to be very low, being 
only 7.6 tons. For hot rolled material of the same 
composition the maximum stress should be about 
20 to 25 tons. On annealing the bars examined for 
half an hour at 600 deg. Cent., the tensile strength fell 
to 21.1 tons, the yield point being 7.2 tons. Exces 
sive cold working of the bars was indicated and was 
confirmed by immersing specimens in mercurous 
nitrate solution. Cracks began to show in 3 min.. 
and after an hour both transverse and longitudinal 
cracks of considerable magnitude developed. The 
material, as received, was apparently quite ductile. 


Mr. H. L. Heathcote suggested that it would be 
well to bear in mind the possibility of making good 
use of these internal stresses. If, for instance, in the 
case of the ball bearing it was possible to produce a 
state of initial stress of opposite sign to that produced 
by the loading, then he thought they would have 
achieved something useful. 

Mr, F. E. Robinson said the problem of the internal 
stresses and their removal from cartridge cases had 
been investigated very fully at Woolwich and a con 
siderable amount of information had been collected 
Reference had been made to manufacturers making 
brass rod without internal stress. They could, but 
they did not; that was the unfortunate thing, and 
it was a notorious fact that during the war a great deal 
of material which came from the manufacturers for 
the purposes of fuses, &c., went absolutely to pieces. 
That was one reason why the Ordnance Factory 
insisted on inspecting its own material. It was 
because the material was going very badly that Mr. 
Ellis earried out the experiments he had deseribed 
and obtained information with regard to the mercur 
ous-nitrate test and the heat treatment of brass rod. 
The reds were put into the furnaces at the week-end 
at a low temperature and allowed to cool down during 
that time. In connection with the manufacture of 
brass rod for cartridge cases the effect of the ingot 
defect had not been sufficiently investigated. There 
was no doubt that a great deal of this stress cracking 
was due to ingot defects, and if manufacturers would 
only look inte the defects in brass ingots in the same 
way that they looked into the defects in steel ingots 
there would be a very marked improvement in the 
quality of brass produced in this country. The whole 
object of Mr. Ellis’s researches had been to prevent the 
eracking of cartridge cases in store. The heat treat- 
ment of cartridge cases dated back a good many years, 
and was originally started through a misconception 
of what was occurring. It was originally done to pre 
vent the effect on the brass of imaginary stresses during 
firing, but it had since been found that a cartridge 
case was not seriously stressed in firing in a closed 
chamber, like e gun chamber, but it was decidedly 
stressed during manufacture, and there was no doubt 
that with judicious heat treatment a lot of these 
stresses could be removed. Therefore it was a very 
desirable thing, not only in tubes, such as condenser 
tubes, but certain kinds of brass rod where the materia! 
was known to be subject to stress afterwards, to heat 
treat it in some way as a safeguard. As a result of 
Mr. Moore’s work a gas-fired furnace about 20ft. o1 
30ft. long, capable of taking 1000 cases at a time, had 
been evolved for that purpose. It was provided with 
thermostatic control and the temperature was regu 
lated between 260 deg. and 280 deg. Cent. 

Sir Henry Fowler said he held no brief for th: 
British manufacturer, but he had charge of the inspec - 
tion of the whole of the brass rod used by railway 
companies for fuse making during the war—not a 
small quantity—and for sixteen months was Directo: 
of Production at the Ministry of Munitions, during 
which time he had charge of the whole of the fus 
making of the Army, with the exception of Woolwich, 
and Mr. Robinson had astonished him by what he 
had said, because, so far as the railway companies 
were concerned, there had /cen no trouble at all from 
any question of the cracking of brass rod in the manne: 
suggested. There was trouble with spills and piping. 
but not one case was brovght to his notice, nor to 
that of Mr. Treadgold, who assisted him, as regards 
cracking. He thought it only right to say that and 
to commiserate with Mr. Robinson on his ill-luck. 

Professor C. F. Jenkin said it ought to be possible 
to measure actual stresses in material by taking test 
pieces of known stresses and comparing material, say, 
a cartridge case, and so make an accurate estimate 
of what the actual internal stresses in the cartridge 
case were. 

Mr. O. W. Ellis referred to experiments in America 
on the cold rolling of very thin brass strips. The 
strips, after rolling, were covered with paraffin wax 
on one side and on the ends, and then were subjected 
to treatment with nitric acid in such a way that the 
thickness of the strips was reduced by half, and it was 
found that when this had occurred quite a consider 
able bend had taken place in the strips. This observa 
tion might make some difference to the estimated 
figures of internal stress of the strips dealt with by 
Mr. Moore. With regard to Sir Henry Fowler's 
remarks as to the difference in the experience of the 
Ministry of Munitions and that of the Royal Ordnanee 





Factory, the actual figure obtained at the Royal 
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Ordnance Factory was | per cent. of the total amount, 
extending over four years, and Sir Gerard Muntz him- 
self had admitted that he had experienced as much as 
$ per cent. 

Sir Henry Fowler: Yes, but he did not let it zo out. 

Mr. Moore, replying to the discussion, said he was 
glad that Mr. Robinson had referred to the excellent 
work done by the Ordnance Factory on the question 
of the removal of internal stress, because, even if only 
-$¢ per cent. or 1 per cent., or 5 per cent. of a certain 
material were affected, suspicion necessarily attached 
to the remainder. He did not agree with Mr. Robin- 
son, however, that ingot defects were a contributory 
cause of season cracking. The experience of the 
Research Department was not that cracks were asso- 
ciated with defects which might have originated in 
the ingots ; ingot defects in bronze were a very serious 
trouble in other directions, but the evidence that they 
contributed to the development of season cracks was 
not very strong. As to making the mercurous-nitrate 
test quantitative, as suggested by Professor Jenkin, 
he would like to refer him to the recent paper by Mr. 
Beckinsale, Miss Mallinson, and himself on season 
cracking, in which this problem was tackled, but it 
was really a very difficult question. It was possible 
to determine to some extent the minimum stresses 
in brass which would cause the brass to fail under the 
action of mercury, but he doubted whether it was 
possible to go much further than that, and even that 
was rather difficult, because the time element entered 
so largely into the matter. The result was also affected 
by the hardness of the brass, and very frequently they 
were not aware of the hardness of the brass being 
tested. He would certainly take the point raised by 
Mr. Ellis into consideration, namely, whether the 
strips he used had any initial stress in them. He 
thought he could say certainly that there was no 
appreciable tension in the external layers of the brass 
strip, and it showed no tendency whatever to crack 
under the action of mercurous-nitrate or under the 
action of ammonia. Speaking upon Mr. Arnott’s 
paper, he would like to know whether anybody had 
ever come across season cracking in phosphor-bronze. 
Phosphor-bronze in a state of stress would crack 
under the action of mercurous-nitrate, but he person- 
ally had not come across any cases of actual season 
cracking of phosphor-bronze. 

The Chairman, in bringing the meeting to a close, 
said he believed there was more information to be 
given as to the precautions to be taken in the use of 
steel for various purposes, and if that and any other 
information upon other aspects of the subjects which 
had been discussed could be sent in for inclusion in the 
official record it would be extremely valuable. 

Votes of thanks to the Presidents of the Faraday 
Society, the Institution of Mechanical Engineers, and 
the Institute of Metals, who had occupied the chair 
at various periods during the discussion, closed the 
proceedings. 








Letters to the Editor. 


(We do not hold ourselves resp ie for the 
correspondents. ) 


ENGINEERS AND METALLURGISTS. 


Sr,—Whilst I agree with what you say in your leader of 
last week about the desirability of combined meetings of engi- 
neers, metallurgists, chemists and others, I am afraid the 
example presented by the Faraday symposium at the Institu- 
tion of Mechanical Engineers does very little to support your 
case. It may be that engineers learned something from the 
bickerings of the metallurgist, but the metallurgists learnt 
nothing from the engineers, of whom very few took any part 
in the debates. 

I do not want to say a word against scientific metallurgy, 
but I cannot help feeling that we h i Ss are 
allowing ourselves to be overawed by the jargon of the researcher. 
The fact of the matter is most of us are lost when these learned 
gentlemen start talking, and we positively do not know whether 
they are right or not ; but since they appear to disagree pretty 
heartily amongst themselves, it is possible they are all wrong. 
I know whenever I hear Dr. Rosenhain speak everything seems 
as clear as day, and it is not till someone else gets up and shows 
that he may be right off the track that I see the other side to 
the case. 

Can a-yone deny that all these metallurgical discussions are 
getting into the hands of a little group of men and women who 
work in research laboratories and rather look down on the 
practical engineer who uses tons of metal for every grain they 
ever see. There are one or two exceptions, amongst whom, 
since | read an article by him some months ago in your columns, 
Mr. Harry Brearley ought to be included. He at least does 
seem to recognise that the user may have a practical knowledge 
of the behaviour of metals which is quite as useful as the labo- 
ratory science of it. 1 suggest that the time has come when 
engineers should haul back these scientific plungers when they 
go in at the deep end, and tell them to come down to lumps of 
metal and not mere specks. 

Has anyone ever tried this experiment ? Take a small piece 
of steel, treat it carefully so that it is the same all through. Cut 
it into a dozen pieces and send each piece to an eminent metal. 
lurgist for his opinion on the quality and treatment. How many 
replies would be the same? How many micro-photographs 
would be alike ? 

_The Faraday symposium positively made my flesh creep. I 
pictured thousands and thousands of tons of material failing 
by season cracking, and it was a real relief when Sir Gerard 
Muntz told the meeting that the failure of condenser tubes, 
amounted to about one-half of | per cent., and the makers were 
ashamed of those, Dr. Rosenhain thinks it is a great deal more, 
bit then, as he works in a sort of biological hospital for metals, 
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think season cracking is being overdone as a mystery, Every 
engineer with any experience has known failures, but he knows 
also they are due to bad treatment or bad workmanship, and 
he does not call in chemical action or viscous flow of an inter- 
crystalline structure, he goes straight to the workman and tells 
him what he thinks of him. In a general sort of way, that is the 
best cure for season cracking. 

1 recall a case of a lathe bed we had out in the yard seasoning, 
as all lathe beds ought to be seasoned. It was trought in to be 
machined, and cracks were discovered besice a strengthening 
rib under the headstock. The nager did not bother about 
metallurgical examination, but he went straight to the drawing- 
office and let off some pithy opinions on the design, and then 
told the foreman patternmaker and foreman moulder exactly 
what he thought of their knowledge of their craft. There were 
no more failures. 

If engi 8s would recog that a lot of failures are their 
affair and not the metallurgists’ we should get on quicker. If 
the jobs are done the right way there will be no season cracking 
outside the brains of the chemical action theorists and the 
viscous-flow theorists, and practical engineers know it, just as 
Sir Gerard Muntz admitted he was ashamed of the } per cent. 
faitures of condenser tubes, Making mysteries of these things 
is just putting excuses in the mouths of poor designers and worse 
workmen. 

April 19th. 








A Meromanicat ENGINEER. 





LABOUR'S SHARE. 


Srr,—I am afraid that Mr. § 1 Hall's eco are just 
as wrong as the Socialist economics which he condemns, His 
error lies in the fact that he limits production to commodities 
and excludes services. The rendering of a service which is 
esteemed useful has just as much value to the community as the 
production of a commodity which is esteemed useful. The man 
who has produced an apple possesses the right to eat the apple 
or, alternatively, to exchange it for something else which he 
regards as of equal value. The other thing may either be a 
commodity or a service, and in the case mentioned by him the 
service was the advice of a doctor. 

Perhaps Mr. Hall’s mind may be cleared if he considers two 
other kinds of services. If his theories were correct, nobody 
who worked on railways could be regarded as producing any 
wealth, because it is quite clear that railways render service by 
moving goods or people from one place to another, and nothing 
that is performed by a railway, on his jon, can be 
regarded as an addition to what he calls the real wealth of the 
community. The other case is that of the production of elec- 
trical energy. I would ask Mr. Hall whether the man who works 
the electric light station supplies me in the evening with a 
commodity, #.e., electrical energy, or a service, i.e., electric 
hight ? 

To go back to Mr. Hall's original analogy, the income created 
in the first place consisted of two apples, but after the apple 
creator had obtained the doctor's advice, something else had 
come into being, namely, that advice, and therefore the total 
value created was two apples plus medical advice. Of course, 
it might be decided that medical advice was entirely valueless, 
and that the doctor should be ordered to produce apples, and 
if he proved as efficient in producing apples as he previously 
had been in giving advice, then the total value of commodities 
and services produced would remain unaltered. The proba- 
bility is that the condition of the community would be adversely 
affected, because people would die off a little sooner. 

The real reply to the statement that labour is robbed of 
two-thirds of what it produces is quite simple. (1) The assump- 
tion that all wealth is produced by labour—which for the purpose 
of argument is meant manual labour only—is, of course, 
absurd, as it rules out the enormous productive value of manage- 
ment used in the widest sense, and of capital—which results 
from saving. (2) Even assuming that manual labour di produce 
al) wealth, it is not the case that two-thirds of the income goes 
to those who are not engaged in manual labour. 

London, April 16th. Hersert G. WILiiaMs. 








SEASON CRACKING. 


Sim,—I have read with great interest your Leader on “ Colla- 
boration.” 

I feel very strongly on the point you raise with regard to 

occasional fractures which occur, and which are, as you state, 
so often put on one side as “‘ due to corrosion " or for some other 
reason, as “‘due to age.” If, as you suggest, another joint 
discussion be held, say, next year, I would appeal to engineers 
to make a note of any failures which come under their notice 
during the year, collecting as much information as possible 
regarding the material and the conditions under which it worked. 
If such examples could be put forward for exhibition at such a 
meeting as the one held the other day in connection with the 
Faraday Society, &c., it would let our friends the metallurgists 
and physicists see some of the difficulties which the engineer 
has to contend with, and which we should like to have their 
assistance in solving. 
At the same time, one would point out strongly that these 
troubles are really of rare occurrence, and that all except a 
very small proportion of the metal used answers admirably 
the purpose to which it is put. Might I also impress upon all 
engineers the desirability of having, at all events, a small 
museum, in which any samples of exceptional failure, either by 
wear or by fracture, may be stored. It is so often found that, 
although light cannot be thrown on a particular failure at the 
time, further developments may take place, and when one 
wishes to obtain an example on which they have a bearing, it is 
not to be found. 


Derby, April 18th. Henry Fow er. 





Sm,—The discussion of the papers at the joint meeting 
arranged by the Faraday Society was, in my opinion, far too 
much in the hands of the metallurgists and their congeners than 
was good fer it. The failure of metals is an engineer's concern, 
and I waited and waited for an engineer to introduce some 
stiffening into the discussion. Possibly, many thought as I did, 
that the atinosphere was too reminiscent of the “ melting pot ” 
to make any attempt in that direction worth while. 

I will now try and set down what seems to me is the probable 
line of thought of an engineer who seeks to articulate the data— 
or some of them—and to build a theory which will serve his pur- 
pozes, the main of which is to mitigate internal stresses. 

I will begin by describing some experiments which were made 
in the early months of 1914. The material was steel wire having 





® tensile strength of about 70 tons per square inch and a com- 





I guess his view may get a little bit twisted. Personally, I position—from memory—of carbon .45 per cent. about, manya 


nese .5 per cent. about, su'!phur, phosphorus and silicon low, 
other elements absent or traces. The test was the determination 
of yield point, tensile strength, &c. 

For the yield point determination an ordinary ateel rule div; 
sions .Olin. was suspended from the upper pop mark, by means 
of a clip, and the lower mark was viewed through a microscope 
magnification, say, fifteen diameters. The yield point was take, 
to be the tons per square inch when the relative movement of th 
lower mark and rule in the direction of the pull amounted to 
-005in. to .Olin. per linear inch. Generally, of course, there i: 
no visible relative movement until the yield point is reached. A 
test done by an assistant gave 48 a result, yield point about 25 t 
30 tons per square inch, tensile strength about 70. I said the 
yield point must be wrong, and aeked for a repeat test. Ti, 
second result confirmed the first. Convinced that there was « 
mistake somewhere, I witnessed th» third test myself and dis- 
tinctly saw the usual indications of yield at or near the point 
reported. 1 kept the clip and rule on, however, and observed 
another yield point at the point expected—probahly about 
60 tons per square inch ; I have not looked the figures up. Never 
before have I heard of or met with a specimen having two yield 
points, and it took me some time to account for both. Ulti- 
mately I came to the conclusion that internal stress was the 
cause, and later on, by measurements of the length before and 
after grinding oft the cylindrical surface in stages, 1 satisfied 
myself that internal stress existed in the wire and in sufficient 
amount to account for the observations. 

But one assumption must, | think, be made in order to connect 
the two —internal stress and double vield point. 

It is casy to say that the internal tension can be proved to have 
@ mean intensity of 30 tons per square inch in the outer layers oi 
the wire, and that when the tension applied over the whole 
section has an intensity of 30 tons per square inch the yield stres 
of the outer layers is reached ; but it is not so easy to imagine 
how it is going to yield. How can it yield sufficiently to manifest 
itself to the eye at the microscope unless the outer layers can slip 
relatively to the core, and the core is not yet stressed to its y.eld 
point so it cannot yield ? Presumably, so long as the core and 
outer layers cohere the outer cannot yield until the inner yields 
The tacit assumptions underlying this line of thought are (1) 
that both core and sheath have the same elasticity, (2) that their 
yield points in tension are not the same. If the yield point in 
tension after over-stressing by compression is sufficiently reduced 
—see Huinfrey’s contribution—it may be that both sheath- 
initially in internal tension—and core— initially in internal coro 
pression—have the same yield point under applied tension, and 
that a lower one than usual. That would account for a single— 
low—yield point, but not for two. 

The inference I draw from the tests described—which tests, of 
course, will have to be confirmed before the inference can be 
regarded with much respect—is that the elasticities of the sheath 
and core are net the same. That Young’s modulus is a comp!ex 
of shear and bulk moduli we know, and I rather think that a littl 
working out might show that Young’s modulus is different for 
sheath and core. We already have data showing that the elas 
ticity of cold-worked material may be less than annealed 
Assuming that a difference can be proved or demonstrated we 
can see how a double yield point is possible. Consider a very thin 
tube of steel round a plug of rubber or brass adhering to it 
Application of uniform tension across the ends would make the 
steel tube yield after the application of a pull insufficient to pro 
duce in the plug 4 stress as great as the yield point. The yield 
point of the tube would be indicated by the form of extensometer 
we employed, as would also the yield point of the plug when 
reached. 

lf this can be substantiated it seems to me likely to afford an 
explanation of very many of the phenomena described in the 
papers. The internal stress at the crystal grain boundaries, 
which it seems to me must come into existence as 4 result of 
difference of their crystallographic axes, will ensure the develop 
ment of layers of greater or lower elasticity in their region ; and 
many of the phenomena ascribed by metallurgists to hypo 
thetical phases will be explicable as the inevitable consequences 
of the forces and their vectorial resultants in the grains and at 
and near their boundaries. 

On some such /ines as these I seem to sense an explanation, an 
explanation which is likely to be the upshot of an engincer’s 
study of the matter. 

lf ever engineers do get together and talk about the matter | 
shall hope to be there. 

Hewry L. Hearncore, 
Chief Research Chemist, 


Birmingham, April 18th. Rudge- Whitworth, Limited. 








Tue Concrete Institrute.—On Tuesday of this week, under 
the chairmanship of the president, Mr. E. F. Etchells, the Con- 
crete Institute held a luncheon at Olympia in connection with 
the Building Exhibition, now open at that place. Proposing the 
toast of * The Institute,” the Marquis of Salisbury dwelt on the 
necessity for solving the housing problem as a means of settling 
the present spirit of industrial unrest, and stated that in his view 
cement and concrete could be expected to contribute in 4 very 
large measure to the attainment of a satisfactory solution. in 
@ paper read to the meeting after the luncheon proceedings had 
been disposed of, Mr. Alban Scott attacked the continuance of 
the Building Acts in their present forms and urged that they 
were opposed to science, efficiency, and progress. In about sixty 
English districts, Mr. Scott said, the existing building by-laws 
were confirmed before 1871, some even as far back as 1859. In 
England there were about 1600 different authorities administer- 
ing building laws. As a consequence confusion existed in the 
interpretation of the Acts, and the Acts themselves were severely 
restricting the practical application of new materials and new 
forms of construction. 


Recovery or Sutpuvric AND Nitric Actns.—A special 
series of reports is being published for the Department of 
Scientific and Industrial |B smeevery in order to make available 
for the benefit of the industries concerned results of scientific 
and industrial value contained in the technical records of the 
Department of Explosives Supply of the Ministry of Munitions. 
The work recorded was clone at or in connection with some of the 
national factories during the war. The preparation of the neces- 
sary abstracts and information was begun by the Ministry of 
Munitions at the close of the war, and arrangements have 
recently been made by the Department of Scientific and Indus- 
trial Research to complete them. The first report in this series, 
* Recov: of Sulphuric and Nitric Acids from Acids used in 
the Manufacture of Explosives: Denitration and Absorption,” 
has now been published by H.M. Stationery Office. The report 
is divided into the following sections :-—Section I., Description 
of the Process: (1) Denitration, (2) Absorption ; and Section 1I., 
Plant Design and Operation. Copies of the report, price 12s. 6d. 
—by ay 13s.—may be obtained through any kseller or 
directly from H.M. Stationery Office. 
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Progress in Co-Partnership. 


An exhibition of considerable public interest is 
announced to take place at the Crystal Palace this 
season, the object being to illustrate the progress 
made in developing co-partnership and profit-sharing 
schemes, and also other means of promoting in- 
dustrial peace. The exhibition will open on Septem- 
ber Ist and continue until October 22nd, affording 
full time to ensure a really representative display 
worthy of the movement and the occasion. It is 
anticipated that the congress and various conferences 
to be held in connection with the exhibition may 
popularise a movement which has proved its value 
in some of the best-known and largest business urider- 
takings in the land. Many firms are arranging a day’s 
holiday for their employees during the exhibition, 


Shipyard Workers’ Wages. 


Ir is good news that the Carlisle Conference on 
Tuesday resulted in an agreement being reached 
between the Shipbuilding Employers’ Federation and 
the Federation of Engineering and Shipbuilding 
Trades on the wages question. The point under dis- 
cussion was the impending reduction of 6s. per week 
in the case of time workers in shipyards and of 
15 per cent. for piece-rate workers, of which employers 
had given notice. The meeting at Carlisle on Tuesday 
was held on the suggestion of the Minister of Labour, 
to whom labour interests had reported the deadlock 
which had arisen at the earlier conference at Carlisle. 
Concessions have now been made by both sides, and 
it has been agreed that the reduction shall be made 
in two equal instalments of 3s. per week for time 
workers and 7} per cent. for piece-rate men. The 
first reduction will come into effect on the week ending 
May 7th and the second on the week ending June 4th. 
The agreement is a happy ending to what might have 
been a prolonged dispute. 


The Slump in Shipbuilding. 


Point is given to the general statements which 
have been made as to the critical position in ship- 
building by the comments which accompany the 
issue of Lloyd’s Register statistics for the first quarter 
of the current year. It is true that the amount of 
tonnage under construction, which is over 3} millions, 
indicates on the surface a very satisfactory position, 
and would under normal circumstances reflect a 
position of prosperity. Owing, however, to the 
policy of suspending work on, or delaying completion 
of, ships, the launchings for the March quarter repre- 
sent a much smaller percentage of the work in hand 
than is usually the case. Whereas in 1913 the average 
amount of tonnage completed each quarter was over 
23 per cent. of the total quantity in hand, it was only 
8 per cent. last quarter. The tonnage under con- 
struction in all foreign yards is actually less than that 
laid down in the United Kingdom, but the percentage 
of work completed is almost normal and is not 
subject to reduction by suspended or delayed work. 
These are significant facts. With regard to the out- 
look, it is reported no orders for new ships have been 
placed with any Clyde yard for many weeks past, 
and that last month, for the first time since a district 
branch of Lloyd’s Committee was set up in Glasgow, 
not a single inquiry regarding new vessels was made. 


Short Time in Engineering Works. 


Tue general trade depression—due, in the first 
place, to high costs of production, and now accen- 
tuated by the coal strike—is reflected not only in a 
rapid increase in the number of those actually un- 
employed, but in the adoption of short-time working 
by well-known firms. The Elswick Works of the 
Armstrong Company are running on the alternate 
week method, with the object of keeping as many 
hands as possible in partial employment, and a 
similar system is being adopted at other works, 
although ordinary short time working is the more 
common plan of dealing with the present situation. 
In many cases, however, it has been necessary to 
close down some departments, and this step has had 
to be taken, it is announced, among other firms, by 
Ransomes, Sims and Jefferies. At Bristol, the 
number of unemployed as well as short-time workers 
is increasing very rapidly. A prolongation of the 
coal strike will bring engineering works to a practical 
standstill. 


Workers’ Share in Industry. 


One of the most obvious ways of meeting the 
demands of labour for a larger share of the profits 
of industry is to induce employees ta acquire shares 
in the undertaking. Special terms of payments have 
to be arranged or a block of shares may be allocated 
and distributed among workmen as a bonus. The 
System has not been successful for the reason that 
the holding of employees, either individually or as a 


A Seven-Day Journal. 








whole, have in nearly all cases been too small to yield 
any considerable return in the form of dividend or 
to give workers any real control over the business. 
It is pointed out, however, in the latest issue of 
Messrs. Samuel Montagu’s review of the situation in 
the United States, that the Steel Corporation has 
carried the policy of workers’ shares to great lengths. 
The fact that the floating supply of Steel Corporation 
stock is becoming less is well known to those having 
knowledge of Stock Exchange dealings. It is not, 
however, generally realised that this is mainly due 
to the acquisition of stock by employees, and it will 
surprise many people to learn that in seven ‘years’ 
time, at the rate of absorption, the employees 
of the § Corporation will own and control a 
majority of the outstanding Common stock. 


Production Costs in Engineering. 


No question is of more importance at the moment 
to those engaged in the engineering industries than 
the cost of production. Good service has therefore 
been rendered by Mr. F. J. Pearson, who, in a con- 
tribution to the proceedings of the Royal Statistical 
Society on Tuesday, made a comparison of pre-war 
and post-war costs. It was shown in this review of 
the position how a small reduction in the rate of out- 
put increases the cost of production to a degree which 
wipes out the credit balance and turns profit into loss. 
The chief causes of variation in the rate of output—a 
subject of which those engaged in works management 
have had painful experience—was discussed by Mr. 
Pearson, and the post-war necessity for increased 
capital illustrated. The system of “‘ cost grouping” 
which he described will doubtless receive careful 
consideration, as it is simple in practice and suitable 
for application to all branches of the engineering 
trades. It is not, of course, quite new, and somewhat 
similar schemes have been already adopted. 


Government Electricity Bill. 


THE attempt of the Government to obtain the 
necessary powers to carry out the reform of the 
electric supply system is to be strenuously resisted. 
No fewer than fifty members have given notice to 
move the rejection on second reading of the Elec- 
tricity Bill, which has been introduced by the Ministry 
of Transport. It will be recalled that the original Bill 
was shorn of its contentious clauses in order to secure 
its passage through Parliament, but it was announced 
that those clauses would be embodied in a future Bill. 
If the Government adheres to its declared intention of 
avoiding contentious legislation it seems unlikely 
that the Electricity Bill will become law this session. 


Shrunken Pig Iron Industry. 


TxHE production of pig iron in Great Britain is 
diminishing to insignificant proportions. Some figures 
quoted by Sir P. Lloyd-Greame in a written reply to 
&@ question in the House of Commons reveal this fact 
quite clearly. The number of furnaces in blast in 
the United Kingdom at the end of January last was 
242; by the end of February this had diminished to 
193; by March 3lst to 109; and at the middle of 
April no more than 30 remained in blast. By the 
time this statement is read there will have been a 
further reduction. Meanwhile imports from Belgium 
and France of forge and foundry pig iron are on an 
increasing scale. The 13,400 tons of January increased 
to 26,478 tons for February, and was over 35,000 tons 
last month. 


Dangers of X-Rays. 


Now that the real dangers of persistent exposure 
to X-rays are being realised, attention may be directed 
to the recommendations made in a paper which has 
been presented this week to the French Academy of 
Science. It was pointed out that these rays are not 
only capable of injuring those engaged in the actual 
work, but by their capacity to penetrate the walls 
and ceilings of buildings are likely to inflict damage 
on residents of houses adjacent to X-ray laboratories. 
The suggested remedy is to protect the walls with a 
lead sheathing. 


Non-Union Shipyard. 


Many believe that, as the result of the present 
industrial situation and the extreme policy which has 
been adopted by some of the trade unions, workers’ 
organisations must assume a somewhat new form. 
While this policy is in making the interesting experi- 
ment of a non-union shipyard is being made at Cowes 
by Messrs. Saunders, who are motor boat and air- 
craft constructors. Following the closing of the works 
owing to labour troubles, the shops have been re- 
opened on a non-union basis. It is understood that 
nearly 40 per cent. of the old hands reported for work, 
and that others who have not yet decided upon 








breaking away from their craft unions are being given 





afurther period of time before other handsare taken on. 
All the foremen have come back, and it is stated that 
many applications for employment have been received 
from men possessing the necessary qualifications from 
other parts of the country. Rates of pay are the same 
as when union labour were employed, and it is 
intended to introduce a profit-sharing scheme in 
which all workers will participate. 


Australian Iron and Steel Trades. 


AN interesting item of news comes from Melbourne 
this week. The cabled facts are to the effect that a 
conference is to be held at Newcastle, at which Lord 
Airedale, Mr. Howarth, of Armstrong, Whitworth 
and Co., Limited, and Mr. Dorman, of Dorman, Long 
and Co., Limited, will be present, to discuss the ques- 
tion of establishing a manufacturing business in 
Australia. The mere rumour of @ joint enterprise 
by the powerful interests named, even if it should be 
unconfirmed, has caused a good deal of comment. 
It is agreed that something ought to be done to make 
Australia.more self-contained for supplies of iron and 
steel than is at present the case. Foreign ironmasters 
are transacting a considerable business with Australia, 
the chief share going to Belgium. If an English com- 
bination laid down a plant in Australia it should be 
assured of a large market and, freed from the tariff 
handicap, it could offer effective competition to 
foreign manufacturers. 

War ship Design . « 

Tue discussion on naval policy and warship design 
has been revived by the article which Admiral Sir 
Cyprian Bridge has contributed to the Edinburgh 
Review for the current month. The gallant Admiral, 
after admitting that, in view of United States naval 
policy, Great Britain is compelled to take steps to 
maintain her supremacy at sea, asserts that in warship 
design naval megalomania is replacing naval strategy. 
The increase in the displacement of capital ships is, 
he asserts, rendering obsolete many of our naval 
harbours and threatening with obsolescence many 
docks and such artificial waterways as the Suez and 
Panama Canals. If the capital ship is to maintain her 
place in warfare she must, it is argued, be subject to 
great modifications in dimensions, design, and arma- 
ment. Consideration should be given, it is suggested, 
to the efficiency of a fleet of vessels of smaller dimen- 
sions in which thick armour protection would be aban- 
doned, but which could deliver a greater volume of 
fire than is possible with vessels in which armament 
is only allowed weight representing one-sixth of the 
displacement. 


Co-ordination of Transport. 


THE competition between road and rail transport 
may lead to a wasteful use of both these agencies 
unless steps are taken to effect the necessary degree of 
co-ordination. Mr. Arthur Watson, the general 
manager of the London and North-Western and 
Lancashire and Yorkshire Railways, dealt with this 
aspect of the question in an address to the Manchester 
Statistical Society on Wednesday. Although the 
Committee which inquired into the subject was in 
the main hostile to the granting to railways of extended 
powers to engage in road transport, Mr. Watson 
believes that the telegraph and telephone communi- 
cation systems established by railway companies 
could be utilised with advantage to organise transport 
by road as well as rail. Any fear of a universal trans- 
port trust being brought into existence by the 
intrusion of railways into the arena of road transport 
could, it was intimated, be dismissed as groundless. 


Mining Strike Situation. 


Tue offer of the coalowners to agree to the esta- 
blishment of a National Wages Board and to apply 
national principles to the determination of wages in 
each district is one which, it is hoped, will feceive 
serious consideration at the delegate conference which 
meets to-day. Owners, in addition to conceding these 
main points, have also offered to fix minimum rates 
at a high level as compared with pre-war earnings, to 
hand over to the wage fund the surplus revenue in 
each district during periods of abnormal depression 
and to open their books for examination by account- 
ants appointed by the men. It is in the light of the 
new situation thus created that miners are invited 
to discuss the wages question. The reply of the 
Miners’ Federation does not suggest that the spirit of 
compromise has permeated their counsels. The new 
offer of the owners is dismissed as being vague and 
unsatisfactory, and the claim for a National Wages 
Board and a national levy on tonnage are again raised. 
The attitude of mineowners is that, having put for- 
ward the broad principles under which discussion 
should take place, nothing more can be done until the 
representatives of the miners agree to come into con- 
ference. The decision to be made to-day is being 
awaited with anxious interest. 







































































430 





THE ENGINEER 








The Products of a Works Laboratory 


In our issues of June 10th and 17th, 1904, we 
published a description of the laboratory attached 
to the Coventry works of Rudge-Whitworth, Limited. 
At that time the works research laboratory was 
sufficiently a rarity to justify our devoting con- 
siderable space to the excellent example at Coventry, 
which had been organised under the charge of Mr. 
H. L. Heathcote. To-day, such a description as we 
then gave of the equipment and methods of that 
laboratory would convey little novel information to 


its simplicity and cheapness. It consists of two fine- 
toothed files hinged together, one file being .fixed 
to a horizontal base and the tang of the other working 
in a quadrant scdled in angular degrees from 0-deg. 
to 90 deg. The cylindrical body, of which the hard- 
ness is to be tested, is placed between the files, the 
upper one of which is allowed to close upon it and 
assume its natural position of repose. The angle 
at which the top file comes to rest is a measure of 
the hardness of the material, the less the angle the 
harder being the article. The chief use of the appli- 
ance is for comparison purposes. It can, however, 
be used for absolute determinations——in so far, at 
least, as any measure of hardness can be regarded as 

















FIG. 1—QUADRANT SCLEROMETER 


the reader, for similar departments are to be found 
now in practically all engineering factories of impor- 


still retains its distinction, not so much in the matter 


FIGS. 2 AND 3--AUTO-PUNCH AND SPRING HOLDER 


| absolute—by determining the angles of repose for 
| bodies of known degrees of hardness. 
tance. Nevertheless, the Rudge-Whitworth laboratory | of the files used cannot, of course, be 
| be sufficiently uniform to guarantee 


The quality 
relied upon to 
that for one 


of its equipment—fine though that be—but by virtue | article the upper file will assume the same position in 


of the exceptional fact that from the strictly com- 
mercial point of view it is self-supporting. It is not 


different instruments. A process of artificially 
‘“‘ageing”’’ the files has, however, been developed, 


only responsible for the scientific examination and | whereby some approach to constancy in this respect 
control of the factory’s raw materiels and produets, | is secured. It may be noted that the diameter of the 
but is itself a production department whose outside | test specimen does not influence the angle of repose. 
sales more than pay for all the running and establish- | The familiar form of the device is suitable for deter- 


ment charges involved in its maintenance. 


| mining the hardness of cylindrical bodies. 


Other 


The laboratory, still under Mr. Heathcote’s enthu- | forms are, however, made for measuring the hardness 
siastic care, has been transferred from the company’s | of flat, concave and spherical surfaces. The appliance 


cycle and motor cycle works at Coventry to a new 
factory at Sparkhill, Birmingham, which was erected 
during the war and which is now exclusively em- 
ployed on the manufacture of ball bearings for the | 
company’s own use and for separate sale. The | 
research department has been liberally eccensmno~| 
dated in a building of its own of considerable extent, 
but although that building and the regular routine 
work which is carried on within it merit more than | 
passing attention, it is to the various interesting | 
appliances and processes which, evolved by Mr. | 
Heathcote in the first instance for the immediate | 
needs of the laboratory, are now or will shortly be | 
rendered available to others that we will here primarily | 
direct attention. 

Among the items to be referred to, there are one 
or two which, being materials and not appliances, 
call for little or no deseription. Under this heading 
comes the case-hardening composition, to which the 
name ‘“‘ Eternite’’ has been given. This substance 
is of a charcoal nature, and for its manufacture a 
special building has been erected as an adjunct to 
the laboratory. It is of interest to record that the | 
proceeds derived from the outside sale of this material 
are one of the main items, if not the principal one, 
making the laboratory self-supporting. A second 
case-hardening mixture, known as “ Tufflint,”’ is pro- 
duced for sale. This material is less permeable to | 
heat than “ Eternite,”’ but it is cheaper and can be | 
used repeatedly. It is used for pack hardening and | 
as a substitute for open-hearth compounds. a 


materials manufactured at the laboratory are ‘‘ Glip,”’ 
@ waterproof adhesive for making oil and water- 
tight metal joints, and a phosphorising rust-proofing 
substance whereby iron and steel articles are coated 
with phosphate of iron. Yet another material is 
‘Sclerotint,’’ a patented etching solution, whereby 
the hardness, general or local, of hardened steel 
articles can be quickly revealed. When the articles | 
are placed in a bath or vat of the solution for a | 
minute the varying degrees of hardness are | 
indicated by the different colours assumed by their | 
surfaces. } 

Of the mechanical appliances produced by the | 
laboratory, several are already well known. The 
quadrant sclerometer—Fig. 1—is one such device. 
This hardness testing appliance is distinguished by 





or so, 
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is reduced in diameter, so as to form a shoulde: 
Against this shoulder the indenting blow is delivere:! 
by a piston-like hammer bored to slide on the reduced 
portion of the plunger. Normally, a spring-controlled 
pawl partially blocks up the top end of the bore in 
the hammer. The hammer cannot, therefore, descen| 
to the shoulder until this pawl has been pushed asice. 
This action is accomplished, by the descent of a pin 
attached centrally inside the head of the casing. A 
strong spiral spring is situated between the head « 
the casing and the upper surface of the hamme: 
With the ball end of the punch placed on the tes: 
specimen the knurled casing is held by both hand 
and pressed downwards against the force of t! 
spiral spring. After a definite movement, the low: 
end of the central pin will enter the bore of t! 
hammer, trip the pawl and allow the hammer t 
deseend against the shoulder under the foree stor: 
in the compressed spring. It will be seen, then, tha 
so long as the strength of the spring remains constan 
the energy with which the hammer strikes th 
shoulder on the plunger will be the same from tria! 
to trial. The appliance is made in two sizes. Th 
larger has a ball jin. in diameter and weighs complet. 
2}1lb. It exerts a force about one-quarter of tha 
applied in the standard Brinell test. In the small 
size the ball has a diameter of */,,in., and the weigh 
complete is only 8 oz. 

The exertion required to operate the larger siz: 
of “ Auto-punch”’ is fairly considerable, and fi 
anything like continuous ‘esting would soon prov: 
somewhat fatiguing. To overcome this objection, » 
simple spring holder—see Fig. 3—has been devised 
whereby the punch can be operated from a foot 
treadle. The small punch is suitable for thin materia) 
but for very thin sheets the device known as th: 
Brinell pliers—Fig. 4—is recommended. These plier 
were designed during the war and were very exten 
sively used for examining the hardness of cartridge 
eases. One of the jaws serves as the anvil, while th: 
other is formed as a cylinder, within which slides a 
spring-controlled piston carrying a hard steel bal! 
3/,,4in. in diameter. The pressure exerted through th: 
ball is about 20 Ib. 

The diameters of the indentations produced by th. 
“ Auto-punch” or Brinell pliers are measured by, 
means of a collodion vee-scale or by means of « 
microscope. To meet the requirements in, the second 
connection, @ very neat and handy yet cheap litth 
microscope—Fig. 5—has been designed at th: 
laboratory, and forms one of the range of its products. 
This instrument consists of a simple stand with 
handle and levelling screw and a sliding brass tube 
carrying an eye-piece and containing three lenses. 
one of which is graticuled. The chief constructional 
feature of interest in the design lies in the method oi 
fixing the lenses in place in the tube. No screw 
threading is required for this purpose, either on the 
lens frames or in the tube. Instead, the tube at each 
of the three points where a lens is to be fixed is slotted 
very nearly half-way round its cireumference, the 














FIG. 4—BRINELL PLIERS 


is suitable not only for metal specimens, but also for 
articles in enamelled ware, glass, porcelain, &c., and 
can be used both for testing the hardness of bodies 
and for determining the friction between metals, &c., 
of all kinds. The hardness determined by the device 
is naturally not the Brinell, but the “ file ’’ or resist- 
ance-to-abrasion hardness. 

Another familiar form of hardness testing device 
evolved at the laboratory is the ‘‘ Auto-punch ”’’— 
Fig. 2—an appliance designed to measure the quality 
on the Brinell ball indentation basis. The indenting 
means is a hardened steel ball held by a screwed cap 
at the end of a plunger passing inside a knurled casing, 
having a conical nose. Inside the casing the plunger 








FIG. 5— MICROSCOPE 











FIG, 5—-MILLIMIKE 


width of the slot being equal to the thickness of the 
edge of the lens frame. Half the outer circumference 
of the lens frame is formed to a diameter equal to 
that of the outside of the brass tube and half to 
the diameter of the inside of the tube. The lenses 
can thus be slipped into their slots and are held ther 
by the spring of the tube metal. The graticule is 
divided in divisions of 0.05 mm., and enables 
diameters up to about 7 mm. to be read. The magni 
fication power of the instrument is about 16. This 
simple little microscope is useful not only for measur- 
ing Brinell indentation diameters, but can also be 
applied to many other purposes, such as for examin- 
ing screw threads and the measurement of the depth 
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if case in hardened bodies. A clip carrying a” ’cale 
was recently been devised to permit the, micrescope 
o be used for measuring the yield point of tensile 
ost SpeciMens. 

Before leaving the devices produced by the labo- 
atory for the examination of hardness, mention 
hould be made of the fact that the laboratory 
repares and issues blocks of standard hardness in 
teel, brass, cast iron and other metals. Each of 
hese blocks bears auto-punch and Brinell impres- 
ions produced by standardised machines, so that 
hey may be used for checking auto-punches and 
brinell machines. 

An important portion of the laboratory is devoted 

















7168.7 AND 8--RECTIFIED GAUGES AND “PYROMIKE’’ 
to the measurement and checking of the gauges used 
in the firm’s own workshops, and here, again, among 
the appliances evolved are some which being now 
available to the outside public should prove of general 
interest. A word may, however, first be said about 
the gauge-checking room and its equipment. This 
reom is formed with double walls, doors, windows 
snd glass roofing, and is kept at an even temperature 
round about 60 deg. Feh.—-by means of thermostat- 
ontrolled electric radiators fixed over the ventilators. 
The of all the measurements made in this 
department are three duplicate sets of Johansen 


t WSLS 


Although it does not form one of the iterns which 
can now be supplied to the public, some reference, 
we think, ought to be made here to the appliance in 
use in the gauge-checking department for assorting 
a batch of balls according to sizes. In our issue of 
April 26th, 1918, we gave a brief description of two 
designs of apparatus for a similar purpose as used at 
another bal] bearing factory. At the Rudge-Whit- 
worth laboratory the principle adopted is quite 
different from that of either of these appliances. In 
this instance the balls, one at a time, are dropped 
automatically into a cylindrical pocket formed near 
the edge of a rotating circular table. About half the 
diameter of the ball lies above the surface of the table, 
and is acted upon by the under surface of a plate 
hinged in line with a tangent to the table. The plate 
is prevented from making contact with the table 
simply by the presence of the ball in the pocket, the 
exact pressure on thé ball being regulated by means 
of a balance weight sliding on a rod which extends 
from the plate on the remote side of the hinge line. 
The ball is fed into the pocket when the pocket is 
at its maximum distance from the hinge. As the 
table rotates, the ball is called upon to support the 
plate at a progressively decreasing leverage from the 
hinge, and is therefore subjected to an increasing 
force, tending to roll it out of the pocket. The point 
at which the ball will leave the poeket is determined 
by the ball diameter, among other fectors, and if 
these other factors remain constant all balls of the 
same diameter will leave the pocket at the same point, 
Round the table a number of shoots are arranged to 
catch the balls as they are ejected from between the 
table and the plate.. The machine is calibrated from 
time to time by passing through it a series of balls 
of known diameters. 

Among the measuring devices produced at the 
laboratory for outside use, the appliance known as 
the “‘ Millimike '’—-Fig. 6—is of very general interest. 
This arrangement is simply an ordinary micrometer 
attached to the plunger of a 24 0z. spring balance. 
The movement of the poimter when an article is 
passed downwards between the anvil faces of the 
micrometer is a measure of the tightness of the gauge 
on the article. On the uniformity of this tightness 
judged by the operator's personal sense of touch— 
the accuracy of # micrometer measurement as ordi- 
narily made depends. In the ‘ Millimike” this 
personal factor is eliminated. The indication of the 
pointer, however, is used not merely to secure uniform 
tightness of the gauge on the article, but actually to 
measure the dimension of the article to one place of 
decimals beyond what is possible with the micrometer 
alone. Thus, by means of Johansen or N.P.L. ball 
gauges the reading of the pointer as the article is 
slipping out of the micrometer can be converted into 
the fifth place decimal in the linear measurement. 
In the case of a spherical article, the approximate 
conversion ratio is } oz. to a hundred-thousandth— 
0.00001—of aninch. For a flat object, it is interesting 
to note, the scale is twice as open—1 oz. representing 
0.0000lin.—the reason being, it is stated, that a ball 
object is more compressible than a flat object. It 
may be added thet for use in conjunction with the 
“ Millimike,’’ the laboratory is prepared to supply 
It is 

















uauges. One of these sets is used exclusively for standard ball gauges up to Ijin. in diameter. 
BN iz : PaTS cs : 
FIG. 9—-THE OXYSCOPE 
checking the working gauges, another is in use, claimed for these gauges that in accuracy, polish 


exclusively for setting up the measuring machines 
with which the department is equipped, while the 
third. is: exelusively reserved for checking the first 
und the second sets. In addition to these Johansen 
ots, the department possesses.a range of gauge balls, 
the diameters of which have been determined by the 
National Physical Laboratory. It is of interest to 
note that on the bore and outside diameter of the 
firm’s ball bearings the tolerance allowed is five- 
tenths of a thousandth of an inch. On the gauges 
used to secure this degree of accuracy, the tolerance 
allowed is 10 per cent. of this figure. 


and perfection they are equal to the finest optical 
products. 

While on the subject of gauges, we may mention 
an interesting method in use at the laboratory, 
whereby the firm’s and other's plug gauges are 
rectified after they have ceased by wear to be suffi- 
ciently accurate. The restoration of the dimensions 
is effected—see Fig. 7—by indenting the gauge with 
a hardened ball at one or more points until the metal 
is expanded to the amount required to compensate 
for the wear. The indentation is carried out in a 
30-ton Denison testing machine, arranged as for a 





compression test. A gauge may, we are informed, be 
re-+rectified | by thid process as many as five.er more 
times before it ceases to. be useful for the particular 
size for which it ‘Was made. The gauges can be 
rectified to a tolerance as fine as 0, 00005in, 

Two other devices evolved at the laboratory may 
be mentioned in conclusion. Both are connected with 
the operation of furnaces.. The first is the “ Pyro- 
mike ’—Fig. 8—an optical pyrometer measuring 
furnace temperatures, somewhat after the manner of 
a micrometer. This device consists of an eye piece 
and object glass, between which is a column of liquid 
dye contained in a short cylinder of thin rubber. 
The two lenses are separated by a spiral spring, 
within which the rubber cylinder is situated, the 
spting and rubber being in turn enclosed within a 
short length of brass tubing, to which the lenses are 
attached. The eye piece lens is fixed to the brass 
tubing, but the object glass housing is screwed to it. 
Thus, by screwing the object glass in or out the length 
of the liquid column of dye between the lenses is 
decreased or increased. In the pyrometer is 
directed on to the hot body, of which the temperature 
is required, and the object glass is adjusted until the 
light emitted is just absorbed by the column of dye. 
A temperature scale on the external brass tube is 
then read in conjunction with a pointer on the object 
glass housing. The device is made to cover various 
ranges of temperature, such as 600 deg. to 850 deg., 
$00 deg. to 1500 deg., or 1200 deg. to 1800 deg. Cent. 
Mr. Heathcote informs us that he can read tempera- 
turés with this device to am accuracy of 5 deg. to 
10 deg. Cent. 

The last device we shall mention is the ‘‘ Oxyscope "’ 
—Fig. 9—an instrument for revealing the oxidising 
or reducing nature of the gases in a furnace. The 
apparatus consists of a millivoltmeter connected to 
an élement resembling a thermo-couple, which is 


use, 











inserted into the furnace. Actually, the effective 
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FIG. 10—-OXYSCOPE GRAPH 


end of the element is a coil of iron or similar wire 
wound on a refractory support. The action of the 
device depends upon the effect of the furnace atmo 
sphere on this metallic coil. If, for instance, the 
atmosphere is a neutral or reducing one, the milli 
voltmeter will show no deflection ; but if the atmo- 
sphere is oxidising, the oxidation of the wire will 
result in its resistance being increased, and as a 
consequence a déflection will be registered which will 
increase as the oxidation progresses. In Fig. 10 
we give a graph showing how the deflections increase 
with time in the case of a gas-fired Fletcher muffle 
furnace during a period of ten minutes after the 
admission of air. 








A CORRESPONDENT has recently been sending to the 
Railway Age—New York articles on the Argentine 
and Brazil as markets for American r ilway m -terial. In 
the issue of our contemporary for April Ist was a des«rip 
tion of the railweys of Brazil, whi h was accompanied by 
ar editorial note pointing out that that country 1s as large 
as the United States, the British Isles, the Netherlands, 
Portugal, end Switzerland put together, adding that “it 
is significant to note that, before th » war made it impossible, 
Brazil imported more railway supplies from little Belgium 
than from any other country, and this in spite of the large 
British investments in the railways of the country.”” The 
following instructive figures as to the value of the railway 
imports before the war are given in the article itself -- 
Belgium, 8,025,991 dols.; United St tes, 6,106,622 dols.; 
Germany, 3,500,863 dols.; England, 2,546,000 dols.; 
France, 2,265,455 dols. In 1916 the American share was 
1,793,360 dols., and ours 234,056dols. Nothing went 
from Belgium and Germany, end only 1020 dols.’ worth 
from France. The art cle says, however, “it will be well 
to bear in mind, as stated’ before, that England, in spite 
of the damage suffered in the war, is still in the game. 
Just how well she is doing, in spite of the contentions of 
those who would have us believe that she is out of the 
railroad supply business and that we are going ‘to get it 
all,’ simply because we are not so badly crippled, is indi- 
cated by some highly interesting figures from the British 
Board of Trade.” These figures are the value of the railway 
exports in January end February, 1920, as compared with 
the same two months of 1919, which showed an increase 


some 





of 429 per cent, over the latter year 
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| Remnwst, was found not to be the case. she Pav 14ft. — 
| proved to be made-u und consisting of loam, sandy 
Laying Te lephone Cable Tubes by | clay and stones, while tho next 5ft. were running sand and 
Thrust-Boring. | ballast. This seam of ballast was passed at 19ft. in No. 1 

| shaft and 17ft. in No. 2. Below it a blue-grey marsh clay 

In carrying out the scheme of running the cables from | continued for 5ft. to 6ft., and below the clay there was 
the new Broadway Telephone Exchange on the south side | more wet yellow sand. It was originally intended that the 
of Jupp-road, in Stratford, London, E., it was necessary | borings should be made between 15ft. and 18ft, down, but 
to eross the Channel Sea River in some manner, and to | owing to the ballast it was decided to go deeper; the 
form accommodation for nine cables, each roughly con- | borii were actually carried out between the depths of 
sisting of 800 pairs of wires. The Channel Sea River | 19ft. and 23ft. down, so that the ducts might all be in the 
is a tidal tributary of the Lea, and comes under the control | seam of marsh clay just mentioned. It would, of course, 
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FIG. 1--SITE OF THE OPERATIONS 


have been possible to make the borings in the made-up 


of the Lea Conservancy. The proposal was that, imme- | 
























diately on leaving the Exchange—see Fig. l1—a nine-way 
duct should be laid below the south footpath in Jupp- 
road to the barrier at the end. The cables were then to 
be taken over or under the Channel Sea River and under 
the permanent way of the Great Eastern Railway at the 
junction adjacent to Stratford main station on the Wool- 
wich branch, the river at the point of crossing being 38ft. 
wide. 


| ground above the ballast, but if that had been done there 


| would not have been sufficient depth of overlying soil to 


The following alternative schemes were considered for | 


the river crossing :— 

(1) A reinforced concrete bridge carrying nine 
steel tubes. 

(2) Damming the river in sections and burying the 
standard bitumen jointed nine-way duct at a depth 
of 6ft, or 7ft. below the river bed. 

(3) Laying the fine steel tubes by the Mangnall- 
Irving thrust borer below the river, between shafts 
sunk one in Jupp-road and the other on the narrow 
bank between the river and the railway. 


It was decided to make the crossing by the last-men- 
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give the clearance below the bed of the river specified by 
the authorities, so as to allow for future dredging and 
deepening. Both the vertical shafts were close timbered 
and heavily strutted, and owing to the presence of a con- 
siderable amount of water, particularly in No. 1, the 
Jupp-road shaft, pumps had to be kept going night and 
day during the operations. Beyond a 12in. sewer near the 
surface and the rear face of No. 1 shaft, no obstacles were 
met with during the excavation. 

The section of ground available for boring the nine 
holes and laying the cable tubes was approximately 4ft. 
in depth by 3ft. wide. Now, although it is a comparatively 
simple operation to make a single thrust-boring in that 
space, it is a difficult task to crowd together nine holes 
into so small an area. In thrust boring, the holes are 
made by the oy and compression of the sur- 
rounding earth, there being no cutting action, and conse- 
quently no spoil. The effect is that any boring 
made closely aajacent to another tends to pull over to the 
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FIG, 2—CROSS-SECTION THROUGH SITE 





boring previously completed. A special device to enable | 
a number of bores—in this case three—to be made side | 
by side and parallel to one another with only 2in. of earth 
between noi. was designed, and the nine tubes were to | 


tioned method, and the contract was undertaken by the 
Hydraulic Engineering Company, Limited, of Chester 
and London, the sole licensees in this country for the 
Mangnall-Irving thrust borer, and the operations were 
carried out under the direction of Captain A. R. Mangnall, 
A.M. Inst. C.E., A.M.I. Mech. E. 








spaced vertically on 18in. centres. The proposed sequence | 


An early form of the apparatus was fully described in 
Tue Enorveer of April 9th, 1920, and it is not now pro- 
posed to go into detail of the mechanism employed. The 


of operations was first to make the centre boring and then 
to pass through the ground the device for forming two 


further bores, one on each side of the first bore. The first | 








shafts were sunk in the position shown—No. 1 and No. 2 | pilat. boring was made successfully on March 22nd. The | 


in Figs. | and 2. It had been anticipated that blue London 
clay would be encountered almost immediately. That, | of the multiple hole-boring device. 








and water-logged state of the marsh clay was then full 
| apparent, as both faces collapsed and continued to b 
| away and fall out through the aperture where the timbers 
| had been raised, in a pulverised form like wet sand. The 
timbers were, accordingly, quickly driven back into 
position and the damaged faces ked as much as 
possible to prevent further collapse behind them, because 
| the belt of running sand and ballast started to find its 
way through, and tre river was in very close proximity at 
| No. 2 shaft. In view of this failure, the idea of maki 
the holes in series of three was abandoned, and each boring 
| was made independently through 6in. holes drilled in the 
timbers. The work by the latter methcd was not so 
simple or so rapid, but further collapse of the faces was 
prevented since the timbers were not again disturbed. 
The actual positions of the bores as they were finally made 
in shaft No. 2 is shown in Fig. 3. 

The first two borings were made from the No. 1 shaft, 
the operation in each case being first to make a 4in. 
diameter thrust boring, then to withdraw the boring tubes, 
then to increase by a second operation the 4in. bore to 
5}in., and on witharawing the larger boring tubes to 
attach the first cable tube to the end of the boring tube 


























at No. 2 pit, so that all the cable tubes were pulled into 
the completed bore as the boring tubes were withdrawn 
to No. 1 pit. The load required to pull in the cable tubes 
was found to be very high owing to the collapsed ground 
at the faces being dragged into the bore by the tubes 
and causing excessive fri. tion, and the ordinary maximum 
working pressure of | ton per square inch of the plant 
was exceeded. In viow of this, the boring plant was 
transferred to No. 2 shaft, which, as it was slightly wider, 
permitted the cable tubes to be driven into the ground 
by a larger diameter boring cylinder, and the secondary 
operation of increasing the first bore from 4in. to 5}in. 
diameter was performed by driving the auxiliary pilot 
ahead of the cable tubes as the latter were being driven 
forward. The cable tubes were of 3}in. internal diameter, 
and were in 6ft. lengths ana screw-coupled, the diameter 
over the ec upling being 4jin. The nine tubes were laid at 
the rate of one per day. On completion of the laying of 
the tubes the two shafts were to be bricked up to form 

rmanent manholes, having a concrete base and roof. 

yond the brickwork a band of puddlea clay was to be 
formed as the timbers were witndiawn. 

The successful carrying out of this undertaking forms 
& distinct advance upon all existing methods, and as the 
work was done under exceptionally difficult ground con- 
ditions, it suggests a very simple future application to those 
cases where reasonable ground strata is encountered. 
River crossings as great as 700ft. to 900ft. are being 
actively considered. The operation of thrust boring is 
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limited to ground of a clay nature, although not neces- 
sarily pure clay; chelk, concrete, &c,, cannot be thrust- 
bored. 


We are indebted to the courtesy of the Engineer-in- 


be laid in three horizontal tiers of three tubes each, being | Chief of the General Post Office for permission to publish 


the foregoing details and diagrams. 





Own May 8th the North London Railway will introduce 


timbers were then drawn slightly to permit of the passage | an improved Sunday service of trains between B 
The poor character | street and Richmond. 
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Railway Matters. 





Dvurtne the month of January there were 574 fewer 
claims for goods lost, damaged or pilfered re.eived at 
Paddington goods station than in Devember, and in 
February there were 226 less than in January. 


One result arising out of the miners’ dispute and the 
threatened railway strike is that the Railways Bill pro- 
mised for “ after Easter” has not yet been introdu ed. 
As ontrol is due to cease on August 15th next every week’s 
delay is serious. 

An arrangement to co-operate with the American 
Railway Engineering Asso iation regarding progress in 
heavy electric tra: tion has been made by the Committee 
on Heavy Ele:tric Traction of the American Ele tric 
Railway Engineering Asso-iation. It is contemplated 
that the work will cover foreign as well as local practive. 


Tue Rates Advisory Committee of the Ministry of 
Transport has given notice that, owing to the present 
emergency, the public meeting announced for Tuesday, 
26th inst., will be postponed :—({1) As regard perishables 
by passenger train until 11 a.m. on Tuesday, May 3rd, 
1921, in the Old Hall, Lincoln’s Inn, London, W.C., the 
time for lodging objections being extended until Tuesday, 
26th inst. ; and (2) as regards coal, coke and patent fuel, 
until a date to be announced later. 


WHEN compared with 1909—the year before the union— 
the South Afrivan railways for 1919-20 show the following 
increase :—Open mileage 2650, or 39 per cent. ; capital 
cost £23,342,000, 32 por cent.; train mileage 13,913,000 
miles, 71 per cont.; earnings £8,714,000, 84 per cent. ; 
expenditure, ex: luding interest, £9.451,000, 167 per cent. ; 
number of passenger journeys 32,541,000, 116 per cent. ; 
goods traffic 3,346,000 tons, 90 per-cent.; coal traffic 
2,516,000 tons, 49 per cent.; total tonnage 5,861,000, 
66 per cent. 


Repiypye to a question asked on the 11th instant, Sir 
Eric Geddes said that the whole question of the issue of 
tickets at fares less than the ordinary had been inquired 
into by the Rates Advisory Commit’ee, and it was of 
opinion that the issue of cheap ti: kets to «lubs, asso: ia- 
tions and pleasure parties might well be left to the com- 
mercial discretion of the companies, where their responsible 
managers were of opinion that su-h a grant would produce 
additional net revenue. He was encouraging the com- 
panies to do so wherever additional revenue would result. 


Tue Leeds and Liverpool Canal Company has ceased to 
be a carrier, é.e., it will no longer own and run boats, but 
will be a toll-gatherer only. The com y was working at 
a loss of £60,000 a year, and whilst the men were willing 
to aceept a reduction of 10 per cent in their wages, the 
real difficulty lay in the eight-hours’ day. The men agreed 
to give that up, too, and to revert to the old system of 
working day and night instead of a forty-eight hours’ 
week. The company felt, however, that that course would 
not be passed by the men’s union and that it was useless 
to entertain the idea. 


Tue general manager of the Great Western Railway 
announces in the Great Western Railway Magazine that in 
some holiday districts visitcrs will have the opportunity 
of travelling at reduced fares, somewhat higher than 
exe ursion fares, for lo al pleasure trips by orcinary trains. 
Reduced fares will also be availaMe for « ombined ti: kets 
for journeys partly by rail and partly by river, sea or road. 
These will in lude the numerous and, for many years, 
popular trips on the Thames and other rivers. Prepara- 
tions are pow being made for ex: ursions at Whitsuntide 
and during the summer season, when the holiday traveller, 
leaving home for a week or a fortnight, will again be able 
to travel by excursion trains. 


Tue report of the South African Railways and Harbours 
for the year ended Mar h 31st, 1920, has, as a frontispiece, 
a diagram showing (1) in a cir-le how the railway revenue 
was earned, and (2), in another circle, how it was spent. 
Of the latter, 50.74 per cent., of which 7.03 per cent. was 
war bonus, went to labour, 4.20 per cent. in locomotive 
fuel, 15.75 per cent. in material for maintenance of way 
and equipment, 9.14 per cent. in depreciation, 1.27 per 
cent. in superannuation, and 3.84 per cent. in other 
expenses, leaving 14.06 per cent. balance available for 
interest and other net revenue charges. To make re eipts 
and expenditure—the latter to in--lude interest—balam e 
the working expenses should not have exceeded 83.02 per 
cent. of the receipts. The ratio was, however, 85.94 
per cent. 

A TABLE published by the Railway Gazette shows that 
the number of holdings in ordinary and preference sto ks 
of forty-eight railway companies in the United Kingdom 
is 827.391, of whic h 484,216—or 584 per cent.—ropresent 
holdings of £500 and under. The total number of deben- 
ture holdings is 219.886, of which 100,103—or 45} per 
cent.— are of £500 and under. In other words, there are 
over one million individual holdings in British and Irish 
railway sto k, and although this figure may in: lude dupl- 
cate holdings. 1t does not in: lude the large number cf othe: 
individuals representeo by assurance « ompanies, friendly 
so ietios, and trade unions whose railway investments 
acount for the bulk of the larger holdings. The out- 
standing fact is that, large as is the number of railway 
cmghegemts the number of railway stockholders is still 
arger. 


Stvce 1908 the purely railway business of the Port 
Talbot Railways and Docks Com —ine in 
1894 to a-quire the then existing hoor dorks at 
Pert Talbot and to construct a new deep-water dock— 
has been done by the Great Western Railway Company. 
The Port Talbot has 334 route miles of railway, of whi: h 
29 miles are single traked, ana it works thie 8 miles belong- 
ing to the South Wales Mineral Ra lway Company, but 
has no locomotives or rolling sto k of its own. The amount 
of capitel expended up to the end of 1920 was £2,099,875, 


of which £1,218,346 were expended on do:ks, harbours 
and wharves, and since 1913 the company has paid a 
dividend of 9 per cent. per annum. Provisional arrange- 
ments have now been made whereby the Great Western 
Company will take over the Port Talbot property. This 
will be in avcordane with the s-heme of the Ministry of 
Transport outlined in White Paper, Cmd. 787. 


Notes and Memoranda. 





THE statistics issued by the Director of Mines show that 
the value of the metals and minerals produced in South 
Australia in 1920 exceeded the previous year’s value by 
£383,847, the chief increases being in iron ore, copper, and 
salt. 


Taree self-propelled steel barges have been built 
for the Standard Oil Company on which a notable feature 
is the electrically operated steering gear. The electric 
motor is of the compound-wound direct-current type 
rated at 3 horse-power, 110 volts, and is controlled by a 
master switch at the steering pedestal. 


One of the products of the United States Chemical 
Warfare Service is a simple, portable instrument for quick 
determination of small quantities of carbon monoxide in 
air. The device has been diverted to commercial uses for 
determination of small but possibly dangerous quantities 
of CO in garages, sewers, &c. Recent tests by the Bureau 
of Mines indicate that it probably has a definite field of 
use in testing mine air in connection with fires and explo- 
sions and in confined places suspected to contain small 
amounts of CO. 

AT a recent meeting of the Royal Society of Edinburgh, 
Professor Henry Briggs, D.Sc., read a paper on “ An 
Experimental Analysis of the Losses Due -o Evaporation 
of Liquid Air Contained in Vacuum Flasks.” The author, 
in in*roducing his paper, explained how greatly the use 
of liquid air and liquid oxygen is extending for scientific 
end commercial purposes. It was now. being employed 
not only in the laboratory, but to serve the airman in high 
flying, for mine reseue apparatus and blasting in mines 
and quarries, and for medical purposes. 

THE production of platinum will, it is believed, soon be 
greatly in: reased in British Columbia. Investigations 
conducted during a nitmber of years have dis losed the 
fat that the Fraser River and adjavent territory con- 
stitute one of the prin-ipal platinum deposits of the world. 
A plant is being erected and it is expe ted that redu- tion 
work will be commen-ed this spring. It 1s believed that 
for 250 miles along the Fraser River end 150 miles on 
tributary etreame 75 per cent. of the blak sand deposits 
ean be dredgea and «on-entrates to the extent of 8 Ib. to 
40 Ib. per cubic yard of dirt obtained. 

AccorDINnc to the Board of Trade Return, just to hand, 
relating to all authorised gas undertakings in the United 
Kingdom belonging to local authorities, for the year enc ei 
March 3lst, 1920, the 311 undertakings during the year 
under review carbonised 6,437,015 tons of coal, and 
88.739.63 million cubic feet of gas. including 9.908.23 
million cubic feet of water gas and 95.52 million cubic 
feet of “ other gas,” as compared with 6,853,325 tons of 
coal carbonised in 1913-14 and 6,847,822 tons in 1914-15, 
in which years, in spite of the larger tonnage of coal car- 
bonised, less gas was made, namely, 82,265.53 and 
84,104.51 million cubic feet respectively. 

Ir was recently announced in the Cape Times of Cape- 
town that a new motor car fuel, known as “ Penrol,” is 
now making a bid for public re ognition. It is described 
as being mainly a combination of al-ohol, dissolved 
aretylene, and other hydro arbons, and it is claimed to 
have come through pra tial road tests with complete 
satisfa-tion. It is said to exhibit great power on the hills, 


| with smooth engine performan:e and rapid a-celeration. 


The mileage per gallon is given as 9 per cent. under that of 
petrol, but “ Penro!l” will, it is sa‘d, be pla ed on the market 
at a prive which will more than compensate for that. A 
distillation plant for the production of the necessary 
alcohol has already been erected in the Transvaal, and 
the fuel will, says our contemporary, be on the market in 
about six months time. 

In an article on “‘ The Place of Thermostatic Control in 
Connection with Electric Heating,” appearing in the 
Electrician of April 8th, Mr. George Wilkinson says that 
electric fires or heaters, to be permanen‘ly satisfactory, 
must be capable of quickly raising the atmosphere of the 
apartment to a comfortable temperature during the coldest 
day of winter and under the most unfavourable weather 
ecnditions. The crude regulation obtained by providing 
one or two switches for an electric fire, whereby its power 
can be reduced to two-thirds and one-third of its full 
output, does not in any case furnish the required control. 
First, because such switches are seldom used, or are not 
used at the right time and for the correct period ; and, 
secondly, because the external temperature eni the 
weather conditions are consten‘*ly varying at irregular 
intervals, so that no simple combination of hand-operated 
switches can meet the case or preven’ considerable wasse 
of current. It follows, therefore, that all apartments 
heated by electric fires of adequate power are at the present 
time—except in the few instances where ther ,os‘tatic 
contro! is employed—costi -g substantially more for elec+ric 
eurrent than they should do, while such apartments are 
not so comfortable as they might be. 


A wRITER in Power states that recently his attention 
was called to what seemed to be a cracked or leaky jar in 
a set of storage batteries. The faulty cell happened to be 
the first one on the positive end. No crack or any other 
spot that the electrolyte could leak through was visible. 
The sand round the jar was very damp, and the electrolyte 
low in quantity and in specific gravity, owing to the fre- 
quent addition of water to make up for the leakage. A 
new jar was procured, and after testing it thoroughly for 
leaks and equalising the electrolyte among all the jars in 
order to get correct specific gravity, the battery was given 
a charge. But this did not remedy matters. The elec- 
trolyte kept going down in the same jar and only in that 
one, and the sand around it was as moist as ever. U) 

examining the cell closely, it was observed that the jar 
was wet all over the outside, and it was concluded that 
some form of creeping was taking place. The plates were 
therefore raised, thoroughly dried and the connecting strap 
cleaned, also the edge and outside of the jar, after which 
the connecting strap was covered with vaseline down to 
within jin. of the top of the electrolyte ; and the leakage 
ceased. It seems evident that the electrolyte by some 
means was being carried up over the plate terminals, and 
from there to the outside of the jar, by a form of creeping 








or capillary action. 
+ 








Miscellanea. 


Aw ironfroundry is to be established in Chungking, 
China, at a cost of about 2,000,000 dols. 


Ir has now been decided that Finsbury Technica 
College shall continue its work instead of closing in July 
next, as was anticipated. The programme of the work of 
the College for next session is now being prepared 


Tue Coun il of the University of Manchester has 
invited Professor Einstein to give a le ture at the Uni- 
versity during his visit to England. The professor has 
accepted the invitation, but a date has not yet been fixed | 

A LARGE deposit of cal ite spar has been discovered near 
the Yoke liffe lead mines. The sper contains no siliceous 
matter, 44 per «ent. of carbonic a id, only 0.2 per cent. of 
iron oxide, 0.3 per cent. of alumina, and 55.5 per cent. of 
lime. 


MemBers of the Institution of Electrical Engineers and 
others will be glad to hear that the work of re-decorating 
the Institution building is being rapidly proceeded with, 
and that there is every prospect that the Institution will 
be re-instated, at least on the ground floor, by the middle 
of May next. 

Art the general meeting of the Conjoint Board of Scien- 
tific Societies, held in March last, it was decided to dis- 
continue the publication of the ‘‘ Annual Calendar” and 
“ Fortnightly Bulletin ’’ of Scientific Meetings (Diary of 
Scientific and Technical So.ieties) owing to the heavy 
printing liabilities incurred. 

A mitt for the manufacture of wood pulp has just 
started operations near Junean, in the Tongass National 
Forest, Alaska. It is operated by hydro-electric power 
and has a present « apa ity of 20 tons of pulp aday. The 
water power available is suffi ient, however, for an output 
of 250 tons. It is intended to install machinery at the 

In view of the urgent need for economy, the Govern- 
ment has de ided not to proceed with the Census of Pro- 
du tion, of whi: h noti:e was given in the Order of the 
Board of Trade dated December 22nd, 1919. A Census 
in 1923 in respe: t of production during the year 1922 is in 
contemplation, and uld this be de: ided upon an Order 
under the Census of Produ tion Acts will be laid before 
Parliament in the « ourse of the current year. 


A sum of 250,000 dols. will be spent this year in improv- 
ing the harbour facilities at Quebec. It is expected that a 
similar amount will be granted by the Dominion Govern- 
ment each year, until all the proposed improvements are 
completed, the cost of which is estimated at between 
800,000 dols. and 1,000,000 dols. The most important work 
to be undertaken this Year will be the erection of a huge 
fixed fender, which will enable the largest A:lantic liner 
to dock without any difficulty and with a minimum loss 
of time. 


Ir is reported that the State of Mysore proposes to con- 
struct a high-level canal from the left or north bank of the 
river Cauvery at a level of 60ft. above the river bed. The 
canal is intended to irrigate about 120,000 acres, of which 
two-thirds will be under monsoon irrigation and one-third 
under perennial. The first section of the main canal is to 
be approximately 50 miles long and is to end in the 
Shimsha River, the area commanded by it being about 
100,000 acres. Itis also proposed to take the canal through 
the Hulikere-Karighatta range of hills by means of a 
tunnel about a mile and three-quarters in length. 


Accorp1nG to the Board of Trade Journal, the Deparé- 
ment of Overseas Trade is informed that the annual agri- 
cultural exhibition entitled “ La Grande Semaine de 
Tours "’ will be held at Tours from May 8th to 16th. The 
exhibits will include machinery, appliances, and products 
connected with agriculture, viticulture, market gardening, 
dairy farming, veterinary science, agricultural transpors, 
rural construc ion, irrigation, drainag>, hygiene, poultry, 
apiculture, and fertilisers. The regions participating, 
covering large agricultural areas, are Touraine, Anjou, 
Maine, Beauce, Poisou, Brittany, Normandy, Limousin, 
Marches, and Bordeaux. 


Ir is authoritatively announced that some American 
oil interests have ae -ided to finance the constru tion of a 
water supply and distributing system for Tampi-o, in 
Mexivo. As a first step towards the proposed improve- 
ment the Mexi-an Government hes granted a con -ession 
for piping water from Mico’s Falls, in the State of San 
Luis Potosi, to Tampico. The pipe line will be 107 miles 
long. It is estimated that the construction of the pipe line, 
pumping plants and distributing system will cost approxi- 
mately 8,000,000 dols. The plane provide for a system of 
suffi ient capacity to supply a city of 500,000 people with 
water. It is proposed to use spiral riveted pipe with a 
diameter exveeding 16in. 

Tue longest motor transport line in Spain was recently 
opened from Santander, on the shores of the Bay of 
Biscay, to the town of Burgos. The distance between 
the two towns is 96 miles, and the road is of a very difficult 
character, for starting from the sea level the route rises 
to an altitude of 3280ft. at Puerto del Kscudo and drops 
down abruptly to Burgos. In -ertain places 18 per cent. 
gradients are encountered This line will carry both 
passengers and goods, the regular daily service being 
assured by four Fiat omnibuses and four lorries of the 
same make. The opening of this service was made the 
ocasion of much local rejoicing, and a crowd estimated at 
20,000 persons gathered to see the arrival of the first cars. 


Tue Board of Trade has announced that the provisions 
of Sec. 11 of the Aliens Restriction (Amendment) At, 
1919, which imposes restrictions on the acquisition by 
former enemy aliens of certain kinds of property, have 
been applied to the manufacture of syntheti> organic 
dyestuffs, colours or colouring matters and the manu- 
facture of organic intermediate products used in the 
manufacture of synthetic organic dyestuffs, colours or 
colouring matters. The effect of this is to make it unlawful 
for any former enemy alien to acquire either in his own 
name or in the name of a trustee any interest in the 
industries in question, or any share or interest in a share 
in a company registered in the United Kingdom which 
carries on the industries. 
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NUBNOS ALKES.—Mrrone.y’s Boox Srorz, 576, O lo. 
HINA. — AND Wausu, Liurrep, Shanghai and Hong 
ong. 
GYPT.—Cammo Express Acency, near Shepheard’s Hotel, 
Cairo. 
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Co,, Limrrep, Bombay ; THACKER, Spink anv Co., 
( ‘aloutta. 

MAGLIONI AND Sreini, 307, Corso, Rome; FRaTexci 
Treves, Corso Umbarte 1, 174, Rome; Fratretiu 
Booca, Rome; Utazico Hort, Milan. 
|} APAN.—Maruzen Co., Tokyo and Yokohama. 
\FRICA.—Wa. Dawson anp Sons, Limrrep, 7, Sea-street 

(Box 49), Capetown. 
C. Juva anp Co., Johannesburg, East London, and 
Grahamstown. 
\USTRALIA.—Gorpon anp Goros, Limurrep, Melbourne, 
Sydney, Brisbane, and Perth, &c. 
MELVILLE AND MULLEN, Melbourne. 
ATKINSON aNnD Co., Gresham-street, Adelaide. 
A{NADA.—Dawson, Wm., anp Sons, Liurrep, 87, Queen- 


INDIA.- 


iTALY.- 


a street, East, Toronto. 
= Gorpon anp Goren, Limirep, 132, Bay-street, Toronto. 
4 MonTREAL News Co., 386-388, St. James-street, Montreal. 


Toronto News Co., 42, Yonge-street, Toronto. 

CEYLON.—Wuayartna anp-Co., Colombo. 

|) AMAICA.—-EpvucationaL Surriy Co. .» Kingston. 

NEW ZEALAND.—Gorpon anv Gorton, Laurrep, Wellington 
and Christchurch; Urronw anp Co., Auckland; J. 
Witson Craro anv Co., Napier. 

STR —_. SETTLEMENTS.—Keury ann Watsn, 

ngapore. 

t NITED. "STATES OF AMERICA.—IntTeRNaTionaL News 
Co., 83 and 85, Duane-street, New York ; Susscarr- 
TION News Co., Chicago. 

Agent for Subscriptions—Cuas. H. Danters, 214, West 
50th-street, New York City. 
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DEATHS. 


May.—On the 20th wil, at Brook House, Woodford 
Green, of heart failure, Wale May, R.N., M. Inst. C. E., only 
gon. of the late Walter May, of Birmingham. 





Woixcuester, Bensamin,—On April llth, at, 11, Kings- 
borough-gardens, Kelvinside, Glasgow, Benjamin Winchester, 
secretary of the North British Locomotive Company, Limited. 
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Season Cracking. 
CONVERSATION and correspondence with a number 
of engineers convinces us that there is a wide- 
spread feeling of disappointment with the share 


taken by engineers in the recent discussion on 
season cracking at the Institution of Mechanical 
Engineers. It is not very often that chemists, 


metallurgists and engineers meet for a general debate, 
and that on the first occasion when the Institution 
of Mechanical Engineers took an active part in a 
symposium its members added so little to the dis- 
cussion is very naturally a subject for regret. But 
the main reason of their silence is, we suggest, not 
far to seek. Had they been really plagued by season 
cracking they would have been quickly enough on 
their feet to question the experts as to the cause 
and to adduce cases which supported or assailed the 
theories advanced. Season cracking is not a common 
complaint, and hitherto engineers have hardly ever 
regarded it as mysterious. They put it down to bad 
workmanship or bad material, and were quite content 
to say “ mysterious” failures, like the explosive 
cracking of chilled shot and shell, were due to internal 
strains of the same order as those that are produced 
intentional in the little explosive glass bombs called 
Prince Rupert’s drops. That is one reason of their 
silence. Another is, as pointed out by one of our 
correspondents to-day, that they do not understand 
the jargon of the scientific metallurgist, and are 
afraid to enter upon a field about which they know 
little. 

The familiar quatrain must have occurred to many 
who heard at the symposium the “ grave argument ”’ 
of doctors “* about it and about,” and yet, like Omar 
of old, found themselves coming out “ By the same 
door wherein they went.” We do not know whether 
the debate cleared the air for the metallurgists, but 
this we do know, that their differences of opinion 
thoroughly befogged the engineers, who are lost 
between those who hold, with Dr. Rosenhain, that 
season cracking is a matter of viscous flow of the 
intercrystalline cement under the influence of strain, 
and those who aver that it is no more than a chemical 
reaction which, we gather, may occur without strain, 
but is, of course, accelerated by it. Until these 
gentlemen have reconciled their differences and are 
prepared to advance a single and simple explanation 





the mechanical engineer may be forgiven if the 





opponents remain Capulet and Montagu to him and 
if he goes his own way, taking little notice of either. 
He is, as we have said, very rarely bothered by season 
cracking, and when it does occur he can generally 
account for it, and generally knows well enough how 
to prevent it—by better design, better workmanship, 
or suitable heat treatment. We suggested last week, 
and we may repeat now, that it would be a good plan 
to keep records of all cases of season cracking, but 
when they are kept we hope a competent engineer's 
opinion on them will be taken in conjunction with 
that of the metallurgist.. The experts must work 
side by side, and the correcting influence of the 
engineer, which, unfortunately, was not forthcoming 
at the Faraday symposium, is very necessary. The 
chemist and metallurgist peer into the inner workings 
of material ; their attention is centred upon crystals, 
and intercrystalline cement, and reactions. The 
engineer takes the macroscopic view. He sees the 
article as a whole, and cares less about the actual 
course of the cracking, whether it takes place across 
the crystals or around them, than how to stop it 
altogether. When Sir Gerard Muntz said that reput- 
able makers were ashamed of season cracking he 
made an admission of the first importance. Were 
season cracking really a mystery, then its occurrence 
would not be a source of shame; it is because the 
inakers know how to stop it, because they know it 
ought not to occur, that they are ashamed of it in 
the rare cases when it does happen. We may mention 
here, by the way, that one manager of a very big 
works informs us that season cracking, which did 
happen occasionally before the war when parts were 
stored for a long time, disappeared during the war 
when they went into immediate use. The explana- 
tion of that fact, from the engineer's point of view, 
would be that machining and use relieved the internal 
strains, but the explanation of the chemist would no 
doubt be that the time necessary for chemical reaction 
was lacking. The question, with very few exceptions, 
was discussed two weeks ago almost solely by metallur- 
gists. We should now like to see it brought up before 
engineers. We are disposed to think that if they 
handled it candidly between themselves the pheno- 
menon would appear in a different light, and that the 
mysteries which are suggested by the differences of 
the metallurgists would disappear. 

We hope to see many more joint meetings, for they 
have a broad educational effect; but on the next 
occasion we would urge engineers to present their 
aspect of the case courageously. The education 
must not be all on one side, for the metallurgist stands 
even more in need of it than the engineer. From the 
nature of his work, which is of a highly specialised 
kind, the seope he has for discussion is relatively 
limited. It may be noticed, even at the meetings of 
the Institute of Metals, that there are very few 
speakers, and at the meetings of the Iron and Steel 
Institute members find urgent matters to discuss 
in the lobbies when these highly scientific subjects 
are raised. That is not as it ought to be. The prac- 
tical engineer must set himself to pick up a sufficient 
knowledge of the language and processes of metal- 
lurgical research to follow it with interest, whilst the 
metallurgist on his side should endeavour in these 
open meetings to get at the point of view of the 
engineer, Joint meetings will only half serve their 
purpose if there is not free discussion between the 
various parties. 


The Freneh Steel Industry. 


Ir is a source of great disappointment to French 
iron and steel makers that while the country’s 
potential productive capacity of pig iron and steel 
has been doubled by the restoration of Lorraine, 
it has, as yet, been impossible either to utilise that 
¢apacity or even reach the level of the pre-war rate 
of output, Events since the Armistice have proved 
beyond any doubt that the opinions entertained in 
iron and steel circles, or at least set forth in their 
representative organs, as to the possibilities of 
development in the near future were of a far too 
sanguine character. It was originally calculated 
that the inclusion of the great works in re-annexed 
Lorraine would increase the French output capacity 
in pig iron to 11,000,000 tons per annum, and that, 
as the inland market could not absorb the whole of 
the production, it Would be possible to dispose of 
steel and engineering manufactures abroad, represent- 
ing the working up of 6,000,000 tons of pig iron or 
steel per year. A time limit was not fixed for achieviny 
this object, but it had been hoped to make a beginning 
at an early date. Two years, however, have passed 
away, but little or no progress has been made, for 
variety of reasons, It was first necessary to rebuild 
and reinstate the blast-furnaces and ‘steel works 
which had been destroyed or damaged by the Ger 
mans, and to divert a large portion of their produc 
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tion to the work of restoring the devastated towns. 
Secondly, the fate of the works in restored Lorraine, 
which had been sequestrated by the French Govern- 
ment, had to be settled. When it was resolved to 
put up those works to public tender, many of the 
French iron and steel makers formed themselves into 
groups for the purpose of submitting joint offers, the 
highest of which were accepted by the Government, 
and the new owners given a title to the works, the 
acquisition of which involved the expendizure of a 
considerable amount of money. 

Despite the possession of the works in former 
German Lorraine, which produced 3,863,000 tons 
of pig iron in 1913, the total output of pig iron in 
France was only 3,317,000 tons in 1920 as compared 
with 5,207,000 tons in 1913. The figures for steel 
are no more encouraging, seeing that, while the 
quantity made in German Lorraine in 1913 was 
2,280,000 tons, and the tonnage produced in France 
during the same period was 4,419,000, the French 
output only amounted to 2,961,000 tons last year. 
It is, of course, well known that the production was 
greatly impeded for a very long time by reason of 
the scarcity of coal and coke, but now there is plenty 
of coal, if not also of coke, in the country. If an 
adequate supply of fuel had been available many 
months ago—before even town restoration had to be 
slowed down owing to the restriction of credit by the 
Government and the delay experienced in the settle- 
ment of payments—there is no doubt that the French 
iron and steel works would have made greater pro- 
gress last year than they actually did, though it must 
not be forgotten that the world-wide crisis super- 
vened and exercised a hampering influence on the 
restoration of the French production of iron and steel 
even to the level which prevailed before the war. It 
might have been thought that the work of reinstating 
their own establishments and getting the expro- 
priated works in former German Lorraine into opera- 
tion under the new régime would have been sufficient 
to keep French steel trade circles fully occupied, and 
that they would have little inclination to extend their 
activities to any other country. That has, however, 
not been the case, as they have gradually succeeded 
in securing a financial interest in the iron and steel 
and engineering works in the district of the Saar 
to the extent of 60 per cent.; that is to say, groups of 
French steel companies now control all these works. 
It would be difficult to say what object the French 
had in view in extending their financial interests in 
this manner, and that, too, at a time of financial 
stress in France. The German owners were certainly 
not willing sellers, but as the collieries in the Saar 
are the property of the French Government, there 
seems no reason for doubting the report that if the 
French offers had not been accepted it would have 
been difficult, if not impossible, for the works to 
obtain the delivery of supplies of coal and coke from 
the Saar mines. As things have since turned out, 
even Saar coal is now available in abundance. Various 
shifts are not being worked, and it has been necessary 
for the French Government to open offices in Switzer- 
land and Italy for the promotion of business in those 
countries, while negotiations are in progress with a 
view to the forwarding of 300,000 tons of Saar coal 
to Austria every month. Had the Saar steel makers 
been able to foresee this development a few months 
ago it is possible that they would have been less 
willing to transfer the control overtheir worksto groups 
of French companies. It is not our purpose to discuss 
the action of French steel makers in having obtained 
a controlling participation in the iron and steel and 
engineering works in the Saar. Time alone will show 
whether the policy has been justified. We must note, 
however, that one effect of the control 1s to bring the 
Saar works within the scope of activity of the French 
Steel Syndicate—Comptoir Sidérurgique de France— 
which regulates all business in semi-finished steel, 
heavy railway material and joists and other shapes. 
The arrangement provides that the output of the 
Saar works in such products shall henceforth be under 
the control of the Comptoir for business in France, 
including re-annexed Lorraine, and in French colonies, 
and in Morocco. _It is important to note, however, 
that the Saar steel makers have refused to bind them- 
selves with regard to other external markets, where 
free competition between themselves and the French 
works will continue to prevail. 

At the present time many blast-furnaces in France 
are out of service, and steel plants are lying idle for 
lack of orders, and the future prospects do not appear 
to be very promising. The comparative abundance of 
coal and coke which now prevails, however, has again 
raised the question of the promotion of the export 
trade in iron and steel products. It is considered to 
be of national interest to further the exports, as it 
would tend to exercise a favourable influence on the 
rate of exchange. Bearing this point in mind, it 








should be mentioned that the Government, through 


the Ministries of Commerce, Public Works and 
Industrial Reconstruction, assisted by representatives 
of the iron and steel trades, has appointed a com- 
mittee to inquire into the best means for the advance- 
ment of the export trade in iron and steel products. 
It is probable, however, that many years will elapse 
before the French find themselves in a position to 
undertake a large export trade in manufactures of 
iron and steel, even if they are able to produce and 
sell at the competitive prices which prevail in the 
markets of the world. 








Work and Monotony. 
By DION CLAYTON CALTHROP. 


We explained last week that we had invited Mr. Dion 
Clayton Calthrop to write a few articles for Tue Enact- 
NEER because we wanted to get a different point of view 
from that to which engineers are accustomed. In our 
last issue he took ‘‘ Individuality” as his text, and 
showed us things that, perchance, we knew but had not 
seen so clearly before. In the essay printed below, Mr. 
Calthrop deals in his own way with the monotony of the 
lives of the poor—not the lives in the factories, but the 
lives in squalid houses and mean streets. The picture 
is an ugly one, but it is good that we should see it through 
eyes more sensitive to its degradation than our own. 
Happily, we know that in many industrial centres efforts 
are being made to remove some of the worst offences, but 
the four heroes of Mr. Calthrop’s essay would have to 
admit that even in their day the problem existed, and 
that in thousands of years the solution has not been 
found.—Ep. Tue E. 





Ir you move about the countryside you will find 
that it has but little advanced beyond the fourteenth 
century, with the exception that village life has 
become more or less monotonous; by village life 
I mean life after work. The Saxon used the same 
shaped spade, sickle and harness; the very cart- 
horses are ornamented with brass charms against the 
Evil Eye. There are still bell-wethers to flocks ; 
men read the weather by the most ancient of signs ; 
Noah, Benvenuto Cellini and Hodge read the same 
message in the rainbow, but the significance of the 
village green has nearly vanished. Although two 
very pagan customs remain—the Feast of Ceres, 
called the Harvest Festival, and the picking of 
Druidic mistletoe—there is a sad lack of lively 
interest except in that honourable and ancient 
institution the inn, and even that is threatened by 
those who consider free-will a joke of the devil’s, 
and who would, were they able, demand a law for 
the production of synthetic babies. 

If into the countryside this demon of monotony has 
crept, how much more has it crept—nay, swarmed— 
and bred in the heart of towns and cities. 


In the country at the moment there is a burst of 


medizvalism, a terrible desire to revive the past. 
In country rectories pale and earnest parsons stick 
pins into the corpse of village industries, Morris dances 
and mystery plays, and no blood flows, but merely 
a slight sticky effusion of copying ink. 

In the cities there is but one new thing to enliven 
the man who has spent his day hard at work in an 
atmosphere of heat, smell and noise, and that is the 
cinematograph. 

A Ninevite, a Babylonian, an Egyptian and a 
Roman visit a great city and see for themselves 
what civilisation has done for the worker. The 
Roman on the way there recognises that a great 
deal of the country is the same—his roads remain, 
his names, camps, traces of his organisation. To 
the others the land is strange and beautiful, but the 
people are vulgarly dressed. Having visited the 
world it is a great puzzle to them why so large a part 
of it has been captured by the bowler hat. 

They await eagerly the first sight of a great city, 
and their hearts are saddened as they approach 
from squalor to squalor. The Roman eagerly scans 
a notice board which states that certain desirable 
villa residences are for sale. The four approach 
these residences, and here they meet the monument 
of modern civilisation’s greatest devil. and are able 
to observe how completely legislation failed the 
people. Jerry the Builder, the ruiner of thousands 
upon thousands of lives, rears his cheap, shoddy 
head triumphant. 

Yet here, even, the instinctive poetry of man, 
always forgotten by Governments, proves itself. 
This loathly cheap brick, rotting plaster, warped 
window-framed place is still_a home. This one is 
called ‘‘The Towers”’—save the name !—and its 
thin-soiled garden is brave with simple flowers ; 
and though its banners be but the family washing, 
fluttering in the back-yard breeze, its guardian but 
a thin hungry cat, a perambulator stands outside 
the door witness to the immortal belief man has that 
things will be better for the next generation. 

Of all ages in history the mid-Victorian age stands 
out as the age of stucco thought with regard to the 
welfare of the people. If it did not like poverty it 
put the stucco front of education on to it and said 
it was reformed. It put fig-leaves on statues, and 





restored churches whose simple beauty needed no 
pagan to antimacassar them with sham Gothic 
sentiment. 

Its drag is on us‘now. 
and built without system. 
religion by making it genteel. 
into a fast instead of a feast. 

Its poets turned their backs on it, and gazed far 
off at Italy and Greece. It produced its greatest 
critic in Charles Dickens, who could not abide its 
sham, and was, and will be for all time, the most 
immoral age ever known because it performed its 
evil in the dark. 

Street after street did the four men visit, flat- 
chested streets echoing the nasal voices of dirty ragged 
children, and saw there man’s effort for man when 
he shal] have left his labours and come to his abode. 
A public house, brilliantly lit; a pawnbroker’s, 
brilliantly lit; a cook-shop, less brilliantly lit, 
wherein, behind steaming glass, lay horrible-looking 
meat garnished with bursting tomatoes; and at 
the far end of the street, grim and uninviting, a tin 
chapel or a church. But, one thing more—the new 
thing, the thing which nearly had a chance, nearly 
has still—the picture palace. 

The four men stood outside the picture palace, 
and wondered at the use of this high-sounding term. 
Before its flashing portals stood a seedy individual 
dressed in what was presumably the uniform of a 
foreign navy. The words “ Now Showing” moved 
them to go in. Guided by an attendant with an 
electric torch, they found some seats and gazed in 
amazement first at the marvel of the animation of 
the photographs, and then at the sequence of the 
story depicted. 

Although all four of them knew English perfectly 
they experienced the greatest difficulty in making 
out the meaning of the sentences which appeared on 
the screen from time to time. ‘‘ Get a hustle on the 
bunch, kid, or it’s you and me for the last long 
trek.”” “I’m not a nestler or a gunpowder boss, 
but I’m the dandy kid doing the prodigal act.” 
Such sentences puzzled them as much as did the 
entertainment. Everything about it was foreign 
to them—the rooms, the like of which they had never 
seen in their real life; the enlarged faces, appearing 
to show laughter or sorrow, so obviously over made 
up as to appear quite unreal; the occasional 
appearance of actual and beautiful scenery, which 
so dwarfed the actors that they were quite unreal. 

Dazed and blinking, they made their way out, 
and stood looking at one another astonished. 

“Had I possessed such a machine,” said the 
Roman, “‘ I should own the world now. I could have 
shown my people the work in our colonies, our road- 
making, our waterworks. I could have taught them 
citizenship—everything. When the slave: came 
in from their labours I should have given their eyes 
feasts of quiet beauty, but this——’’ He gave a 
gesture of despair. 

“What would not the world give to see my 
Pyramids in the building, or Luxor in the making !"’ 
said the Egyptian. 

““My hanging gardens I could have shown,” said 
the Babylonian. 

‘My chariot races, my great walls,” said the man 
from Nineveh. 

** And here,”’ said the Roman, “* just when a man’s 
body is tired, and his mind free to influences, we see 
nothing but blatant vulgarity from a foreign country. 
Alas! Aie!” 

So they approached the church at the other end of 
the street and entered it. So this was the working 
man’s temple, this pitch-pine place with a sense of 
utter dreariness about it, with a cold, lifeless emptiness 
about. And as they left the place they noticed on 
the door words painted—*‘ All are welcome.” 

At that, with one accord, they crossed over to the 
inn. They found it to be divided into a number of 
small compartments, and, having glanced hastily 
into the public bar, the private bar, and the jug and 
bottle entranee, they made their way to the saloon 
bar, and there, in a cramped space, they stood and 
called for ale. 

“* The beer of the English,”’ said the Roman gladly, 
“is renowned throughout the world.” 

“Four pints ?””’ asked the frowsy young woman. 

Four pints were brought, and each man lifted his 
tankard and drank. 

“‘T beg your pardon,” said the Roman politely 
to the young woman, “I think there is some mistake. 
We asked for beer.” 

“* Well you've got it,”” she replied, without turning 
round. 

Without a word the Roman paid for the beer, 
and the four left in the lowest possible spirits. 

A glance in the pawnbroker’s window showed not 
one single item possessing any merit whatever, 
it was merely a dustbin of Victorian bad taste, and 
so, with mournful steps, they made their way out of 
that street, a street which has thousands of copies 
in every town and city where men congregate to 
work, and live, and die. 

Such things are not the result of a mechanical age ; 
machinery, shops, furnaces have their own beauty. 
The sight, for instance, of rolling steol plates is one of 
extreme loveliness, the molten gold dulling to @ 
wonderful rose colour, the hiss and flare of the burning 
twigs cast upon the white hot surface. Again, the 


It ignored the workman, 
It made a mockery of 
It turned Sunday 





Aprit 22, 1921 


THE ENGINEER 








487 








mighty stroke of the giant hammers, and the dignity 
of a giant crane, all things should conduce to a new 
beauty in the lives of those who live them. 

When one sees how the centuries straggle through 
existence ; when one sees in London a Roman bath 
still in use, the medieval portion of the Tower, 
Elizabethan houses, Queen Anne and Georgian houses, 
one realises that one cannot destroy one century 
utterly. If it were possible, I should utterly uproot 
the early nineteenth century, for that, and that 
nearly alone, is causing all the trouble. Builders of 
mean streets help to build mean men. Out of the 
monotony of factory work to the monotony, so 
really unnecessary, of modern life is not fair to the 
worker. 

The simplest way, I think, would be to rebuild 
nearly all existing public houses, giving them plate- 
glass windows facing the street, so that men and 
women could drink together, openly breasting public 
opinion. Good beer and pure spirits never hurt 
anybody. Then there should be a comfortable 
snuggery where all manner of topics might be dis- 
cussed. A club, in fact. 

Flowers, again, are’a great civilising agent. If 
you see a well-kept window box you may argue a4 
well-kept home. We are not Latins, and we do not 
really like dirt, but in these miserable mean streets 
there is little incentive to be clean, and cleanliness, 
with only the world’s rag-bag to pick from, is rather 
a difficult feat. 

Our habit of town-planning is worse than childish— 
it is deliberately evil. When we are so ashamed of 
a district that we know we must do something, 
we drive a wide street through it and lick our chops 
over it, and call on everyone to see how public- 
spirited we are; but we pretend that the dens and 
rookeries, the squalor and meanness of the slums 
on either side, do not exist. Are we ugly minded, 
I wonder, or has the dead weight of mid-Victorianism 
killed our souls ? 

I verily believe that there is a great difference in the 
work of a man who travels from Hammersmith to 
the City on the top of a "bus to that of a man who 
walks the length of that epitome of gloom—the 
Cromwell Road. I believe there is a great difference 
in the life of a man who returns from work to a mean 
street compared with the life of a man who returns 
to pleasant surroundings. 

Factories will grow rapidly, and are already be- 
ginning to be taken out of the near neighbourhood 
of cities, and I feel that the designers of these 
factories should perforce design really good work- 
men’s dwellings, where he may escape from his daily 
task to some extent and take a pride in his life. 
There would be fewer strikes then, I feel certain. 

It should be law that when a man proposes to deal 
with the lives of other men and women he should 
submit plans of their dwelling places to the authorities, 
and not leave their habitations to chance. In that 
way the mean streets might be done away with by 
the simple process of neglect, and in the end it would 
be found far more profitable to pull them down 
and build better homes for the labourer and the 
clerk, and so lay the ghost of that loathly demon, 
Jerry the Builder, for ever. 
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The Manufacture of Sugar from the Cane and Beet. 
By T. H. P. Herror, F.I.C. London: Longmans, 
Green and Co. 1920. Price 24s. net. 

THs volume forms one of Messrs. Longmans’ exeellent 

series of monographs on industrial chemistry which 

are being edited by Sir Edward Thorpe, F.R.S. 

It is divided into ten parts, entitled as follows :— 

“The Raw Materials’’; ‘‘ Extraction of Juice from 

the Cane”’; ‘‘ Extraction of Sugar from the Beet ”’ ; 

‘‘Composition of Cane and Beet Juices”; “ Treat- 

ment of Cane and Beet Juices"; ‘‘ Evaporation oi 

Water from the Juice”; “ Crystallieation 4 

“Special Methods of Extracting Sugar from 

Molasses ” ; “‘ By-products”’ ; “ Refining of Cane and 

Beet Sugar,” and the whole is subdivided into thirty- 

two chapters, each of them dealing with a separate 

question. 

Part I., which contains much matter of botanical 
interest, discusses the manner in which sugar is 
manufactured by plants; the sugar beet, its seed 
production, cultivation, &c.; the sugar cane, and 
other sugar-producing plants, including the Sorghum 
cane or sugar-grass, maize, the sugar maple, and the 
sugar palms. It is then explained how the sugar 
beet, which may contain more than 20 per cent. 
of sugar, has been evolved by scientific breeding from 
the parent root, which contained only about 7 per cent. 
The final product, being an artificial plant, has a 
tendency to “‘ cast back ”’ to the original or natural 
type, poor in sugar. Such a happening can only be 
prevented by continued seed selection year after 
year. For each variety of beet there are three 
qualities of seed, namely, “super élite,” ‘‘ élite,” 
and ‘commercial seed.’’ The first quality is never 
sold, it being the stock-in-trade of the seed producer, 
and worth more than £10 per ounce. The “élite” 
seed is not sold either, but is used to produce the third 
quality or “commercial seed.” No less than five 





years, so it is explained, are required to obtain the 
commercial seed. 

The question of how best to breed sugar canes in 
order to obtain the best results is also reviewed, and it 
is explained that the percentage of sucrose in the two 
plants—beet and cane—varies very considerably, 
owing to climatic conditions, mode of cultivation, &c. 
The author remarks that a direct comparison is only 
possible by selecting those countries in which sugar 
production has attained the highest degree of 
efficiency. He takes as examples Germany for beet 
and the Hawaiian Islands for cane, and shows that 
whereas the former will yield from 1.7 to 2.0 tons 
of commercial sugar per acre, the latter will give as 
much as from 4 to 6 tons. The beet, however, gives 
from 15 to 16.5 per cent. on the weight of the plant 
and the cane only from 12.5 to 14.5. 

By way of further comparison the author points 
out that the average percentage of sugar in Sorghum 
cane is 5.5 and in maize 8.6. One maple tree will 
yield from 12 to 24 gallons of sap each season, and 
1 Ib. of sugar is obtained from 4} to 6 gallons of 
sap. The wild date palm gives each year 374 lb. 
of sap, from which 37.5 Ib. of sugar are made. The 
coconut palm—Oocos nucifera—yields from 66 to 88 
gallons per year, according to age, and the fresh 
sap contains 16.5 per cent. of sucrose, the purity 
being 94 per cent. Three quarts of the sap of the 
Palmyra palm will give 1 lb. of crude sugar or 
‘“‘jaggery.”” The Nipa palm produces about 24} 
gallons of sap per annum, and the fresh sap contains 
about 17 per cent. of sucrose, the purity being 94 per 
cent. The methods of obtaining the sap from the 
various sugat palms is briefly described. 

In Part Il. the author describes the principles of 
the process of milling sugar cane, and then goes on 
to discuss milling machinery and its operation ; the 
capacity and efficiency of mills; and other methods 
of juice extraction, including the diffusion, the Perri- 
ehon, the Geerlings-Hamakers, and the Hinton- 
Naudet processes. He then turns, in Part III., to 
the method of extracting sugarfrom beet, and refers, 
in turn, to the principles of the diffusion process, 
the apparatus used for diffusion ; operating a diffusion 
battery ; and the efficiency of extraction. 

Part IV., which runs to some fifty pages, is devoted 
to a consideration of the properties of the sugars ; the 
composition of the juices of the cane and the beet 
and the juices extracted from them ; and information 
obtained by analysis. It is very largely taken up 
with purely chemical matters. Part V., which runs 
to seventy pages, discusses the chemical agents used ; 
the methods of heating the juice; the chemical 
treatment of cane juice; the separation of the 
precipitate; and the chemical treatment of beet 
juice. Though there is much in both these divisions 
of the book which should be known by engineers 
who are concerned with the manufacture of sugar, 
the construction of factories for making and refining 
sugar, or the making of sugar machinery, the major 
part of them is of chief concern to the chemist. In 
Part VI. the author considers the question of con- 
centrating the juices or syrups by evaporating the 
water from them, first of all dealing with the 
principles of multiple-effect,—he talks of it, by the 
way, as “‘ effect,”’ and not as “ effet ’’—and afterwards 
with the various types of evaporators used and the 
methods of operating them. 

In Part VII. the important question of crystal- 
lisation is reviewed at considerable length. First of 
all attention is directed to crystalline forms—the 
formation and growth of crystals. Then follow chap- 
ters on crystallisation, (a) during boiling in the 
vacuum pan, and (6) during cooling both at rest and 
in motion, and (c) the separation of the crystals 
from the mother liquor and the drying of them. 
The methods of obtaining complete crystallisation 
are then explained, and, finally, the efficiency of 
erystallising operations is discussed. 

Part VIII., which consists of but one short chapter, 
contains descriptions of special methods of extracting 
sugar from beet molasses, and in it reference is made 
to the Osmosis, the Baryta, the Lime-saccharate, 
Steffen and Drucker’s, Steffen’s separation, and the 
Strontia-saccharate processes. Part IX. deals, in 
two chapters, with the by-products of the cane- 
sugar and beet-sugar factories respectively. In the 
first the fuel value of Bagasse or Megasse—the 
fibrous matter of the cane which remains when all 
the juice which it is commercially possible to remove 
has been taken out—is first discussed. Reference is 
then made in turn to paper made from bagasse ; 
wax extracted from it ; its use as cattle food, &c.; the 
production of alcohol, acetic acid and acetone, yeast, 
carbon-dioxide gas, fusel oil, glycerine or glycerol, 
fertilisers, &c. Very much the same programme is 
followed in connection with the beet. 

The last two chapters are devoted to refining 
processes, &c. ~ They contain much that is of interest, 
but do not call for particular comment. 

The book, taken as a whole, in no way falls behind 
others of the series which we have had the opportunity 
of examining. Perhaps, from an engineer’s point of 
view, there might be rather fuller descriptions of 
the machines and apparatus employed, and the 
question of costs might, perhaps, have received more 
attention ; but those are the only criticisms we have 
to make, and, after all, they concern matters which 





some might consider as hardly coming within the 
scope of a monograph on industrial chemistry. 


SHORT NOTICES. 


The Mechanical Production of Cold. By Sir J. A. 
Ewing. Cambridge: University Press. 1921. 25s. net.— 
This is a second edition of Sir Alfred's book, which first 
appeared in 1908, and is a reprint of the Howard Lectures 
on the “‘ Mechanical Production of Cold,’ delivered before 
the Society of Arts in 1897. Some supplementary matter, 
on recent progress, has been introduced since the lectures 
were given, and some corrections made. 


A Dictionary of Applied Chemistry. By Sir Edward 
Thorpe. London: Longmans, Green and Co. Price 
60s. net per volume.—The appearance of the first volume 
of a new edition of Thorpe’s dictionary is a reminder of the 
great developments recently made in the field of applied 
chemistry—largely under the stimulus of the war. The 
work was first published in 1890 and has since been revised 
and enlarged, the last edition before the present one being 
dated 1912. The extent of the revision and additions now 
+eing made to the work may be judged from the fact that, 
whereas the preceding edition comprised five volumes, the 
new one now appearing will require six at least and possibly 
seven. In the first volume, the only one so far published, 
the chief feature of interest to the engineer is the section 
on boiler incrustations and deposits, supplied by Professor 
Brame. In a work of this character it is, however, invidious 
to pick out any portion for special mention. So closely 
related are chemistry and engineering to-day that no part 
of the volume can be said to lack engineering interest, 
while every portion is pregnant with scientific and tech 
nical value. 








The Examination of Materials by 
X-Rays. 


Iw his third Cantor lecture at the Royal Society of Arts 
on Monday, March 2lst, Major G. W. C. Kaye dealt with 
the practical application of X-rays in the testing of 
materials. Although the stress of competition had 
resulted in the evolution of a variety of testing methods 
to ascertain the quality and uniformity of materials as 
determined by the several physical, chemical, and visible 
characteristics, such tests were only carried out on 
samples which were selected as being as characterissic as 
possible of the main part. From the nature of things the 
value of the results so obtained was limited, and the engi- 
neer in particular was ever on the lookout for greater 
opportunities for obtaining knowledge of the properties of 
his materials. X-rays had proved a method of inspection, 
however, which was of supreme advantage, in that it 
enabled a much clearer idea of the properties of materials 
to be obtained without damaging the specimen in any way. 
Furthermore, it provided in some cases the only means of 
detecting concealed defects in material without sacrificing 
any part of the structure, and also of ascertaining the 
accuracy of assembling of component parts. The develop 
ment of industrial radiology had been bound up with that 
of the Coolidge tube, and both during and since the war 
X-rays had been applied to a variety of branches in 
industry. It should be made clear at the beginning that 
X-rays did not reveal the microscopic structure of the 
material. They only showed the gross structure of the 
material in the aggregate. 

The present practical application of X-rays to the 
investigation of materials had reached a point where iv 
was possible to X-ray lead to a thickness of 4 mm. or § mm., 
tin to the extent of 12 mm., carbon steel or iron to the 
extent of 7.50em., aluminium and its alloys 12cm. to 
15 em., and wood 20cm. to 40cm. It was difficult, how- 
ever, to lay down figures of penetration into materials 
precisely, because progress was so rapid that they might 
be doubled next week. The limiting factor was the length 
of exposure and voltage, and it was possible now, for 
example, to get a photograph through an inch of steel, 
using 130,000 volts, with a few milli-ampéres through the 
Coolidge tube, and it was possible to get the photograph 
in rather less than a minute. Within the thicknesses he 
had mentioned it was possible with considerable delicacy 
to hunt out anything of a foreign nature in the material 
being investigated, and it was also possible to detect the 
finest tool marks and thin mould marks in the radiograph. 
Different densities in the materials displayed different 
densities in the radiographs. For example, a rivet would 
show darker than the material in which it was placed, 
whilst carbon, nickel, and tungsten steels differed very 
little in transparency. This property of difference in 
densities had been e use of by storekeepers. One 
promising outlet for the X-ray method of testing was as 
regarded welding. Electric and oxy-acetylene welding 
had come into great prominence during the war, and an 
indifferent welder could turn out large numbers of welds 
which appeared to be first class, but which in practice had 
nevertheless proved to be quite unreliable. There was no 
adequate mechanical test - the weld, and in any case 
such a test, whether mechanical or microscopical, destroyed 
the weld, good or bad. When an X-ray photograph was 
taken of a weld the presence of a shallow line indicated 
that the two parts were not truly joined together through- 
out the whole of the depth. Blisters and blowholes showed 
up as light spots, and were the sign in many cases of over- 
heating. The examination by X-ray photography of 
welds up to lin. in thickness was now quick, easy and 
certain, and with modern equipment lengths up to 2ft. 
or more could be investigated at once, the exposures taking 
a fraction of a second. The amount of detail revealed 
in the photographs was extraordinarily good, and com- 
pared favourably with photo-metallography, which, how- 
ever, only tested a tiny bit of the weld, and involved the 
destruction of the weld. In point of fact, he hardly thougl.t 
the X-ray method for the testing of welds had made the 
progress it deserved, perhaps because it was a somewhat 
severe critic of present-day welding. Again, X-ray investi- 
gation promised to be exceedingly useful for the detection 
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| 
of hidden cracks, which were the great bugbear of metal- 
lurgists. Such cracks were often the sequel to pipes or 
blowholes in the original ingot. In the case of alloys the | 
uneven distribution of the component parts resulted in a 
streaky or patchy negative, X-ray examination would | 
also often diagnose defective soldering or brazing, the 
substitution of one metal by another, hidden corrosion in 
vas cylinders, ferro-conerete and the armourimg of cables, | 
in serutinising steel turbine blades for segregations, and | 
30 On | 
The ideal aimed at in X-ray photography was to make | 
ib as easy and automatic as taking an ordinary photo- | 
yraph. The present limitations of the process in metallo- 
sraphy were prescribed largely by technique and equip- 
ment, and large improvements would have to be made if 
it were to become a commercial proposition in heavy 
engineering. Adequate means would have to be found. to 
reduce the length of exposure, whilst attention would also 
have to be paid to the production of heavier X-ray tubes 
and higher voltages, or more sensitive screens and plates. 
All experience seemed to be tending towards demanding | 
higher voltages. The Coolidge tube worked at 180,000 
volts, although preferably less ; but the voltage could be 
increased to 300,000 by lengthening the arms of the tube 
and immersing the whole thing in oil. If there were a 
demand for it, no doubt the electrical engineer would over- J 
come the difficulties of supplying 500,000 or more volts, 
as transformers had been made for such a voltage. A 
single-phase transformer, however, for 1,000,000 volts 
would have dimensions of 13ft. by 9ft. by LOft. high, the 
terminals would be 28ft. high, the weight 20 tons, and the 
£10,000. Heavier currents would demand more 
elaborate cooling devices, and probably glass tubes wo Id 
have to g Siliea tubes might be the alternative, or even 
metal tubes might have to be resorted to. Such tubes 
would probably be radically different in design and capable 
of absorbing, say, 50 horse-power or more, and attempts 
would have to be made to improve the deplorable efficiency 
of the whole thing. Again, great tmprovements in 
fluorescent screens and photographic plates were called 
No screen was available which would enable us to 
tackle more than a quarter of an inch of.steel by visual 
examination ; photography had to be resorted to, and the 
time taken might be prohibitive, at any rate for routine 
mass inspection. The photographic plate only registered 
of the order of 1 per cent. of the X-rays passing through it, 
and progress had_ been in the direction of thickening the 
emulsion or loading it with more silver. Any X-ray plate 
was far more sensitive to visible light than it was to X-rays, 
but it should be possible, by suitable improvements in 
tluoreseent screens, to pull down the exposure consider- 
ably. "Bhere were several developments in that direction 
ilready, one of whieh claimed to reduce the exposure by 
twenty or thirty times. Another development had been 
in placing @ series of negatives together and obtaining 
detail by registering the negatives accurately 
afterwards. The. ionisation method of detecting X-rays 
was far more sensitive than the phetegraphie plate, and 
ipparatus built on those lines would present great advan- 
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INSTITUTION OF ELECTRICAL ENGINEERS— | 
INFORMAL SECTION. 


Mr, W. E, BrapsHaw was in the chair at the meeting | 
on Monday, the llth inst., at the discussion opened by 
Mr. F. Creedy on “* Some Characteristics and Applications 
of Multi-speed A.C. Motors.”” Mr. Creedy opened the 
proceedings by seying that he proposed to leave aside the 
cascade and other methods of speed variation and _ to | 
confine himself to the pole-changing type as developed 
by himself, which, he claimed, afforded, under certain con- 
ditions, the best method obtainable to date. For motors | 
having a gradual speed variation, the commutator motor 
was, he seid, the only possible type, and there might be a | 
d for them in sizes up to 50 horse-power. In larger | 
sizes they could hardly be considered commercially prac- | 
ticable. He explained in detail the windings and swit  h- 
ings which give the variable speeds, and urged that speed | 
ratios of the required duty should be carefully studied 
when the type of motor was under consideration. Broadly 
speaking, the relative advantages of the cascade and pole- 
changing methods depended, he said, mainly on the ratio 
ls ; some ratios being very complicated for cascade 
and easy for pole-changing. 

The meeting was hardly prepared for the line taken by 
Mr. W. E. M. Ayres, who next spoke, but must be grateful 
to him for opening out the range of discussion. He stated 
that the call for variable speed motors waso ften mistaken, 
and it could be met by simple arrangements of ordinary 
He told of a 100 horse-power colliery fan of two 
speeds, which it proved better economy to re-wind for a 
single speed and to run with resistances during the week- 
ends. He criti ised the S herbius and Kramer 
methods on account of the complicated swit hgear. 

Mr. J. R. Smith spoke from a-tual experience of the 
Creedy pole-changing mechine, which he had found satis- 
factorily fulfilled duties in connection with heavy machine 
tool drives previously operated by direct-current motors. 
He pointed out that in view cf the substitution of poly- 
for direct-current supply some form of variable 
siternating-current motor was essential to replace the 
lirect-current variable speed machine. Mr. W. L. Wreford 
and Mr. G. J. D. Scott spoke of very definite demands for 
variable peed motors, notably for driving printing 
compressors. Mr. B. P. Walker also 
referred application to express lift service. “Mr. 
W. F. Bradshaw and Mr. H. Cooch alse spoke. 

Mr. Creedy, in concluding a most interesting discussion, 
eminded the meeting that the pole-changing alternating- 

wrent motors under review hed the same torque at all 

-ds, while direct-current motors, because of the 

weakening of their fields, had to be designed for the 

horse-power at the lowest speed required, 

sulted in a larger machine than was the case with 

alternating-current constant torque multi-speed | 
motor. With regard to the question of power factor, he 

pointed out that although it suffered at low speeds, the 

actual wattless current taken from the line was constant | 
st allspeeds. The power factor reductions were, of course, | 
lue to the watt component being reduced at the lighter 
oad corre sponding to reduced speed 
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and in joining the ends of the tubes. 


The Manufacture of Flue Tube 
Superheaters. 


On the invitation of Marine and Locomotive Super- 
heaters, Limited, of 28, Victoria-street, Westminster, we 
recently inspected the new extension to the company’s 
works at Trafford Park, Manchester, built for the purpose 
of imereasing the output of flue tube superheaters for 
marine and locomotive service. 

In the design and manufacture of its component parts 


called the torpedo end. The raaking of these torpedo 
ends is one of the special features of superheater manu 
facture at Trafford Park. 

When flue tube superheaters of the Schmidt type wer 
first introduced, the return bends were formed by screwing 
the tubes into cast steel elbows. Up to a point, this 
method was satisfactory, but it left somethmg to tx 
desired. 

It was difficult to keep the screw joints tight, and 
corrosion occurred at the threads. Moreover, since the 
cast steel ends were larger externally than the tube, the 
free area through the flue tubes was restricted. To remowe 

















FIG. 1—-LOCOMOTIVE TYPE HEADERS 


of superheaters, a vast amount of energy has been ex- 
pended. Experience has been a great teacher, especially 
im the perfecting of the methods used in making satis 
factory connections between the header and the elements 


Superheater headers for locomotives—-two views of | 
one type of which are shown by Fig. l—are now generally 
made of cast iron; those for marine service are still, as | 
a rule, steel forgings. It will be remembered that headers 
for locomotives were at one time made of steel castings, | 
and it took some courage to give up that material, They | 
are rather complicated, owing to the intricate coring 


FIG. 2--MARINE TYPE HEADER 


these objections, welding the ends of the tubes by electri: 
or oxy-acetylene methods was introduced. Owing, how 

ever, to the fact that the whole form of the end so made 
depended entirely on the skill of the workmen, that it 
was impossible to guarantee a correct proportion of area in 
the interior of the end and to avoid other defects —such a» 
rough outside and inside surfaces and differences in section 
between the ends made in this way—the method could 
not be looked upon with satisfaction. Another method 
devised was to stamp out the caps or ends and weld them 
to the tubes. This plan, whilst making on the outside a 
neat and correctly formed end, has the disadvantage that 
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caused by the relative positions of the passages for 
saturated and superheated steam; but experience has 
now enabled reliable castings to be made from special 
mixtures of iron, which are giving excellent results in 
service. For marine work the headers are made from 
hollow steel forgings, separate headers being used for the 
saturated and for the superheated steam—as shown in 
Fig. 2. 

The elements are made from solid drawn steel tubing 
of various sizes, the standard usually adopted for loco- 
motives being Ifin. diameter outside. Since the tube 
cannot be bent on itself to a quick enough return bend to 
fit in the size of flue tube most desirable in a locomotive 
or marine type boiler, at least two, and in most cases four, 
lengths of tube are used, joined by what is generally 








FIG. 4 FIG. 5 


when welding the cap to the tube a fin of greater or less 
size is liable to be formed on the interior walls, causing a 
reduction in the cross-sectional area. 

To overcome these objections, a new form of forged 
torpedo end has been developed. It is illustrated by 
Fig, 3, which shows a return bend with part cut away 
This end is made of the material of the tube itself by 
mechanical forging only, as described later in this article 
It is produced without any process of electric or oxy 
acetylene welding or the introduction of any material 
other than that of the two tubes from which it is formed. 
Being the product of definite machine operations, the 
dependence on human skill is in a very large measure 
eliminated and the ends produced are poveneay identical 
The makers claim that it meets all the requirements for 


SR») 


any 
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superheated steam, giving pa internal and external | 
areas, combined with smooth surfaces. The maintenance 
of the internal cross-sectional area ensures an even velocity 
of steam through the element, whilst the smooth external 
surface prevents to a large extent the clogging or adherence 
of cinders or ash, which, when it takes place, tends to 
obstruct the free flow of gases through the flue tubes, 
thereby, of course, lowering the efficiency of the super- 


heater, and sometimes causing the burning of the elements, | 
The methods employed by Marine and Locomotive | 


Superheaters, Limited, to produce this type of super- 
heating equipment large quantity may now be described. 
The building with recent extensions consists principally 


of three adjacent bays, each bay of which is served by a | 
The machine | 


5-ton high-speed electric travelling crane. 
shop bay is 180ft. by 50ft. The marine bay which occupies 
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| Tubes when brought into the bay are straight and 
| al-eady eut to lengths. One of the first operations is to 
| bend ‘the header ends. Special machinery has been 
designed to do this work, and it is interesting to note the 
speed with 
land to the radius required. The machine consists of 4 
| grooved pulley-shaped c ie, Fig. 6, which ean be rotated by a 
worm and wheel. On an arm mounted rigidly with the die 
is @ projecting clamp which holds the end of the tube. To 
one side of the die is placed an air cylinder, the plunger of 
which is provided with a crosshead bearing two rollers, 
| which, when the air is admitted, press the pipe firmly 
against the groove in the die. The die can rotate through 
a limited portion of the circle and no more, and in doing 
so the pipe is bent in an obvious manner. In order to 
facilitate the placing of the tubes in position for bending. 





FIG.6- MACHINE FOR BENDING ELEMENT 


FIG, 8—CLOSING OR WELDING MACHINE 


the centre of the building is 230ft. by 50ft. Here all the 
elements for marine superheaters are assembled. They 
are made up of smaller tubes than those of the locomotive 
elements; the straight 
after being formed to the required shape and length, the 
collars which make the joint with the headers are expanded 
on and the tubes are then ready for forging, as described 
later in detail. The tubes after forging form an element 
which is tested water pressure, then. blown out with 
steam, dipped in tar, and packed in crates ready for 
dispatch. The marine work has now been brought up 
to a high state of standardisation. 

The third bay is 180ft. by 50ft., and is devoted to the 
production of locomotive elements. The procedure here 
is much the same as with the marine elements. The most 
interesting part of the manufacture of elements is the 
forging of the torpedo end, or, as it is termed by the 
makers, the “‘ M.L.S. machine forged return bend.” This 


by 


bend is now replacing cast steel elbows, cap ends and | 


oxy-acetylene welded ends for the reasons already given. 


tubes come in at one end, and | 


TUBING 


the die is divided horizontally into two circular plates, of 
which the upper is raised and lowered by an air 
cylinder beneath. The next process is off-setting, which 
is carried out in a press fitted with die blocks to suit the 
| shaping required, Fig. 9. Then follows the assembling 
of the tubes in pairs for forging of the torpedo end; the 
tubes during this process are held together in the correct 
position by means of clamps. After assembling, the tubes 
are passed along to the various furnaces, which feed the 
machines for forging the ends. These furnaces are all oil 
fired, as an intense heat is required for the welding. 

The first process is carried out in the horizontal machine 
shown in Fig.10. Here a pair of tubes has just been in- 
serted in the machine, where it will be held by a pair of 
clamping jaws operated by compressed air. The forging 
die is carried on the plunger of the machine. It consists 
of two slightly tapered finger pieces, the centres of which 


one 


correspond with the tube centres. These two pieces are | 


integral with an end piece, the sides of which are parallel, 
'‘ whilst the top and bottom are rounded to a radius equal 


which the tubes are bent cold without flattening 


FIG. 7—PRESS FOR OFF-SETTING 


FIG. 9—GRINDING THE SPHERICAL 
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to the inside radius of the tubes. The space between the 
fingers where they join the base piece is rounded off 
pretty sharply. The tubes after being brought to a good 
welding heat in the oil-fired furnace shown to the right of 
the machine, are quickly transferred to the forging machine, 
the outer clamps are brought together by means of the 
air cylinder, and one stroke of the plunger drives the 
fingers into the tubes and after them the end piece, the 
rounded edge of which, at the base of the fingers, divides 
or splits the adjacent sides of each of the tubes in a longi 
tudinal direction, pushing the metal outwards against the 
holding dies or clamps. The action of the end piece 
at the base of the fingers has the effect of squeezing 
this metal, originally the cylindrical sides of the tubes, 
together, and welding them, thus producing an end 
piece in the form known as the Fig. 4 


breeches piece 


THE ELEMENTS 


ENDS OF THE ELEMENTS 


This is the chief operation in the process, as it provides 
the means of uniting the two tubes, and subseq uent opera 
tions form and weld the ends into the which is 
shown in quarter section—Fig. 3. The closing or welding 
machine is interesting. It is shown by Fi 

In this machine the ends, firmly held in suitable 
clamps or jaws, operated by the air cylinder shown to the 
right of the picture, are then pressed forward by the 
cylinder shown to the left, and the welding up of the end 
is effected by two hemispherical dies. dies are 
mounted in a diametral slot in a rotating piece. At the 
back of each die is another piece, sliding in the same slot 
and provided at its outer end with a roller. Normally, 
this roller projects a little beyond the periphery of the 
revolving die holder. Surrounding the die holder is a 
heavy solid cage provided with a number of rollers, the 
cylindrical side of which project a little in the inside 
When the centre piece is set in motion, the rollers mounted 
on the sliding members strike the rollers in the external 
ring, with the result that a series of very rapid and sharp 


shape 


being 
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blows is given to the dies which hammer the red-hot end 


held against them as described, the effect being that the 
end is quickly welded together. 

After closing. the next process is to flatten the end, it 
being left more or less hemispherical at this point. Flatten- 
ing is easily performed under a press having flat upper 
and lower tables. This done, an end piece, left after the 
welding operation, is clipped off and the end dressed with 
@ pneumatic hammer. 

There are several ways of making the joint between the 
tubes and header. One method consists of expanding the 
tube into a rectangular bridge piece of steel made from a 
drop forging ; the joint is made by a copper ring, and the 
element is held up to the header by a bolt. Another form 
of joint which is gaining general favour for locomotives, 
and is used entirely throughout the United States, and, 
we understand, in Canada, is illustrated in Fig. 5. Before 
bending, the ends of the tubes are jumped up in a forging 


press so as to augment the thickness locally—all round the | 


pipe—at the extremeend, and again at a short distance from 
the end, the intervening space remaining of the original 
diameter. A broad cutting tool, of which the cutting edge 
is concave to something less than a semi-circle is then used 
to round off the outwardextremities of the enlargements to 
a spherical curvature. The spherical surface at the 
extreme end, which makes the steam-tight joint with the 
header, is then ground by a special attachment fitted to an 
ordinary air drill. The spherical surface is formed to a 
radius of l'/,gin. A cup-shaped gauge is used to test the 
curvature, the gauge itself being checked by a Hoffman 
steel ball 2}in. diameter. 

The inner spherical surface is formed to the same radius, 
as are also the washers shown, which are produced in a 
hollow-spindle turret lathe. All this work is done before 
the tubes are bent or welded. The bridge pieces are drop 
forgings of steel. The work done on this piece consists 
in boring out the holes through which pass the tubes and 
the bolt, and machining the face. The holes in the header 





FIG. 10—MACHINE FOR 


castings, after being drilled, are countersunk to an angle 
of 45 deg.—well shown in Fig. 1—then on the spherical 
end of the tube being brought up against it, a tight line 
joint is formed. The bolts used are specially made, and are 
of tough steel. The bolt head is in the form of a tee, which 
fits between suitable projections cast on the to 


FORGING 


of the | 


The Building Exhibition. 


| 
ENGINEERS as a class are as keenly interested as 


any other at the present moment in what is commonly 
| called the housing problem. For that reason alone 
| the Building Exhibition now being held at Olympia 
is worthy of their patronage. But from quite another 
point of view besides the economic, the Exhibition is 
of interest to engineers; it reveals in an emphatic 
| manner the close connection which now exists between 
| the building and engineering industries. Taken 
individually, the exhibits, with the exception of the 
concrete-mixing and brick-making machines — of 
| which a large variety is on show—and of the lighting 
installations, cannot be described as being essentially 
| of an engineering nature. But surveyed generally, 
the impression left is that of an awakening in the 
building industry under the influence of the applica- 
tion to it of engineering principles. A revolution in 
the art of house building and equipment is being 
wrought by the adoption of processes and appliances 
which owe their origin to engineering developments. 
Further, and even more significant, it is noticeable 
| that not a few engineering firms, more or less as 
side lines to their main work, are becoming directly 
| interested in the supply of materials and fittings to 
the building industry. 

We do not intend in any way to disparage the 
architect’s share in the development of building which 
is now proceeding, but our own impressions, as formed 
at the Exhibition, lead us to the opinion that farther 
| progress rests primarily with the improvement of 





BREECHES PIECE CONNECTIONS 


| materials rather than of design. The architect can, 
after all, only follow up and take advantage of the 
development of new or existing materials and fittings, 
and were progress in that direction to stop, design 
| would speedily assume a stereotyped form. In 


header, or, in the type of header illustrated by Fig. 1, in | particular, economy and cheapness—not the cheap- 
the slots shown. In this way the bolts are prevented from | ness of the jerry-builder—seem to rest now with the 
turning when the nuts are screwed up. This joint gives | supply of improved materials rather than with the 


good results from the point of view of steam-tightness, 
and has the advantage of being easily disconnected when 
required. 

Considerable flexibility is allowed for by the cup-shaped 
washers under the heads of the tube, and also under the 
nuts on the holding bolt. Fig. 9, showing the grinding 
of the spherical ends, together with Fig. 5, gives an 
excellent idea of the finished ends. 

Before dispatch all elements are tested by hydraulic 
pressure at 1000 lb. per square inch. On completion of the 
hydraulic test, the elements are blown out thoroughly with 
superheated steam, and finally dipped in tar, and the ends 
having been protected, the elements are then ready for 
dispatch, which is made by rail direct, the works having 
private sidings. 

These works are capable of dealing with the manufac- 
ture of elements for an average of 500 marine boilers and 
from 1500 to 2000 locomotives per annum, together with 
other parts, comprising the headers and other items neces- 
sary to make up the complete superheater equipment. 








SPraktnc at the annual meeting of the Wakefield 
Chamber of Commerce, Mr. Duncan Bailey, the president— 
who is connected with the firm of Chas. Roberts and Co., 
Limited, wagon builders, Horbury Junction—-said that 


if only the ordinary 12-ton wagon were standardised he | 
estimated an annual saving of not less than five millions 
in capital outlay and an ultimate saving, even greater, in | 
the repairs and maintenance. 


| are formed of asbestos and cement. 


| can see, has some disadvantage. 


| 


| farther simplification of design. 

| To particularise the exhibits is, under the cir- 
| cumstances, unnecessary, but we may mention three 
| directions in which, as revealed by easily found 
examples at the Exhibition, the engineer’s influence 
|on the development of building seems to us to call 
| for attention. In the first place, it is very noticeable 
| that two industries—the aeronautical and the paper- 
making—which are themselves widely separated, but 
'in which engineers are very closely interested, are 
between them becoming responsible for a mild 
| revolution in the builder’s art. Judging from the 
numerous varieties of wall and ceiling boards exhibited 
at Olympia, it would seem that in a short time the 
plasterer as a species will become as extinct as tha 
hand-loom weaver. Of the material of:this nature 
| on show, some examples are genuine plywood, either 
| specially made for the purpose or admittedly ex- 
aeroplane surplus. A larger number, however, are 
formed of compressed wood fibre and are obviously 
a@ direct outcome of the wood pulp industry. In 
other instances the boards have no wood basis, but 
Each form seems 
to have special advantages, and each, so far as we 
But so far as 
appearance goes and ease of application, there can 
be little doubt as to the attractiveness of these 
materials over plastering. They can be distempered, 


oak, walnut, &c., ready for varnishing or polishing. 
In general, a panelled effect is produced by attaching 
wooden battens over the junctions of the seams. 
In one instance, we noted, the battens themselves 
were composed of wood fibre. It should be stated 
that the asbestos cement sheets are used not only for 
int x: nal panelling on walls and ceilings, but for roof 
tiling and other external purposes. 

In a second direction, the desire to free the industry 
from the methods and materials of the past is seen 
in the numerous forms of hollow bricks exhibited for 
external and partition walls. In some instances, 
these improved bricks are of concrete, in others of 
Leicestershire clay, and in one instance of diato- 
maceous material. They vary in form from that of 
an ordinary brick to a triangular shape, for which 
interesting geometrical properties are claimed, and 
in some cases are designed to interlock in such a way 
that the strength of the joints does not depend solely 
upon the strength of the intervening mortar. In the 
design and application of these bricks, if not in their 
manufacture, evidence of the influence of engineering 
principles is not far to seek. 

Thirdly, in the vexed question of the heating and 
cooking equipment of our homes there is every sign 
that progress is active under the guidance or inspira 
tion of engineers. A recent writer on domestic fuel 
economy—himself an engineer—stated that the waste 
of fuel occurring in our private houses was one of 
the greatest reproaches that could be levelled against 
modern engineering science, that the methods in 
use for domestic heating and cooking were analogous 
to that of a man who, desiring to quench his thirst, 
poured a bucketful of water down a sink and put his 
lips to the stream as it flowed away. Without intend. 
ing to encourage the belief that the home can be 
made exempt from the incidence of the laws of therrno 
dynamics, we would say that the writer in question 
and others clearly require educating in the matter of 
modern improvements in kitchen ranges, gas fires 
and other domestic fuel-consuming appliances. 
Economy of fuel, it is clear from the exhibits in this 
category, is being sought along scientific lines and 
is certainly being attained. We are glad to notice, 
however, that comfort, convenience and taste are 
not being completely submerged in the pedantic 
quest for mere efficiency. 

Other noteworthy directions im which a definite 
departure from the building traditions of the past is 
being effected might be mentioned. For instance, 
under the direct supervision of engineers, steel 
window frames and sashes have now been brought 
to a very high standard of efficiency, both as regards 
length of life and small obstruction of light. More- 
over, they are now not only more efficient than wooden 
frames and sashes, but are actually cheaper—at least, 
under present conditions—and distinctly more pleas- 
ing, at any rate to the engineer’s eye. Again, in the 
matter of flooring and floor covering, it is something 
of a revelation to note the number and variety of 
materials now available for the replacement of tiles 
and linoleum. These substances, laid down on the 
floor boards or directly on the concrete, are applied 
in the manner of cement and provide a practically 
everlasting covering, superior to linoleum in al! 
respects, save that it cannot be lifted or removed. 
The basis of all the materials of this nature shown at 
the Exhibition is, we believe, a quick-setting mag- 
nesite cement, with which 1s combined cork, asbestos 
and other substances. The cost is not greater than for 
linoleum, while the artistic effects obtainable by 
inlaying or marbling with differently coloured samples 
of the material are very attractive. In at least one 
instance a well-known engineering firm is associated 
with the manufacture of a floor covering of this 
description. 








Tue Onrent Fais.—A Fair, known as the Orient Fair, is 
to be held at Bratislava, Pressburg, in Czecho-Slovakia, from 
August 5th to 15th next. The Fair will be held in the harbour 
buildings, in the schools situated in close proximity thereto, as 
well as in other State and ecclesisatical schools, of which Brati- 
slava possesses fifteen. Particulars can be obtained from the 
offices of the Orient Fair, Bratislava, Pressburg. 


Crystat Patace Enorneertnc Socirety.—The “ Wilson 
Premium ” for the best paper read before this Society during the 
ast session has been awarded to C. W. Carter for his paper on 
“ Reinforced Concrete.” Other papers read during the session 
were :—‘‘ Time Recorders,” by 1. P. Floyd; ‘* Permanent 
Way,” by E. H. B. Phillips; ‘* Locomotives of the London and 
North-Western Railway,’ by ©. F. Moore; “ Engineering of 
Antiquity,” by E. G. Elton; and “Tunnelling,” by D. M. 
Cameron. The premium was handed to Mr. Carter by Sir William 
Forbes, general manager of the London, Brighton and South 
Coast Railway, on the occasion of the 145th distribution of 
certificates at the Crystal Palace School of Practical Engineering, 
at which he presided on April 14th. 


ENoINneerina Gotrixe Socrety.—The Spring Meeting of the 
Engineering Golfing Society is to be held at Sundridge Park 
Bromley, Kent, on Tuesday, May 3rd. In the morning there 
will be an 18 holes stroke competition for (a) the President’s 
Challenge Cup by members in the first division with handicaps 
of 10 and under, and (6) for the Wilson Challenge Cup, by 
meibers of the second division with handicaps of 11 and over. 
A memento and second prize will be given in each division, 
and there will also be a prize, presented by the Captain, Mr. 
E. W. Timmis, for the best scratch score. In the afternoon there 
will be an 18-holes round of foursomes, match play against bogey, 
for which there will be two first and two second prizes. A 
knock-out match play Tournament, similar to those of past 
years, is to be held during the coming season. Further particulars 
of both Meeting and Tournament may be obtained from the 
Honorary Secretary, Mr. W. L. Mansergh, 5, Victoria-street, 
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RAILWAY TIRE FIXING MACHINE 


B. AND 8. MASSEY, LIMITED, MANCHESTER, ENGINEERS 

















Tire Fixing Rolls for Railway 
Wheels. 


EVER the introduction of retaining rings for 
securing the tires on wheel «entres of lo: omotive « arriage 
and wagon wheels, the « losing of the lips of the tires over 
the retaining rings has been a serious problem. The rings 
were originally « losed by manual labour using heavy sledge 
hammers—a laborious and exhausting task, necessitating 


sine 


trations, the bottom roll is carried on a main shaft which 
runs in bearings fixed in the housings of the ma hine and 
is driven by worm gearing running in oil. The upper shaft 
(arrying the top roll is driven from the lower roli by means 
of spur gearing, provision being made for raising and 
lowe ing the ro!l by means of a t-unnion tearing at the 
rear end and a sliding bearing at the front end, so as to 
provide the necessary <learance for the admission of 
wheels and to fa ilitate operations on different thicknesses 





different diameters of wheels. 
| two adjustable support rollers fixed on radial beds to 
| take the weight of the wheel during rolling operations. 





pressure being used for the first two revolutions, while 
for the third and fourth revolutions two-thirds of the 
pressure is used, the work during the last two revolutions 
being subject to the full pres ure of 20 tons 
| In order to take the horizontal thrust imposed on the 
| wheel by the bevel of the top roll, rollers on vertical 
| Spindles are provided, one being arranged on ew h side of 
| the rolls and a third in the centre directly behind the 
point of contact of the roll with the tire. These thrust 
| rollers are capable of rapid hand adjustment to suit 


Lip of Tyre 
rolled o-”. 
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“Tet Exoenee” 


TIRES BEFORE AND AFTER ROLLING 


There are also provided 


The ma hine can be driven either from a line shaft or 
by means of a 10 horse-power electric motor, which may 
be se.ured to a seating cast solid with the ba k portion 
of the framing as shown in the line drawing. The ma hine 


| is silent in operation, and tere is little risk of the tire 


lips being broken, while the finished surface is smooth. 
It is claumed by the makers that the retaining ring is 
rendered quite secure, and that the speed with which the 
work can be performed is at least equal to that of steam 
or power hammers. 





Three Months’ Shipbuilding Returns 


THE merchant tonnage given in the recently published 
Lloyd’s Register Returns for the first three months of 
the year as being under constru tion in the United 
Kingdom at the end of March, 1921, amounted to 3,798,593 
tons. In normal times su: h a total would have indi: ated 
great a tivity and prosperity in the shipbuilding industry ; 
but the times are not normal, and the total as it stands 
is misleading. be ause it does not represent the work 
a°tually in progress, and therefore does not afford a true 
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“Tee Eneinecer” 


the employment of three or four men on each tire. Although 
steam and power hammers have been employed for the 
purpose, with quite successful results, the finished job 
leaves something to be desired on the s ore of smoothness, 
and occasionally the lips of the tire are broken in the 
hammering pro. ess, which is, at best, a noisy method. 
There is now being put on the market by B. and 8S. 
Massey, Limited, Openshaw, Man: hester, a rolling ma hine 
for doing this class of work. It is illustrated in the accom- 
panying engravings. As will be observed from the illus- 








ELEVATION OF RAILWAY TIRE FIXING 


which also serves to control the pressure upon the rollers. 

A small hydraulic press is fixed between the housing 
of he machine and the sliding bearing of the upper shaft, 
the necessary pressure basing provided by means of a small 
pump shown at one side of the ma hine bass. The pressure 
is controlled by a throttle valve operated by the hand 
whee! referred to above. The maximum pressure thus 
provided gives a load of about 20 tons on the tire. The 
complete rol.ing operation is usually performed in about 
six revolutions of the tire, about one-third of the maximum 








index of the relative position of the shipbuilding industry 
as compared with what it was, say, twelve months ago. 
It in.ludes a considerable amount of tonnage on which 
work has beon suspended owing to the very heavy reduc- 
tion in shipping values corresponding to the rapid and 
serious fall in freights, and consequent de.line in the 
demand for tonnage. It also in ludes a large quantity of 
tonnage the completion of whith has been postponed 
owing, principally, to the joiners’ strike. The tonnage on 
which work has been suspended amounts to 497,000 tons, 
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and the tonnage the completion of which has been delayed 
amounts to 350,000 tons. These two totals, amounting 
to 847,000 tons, must therefore be deducted from the 
tonnage under construction in order to enable a com- 
perison to be made with the figures for normal times, and 
thus arrive at a reduced total of 2,951,593 tons under 
construction in the United Kingdom. As compared with 
the figures for the quarter ended December, 1920, there 
has been a large reduction —146,000 tons—in the tonnage 
leunehed during the pest quarter. 

\ttention was called in the Society’s last quarterly 
return to the fact that although the total tonnage returned 
as under construction was so large, the amount completed 
compared very unfavourably with that of pre-war times. 
It was pointed out that whereas in 1913 the average ton- 
nege completed during each quarter was over 23 per 


we 


cent. of the total work in hand at the beginning of the 
quarter, the corresponding figures for 1920 fell below 
13 per cent. There was a still further reduction in the 


past quarter, the output having fallen as low as 8 per cent. 
There was also a considerable reduc tion—113,000 tons— 
in the tonnage commenced during the past quarter; and 
in this connection it is significant to find that as regards 
the tonnage in preparation but not commen: ed there is a 
drop of 75 per cent. as compared with a year ago. The 
total merchant tonnage building abroad is 3,288,173 tons ; 
and it may be noted that, unlike the returns for the 
United Kingdom, those for abroad are not subject to any 
sl reduction on account of suspended or delayed 
of whi-h there appears to be comparatively little 
in other countries. Indeed, the gross figures given in the 
present quarterly return of tonnage building abroad can be 
fairly compared with those shown for recent years. The 
tonnage is about 183,000 tons lower than the total being 
built at the end of December, 1920, the lower figure being 
due to the continued decrease in the United States of 
America, in which country the tonnage now under con- 
struction is less than 27 per cent. of the total being built 
there two years ago. Apart from the United States, the 
leading countries abroad are :—France with 427,186 tons 

an increase for the quarter of about 30,000 tons ; Hol- 
land, 417,693 tons; Italy, 351,639 tons; and Japan, 
294,346 tons—an inerease of 46,000 tons 

The returns show that there are at the present time 
187 steamers and motor vessels, each of over 1000 tons, 
with a total tonnage of 1,320,193 tons, under « onstruc ye 
for the carriage of oil in bulk. Of the total, 84, of 557 


mater 
work 


ool, 02 
tons, are under construction in the United Kingdom, and 
82, of 632,016 tons, in the United States ; the latter figure 
representing over 57 per cent; of the total tonnage now 
under construction in that country. The tonnage of vessels 
under constructién which are to be fitted with internal 
combustion engines amounts to 503,842 tons. 








The Water Drums of Yarrow 
Boilers. 


A CHAPTER in the engineering history of the war was 
openly discussed in a claim which came before the Royal 
Commission on Awards to Inventors on April 12th and 
was re-considered on Monday last. In this case Cammell 
Laird and Co. were claiming recognition of an 


invention made by them in 1915, by which the use of 
cireular water drums in Yarrow type boilers was rendered 
possible without the use of bent tubes. 

The D-shaped water drums of Yarrow boilers have been 
n use for so many years and have so rarely given trouble 
that the necessity for a departure from the design may 
surprise 


ause The evidenee against it, for naval ser- 





vice at least, is, howevor, strong, and all the makers 
including Yarrows themselves, have now designed a 


Trouble was experienced in the early 


circular pattern. 
war and reached serious proportions. 


months of the 


It wae, as explained to the Commissioners, always of the 
same kind. Owing to the form of the drum—see sketch a— 


breathing took place, and as a result grooving occurred 
at the connection between the wrapper plate and the tube 
plete. Several very serious accidents followed from this 
defect, and to restore the confidence of the firemen, and 
to enable the boilers to stand forcing, something had to be 
done, Various methods of stiffening the drum locally 


croft boiler—to bend the tubes to such an extent that 
their extremities were practically radial to the drum—see 
sketch 6. Now, the advantages of the straight tube, for 
inspection, cleaning, and the reduction of spares, is so 
great that, if possible, it was desired to retain it. In this 
quest the solution exhibited by sketch 2, occurred to Mr. 
Walker, chief boiler draughtsman to Cammell Laird and 
Co. The tube plate, it will be observed, is thickened 
locally to a sufficient extent to give the outermost tubes 
a sufficiently large plain cylindrical surface on which to 
make the joint. The thickness is gradually reduced 
towards the centre. This reduction of thickness must, 
we think, be regarded as advantageous, though it has 
not been adopted by el! makers, since it permits the whole 
cross se tion of the drum to assume a truly circular form 
more readily than if the tube plate is made very thick all 
over. Moreover, as Cammell Laird and Co. point out, 
there is less tendency for a plate of the kind to spring 
back to its original form when pressure is removed than 
there is with a consistently thick plate ; and, furthermore, 
it is easier to drill and arbor a plate with large radius of 
curvature than one with a smaller radius. 

At the conclusion of the inquiry the Commission decided, 
on what appeared to us to be rather curious grounds, 
against the validity of the patent. 





Meniscus Microphones. 


\ PAMPHLET jest issued from the Government Press at 
Cairo, for the Egyptian Ministry of Public Works, describes 
a new form of microphone devised by Mr. E. B. H. Wade 
dire: tor of researc h. 

The prin: iple of the instrument, which is very simple, 
was inspired by Mr. 8. G. Brown’s microphone, but the 
two are really “quite dissimilar. The arrangement of the 
essential parts is shown in the accompanying sket h, in 
which J is a glass tube drawn out to a fine point with an 
orifice, at the top, about 0.3 mm. in diameter. This tube 
is pushed through a rubber stopper in a piece of inverted 
test tube, which lies at an angle as shown. The apparatus 
is filled with @ solution of copper sulphate and terminals 
for the electric circuit provided in each tube. The whole 
arrangement is mounted on a tilting table. 

The level of the liquid is so adjusted that the orifice 
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of the pipe J just pierces the meniscus of the solution. 
The tilting table is then moved until the orifice just grazes 
the menis us and the microphone is ready for use. In these 
cireumstances a current of from 2 to 3.5 milliampéres 
will flow through a telephone circuit of 1000 ohms resist- 
ance with 15 volts, and sound vibrations transmitted to 
the base of the instrument will be greatly magnified in the 
telephone. 

Mr. Wade suggests that the action of the microphone 
is dependent on the liquid in the tube J being pumped 
in and out of the orifice by the sound vibrations. As the 
liquid is forced out it forms a little bump in the surface 
of the meniscus, over the orifice, and thus provides a 
greater section of liquid to conduct the current between 
the terminals. As the liquid recedes again the path for 
the current is restricted and its resistance increased. 

The inventor says that the process of adjusting the 
instrument is quite easy and simple. 








CATALOGUES. 





Avtromotive Proprets Company, 3, Berners-street, W. 1.— 
Illustrated catalogue of the Eclipse Interchangeable Counterbore 
Company, of Detroit. 

Smirx anp Coventry, Ltd., Gresley Ironworks, Manchester. 
—Section F catalogue, dealing with patent ball bearing sensitive 
drilling machines. Section J catalogue dealing with the firm’s 
patented spiral bevel gear planer. 

Lea Recorper Company, Limited, 28, Deansgate, Man- 
chester.—lIllustrated booklet, M 2, which deals with ‘‘ Business 
in the Boiler House: Or Steam Production from a Business 
Point of View.” This isa review of the above subject by Mr. J. E. 
Lea, M. Inst. Mech. E., and many illustrations are included. 
DEPARTMENT oF Overseas Traps, 35, Old Queen-street, 
S.W. 1.—Index of foreign and colonial trade catalogues. These 
trade catalogues may be inspected by United Kingdom manu- 
facturers at the Department of Overseas Trade, Development 


and - nae Foreign Samples Section, 7—11, Old Bailey 
E.C, 
Parker, WINDER AND Acuurcn, Limited, Birmingham.— 


Illustrated catalogue dealing with the Empire woven wire fence. 
Liustrated pamphlet which sets forth the use and convenience 
in the house of the Forward combination grate. Illustrated 
sheet describing the Excelsior patent screen, giving the different 
sizes in which it is made, with current prices. 

Limited, Timperley, Manchester.—We have 
received the following leaflets from Messrs. Meldrum :—An 
illustrated descriptive sheet of the ‘Meldrum’ combustion 
appliances. C. 39, 40, 41 and 42: Illustrations and description 
of screw-down valves, from jin. to 4in. The many kinds of 
cocks, including the “‘ Meldrum ”’ acid-resisting and “* Regulus” 


MEtpreos, 





were tried, but without success, and it was recognised 
that the only perfect remedy was the adoption of a circular 
drum, preferably solid drawn. 

But one of the features of the Yarrow boiler is the use 
of straight tubes, and to put a full bank of straight tubes 
into a circular drum not much greater in diameter than 
the thickness of the bank was regarded as impracticable. 


metals for chemical plants, are also dealt with on these sheets. 
D. 3, 4, 15 and 16: Description with illustrations of many types 
of ‘Meldrum’ industrial destructors with east iron frames, 
which consume from 801b. to 3} cwt. per hour. M.D. leaflet 
deals with municipal destructors, and shows one recently 
installed by the Croydon Council, which consumes 30 tons of 
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THE MIDLANDS AND STAFFORDSHIRE. 


‘ 


(Prom our own Correspondent.) 


The Industrial Crisis. 


WHILE tension has been greatly relieved by 
cancellation of the threatened Triple Alliance strike, 1 
effect of the coal dispute is tightening its grip upon t! 
industrial life of South Staffordshire and the Black Count: 
Mill, forge, and furnace owners report that lack of fuel | 
compelled the closing down of all but afew plants. Thou 
stocks accurmulated during recent months of quiet sav. 
many manufacturers from the immediate effects of a co. 
famine, the already small output of iron and steel | 
further diminished. There is a strong feeling in the Mi 
lands that realities should be faced and that a settlemy 
which has not the element of permanence about it wou 
but aggravate the trouble from which we are sufferi 
The general uncertainty of the industrial situation 
reacting on the state of employment, and in the W; 
Midland division large numbers of workers in the en, 
neering industry have been thrown out of work. Une: 
ployment in Birmingham has reached very serious Prop 
tions, vrhile in Coventry the position is acute. The ind) 
trial crisis rendered futile what was expected to be 
important quarterly meeting-of the Midland iron trad: 
Birmingham last week. So barren a quarterly meet 
cannot be recalled. A few weeks ago the signs of improv 
ment in the iron trade encouraged the hope that ti 
meeting might prove the turning point of the trade. T! 
strike, however, had the effect of suspending al! busin 
save for minor transactions to enable manufa’ ture 
cover immediate requirements. The outlook is now gloon 
in the extreme, and it is everywhere agreed that t! 
strike occurring just now is nothing short of a«alamity f 
the iron and steel trades. In Birmingham fuel for indu 
trial purposes is exceedingly scarce. No longer 
possible for manufacturers to get even a full 50 per cen! 


rs 


of their normal requirements of coal. Alternatively th: 
are being offered fine slack and foundry coke. Though 
return of manufacturers’ fuel sto ks shows very limit 


reserves, they are being appealed to to surrender son 
portion for distribution. There is suffi. ient fuel in hand, 
is stated, to carry on the chainmaking industry in t! 


Black Country, at its present pressure, for a further wee! 


Wolverhampton industries have been severely hit. T! 
suspension by the collieries of orders for materials h 
caused a general setback to the metal trades. ‘! 


galvanised iron manufacturers are among those special! 
to suffer, and some of the mills have had to shut dow: 
They will not be able to resume work until the coal min 
are working again. The proportion of the mills that ha, 
altogether suspended operations is small, but the principe 
firms say that what little business there was has been su 
pended until the labour trouble is over. The tube make 
des ribe their business as being in a state of suspend: 
animation, and as sharing fully in the infli tion which th: 
coal dispute has brought upon trade generally. The wor! 
of preserving the mines from the peril of water is prov e 
ing unhampered on Canno k Chase. At Stourbridge it i 
reported the pits are al! right and not flooded. In thx 
Halesowen area the matter is more serious, and the manager 
of one of the collieries states that the bottom is « omplete|s 
flooded and that the water is rising up the shaft. It 
doubtful if ever the bottom coal will be reached agai: 
One of the largest pits in the South Staffordshire area 
has been definitely abandoned owing to its flooded 
state. Many others are waterlogged and in grave dang 
of closing. 


Black Country Miners’ Funds. 


While a section of the miners pretends to } 

anxious for what it calls “a fight to a finish,” a stron, 
moderate opinion seems to have grown up in the Bla | 
Country in favour of concentration upon an effort to obtai: 
an improvement in the terms originally put forward hy 
the owners. The funds at the disposal of the miners in the 
Midlands, Warwickshire, and East Wor estershire are in 
& precarious position ; indeed, after paying strike pay thi- 
week, the Warwickshire and Old Hill Associations will not 
have a penny left in its coffers. The full members of th: 
Old Hill Miners’ Association on Wednesday drew 5s. each 

It is evident that the miners in the Bla k Country were 
sadly ill-equipped for a strike, and distress will be ver) 
prevalent in the course of a day or two. Already man) 
applications have been made to the Guardians for relie! 

The strike pay which the Warwickshire men are receiving 
this week is 15s. per full member, 7s. 6d. per half member 

2s. for each child under fourteen years of age. This i- 
stated by the Asso: iation to be the nearest amount payabl: 

to absorb the whole of the funds. Mr. William Johnson 

the general secretary of the Warwickshire Miners’ Asso: ia 

tion, states that after making the distribution to ite mem 

bers last week it had absorbed over £20,000, and all they 
had now was just a few hundred pounds. Their finances 
never recovered from the drain which the last strike put 
on them. The Birmingham Labour Party has decided 
to support the miners. Its president ventures the challeng: 

that “it is not a question of the mines alone being 
assailed.”” Dealing with the engineering trade, he said that 
in many cases the reductions suggested by the engineers 
employers amounted to as much as £2 0s. 6d. a week. “ It 
was a ridiculous proposal. and if it came into operation it 
would mean that the position of the skilled and unskilled 
man in the engineering trades would be intolerable.” 


New Rates of Wages in South Staffordshire. 


A statement prepared by the president and secre 
tary of the South Staffordshire and East Worcestershire 
Miners’ Association shows that the present offer of the 
eoalowners represented Ils. ees _ shift for pic kers-in, 
10s, 4d. for pikemen, and 8s. for loaders, compare! 
with 16s. 10d., 16s. Id., and 14s. "Sa. respectively in March 
this year and 7s. 7d., 68. 10}d., and 5s, 6d. respectively in 
1914. The corresponding figures for banksmen in charge 





refuse in eight hours. M.M.: This sheet illustrates and deseribes 





The usual practice was—as, for example, in the Thorny- 





some of the “ Meldrum" chemical plant: specialities 


were 8s. 3d.. 14s. 3d., and %s. 6d. Aceording to the 











Aprrit 22, 1921 


THE ENGINEER 





443 














employers’ present offer all workers over twenty-one hand- 
ling and transmitting coal other than pickers-in, pikemen, 
and loaders would receive 7s. 14d. per shift, between the 
ages of fourteen and twenty-one wages ranging from 
38. 3d. to 48, 10d. per shift, and boat and cart loaders from 
4s. 6d. to 78. 6d. The hours per shift in 1914 were eight 
for underground men and nine for surface men, compared 
with seven and eight respectively in 1921. 


Lower Manufactured Iron Prices. 


A considerable portion of the very small business 
done in finished iron is at prices ruling at time of delivery. 
This is the transference to the peace market of a practice 
which was very common during the war. It goes some way 
to explain incongruities between officiel prices which 
nominally apply and the prices which actually prevail. 
It is recognised that £27 10s. is a disproportionately high 
price for best bars. With the mills shut down and the 
market paralysed makers consider it better, however, to 
defer a revision till industry has emerged from the present 
crisis. Meanwhile, if there are any orders to be placed 
they can be placed at prices ruling at time of delivery. 
The same prin: iple appears to be adopted by some makers 
regarding unmarked bars. More generally, however, 
£19 is recognised as the new price. This is £5 10s. reduction 
on the official price of £24 10s. With so great a fall as this 
prevailing in merchant iron it is certain that a very sub- 
stantial reduction in Staffordshire unmarked bars must 
very soon be announced. The present price remains at 
£27 10s. Several mills have advised their customers 
accordingly. Belgian shippers are sending over nut and 
bolt bars at £11 10s. The needs of the nut and bolt industry 
are meagre in the extreme. With difficulty the works have 
struggled on for about two days a week. The orders under 
execution are rapidly becoming exhausted and under pre- 
vailing conditions others are not coming forward. More- 
over, manufacturers are well stocked with foreign iron, 
some of it bought as low as £11 10s. delivered in this dis- 
trict Marked bar houses are better employed than those 
engaged in the production of lower-grade qualities. As to 
Staffordshire iron strip, £26 no longer represents its market 
value. No new basis has been declared, however. There 
are not more than one or two mills running. 


Pig Iron Prices Receding. 


The possibility of a pig iron famine does not appear 
to cause apprehension. Output is quite up to consumptive 
requirements, and there are continental supplies being 
pressed on the market at prices which make effective com- 
petition by home makers impossible. Some Midland 
smelters state that they have been selling pig iron at 
£7 5s., which they could not turn out at less than £8 10. 
to £8 15a. Furnace owners say that to make pig iron pro- 
duction a paying proposition, coke, which is to-day priced 
at 45s. a ton, will have to come down to something like 
258. More blast-furnaces have been damped down for lack 
of coke, and it is reported that there are two or three 
Staffordshire blast-furnaces still in operation, including 
those on cold blast, but the remaining fuel will be used up 
very shortly. Three furnaces in Derbyshire, one in 
Northamptonshire, and one in Lincolnshire are said to 
represent the survivals in those districts. Now that fur- 
naces have been damped down or blown out they will not, 
in many instances, be re-started till they can be operated 
at a profit. Pig iron prices for the present are in suspense. 
A further move downwards, however, has been made on 
the North-East Coast, where hematite has been reduced 
£1 per ton to £9, which is expected to become the general 
figure for stee] making irons in all districts. Some sales of 
foundry iron have been made locally from furnace stock 
almost entirely to ironfounders, whose reserves have 
become almost exhausted, and who are hoping to keep in 
operation for a short time in spite of the strike. There are 
now very smal! stocks left, and any revival would necessi- 
tate the re-lighting of furnaces. Staffordshire cold blast 
has been reduced from £18 10s. to £17, with the usual 
7s. 6d. extra for the Earl of Dudley’s special quality. 
Actual selling rates of other descriptions of Staffordshire 
pigs have also receded. The conditions are, however, too 
disturbed to admit of any clear idea being formed as to 
how far they have receded. The mills and forges are able 
to get most of the pig iron they want from the Continent 
at much less than corresponding material costs to produce 
here. Midland ironmasters are eager to know nowadays 
to what extent continental competitors are taking advan- 
tage of difficulties here, and the disparity of exchange rates 
to tighten their hold upon our markets. In this connection 
it is noted that our importations of forge and foundry pig 
iron, notwithstanding a steadily declining consumption, 
rose last month to 38,085 tons, more than six times the 
tonnage returned in March, 1913. It is noteworthy that 
we did not import an ounce of pig iron from the United 
States last month. 


Tinned Sheets. 


The Staffordshire Tinned Sheet Manufacturers’ 
Association prices have been further reduced as follows :— 
Best charcoal, £3 10s. per cwt. to 20 gauge; 
charcoal, £3 8s.; coke unassorted, £3 4s. Makers of lead- 
coated steel sheets have declared a further reduction, 
bringing the price to £2 6s. for 20 gauge. 


Drop in Chilled Roll Prices. 


The makers of ironworks rolls and heavy mill 
machinery have reduced the price of chill and grain rolls 
£3 per ton. These works, although not entirely stopped, 
are operating on a greatly restricted scale. 


Steel Prices Continue Downward. 


The downward movement in steel continues. 
Small steel bars are now offered at £15 delivered Black 
Country, and in some cases a little less. For Lancashire 
bars the quotation has been reduced 10s, to £16, but sup- 
plies can be got in this district at prices much below this. 
There has been no change in the offi-ial basis for steel strip. 
Business is done at £1 10s. below the Asso:iation quota- 
tion of £20, however, and if even less money were offered 
it would hardly be refused in the case of a good order. 
Some rather large inquiries have developed in the steel 











trade, and from South Wales in particular reports have been 
more cheerful, the quotations for tin-plates having 
advanced 2s. to 38. per box. While Belgian material is 
still coming in, buyers have received an intimation that 
any duty imposed will have to be paid by the consumer. 
This hes placed some customers in a difficulty. Germany 
does not appear to be offering material, having serious 
labour troubles of her own, with prospective increase in 
costs of production. The strike has discouraged business. 
The general view is that it must terminate with wage 
reductions, which in their turn will enable coal and coke 
prices to be brought down. From this point of view, there- 
fore, consumers are keeping back their orders to the latest 
possible moment. It is very interesting at the present 
time that our imports of steel billets from Belgium in the 
first quarter of this year was almost the same as we imported 
from the United States eight years ago, and it is interesting 
to work out the prices. We supplied ourselves from the 
other side of the Atlantic in 1913 at roughly £5 6s. per ton. 
The steel brought over the North Sea last month cost rather 
leas than £12 9s., and our home producers are not able to 
turn it out at anything like that price. 


Wage Reduction. 


As a result of a conference between Rowley Regis 
and District Forging Manufacturers’ Association and the 
representatives of the operatives in the ships’ tackle and 
odd work trades, it has been decided that a reduction of 
7} per cent. in the list of wages should come into effect 
immediately. It was agreed that the war bonuses of 5s. 
per week should be abolished at once. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 


Iron, Steel and Metals. 


THERE was considerable relief in the markets 
when it became known that the transport system of the 
country was not to be held up while the coal negotiations 
are going on, for almost everybody had rea’ hed the con- 
clusion that this week would see the pra tical cessation 
of all the business jn the country. Things are not quite 
so bad as that, but they are certainly bad enough, and 
very little new business is being done yet in the iron, 
stee! and metal markets. So far as iron and steel are 
concerned, production has practically ceased throughout 
the entire country, but a certain amount of consumption 
is still going on. This fact should strengthen the market 
to a certain extent, but so far one can see no sign that 
this is the case. The general] situation is really so un- 
certain that people are afraid to put out any orders until 
there is a clearer: outlook. 


Metals. 


In the present disturbed state of industry, it is 
very difficult to form any idea of the future of the metal 
market, for it is quite impossible to say how long the present 
lack of demand and restricted consumption may last. It 
may be ameliorated in a month or two, or it may drag 
out for a year or two. That copper is now cheap enough, 
most people will admit, and the resistance of the market 
to any further lowering of the prices is shown by the fact 
that the industrial disturbances of the last fortnight, 
and even the fear that all industry might come to a pro- 
longed stoppage failed to drive the market down further. 
At the same time, the fact that best selected ingot copper 
stands at about the same price as standard shows how 
poor is the consumptive demand. Efforts to reduce the 
output of copper are still being made in America and 
even in Chili, and this should help to reduce the accumu- 
lated sto: ks, so that when the turn does come and con- 
sumers of copper begin to buy the upward movement 
may be startingly rapid. It is this possibility which all 
consumers of copper should bear in mind. The market 
for tin keeps fairly steady, and the prices for quite a 
long time have ranged between £150 and £160 per ton. 
The Government of the Federated Malay States seems to 
be disposing of a fair amount of tin, although not so much 
as was sold last year at this time. The price then, how- 
ever, was roughly £200 per ton more than it is now, so 
it is not surprising that as much tin was then sold as it 
was possible to put on the market. When we find that 
from January to March last year 10,049 tons was exported 
by that Government, the prices ranging from £420 down 
to £360 per ton during the period, it must be admitted 
that a sale of 8599 tons during the same period this year 
is good enough. Lead has been a firm steady market 
without much change, and spelter has been a little stronger, 
probably in view of the probability that less spelter will 
be available from Germany. 


Foundry Iron. 


It is very difficult to get any clear idea of the 
market for pig iron this week. There are very few attempts 
now to do any business, and both buyers and sellers are 
waiting to see what will be the outcome of the coal dispute. 
It seems to be generally assumed that there is to be a big 
drop in the prices for coal, and that as a consequence 
furnace coke will become much cheaper; but in order 
to make pig iron in the Midland district at the price last 
fixed by the Cleveland makers, viz., £6 per ton, it will 
be necessary to obtain coke at half the previous price, 
and as many of the furnaces are now blown out, it is 
unlikely that the owners will restart them until it is 
clear that they can make iron and sell it at a profit. At 
present, the ostensible prices at the Midland furnaces 
vary a good deal. Down to £7 5s. has been heard of, 
while some people still talk of £8 5s., but no one has yet 
offered Midland foundry iron at anything near the Cleve- 
land price. There is, however, practically no Cleveland 
iron now being offered here, unless it be a little forge iron. 


Finished Material. 


in the prices of finished steel seem now 
to be in abeyance, but the quotations remain very irregular. 









It is noticeable that the Midland makers of bar iron have 
now adjusted their prices to the Lancashire quotations, 
and this means a great “‘ cut ’’ of £5 10s, per ton—another 
record in the history of the iron trade. The Lancashire 
makers of hoops have reduced their prices, and these now 
stand at £23 5s. per ton for iron and best steel hoops, and 
£20 5s. per ton for soft steel hoops, with 5s. less for export 
orders. One cannot judge yet of the effect of these reduc- 
tions on the demand, but merchants here are rather con- 
temptuous about them and say that the prices must come 
much lower. 


Scrap. 


There is absolutely no trade in scrap at the moment 
and very little change in the nominal prices. Dealers 
quote from £6 to £6 15s. for cast scrap, and consumers of 
heavy wrought refuse to pay more than £4 per ton, 


The Coal Strike. 


The shortage of coal in this district has become 
very acute during the past few days, and industries de- 
pendent on this form of fuel are being seriously crippled. 
Fortunately, the municipal electricity and gas under- 
takings are still comparatively well off for coal, and in most 
cases are able to supply as much power as is required, but 
the continuation of the strike over more than another 
week or ten days will result in the curtailment of both 
electricity and gas. As regards the Lancashire coal mines, 
I understand that the withdrawal of the pumpmen has 
not effected irreparable damage to the collieries in more 
than one or two instances, although the flooding was very 
serious. Unemployment continues to increase, and the 
general outlook for the engineering trades is gloomy. The 
state of affairs in Russia, one of the largest machinery 
markets, is as unsatisfactory as it is possible to be for 
British engineers, and this condition will remain until 
there is a recognised responsible government. 


Barrow-tn-Furness, Thursday. 
Hematites. 


There is nothing being done in the hematite 
pig iron trade of the North-West of England. All the 
furnaces from Carnforth to Maryport are now standing 
idle. and the production of iron has ceased. The trouble 
in the coal trade caused the remaining furnaces to cease 
operations. The demand for iron is dead, although it is 
reported there have been inquiries for it, but they were 
at a figure that smelters could not afford to accept. The 
last cut in rates left makers with no margin to work upon, 
and there will be no revival in trade until it is possible 
to secure raw materials at a much lower price than has 
been the case since the opening of the war. In the mean- 
time, makers and workmen alike are watching the run 
of events. 


Iron Ore. 


The iron ore mines are all idle, for there is no 
demand for metal with the furnaces standing. At the 
mines, pumping operations are alone being carried on. 
There have been no arrivals of Spanish ore at Barrow 
during the last two or three weeks. 


Steel. 


There are no new features to report in the stee 
trade. Everything is at a standstill. No business is 
being done. Here, again, much lower prices are necessary 
to attract trade, especially in face of the keen competition 
that has to be faced from continental producers, The 
Barrow works, which have been kept going, are not fully 
employed. Ironfounders and their associated trades are 
doing very little. 








SHEFFIELD. 


(From our own Correspondent.) 


The Labour Situation. 


Tue sudden decision of the railway and rt 
sections of the Triple Alliance to call off the strike, which 
was to have commenced last Friday night, sent a wave 
of relief through the industrial districts in this part of the 
country, there being a feeling that the cancellation would 
prove the death knell of the miners’ strike—or is it a 
“lock-out” that they call it? As the present week 
advanced, however, there were misgivings in some quar- 
ters, it being feared that an effort would be made by the 
miners’ leaders to precipitate another national crisis. 
What ground there may be—if any— for that fear cannot 
be known definitely until after the Miners’ Conference 
to-day—Friday—but whatever happens, we seem to have 
become case-hardened, and are, therefore, not worrying 
too much. The feeling of relief at an even temporary 
escape from a Triple Alliance strike dwarfed, for a moment, 
the seriousness of the trouble over the collieries ; but since 
then the hard fact of a grave shortage of fuel has been 
impressing itself on manufacturers, and the last few days 
have witnessed a further closing down of works or depart- 
ments. For the same reason, of course, transport by rail 
has suffered a severe restriction of facilities, and for that 
and other reasons manufacturers who might otherwise 
have carried on for some time have had to give up the 
struggle. In some instances works are idle mainly 
because the firms concerned are entirely without orders, 
and in other cases order books are very thin; but not- 
withstanding these facts there are still firms here with 
plenty of work in hand—enough, I am told, to last for 
months, if trade unionists would only allow them a little 
peace in order to get on with it. So far as the coalfields 
in this district are concerned, I verily believe that, left 
to decide the matter for themselves, a large majority of 
the miners would favour an immediate return to the pits 
on the basis of Mr. Frank Hodges’ suggestion, or, indeed, 
any reasonable proposal. They are an industrious class, 
and already are sick of enforced idleness, especially with 
the rather irritating knowledge that public opinion, and 
the views of most of the trade unions, are against them. 
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The men come into the city in large numbers and there 
mingle, in the central thoroughfares, with the ordinary 
unemployed, who now number about 40,000. 


Trouble at the Outcrops. 


I mentioned that the miners are an industrious class. 
This is being demonstrated once egain by the large 
numbers of miniature shafts that have been sunk in order 
to work outcrops. In most instances the owners of the 
land either consent to these workings being formed or 
turn their eyes in another direction, though in one instance 
the Great Central Railway Company has had to prohibit 
the strikers’ enterprise in consequence of a “‘ working” 
having ‘imperilled the safety of a railway embankment, 
and in a few cases prosecutions by private owners have 
ensued. But the greatest trouble has arisen between the 
men themselves, and at a spot near Balfour’s tool works 
at Broughton Lane, where on previous occasions the 
surreptitious mining of outcrops has yielded some good 
loads of coal, something like a riot occurred on Saturday 
afternoon last, in the course of which two laden carts 
“changed hands,” and a motor lorry conveying coal 
crashed into the gates at Balfour’s works, smashing them. 
The irony of it is that the motor lorry was in charge of two 
men who owned it. They are ex-Service men, with nearly 
five years to their credit, and on demobilisation they set 
up together as carriers, investing their savings in the 
vehicle referred to. They had nothing to do with the coal, 
merely acting as contractors for the conveyance of it to 
a merchant’s yard. Their only means of livelihood now 
lies more or less a wreck. These outcrop workings are 
quite commercial propositions. At one point. for example, 
on the Duchess of Norfolk’s land, 200 miners have staked 
out claims, and between them put together an output of 
more than 50 tons daily of fairly good coal, which is 
marketed at from 25s. to 30s. a ton. The danger to which 
this free mining may lead, however, will be realised when 
it is stated that the embankment mentioned above was 
discovered to have been undermined to a depth of 4ft. for 
a distance of about 250ft. But while it is true that many 
of the colliers are sighing to be back in their places, it is 
also a fact that at a meeting on Sunday of railwaymen 
in the Chesterfield district, very great disappointment was 
expressed at the decision of the Triple Alliance to cancel 
the strike, there being a strong feeling that the miners 
should have been supported to the end. In fact, a resolu- 
tion was passed calling on the Executive Committee “ to 
convene a special general meeting, with a view to the 
industrial power of the N.U.R. being used in support of 
the miners.”” That, of course, was only in keeping with 
the opinion of sections of the railwaymen in various 
of the country—the extremist sections, always spoiling 
for a fight. 


The General Situation. 


As to the trade position here generally, as I was 
able to state last week, there is a sufficient reserve of fuel 
to keep several departments of the larger firms running 
part time for a few weeks probably. That means that the 
manufacture of railway and tramway steel is being pro- 
ceeded with to a certain extent. Some of the rolling 
mills and forges are continuing to carry on on part time, 
but most of the heavy steel departments have had to 
come to a standstill. In the lighter steel sections a small 
amount of export trade is being done, and there is still a 
demand of some kind for such things as machine knives, 
garden and farm tools, edge tools and files. A few of the 
cutlery firms are not doing at all badly, though the demand 
for razors, scissors and penknives has trickled away. One 
of the lines that will develop again very rapidly as soon 
as conditions become favourable is stainless steel. The 
variety of uses to which this material is being put is widen- 
ing almost every week. It is now considered essential 
that certain vital parts of machinery should be made of 
it, and stainless steel is being adapted to the production 
of name plates, in place of brass, which requires so very 
much cleaning. Fenders, curbs and the bright steel parts 
of kitchen ranges are made of it, but one of the most 
interesting developments, I think, is the production of 
stainless steel table and dessert forks and table, soup, 
dessert and teaspoons. I have been shown specimens of 
those articles machine burnished, and the finish is 
excellent, while the fact that they are able to resist acid, 
atmospheric and water attacks, retaining their bright 
ness to the last, is a very important point. They become, 
of course, the complement of the stainless knives, and thus 
complete the table cutlery and “‘ plate” service. The price 
is a little stiff at present, for I understand spoon making 
in the new material presents a good many difficulties and 
involyes a considerable percentage of wasters; but all 
that will be rectified in time. This development on the 
domestic side is interesting, but the more important strides 
will, in all probability, be made in the uses to which 
stainless steel is put in the construction of machinery parts. 
Sheffield makers of steel work and tools required by the 
agricultural machinery industry of the Eastern Counties 
are feeling very severely the effect of the depression 
experienced now in centres like Lincoln and Gainsborough. 
In the old days a huge trade in agricultural machinery, 
implements and tractors was done by those centres with 
Russia, Austria and the Balkans. How one of the Lincoln 
firms lost an excellent contract for threshing sets for South 
America—formerly a valuable market for the Lincoln 
makers—was explained in one of my recent letters, it 
may be remembered. It was entirely due to the stupidity 
of trade union rules, or perhaps one ought rather to say 
the maladministration of them. However, there is still 
just a little business being done with the Cape, and the 
home trade continues to flicker, though feebly. 


Trade with Russia. 


Speaking of this Lincoln trade reminds me that 
I have just received a copy of the annual report of the 
directors of Clayton and Shuttleworth, Limited, which 
reflects the trade situation very plainly. A year ago the 
net profit amounted to £77,716, which compares with only 
£40,036 for 1920, and the dividénd on the ordinary shares 
has had to be reduced from 8 per cent. to 5 per cent. As 
the directors explain, the decline in profits is due to the 
trade and labour difficulties encountered during the year, 
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company’s subsidiary, Clayton Wagons, Limited, furnishes 
a bright feature of the position, and although the latter— 
all the ordinary shares in which are held by Clayton and 
Shuttleworth—was only launched a year ago, the directors 
are already assured of its successful future, and that it 
will in due course make substantial contributions to the 
old company’s profits Clayton Wagons, Limited, which 
specialises in all kinds of rolling stock, including the most 
luxurious saloons, motor and steam tractors and drop 
forgings, is exceedingly well off for orders, and, like a good 
many other companies in the same business, is ready to 
take full advantage of the first breath of a trade wind. 
It is with the latter object in view that Clayton and 
Shuttleworths have come to a working agreement with 
Hofherr-Schrantz-Clayton-Shuttleworth A.G, of Vienna 
and Budapest, with the object of securing the services of 
its extensive organisation for the recovery of the com- 
pany’s former trade in Eastern Europe and Russia as 
soon as circumstances permit. It is of interest, also, that 
Clayton’s new boiler works are being rapidly developed 
for the manufacture of large water-tube boilers and loco - 
motive boilers. Regarding the revival of trade with Russia, 
if a letter recently received by a Sheffield steel firm from 
its agent in that country is any criterion, there is a good 
deal of leeway to be made up before manufacturers here 
can feel quite sure that the fair promises of M. Krassin 
and his friends wil! materialise in due course. According 
to the letter, the commercial state of the country is utter 
chaos. The firm addressed did a big pre-war trade with 
Russia, but now, even if they accept an order and p 
with delivery, there is no certainty of the goods getting 
to their destination, whilst in the event of them doing so, 
the senders have no guarantee that they will receive pay- 
ment. This firm, like many others, had substantial sums 
owing it by Russia when the revolution occurred, but of 
that money nothing has yet been received. Under such 
circumstances it is not easy to see how any substantial 
revival of trade with Russia can be expected in the very 
immediate future, though some big po ey are being put 
through when the terms are definitely gold against docu- 
ments or some sound barter proposition which would work 
out to the equivalent of cash. 


Sheffield’s Way to the Sea. 


The Sheffield and South Yorkshire Navigation 
y, whose waterway connects the steel centre with 
the North Sea, is making a valiant struggle to keep its 
head above the waves of adversity If the canal had to 
fall into disuse it would be a thousand pities, for in the 
past it has provided about the cheapest and best means 
of transport for certain classes of traffic going in and out 
of Sheffield. Last year, however, the revenue was in- 
sufficient to meet the working expenses by £5195. Under 
the Ministry of Transport Act, 1919, the Ministry took 
possession of the undertaking as on September 4th last, 
and directed an increase of the tolls, dues and charges, 
the increase coming into operation on September 2lst. 
The company applied to the Government to continue the 
subsidy, pointing out that it was impossible to continue 
the navigation except at a loss, but the Government 
absolutely declined to entertain the proposal. However, 
the directors now state that although the revenue for the 
last four months of 1920 was not sufficient to meet the 
working expenses by upwards of £5000, the three months 
to March 3lst show that the rate of loss has been dimi- 
nished, though, owing to the general decline of trade 
throughout the country, the traffic on the navigation has 
been adversely affected. The directors are hoping to be 
able to reduce the rate of loss still further by economies 
in working, though the colliery strike is having a most 
serious effect on the undertaking, which depends for much 
of its traffic on the coal trade. 


Com 








NORTH OF ENGLAND. 
(From our own Correspondent ) 


Trade and the Coal Crisis. 


Busrvess in every section of trade has been held 
up all the week by the labour crisis, and the attitude of all 
concerned is merely one of awaiting events. It is a matter 
of great satisfaction that a sympathetic strike in support 
of the miners by the two other members of the Triple 
Alliance has become definitely improbable, but feelings 
of anxiety still prevail as to the issue between the miners 
and the coalowners. At the moment there is nothing to 
show the way the wind blows, and in some quarters in the 
North an early settlement of the coal stoppage is not 
anticipated. There is a feeling that the split in the Triple 
Alliance will gradually widen, and that ultimately the 
miners will drift back to work or that district settlements 
will be brought about. So far as the miners in Northumber- 
land and Durham are concerned there is a complete lack 
of solidarity, and it is interesting to recall that Northumber- 
land strongly favoured district settlements at the recent 
vote of the branches. In the meantime the accumulating 
effects of the coal strike, affecting as it does every branch of 
industry, are becoming more disastrous every day. The 
great iron and steel works on the North-East Coast have 
ceased operations, and the closing down of work in the 
shipbuilding and engineering establishments is within 
measurable distance. It is, however, the intention of the 
employers to keep those trades in operation as long as 


possible. 
Cleveland Iron Trade. 


In the midst of so much that is gloomy it is 
gratifying to report a slight revival in the export side of 
the Cleveland iron trade. One big order for 3000 tons of 
No. 3 Cleveland pig iron for India has been placed this 
week, and quite a number of smaller parcels have been sold 
for shipment to Scandinavian ports, whilst several further 
inquiries are reported which point to a continuance of 
activity if only industrial tranquility is restored. This 
revival in the export trade is particularly gratifying in 
view of the fact that the branch of the trade has nm 
almost moribund for a few months past, and it indicates 
that we are at last approaching a competitive, level of 





taken in conjunction with the general falling off in demand 
to which I have already referred in a general way. The 
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ily resumed if the trade is to continue. As a matter 
of fact, stocks of the better qualities of iron are already 
dwindling fast, and although there is still plenty of forge 
iron about, it may ere long be rather difficult to buy No. 3. 
Possibly that consideration, coupled with the fear of a 
transport strike, is the explanation of the more active 
home trade. The total volume of sales is not very large, 
but a number of small foundries have been buying iron 
to carry on their work. Prices of all descriptions of Cleve- 
land iron are unchanged. 


Hematite Pig Iron. 

The export trede in hematite pig iron is rather 
more active consequent on the fact that Fast Coast makers 
will now accept 160s. per ton for the shipment of mixed 
numbers abroad. Yet they still adhere to the fixed price 
of 180s. per ton for home consumption, and as everybody 
is expecting a fall, consumers at home hold off. 


Iron-making Materials. 


There is no coke on the market, and consumption 
of foreign ore having ceased, it is idle to discuss business. 
As freights, however, have a weaker tendency, it seems 
probable that foreign ore will be much cheaper when busi- 
ness is resumed. 


Manufactured Iron and Steel. 


Production in the manufactured iron and stee 
trades has almost ceased, and the few small orders coming 
to hand are being met from stock. A further cut of £3 per 
ton is announced in the price of heavy steel rails and fish- 
plates, bringing the figures down to £15 and £20 per ton 
respectively. Foreign competition in this branch of the 
trade has been very keen, and the strength of the efforts 
made by British makers to meet it may be judged from the 
fact that since the beginning of the year rails have fallen 
£10 per ton. 


Gloomy Outlook in The Coal Trade. 


The Northern coal market continues in a state 
of absolute stagnation. There are no possibilities of effect- 
ing business until the strike is at an end. Even when work 
is resumed the outlook will be gloomy. The reports from 
the Continent do not seem to display any great concern 
as to the duration of the strike, for the simple reason that 
they are in possession of armple supplies of fuel, which can 
be renewed without limit from America and elsewhere at 
any time. There have been, however, more or less regular 
inquiries from abroad as to the price for supplies after the 
strike, and any quotations sent in response are generally 
based on the recent figures current before the strike. There 
are also reports that colonial producers are again making a 
bid for our foreign markets, and that South and East 
African coals are being offered to the coaling stations as well 
as to the Mediterranean, while Australian coals are also on 
offer for South America and elsewhere. So that under 
these circumstances the outlook, even after the strike is 
over, does not promise much prosperity for the coal trade. 


Shipyard Wages Dispute. 


The series of conferences which opened on Tues- 
day between the Shipbuilding Employers’ Federation and 
representatives of all classes of shipyard workers are of the 
greatest importance to the shipbuilding and ship repairing 
industry on the North-East Coast. Unquestionably, the 
Position of the industry at the moment is critical in view 
of the prevailing slump, which, both for its intensity and the 
rapidity with which it has come about, is without prece- 
dent. During the past twelve months numerous contracts 
have been either cancelled or suspended owing to the high 
cost of production, and unless a substantial reduction in 
labour costs is obtained at once the situation is bound to 
become even more desperate than it is at the moment. 
It is doubtful, however, whether the wage reductions which 
are being sought by the employers will assist in obtaining 
new orders. What the pro reductions might effect 
is the stoppage of further cancellations. 


Considerate Employers. 


A considerate action by the owners of some of the 
large works in the district has eased the situation as regards 
fuel for domestic consumption. On generous terms they 
have placed at the disposal of their employees large quan- 
tities of coal, and in order to ensure that all have an oppor- 
tunity of sharing in the benefits of their offer and to secure 
as far as possible an equal distribution, a limit has been 
fixed to the amount which each worker may procure. 
Realising that the men, being mostly unemployed, are 
either unable to pay at once or able only with difficulty 
to do so, the employers have deferred payment until they 
resume work, and the amounts debited to them will then 
be gradually deducted from their wages. Employees have 
not been slow to take advantage of this offer, which they 


greatly appreciate. 








SCOTLAND. 
(From our own Correspondent.) 


What Next ? 


AN attempt has been mado by individuals acting 
in the name of trades unionism to take advantage of the 
present economic situation in this country, and to coerce 
the Government to its own doom. Through the Triple 
Alliance, a general stoppage of work was to be accom- 
plished, and the blame laid upon the legislators at West- 
minster. For some unknown reason—no one is likely to 
accept the explanations which have up to now been forth- 
coming—the attempt has failed, for the time being at least. 
One naturally wonders whether the politicel factor will 
now be eliminated from the present industrial problem, 
and the chance of an amicable settlement be assured, or 
whether the direct-actionist will break out in another 
direction. So far, in spite of the latter, reason has pre- 
vailed to a certain extent, and thereby created a more 





prices. Of course, no one disputes the makers’ assertion 
that they are selling below cost, and production must be 
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becomes known—if it ever does—the death-knell of direct 
action will be effectually rung. 


The Real Betrayal. 


Much has been heard of the betrayal of the 
miners by the railwaymen and transport workers, but 
what justification is there for such assertions ? Did the 
railwaymen and transport workers have a chance to say 
what they thought or what they would do, and, in fact, 
did the miners themselves vote on the matter by genera! 
ballot ? The Triple Alliance leaders know the industrial 
situation perfectly well, and are aware that even if they 
had control of the mines, railways and transport organise - 
tions to-morrow, in order to put trade on a paying basis, 
wages as well as other costs must come down considerably. 
How long wages would remain on a low basis depends 
entirely on the production. Have they taken the men 
for whom they are pledged to do their utmost into their 
confidence ? Have they explained to them the real 
economic situation ? Is it not plain to all that if the 
general strike had been allowed to come into force the 
general army of workers would have been led like sheep 
into a state of chaos engineered by a certain section which 
cares for nothing that stands in the way of its rise to power, 
through the destruction of the foundations of all classes 
of society and the principles of right and wrong? And 
the workers were not to be esked to vote on the matter. 
Thus the men were to be led into a state of worse than 
want by those who were pledged to do their best under 
all circumstances. Where, then, is the betrayal? All 
sections of industry are groaning under excessive costs 
of production and longing to return to a state of produc- 
tivity consistent with competitive costs, and until this 
is accomplished it is useless to look for better trade. So 
long as wages remain high, just so long will living take 
to assume a more normal basis. These facts are well 
known to the men’s leaders, and yet we hear some such 
men threatening to pull down the whole social order if 
their demands in full are not conceded. 


Trade. 


The steel, iron and eoal trades are practically 
in a state of suspension. The first two have been slowing 
down gradually, and the coal strike has practically put 
the finishing touch on the process. Works still in opera- 
tion are mostly engaged on clearing up the orders on hand, 
while a few with a number of orders to execute and the 
necessary material to go on with are arranging alternate 
shifts in order to keep works open as long as possible. 
The blast-furnaces are practically all closed down, and 
considerable time will be necessary to restart them. 
Prior to the strike, prices were beginning to assume an 
easier level, and inquiries were growing, but this business 
has all been lost meantime, and the process of wooing 
foreign markets will have to be all gone over again from 
the beginning. So far as the coal trade is concerned, 
business is entirely at a standstill. Nothing is available 
to negotiate with or for, and only in the case of bunkers 
on Government account are limited supplies possible. 
The lack of household coal is also very pronounced. In 
the Glasgow area the ration is half a hundredweight per 
week, and then only in cases of sickness or where no other 
means is available for cooking purposes. Otherwise, 
coke is the only fuel obtainable. Coal has taken on an 
inflated value, and it is said that as much as 50s. to 60s. 
is charged for round coal at the pithead, and 30s. to 40s 
for dross. The aggregate shipments from Scottish ports 
amounted to 7422 tons, against 46,774 tons in the pre- 
ceding week and 346,755 tons in the same week in 3913. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Coal Situation. 


Tue dramatic events in London at the end of 
last week and their ultimate bearing on the issue of the 
differences between the coalowners and the miners con- 
tinue to be a lively topic of discussion in all circles in this 
district. Somehow, there was a very strong feeling 
generally that the railwaymen would not go to the 
extreme length of striking in support of the miners. 
The game was played practically up to the last minute, 
when the decision of the Miners’ Executive not to accept 
the invitation of the Prime Minister to discuss the situation 
created by the speech of Mr. Frank Hodges to members 
of Parliament gave the railwaymen’s leader—Mr. J. H. 
Thomas—the loophole for which he was waiting, and he 
lost no time in making public the fact that the railway- 
men’s strike was “off.” As for the transport workers, 
their decision to follow suit was inevitable ; in fact, this 
section was never treated with the same seriousness as 
the railwaymen, for the reason that half its members are 
already on the idle list. The decision of the railwaymen 
and the transport workers came perhaps more as a bomb- 
shell to the extremists in this district, and it is very clear 
that it has aroused no little amount of bitterness and 
anger. Threats are already being uttered that when the 
railwaymen’s turn comes to need support the miners will 
bear in mind their action in letting them down on this 
occasion. As for Mr. Frank Hodges’ apparent “ indis- 
cretion,’ to judge by the storm of indignation it has 
created, his offence is quite unforgivable in the eyes of 
the advanced section. Exactly what Mr. Hodges did say 
to the members of Parliament on Thursday night of last 
week is not likely to be known until Mr. Hodges himself 
announces what his actual statement was, but under the 
fire of questions from the members. it is quite evident 
that he was trepped into saying something which bore a 
semblance of the miners being prepared to discuss a 
temporary settlement on the issue of wages, whereas this 
was a stage which had never previously been reached, 


inasmuch as the fight had been almost exclusively of late | 


on matters entirely of principle. 


The Scene Changes. 


After the break-up of the conferences in London 
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power will abandon his policy is not to be expected, but the scene changed to the districts, and in South Wales’ 
let us hope that when the history of the present movement 
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lively conditions prevailed on Saturday and Sunday, when 
mass meetings were beld in the different areas and repre- 
sentatives on the National_Exetutive attended to give 
an account of their stewardship. Resolutions galore were 
passed, and, judging from their tenor, the men in South 
Wales who do the talking are more than ever determined 
to continue the fight for a national wages board and a 
national pooling of profits. Delegates were appointed 
to attend a South Wales coalfield conference on Wednes- 
day and instructed to vote for a continuance of the 
stoppage in support of their original demands. Calls 
were made for the withdrawal of all labour et the mines, 
thus reviving the threat to ruin colliery property in order 
to gain the ends sought. The resignation of Mr. Hodges. was 
demanded by various gatherings, but in one or two quar- 
ters a spirited defence of the secretary of the M.F.G.B. 
was made. This was notably so in the case of Mr. V. 
Hartshorn, who was present at the House of Commons 
meeting, and therefore knows what Mr. Hodges said. 
According to Mr. Hartshorn, Mr. Hodges stated the case 
for the miners with great force and clearness, and did not 
deviate a hair’s breadth from the programme laid down 
by the National Conference and the National Executive. 
One member of Parliament asked if the miners were pre- 
pared as a temporary measure to discuss a propose! that 
they should have pre-war wages and 141] per cent. in addi- 
tion to meet the increased. cost of living, and Mr. Hodges 
replied that no such proposal had reached them, but if 
anybody speaking on behalf of the coalowners made such 
& proposal it would be discussed on its merits. No one 
has disputed Mr. Hartshorn’s version of what happsned 
at the meeting, and it is not likely that they will. Mr. 
Hartshorn’s version agrees with what one would have 
expected from such an astute individual as Mr, Hodges. 


South Wales Attitude. 


The question is seriously being discussed as to 
whether South Wales miners will not continue the stop- 
page of work even after other districts have resumed. 
It is early yet to give anything like a definite indication 
on that point, as so much may happen towards the end 
of this week. Efforts are being made in various quarters 
to find a way out by the method of paring off thin strips 
of the principles for which the two sides are contending, but 
what measure of success will attend them it-is impossible 
to say. Mr. James Winstone, the president of the South 
Wales Miners’ Federatien, is of the opinion that the miners 
will not agree to any compromise unless they are beaten 
and starved into submission. In his view a temporary 
settlement is of no value if the fundamental principles 
for which they stand are not agreed to. The Executive 
Council of the South Wales Miners’ Federation, which met 
on Monday, has given a lead by putting down for dis 
cussion at the delegate conference two days later the 
following matters :—(1) To ask the M.F.G.B. conference 
to rescind the resolution allowing safety work to be done 
at the collieries and to seek to get a!] workmen withdrawn : 
and (2) to demand the resignation of the general secretary 
—Mr. Frank Hodges—for conveying to a private meeting 
of members of Parliament the idea that the workmen 
were in favour of a temporary settlement of wages, which 
statement is quite contrary to the decision of the last 
national conference. As & matter of fact, the Council 
affirmed the resolution of the South Wales conference on 
March 23rd last, confirmed by the national conference on 
the following day, that the concession of the National 
Wages Board and a national pooling of profits should be 
insisted upon, and that there should be no settlement of 
wages on a district basis. 


Miners’ Wages. 


A statement has been issued by the secretary 
of the South Wales Coalowners’ Association regarding 
the question as to the actual wages which can be earned 
by miners under the owners’ proposals. He has obtained 
particulars from various colliery companies in South 
Wales representing a total output of seventeen million 
tons per annum, and the figyres given show the earnings 
of pieceworkers per shift on the 1915 standard rates plus 
55.83 per cent. and plus 14.2 per cent., but they exclude 
any amount paid to the helper or boy. The table sets 
forth the number of employees at the collieries in question, 
and the earnings range from 14s. 6d. per shift in respect 
of 1653 employees to as much as 24s. 9d. per shift in 
respect of 990 employees, and thus vary at different 
collieries from £4 7s. to £7 8s. 6d. per week. These, how- 
ever, it is stated, are average earnings, and it will therefore 
be seen that the wages of many individual pieceworkers 
must be considerably higher, ranging up to £11 per week. 


Lost Output and American Competition. 


Statistics issued show that for the thirteen weeks 
ended March 26th last there was a total decrease in output 
in Great Britain compared with 1920 of 6,019,150 tons. 
Out of this drop South Wales was responsible for no less 
than 3,812,003 tons, equal to 62 per cent. The number of 
man shifts lost in the March quarter of this year was as 
follows :—January Ist to 3lst, 1,163,765; February Ist 
to 28th, 1,850,162; and March Ist to 26th, 1,370,923; 
making a total of 4,384,850. The most serious question 
is that of American competition. The f.o.b. price of Ameri- 
can coal is about 33s. 6d. per ton, whereas the South Wales 
cost price f.o.b. in March was about 58s. 6d. per. ton, or 
25s. per ton higher. America’s bituminous coal exports 
for January last showed a gain of 999,281 tons, while 
for the seven*months ended January last there was an 
increase of 3,368,623 tons to Europe as compared with 
the seven months ended January, 1920; while the increase 
for the same period to “‘ other countries ” was 9,044,587 
tons, thus making an aggregate increase in exports of no 
less than 12,413,210 tons. 


Wage Reductions. 


The question of the reduction in wages was 
before a meeting of the Welsh Engineers and Firemen’s 
Conciliation Board at Swansea this week, when the em- 
ployers made the following final offer:—That on and 
from the 25th inst. the skilled workers’ wage of £5 10s. be 
reduced by 10s.; unskilled workers’ wage of £4 by 5s. ; 








the rates of those between these grades and of apprentices 
to be reduced pro rata to the reduction on skilied workers’ 
rates, namely, one-eleventh. The men’s delegates in- 
formed the employers that they would refer the matter 
to their members. 


Current Business. 


Export business is entirely at a standstill, and 
the only operations going on are in the matter of supplies 
for home consumers. A good deal of coal has been moved 
from this district to other destinations, and stocks are 
being visibly reduced. Patent fuel is being taken by 
various railway companies, and these works are in several 
cases manufacturing fuel for domestic use. Very few firms 
are going the length of making offers to clients abroad 
of coals for shipment within a fortnight or a month of 
work being resumed. It is rather too risky to make definite 
offers, although it is reported that best Admiralty coal 
has actually been offered to Italian buyers at as low as 
62s. 6d. net c.i.f. West Italian ports. This is a very low 
figure, as based on the rate of freight ruling before the 
stoppege of work in the coalfield, it is evident that the 
exporter calculates on getting best Admiralty large when 
work is resumed at round about 40s., whereas the minimum 
price was, prior to April Ist, 57s., and values went to as 
high as 65s. Most people think values will be about 50s. 
for best Admiralty large when collieries do get going, but 
no one can say with any certainty what prices will be like 
Supplies for export may be scarce, as the authorities will 
in all probability take steps first of all to provide adequate 
supplies for home use and to replenish stocks at coaling 
stations abroad, as well as to ensure the requirements of 
other essential services. 








Latest News from the Provinces. 


WALES AND ADJOINING COUNTIES. 
Changing Attitude. 


A MASS meeting of Blaenavon colliery workmen 
has decided that their delegate to the Cardiff conference 
should vote giving full power to the Executive to carry 
on negotiations to the best advantage with the owners, 
This is a very different attitude to that adopted by the 


bulk of South Wales miners. 


Import of Coal. 


Merchants at Cardiff are reported to be discussing 
the question of importing German, Belgian and American 
coals, if the stoppage of work at South Wales ports is 
protracted. So far nothing definite has been done in this 
direction, and doubts are entertained whether, if cargoes 
were brought to this district, they could be discharged. 
Trouble with transport workers is feared. It is understood 
that a cargo of American coal has arrived in the Mersey, 
for which 85s. a ton is quoted. 


Steel and Tin-plate Works. 


The coal crisis and the shortage of supplies is 
seriously prejudicing the position of steel and tin-plate 
makers, and those works which are still running will 
shortly be brought to a standstill if supplies of coal are not 
forthcoming. There will then be about 37,000 Siemens 
steel and tin-plate workers out of employment. 


Conference Decision. 


The coalfield delegate conference at Cardiff on 
Wednesday unanimously re-affirmed the resolution passed 
on March 23rd refusing to abandon temporarily the policy 
of a national wages board and a national pool or enter into 
any temporary settlement on a district basis. The con- 
ference adopted the resolution asking the M.F.G.B. con- 
ference on Friday to rescind the resolution allowing safety 
work to be done at the collieries. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





We are asked to state that Meldrums, Limited, of Timperley, 
Manchester, are represented in Birmingham district and the 
Black Country by Mr. Harry Astbury, A.M.I. Mech. E., Empire 
House, Birmingham. 

WE are asked to state that the professional practice of the late 
Mr. H. B. Ransom, M. Inst. C.F., 3, Victoria-street, 58.W. 1, 
has been transferred to Messrs. Dolby and Williamson, consult- 
ing engineers, 8, Princes-street, Westminster, 8.W. 1, to whom 
all correspondence should be addressed. 

We are informed that Monsieur A. B. Chantraine, the Belgian 
heating specialist and inventor of the Chantraine types of 
multi-flame and rotary flame furnaces and high efficiency 
recuperators, has been appointed a director of Smeeton-Wright 
Furnaces, Limited. 








Assistant EXaMINers my THe Patent Orrice.—The Civil 
Service Commissioners announce that an open competitive 
examination for not fewer than twenty situations as assistant 
examiners in the Patent Office, Department of the Board of 
Trade, will be held in London in July next, commencing on the 
12th of that month. The limits of age are twenty and twenty- 
five years with extension for service in H.M, Forces. Copies 
of the regulations and forme of application will be sent in response 
to requests by letter addressed to the Secretary, Civil Service 
Commission, Burlington-gardens, London, W.1, on and after 
April 25th. 

Farapay House Entrance ScHoLaRsnips.—As a result of 
the entrance scholarship examination, held at Faraday House 
on April 12th, 13th and 14th, the following awards have been 
made :—To H. G. Spencer, Erith County Cchool, the ** Maxwell " 
Scholarship of fifty guineas per annum, tenable for one year in 
College and one year in works ; to E. F. Smith, Emanuel School, 
an exhibition of thirty guineas, tenable for one year in College 
and one year in works: to E. W. M. Seott, Oundle School, an 
exhibition of twenty guineas, tenable for one year in College and 
one year in works; and to W. A. Bennett, Mundella Secondary 
School, an Entrance Prize of twenty guineas 
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Prices for Metals and Fuels. 














IRON ORE. STEEL (continued) FUELS. 
N.W. Coast— N.E, Coast— Home. Export. SCOTLAND. Export. 
Native 49/- to 60/- £84, £s. 4. ARKSHIRE— 
© Spanish ... 39/- Ship Plates 19 0 0 &:. (f.0.b. Glasgow)—Steam 3% 6 to 37/- 
* N. African 39/- Angles 1710 0 - " ” Ell ... 37/6 to 38,6 
NE. Coast Boiler Plates ... 2% 0 0 = ” ” Splint 42+ to 50}. 
Joists 710 0 am ” ” Trebles ... 36/6 
Native ... .. = a one 17 1 Doubles 33) 
Foreign (c.i.t.) 87,6 Heavy Rails . 15 0 0 - " 5 cia 1: pon 
Fish-plates 20 0 0 = ” ” ingles ... . 
- Channels... 20 0 0 Awa 
Hard Billets ... 15 00 -_ (f.0.b, Ports}—Steam ooo 35 6 
PIG IRON. Medium Billets 1410 0 - 2. Qe RM on 54 
Home. Export, | N.W. Coast— — 3 oe = 
£ «ad. &€ad. Barrow— Prvesnins— 
Hematite ... 900 _ Light _ 18 0 0 to 20 00 island)—Steam . 35/- to 40/- 
No, 1 Foundry 810 0 a Billets a 1b 0 0 Se Screened Navigntion . 50/- 
~~ on f a Treb f 
Me. & mo: © Bhip Plates... .. .. 1900 .. _ anal oat 
N.E. Coast— Boiler ,,  ... 2% 0 0 - Singles 29). 
Hematite Mixed Nos... 90 0 : 00 MANCHESTER ( Prices es and uncertain)— LoTHIANsS— 
Heal 38 m 27° Bars (Round) 1510 Oto 17 0 0 (f.0.b, Leith) — Best Steam 36/- 
Cleveland— » (others) 16 0 Oto 18 0 0 Secondary Steam 34/6 
No. 1 . 6 5 0 6 5 0 Hoops (Best)... ... 23 5 0 23 0 0 Treble ... $2). 
Silicious Iron... 65 0 6 5 0 » (Soft Steel) 9050... 200 Doubles 30/- 
No. 3 G.M.B. 6 00 6 0 0 Cara ae oe OO ODO OC Singles gg Saath 27/- 
No, 4 Foundry 519 0 519 0 »» (Lanes, Boiler)... 27 0 Oto 30 0 0 ENGLAND. 
No. 4 Forge 517 6 517 6 as” , 1 
Mottled 517 6 517 6 SHEFFIELD (Prices irregular and wncertain)— SN.W. Coast— 
ona - . 7. ° a ne lie Siemens Acid Billets ... 20 0 0 - Steams 45/- to 49/- 
Ite eco ese oo ” Bessemer Billets ... 1910 0 ant Household 56/8 to 60/- 
Mrptanps. (All Midland prices waiting to be adjusted to the Hard Basic 18 00 % _ Coke me | wed } 56 /- 
eet aew Cleveland cut)— Soft ,, 1410 0 to 1510 0 NORTHUMBERLAND— Home. Neutrals. 
All-mine (Cold Blast)... 17 0 0 to 17 7 6 Hoops .,. 2 5 0 ae Best Beeume lah ~ pe as “ 
Part Mine Forge... ... 8 0 0 _ MIDLaNDs— ee —. route 08 "es ; t 
. Foundry No. 8 810 0 to “9 0 0 Rolled Bars... .. .. 15 0 Oto 16 0 0 U . ~ U 
’ Soft Billets and Bars ... 12 0 0 to 13 0 0 acsreened ... 52/8 88/- to 85/- 
Northampton® (Probably 20/- lower all round)— Household 36/- 45/- 
Hoops ... ) Lo ee cee ! 
Foundry Nos. 2 and 1 715 0 to 810 0 DurEamM— 
pa Tube Strip 17 0 Oto 18 0 0 
- No. 3 710 Oto 8 0 0 Best Gas 36/- to 37 40/- 
aa 70 0tc 710 0 Angles and Joists UE ven alte - 7” - 
be ; Sst ae (en .20 1810 0 a Second . 35/- to 36/- 35/- to 37/6 
Derbyshire a_ Wire Rods ... 1515 0 Pana Household © 0 36/- 45/- 
No. 3 Foundry Uncertain, Foundry Coke... 70/3 60/- to 70;- 
Forge ” Furnace... ... 62/9 exe _ 
Lincolnshire *— t if SHEFFIELD—* 
Basic Uncertain. S. Yorks. Best Steam Hards 83/2 to 33/8 
Foundry... = NON-FERROUS METALS. Derbyshire Hards 32/8 to 33/2 
Forge a” SwaNskzA— Seconds .., 31/8 to 32/2 
N.W. Coast— Tin-plates, I.C., 20 by 14 ... 2 28,6 to 31/6 Cobbles ... 31/8 to 32/2 
N. Lancs, and Cum.— Block Tin (cash) ... ... ... na 168 0 0 Nats - 81/2 to 32/2 
Hematite Mixed Nos 900 » (three months) ... 169 15 0 Washed Smalls... 28/8 to 30/2 
Special ... .. 10 0 0t 12200 Copper (cash)... ... 69 15 0 Best Hard Slacks ... 20/- to 25/- 
» (three months) 70 0 0 Seconds ” 20/- to 23/- 
Spanish Lead (cash) . 2012 6 Soft Nutty ,, 20/- to 25/- 
» (three meuthe)... 217 6 Pea ” 18/- to 22/- 
MANUFACTURED IRON, Spelter (cash)... ... 2% 0 0 Snell " 35 }- to, 26/- 
»» (three months)... 700 House, Branch 37/2 to 37/8 
ra bw » Best Silkstone... «+ see eee 88/8 to 84,2 
8 * 8s d. MANCHESTER— Blast Furnace Coke ww» 45;- ...  (55/- export) 
Crown Bars 19 0 0 2% 00 Copper, Best Selected Ingots ... 72 00 Carpirr— “SOUTH WALES, 
Bet, . 31 0 0 hc 1» Electrolytic 7400 Steam Coals : 
i » Strong Sheets ... 116 0 0 Best Smokeless Large wu. wn  -- 87 /- to 08} 
Angles 30 0 0 
Loco Tubes... 01 3 Second ” ” ach tae acd 55/6 to 56/- 
— : ede appre Wath Brass Loco Tubes 0118 Best Dry Large 54/- to 55/- 
nC part a » Condenser. we ee OT BR | Ordinary Dry Large. 52/6 to 68) 
wn Dars lish 221 Best Black Vein Large ... 54/- to 54/6 
=e6e oe Lead, Eng Oct: menage ate ben 0 0 -- 4 gene 
— 8 ee dei enh! oe - 2110 0 oto Vey» wt, 
Angles 3015 0 8210 0 Best Eastern Valley Large 53/- to 53/6 
Tees 3110 0 3310 0 (Metal prices practically wnchanged). Ordinary 4 2. 52/- to 53/- 
Lancs.— Best Steam Smalls... 25 /- to 27,6 
Crown Bars . 19 00 - _ —— —— —— — Ordinary - 16/6 to 22/6 
Hoops 23 6 0 2300 Washed Nuts 39/- to 40/- 
<i No, 3 Rhondda Large. 54/9 to 55/- 
. i uae FERRO ALLOYS. . tmade... 35/- to 87/6 
Ba ese - All prices now nominal). No. 2 os large ... 51/- to 52/- 
Bet 2510 0 - : Through 338 to 34/9 
6 ” ” ug / 
m Heope 3 5 0 - Tungsten Metal Powder ... ... ... - oo ys Smalls... 15/6 to 17/6 
IDLANDS— Ferro Tungsten —— a a /- per Coke (export) 60/- to 62/6 
* Marked Bars (Staffs.)... 2710 0 ... ... = Per Ton. Per Unit Patent Fuel a 45/- to 47/6 
Crown Bars ... ... ... 19 0 0 to 2410 0 Ferro Chrome, 4 p.c. to 6 p c. carbon... £37 15/- Pitwood (ex ship) 35/- to 37/6 
Nut and Bolt Bars fs pew _ ® 6 p.c. to 8 p.c. ” £37 15/- | aya — 
Black Sheets (dbis. ) 2 0 0 to 21 0 0 ” Spe,toldpec ,, £3610 0 = 15/- Anthracite Coals : 
Galv. Sheets 24 W.G. Specially Refined Best Large 55/- to 57/6 
(f.0.b. L’pool, orequal) 2400 ... ... naa Max. 2 p.c. carbon -.. £86 32/- Seconds 52/6 to 55/- 
Gas Tube Strip 2410 0 to 2 0 0 so LPG pone ---£102 39/- Red Vein 50/- to 52/6 
» 0°75 p.c. qsben .. ...£120 47/- a 50/- to 52,6 
—_ SS 5» carbon free ... .+. 3/- per lb, Machine-made Cobbles ... 65/- to 67/6 
STEEL. Metallic Chromium ... 6/6 per Jb, Nuts - . 65/- to 67,6 
Ferro Manganese (per ton) £25 Beans ... 60/- to 65/- 
Home. ¢ Export.” » Silicon, 45 p.c. to 50 p.c. ...£18 10 0 scale per ee a 42,6 to 45/- 
£« 4 £a4, unit, Breaker Duff 9/6 to 11/6 
SooTrLanp- pos » 25p.c .--£28, scale 12/- per anit, Rabbly Culm 12/6 to 17/6 
Boiler Plates ... 2 00 200 »» Vanadium .. 26/- per Ib. Steam Coals: 
Ship Plates jin. andup 19 0 0 _ » Molybdenum ... .. 7/9 per Ib. Large 21. w 52/- to 58/- 
Sections ... -- 1710 0 = Nickel (per ton) «-» £205 Seconds 49/- to 50/- 
Stee] Sheets fin. ‘te jin. 19 10 0 =_ Cobalt... ete ee .. 19/- per Ib, Smalls ee 15/6 to 20/- 
Sheets (Gal. Cor. 24 B.G.) 2% 0 0 Aluminiam (per pee .- £150 Cargo Through - 33/3 to 34/9 


In view of the mines dispute there are practically no markets and the prices for fuels are purely nominal. 





We give those that ruled immediately prior to the ‘suspension of work. 













4 Nominal, pending early expected dro’ 5 Glasgow, Lanarkshire and Ayrshire. 
§ Exce oy where otherine indicated coals are per ton at pit for inland and f.o.b. 
‘er ton f.0.b, 


3 At furnaces. 
7 Export Prices — F.0.B. Glasgow. 
9 For inland sales, 


* Delivered. 2 Net makers’ works. 
® Home Prices—All delivered Glasgow Station. 
for export, and eoke is per ton on rail at ovens and f,o.b, for export, 
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French Engineering Notes. 


(From our Correspondent in Paris. 


Commercial Credits. 


Tue facilities offered by the Government for 
developing the export trade by means of specially reduced 
railway rates to the ports and frontiers and by supplying 
cokes at low prices for the manufacture of material for 
export are only regarded as partial expedients, and the 
question of adopting a more comprehensive policy was 
discussed at the meeting held last week on the occasion 
of the opening in Paris of the new buildings of the Office 
National du Commerce Extérieur. The Office National 
has been greatly developed in the way of appointing 
capable representatives or “‘ councillors ”’ in all the com- 
mercial centres throughout the world. Those representa 
tives act not only in an advisory capacity, but also serve 
as intermediaries, and are rendering invaluable service 
to French manufacturers. The object of the recent con- 
ference was to investigate the ways and means of over- 
coming the difficulties and impediments resulting from the 
depreciation of currency and the exchange fluctuations, 
and to permit of manufacturers disposing of their huge 
accumulation of stocks, which are largely responsible for 
the present unsatisfactory position of the market. The 
meeting came to the conclusion that the only way of 
encouraging exports was to institute a system of long 
credits, which should be done by the grouping together of 
exporters in each industry who would supply the Govern- 
ment with the information necessary to enable it to judge 
of the nature of the credits required. The State is to 
supply financial aid, and the risks will be divided between 
the State and exporters. At the same time, it is proposed 
to examine the various means whereby an export business 
can be done with the aid of barter, so as to avoid the 
necessity of transferring money. It has often been urged 
in this country that an export business can be facilitated 
by removing some of the burdens upon imports so as to 
allow of a rational exchange of goods. The putting up of 
the duties implied that the Government regarded the 
situation from quite a different standpoint, and there is 
some irritation over the criticisms from abroad, where it is 
held that the wholesale increases in the tariff point to 
France engaging upon an economic war. 


Franco-British Trade. 


Before the war Great Britain was by far the 
biggest customer for French goods, and despite the 
changed conditions, the exports to Brita‘n still bulk largely, 
although the market is not so valuable as it was in former 
times. In view of the fact that the depreciated exchange 
is supposed to give an advantage to French manufacturers, 
the situation would appear favourable to heavier consign- 
ments to England, and if there have not been heavier 
purchases of French goods it is simply because the French 
have been buying much less from Britain. So long as 
things remain as they are, especially with the higher 
import duties, there is little prospect of an active develop- 
ment of business between the two countries. Never 
theless, the importance of a growing interchange of goods 
between France and England is insisted upon by M. Eugéne 
Schneider, who urges that a close economic collaboration 
can alone save the situation. In his opinion the only 
serious obstacle to this understanding is the rate of 
exchange, which France ought to find a means of stabilising, 
for, according to M. Schneider, the country possesses a 
sufficient reserve of gold to justify a system of credits, 
and by raising the credit in France the disparity between 
the currencies of the two countries would be greatly 
lessened, and by thus stabilising the exchange rate the 
situation would become favourable to an improving trade. 
M. Schneider hopes that both in France and England 
efforts will be made to bring about this result. 


Coal. 


The strike of British colliers has had the effect 
of giving a considerable stimulus to the home production 
of coal, and the colliery concerns in the Nord and the Pas 
de Calais are taking advantage of the situation to issue a 
huge loan for reconstruction work, which they are 
authorised to do with the guarantee of the State. The 
production is rapidly increasing, and it is expected thet 
by the end of the year the output in the Nord will have 
reached two-thirds of what it was before the war, while 
in the Pas de Calais nearly all the collieries will have 
started operations. In 1920, the Technical Commission 
appointed by the Government to purchase plant and 
machinery for the collieries gave out orders to the value 
of 282,000,000f. While the imports of coal last year 
showed a notable increase on those for 1919, the consign- 
ments from England fell from 16,700,000 tons to 11,432,000 
tons, the difference being made up for not only by the 
larger quantities obtained from Germany and the Saar 
basin but more especially by the importation of 2,689,000 
tons from the United States. There are continuous offers 
of American coal, which relieve the French of any anxiety 
as to the future, and it is evident that they are much less 
dependent upon British supplies, except, it may be, for 
anthracites and the best steam coals. 


Tool Steels. 


The higher duties on tool steels and certain other 
products are seriously concerning a large body of consumers 
who have always gone to Sheftield for their requirements, 
and their complaints that the practical shutting out of the 
best quality steels will prejudicially affect many French 
industries employing them are objected to by French 
makers of special steels, who claim that they are now 
manufacturing steels equal to anything produced else- 
where. It may be admitted that some of the French steels 
are of the highest quality, but so far it does not appear 
that the production is sufficient for home requirements 
The cutlery firms at Thiers and Chatellerault, which have 
always employed Sheffield steels, regard the situation with 
some uneasiness. The new duties have certainly been 
imposed with a view of protecting home industries, espe- 
cially those that were created to find employment at the 
time of the Armistice. 


British Patent Specifications. 


When an i tion is icated from abroad the name and 
address of the communicator are pronted in italics. 

When an abridgment ie not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 








SWITCHGEAR. 


160,031. January 3rd, 1920.—IMPROVEMENTS IN AND RELATING 
Tro Exvecrric InsuLators ror ELecTrric Switches AND 
Like Connections, The British Thomson-Houston Com- 
many, Limited, of 83, Cannon-street, London, E.C. 4, and 
Henry Trencham, of “ Belsaye,”’ 3, Kingsend-avenue, 
Ruislip, Middlesex. 

In recessed insulators, such as that shown, electrical dis 
charges of a brush or corona nature take place from the edges 
of the conductors, which results in decreased safety as well as 
leading to the danger of breakdown, and the object of this 
invention is to overcome this trouble. The insulation carries 
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an interna contact A, surrounded by an earthed metal casing B. 
The contact A is also surrounded by and electrically connected 
to a metal sheath C, the front or outer edge of which is entirely 
enclosed, and screened from the open portion of the insulator. 
The space F behind the insulator is filled with an insulating 


compound,— March 17th, 1921. 











WIRELESS TELEGRAPHY. 


159,984. December 9th, 1919.—IwPROVEMENTs IN THERMIONIC 
AMPLIFIERS AND Detectors, Henry Joseph Round, of 9, 
Woodberry-crescent, Muswell Hill, London, N. 

A thermionic valve is used for both rectification and ampli- 
fication or multiple amplification without rectification. F is the 
filament, G the first grid, H the second grid and P the plate. 
O is an oscillatory circuit connected to F and G. 8 and T are 
two windings of a high-frequency transformer, 8 being connected 
to H and to the positive pole of a battery B, the negative pole 
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of which is connected to F, P is connected to the other trans- 
former winding, which is also connected to one plate of a condenser 
C, the other plate of which is connected through a potentiometer 
D to the filament, while the condenser is shunted by one winding 
of a transformer R, the other winding of whichis connected to 
a telephone. With this arrangement it is possible to obtain 
with a single valve high-frequency amplification and rectification. 
— March 9th, 1921 


159,955. December 4th, 1919.—IMPpROVEMENTs IN OR CON- 
NECTED WITH THE MANUFACTURE OF THERMIONIC VALVES, 
Horace Leslie Crowther, of the Instrument Design Establish- 
ment, Royal Air Force, Biggin Hill, Kent, and Walter 
Makower, of Air Ministry Laboratory, Imperia) College of 
Science and Technology, South Kensington. 

During the exhaustion or a part of the exhaustion of the 
tubes, the metal electrodes are heated to a suitable temperature 
by currents induced directly therein by an inductance through 
which high-frequency current is passed to expel any absorbed 
or occluded gases before the tube is sealed off in known manner. 
As applied to the evacuation of a thermionic valve containing 
a hollow metal cylinder sheath, the valve is inserted into a 
helical air core inductance, and a high-frequency alternating 
current of, sey, a few ampéres, and of, say. 300,000 cycles, is 

through the inductance, so that the magnetic flux passing 





axially through the hollow cylinder, causes eddy currents to 
flow in the cylinder and heat it.—March 4th, 1921, 


MEASURING AND TESTING INSTRUMENTS. 


159,947. December Ist, 1919.—A Merrnop or Recriryine 
Gavogs, Rudge-Whitworth, Limited, and H. L. Heathcote, 
Rudge Works, Crow-lane, Coventry. eat 

This specification covers a method of rectifying or adjusting 
limit gauges which have worn too small. Instead of spreading 
the metal of the gauge by hammer blows, the inventors subject 
the gauge to definite localised pressure, as indicated in the 
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drawing. An example is cited of a gauge 0 8in. diameter which, 
by being subjected to a pressure of about 2 or 24 tons, between 
two jin. balls, could be increased rmanently by about 
0. Sin. It is proposed that distance pieces A A should be 
used to limit the penetration of the balls into the gauge.— 
March ist, 1921. 


TRAMWAYS AND RAILWAYS. 


160,069. February 7th, 1920.—Penmanent Way Keys, K. W. 
Simmons, G.1.P. Railway, Kala Akhar, Central Provinces, 
India, and W. B. Connell, Victoria Hotel, Princes Dock, 
Mandvi, Bombay. 

The construction of this key is fairly obvious from the illus- 
trations. The coiled piece is first inserted in the space betwecu 
the rail and chair, ‘and the wedge then driven between the turns 
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of the coil. It is noteworthy that the inventors claim that the 
key bears against the entire face of the jaw of the chair. 
March 17th, 1921. 


TRANSMISSION OF POWER. 


160,097. May 15th, 1920.—Fricrion Ciurenrs, J. H. Beau- 
mont, 204-6, Bank Chambers, 29, Southampton-buildings, 
London, W.C. 2. 

In this clutch engagement is effected by expanding a 8; lit 
ring A within the driving pulley B. The expansion of the ring 
is brought about by drawing together the two bevelled plates 
CC, by means of the cam pieces D and E. To effect engagcinent 
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the sleeve F is moved forward and it then forces the wedge G 
between the cams, which rotate relatively one to the other, and 
thus draw together the plates C C, which are keyed to the shaft. 
Adjustment for wear can be made by the milled nut at the back 
of the cam D.—March 17th, 1921. 


160,121. December 5th, 1919.—Laminatep Gear WHEELS, 
Laminated Gears, Limited, Sedgley-road, Owlerton, Shef- 
field, and E. L. W. Bellhouse, Greno House, Grenoside, near 
Sheffield. 

This invention is concerned with the means for securing the 





lamine of laminated gear wheels to the boss on which they are 
mounted. A series of screws is so arranged that the centre line 
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of each screw lies at the parting between the laminz and the boss. 
They thus form keys, and at the same time are used to draw 
home a clamping plate. After the several parts have been 


N° 160,121 


NO 
\ 


4 
} 


wb. = Se Se ee SS 








—y 
| 
| 











Y 





OH 








—T SS 
WWW 
NANA 
NAA 
NINENINININNSS 
NANA 
NNN 
NNN 
NNSNSNANNANS 
USUSUSUSUSUS 


tightly clamped together, the screws are riveted over.— 


March 7th, 1921. 


MACHINE TOOLS AND SHOP APPLIANCES. 


160,129. December 12th, 1919.—Cenrairvear Castrve 
Macuines, A. E. White, 88-90, Chancery-lane, London, 
W.C. 2. 

In this machine, for casting pipes centrifugally, the mould is 
built up of a series of thin rings clamped together by longitudinal 
bolts. The rings, it is suggested, should be about */,¢in. thick 
for pipes 6in. in diameter. The mould rests on two rollers—as 
shown in the section—which impart to it the necessary rotary 


N°160,129 

















motion, while a water bath is provided for cooling the mould. 
It is claimed that the water penetrates the interstices ween 
the rings, and thus facilitates the cooling of the mould, while 
the same interstices provide means for the escape of occluded 
gases from the casting.— March 14th, 1921. 


MISCELLANEOUS. 


160,017. September 22nd, 1920.—ImMPROVEMENTS IN AND 
RELATING TO PROTECTIVE DEVICES FOR ELECTRICAL CiR- 
currs, The British Thomson-Houston Company, Limited, 
83, Cannon-street, E.C, 4. 

‘The supporting device shown serves to insulate the line wire 
A from earth. The support comprises a capacitance device, 
such as an insulator B, and a high-resistance device C, which 
comprises a rod D of carbon or similar material connected in 
series therewith, preferably between the line and the insulator. 
The rod D is of low capacitance compared with that of the 
insulator. The relation of the resistance of the red D and the 
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capacitance afforded by the insulator is such that under normal 
operating or 60-cycle voltages, the rod D offers very little 
resistance and practically all the voltage across the supporting 
device is impressed across the insulator owing to capacity cur- 





rent. Upon the occurrence of @ surge passing along line wire 
A. the insulator is protected from arc-over, by reason of the 


fact that the voltage across the supporting device is practically 

all iny across the resistance device (.-—September 22nd, 

1920. 

159,666. December 13th, 1919.—Pxivuo Cocks, J. Drinnan, 
International Channelling Machines, Limited, 490, Peni- 
stone-road, Sheffield. 

This plug cock is intended for service where vibration is liable 
to cause the plug to become loose in its seat. The handle is 
separate from the plug, but fits ona square, to transmit turning 
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movement. The handle is retained in position by means of an 

expanding split ring A, while a spring B, interposed between the 

handle and plug, keeps the latter down on its seating.— March 

10th, 1921. 

147,437. March 24th, 1914.—ImproveMENTs IN ELEcTRIK 
Conpensers, Gesellschaft far Drathlose Telegraphie 
G.m.b.H., of 9, Tempelhofer Ufer, Berlin. 

The condenser is composed of a vessel A containing oil and 
glass plates B between which are the metal elements C. These 
elements are of thin flexible tin and are provided with a large 
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number of projections. The position and form of the projections 

are so chosen that as far as possible the total thickness of the 

solid and liquid dielectric is the same in all horizontal planes.— 

March 10th, 1921. 

159,967. December 8th, 1919.—-Furrt-way Vatves, D. Rose, 
81, Hewson-road, Lincoln, and David Auld and Sons, 
Limited, 91, Rowchester-street, Glasgow. 

In order to prevent the erosion of the seatings of full-way 
valves, the inventors provide a loose sleeve A, which slides 
within the body and bridges the opening between the seatings 
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when the valve is open. The sleeve is moved forward by a 
“pring as the valve is opened, and is pressed back by 4 Wedge 
shaped extension on the vaive, as it is closed. The drawings 
show the valve open and closed. A dificati itable for 
double-disc valves is described,— March 8th, 1921, 











Forthcoming Engagements, 


TO-DAY. 

INSTITUTION OF MRCHANICAL ENGINEBRS.—Storey’s Gate 
S8.W.1. Discussion to be opened by Sir Richard Glazebrook on 
‘* Limit Gauging.” 6 p.m. 

Junior InstiruTion oF Enorngers.—Caxton Hall, West- 
minster, S.W.1. Lecturette, “‘ Construction and Working of 
Marine Water-tight Doors,’’ by Mr. H. P. H. Anderson, Lantern. 
8 p.m. 

Royat Socrety or Arts.-_John-street, Adelphi, W.C. 2. 
Sir George Birdwood Memorial Lecture. ‘“* The Common Service 
of the British and Indian Peoples to the World,” by Lieut.- 
Colonel Sir Edward W. M. Grigg. 4.30 p.m. 


Finsspury Tecunicat Cottece Op StupEnts’ AssociaTIoN. 
—Anderton’s Hotel, Fleet-street. Annual smoking concert. 
8 p.m. 

Royat Instirution or Great Brrraiw.—Albemarle-street, 
Piccadilly, W.1. Discourse, “ Electro-synthesis in Organic 
Chemistry,” by Sir James Walker. 9% p.m. 

Tecenicay Inspection AssociaTion.— Royal Society of Aris, 
John-street, Adelphi, W.C. 2. Lecture, “‘ Physical Properties of 
Clay,” by Mr. A. 8. E. Ackermann. 7.30 p.m. 

West Bromwicu EnGineerinc Sociery.—Technical School, 
West Bromwich. ‘Automatic Control Gear for Electric 
Motors,” by Mr. W. Wilson. 7.30 p.m. 


Prysicat Soctety or Loxnpoy.—Imperial College of Science, 
Imperial Institute road, South Kensington. (1) “The Effect of 
Viscosity on Orifice Flows,” by Mr. W. N. Bond; (2) “The 
Viscosity of Water at Low Rates of Shear,"’ by Dr. A. Griffiths 
and Constance H. Griffiths ; (3) **A Method of Measuring Fre 
«quencies,”” by Messrs. B. 8. Smith and G. F. Partridge. 5 p.m. 





MONDAY, APRIL 25ru. 


or Arts.—John-street, Adelphi, W.C. 2 
* Recent Applications of the Spectroscope 
by Dr. 


Royat Soctery 
Cantor Lecture, ILI. 
and the Spectrophotometer to Science and Industry,” 
Samuel Judd Lewis. 8 p.m. 


TUESDAY, APRIL 26rn. 
or Civi. Encrveers.—Great George-street, 
5.30 p.m. 


INSTITUTION 
8.W. 1. Annual general meeting. 
ILtuMINATING ENcrxesrine Socrery.—Royal Society oi 
Arts, John-street, Adelphi, W.C. 2. Discussion, “ Ship Lightiny 


+| in relation to Comfort, Safety and Fifficiency,” to be opened by 


Mr. W. J. Jones, 8 p.m. 


WEDNESDAY, APRIL 27rn. 

Liverroo, EnGcrineerine Sociery.—Royal Institution, Col- 
quitt-street, Liverpool. Annual general meeting. 8 p.m. 

InstTiTuTION oF AvTomoBILE EnciInerrs.—Institution of 
Mechanical Engineers, Storey’s Gate, 8.W.1. Special genera! 
meeting. Paper, * Ball Bearings,’ by Mr. H. L. Heathcote. 
7 p.m. 

Roya Sanrrary Instrrure.—90, Buckingham Palace-road, 
S.W. 1. Lecture, “Some Lessons of the War,’’ by Colonel C. H. 
Melville. 5.30 p.m. 

InsTiTUTE OY Puysics.—lInstitution of Civil Engineers, Great 
George-street, 5.W. 1. Address by Sir J. J. Thomson. 6 p.m. 

InstircTiIon OF Ramway Sienat Encrveers.—Midland 
Grand Hotel, St. Pancras. ‘Magnetic Storms: Their Efiects 
upon Railway Signal and Telegraph Apparatus,” by Mr. W. J. 
Thorrowgood. 6 p.m. 


THURSDAY, APRIL 28rs. 

West or Scortanp Iron anv Steet Insrirute.—Societics 
Room, No. 24, Royal Technical College, George-street, Glasgow. 
Annual general meeting. “Snapshots of an American Pil- 
grimage,”’ by Mr. R. Percival Smith. 7 p.m. 

Institution or AvTomonirg Enciveers.—Chamber of 
Commerce, New-street, Birmingham. ‘Comparative Motor 
Cycle Performances,” by Mr. D. 8. Heather. 7 p.m. 


FRIDAY, APRIL 2 

Justor Instrrvrion or ENncineers.—Caxton Hall, 8.W. 
“Rambling Remarks on Expert Evidence,” by Mr. W. A. 
Tookey. 8 p.m. 

InstTiTuTION or ExvectricaL ENGINEERS: ScorTTisn CENTRE: 
—Technical Institute, Electrical Engineering Lecture Room, 
Dundee, Paper, “Some Thermal Characteristics of Electric 
Ovens and Hot Plates,” by Dr. E. Griffiths and Mr. F. H. 
Schofield. 7.30 p.m. 

Royat InstiruTiox or Great Barrain.—Albemarle-street, 
Piccadilly, W.1. Discourse, “Advances in Astronomy,” by 
Sir Frank Watson Dyson. 9% p.m. 


WEDNESDAY, MAY 4rx. 
Tas In~strrute or Merats.—lInstitution of Mechanical 
Engineers, Storey’s-gate,8.W. 1. Annual May Lecture, “‘ The 
Casting of Metals,” by Professor T. Turner. 8 p.m. 


THURSDAY, MAY Sra. 


Iron AND Street Inst1tTuTe.—In the Grand Hall of the Con- 
naught Rooms, Great Queen-street, London, W.C. Annual 
dinner. 7 for 7.30 p.m. . 


THURSDAY AND FRIDAY, MAY Sra AND 6ru. 


Iron anv Street InstitrvTe.—Institution of Civil Engineers, 
Great George-street, 8.W. 1. Annual meeting. For programme 
see page 335. 10 a.m. each day. 


FRIDAY, MAY 6rs. 


Juxtor Instirvrion orf Exorverers.—Caxton Hall, 
minster. Lecturette, “Fire Resistance of Aggregates 
Reinforced Concrete,” by Mr. D. W. Wood. 8 p.mi. 


West- 
for 


MONDAY anv TUESDAY, MAY 307TH anv 3lsr. 


InstiruTion oF Mvwyictrpan AND County ENGINEEKs: 
Arrican Distrricr.—A district meeting of the Institution will be 
held in the City Hall, Johannesburg, when the many 49 
will be read and discussed :—~‘‘ Vaal River Barrage,”’ by Mr. W. 
Ingham ;. ‘‘ Town Planning and Housing,” by Mr. D. E. Lloyd- 
Davies; “Cremation,” by Mr. G. 8. Burt Andrews. “Rural 
Roads in South Africa,’’ by Mr. H. D. Holmwood. By kind per- 
mission of the Mayor and Councillors, visits will be made to the 
various large municipal works and undertakings in the city. 
Visit to ae ven River works under the Geeeiien. at Mr. ¥. 
[ . © meeting will in punctually at 9.30 a.m. In 
my the arr a ts may be made, members 
must give no.ice of their intention to be present not later than 
May 20ch. 


TUESDAY, JUNE 7rn, TO FRIDAY, JUNE 10rs. 


InstTITUTION oF EvgcrricaL ENGINcERS.—Summer meeting 
to be held at Scottish Centre. For programme see page 338, 
Ladies cordially invited to take part in meeting. 
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Locomotive Footplate Experiences. 


No. XIIT.* 


By E. C. POULTNEY, O.B.E, 


THE LONDON, BRIGHTON AND SOUTH COAST RATL 
WAY: LONDON AND BRIGHTON. 


Vy runs on the Brighton line have been made 
between Victoria and Brighton. I have travelled 
twice on the “ Southern Belle,” which leaves London 
at 11-0 a.m., and is due at Brighton at 12-0 noon; 
and my two return, or 
made in one case by the “up” “ Southern Belle,” 
leaving Brighton at 1-20 p.m., and on the fourth, 
and last, trip by the 3-40 p.m. express due at Victoria 
at 5-3 p.m. The “Southern Belle”? now performs 
the journey of 50.9 miles between “‘ Town” and 
Brighton in 60 min., as it did in the days before the 
War, and I think I am correct in saying that it has 
the distinction of being the only express train in the 
country to revert to its old pre-war timing. 

The “‘ Brighton” has in the past figured conspic 
uously in the pages of locomotive history. There 
were Mr. Stroudley’s ‘ Gladstones,”” with their two 
leading axles coupled and the fire-box carried by a 
single pair of wheels-—Mr. Stroudley’s way of getting 
a fire-box without using long coupling rods, 
which in those day s were looked upon with suspicion. 
There the single-driver engines. One 
called Grosvenor was considered a fine locomotive. 
I do not know if it is still in service, certainly several 
and several of the “* Terriers,” 
Stroudley’s fussy little side-tank engines, one of which 
actually had the audacity to have its photograph 
taken with Mr. Billington’s huge tank engine Charles 
('. Macrae some little time ago. 

The present Brighton locomotives are just as 
interesting as their predecessors, and I propose, before 
relating my experiences of their working, to say 
a little about them. For my first journeys I 
had Bessborough, No. 326. Mr. D. E. Marsh built 
this engine at Brighton after he had turned out a 
similar engine called Abergavenny. These engines 
re practically alike, except that Bessborough has 
Walschaerts’ valve motion. They are of the 4-6-2 
type, and have outside cylinders 2lin. by 26in. and 
coupled wheels 6ft. 7}in. diameter. The total heating 

irface is 1585.89 square feet, and the superheater 
has a surface of 357 square feet; the grate area is 
25.16 square feet. The boiler has the ordinary type 

round-topped fire-box, and carries a working 
170 lb. The side tanks carry 1989 gals. 
if water and the bunker 3 tons of coal, and, when 
loaded, the engine weighs 89 tons. The footplate 
has all usual fittings; the regulator handle is like 
that used on the Great Northern, and so is the fire- 
door. A “ Weir” feed pump is provided to pump 
water heated by exhaust steam, and there is also 
an The Westinghouse brake is fitted. 
Reversal is effected by a screw gear. The driver 
tands on the left side of the footplate. 

Mr. L. B. Billington’s engine Charles C. Macrae, 
No. 327, is a development of these engines. It is a 
really large engine, and in point of actual maximum 
tractive power is one of the most powerful for pas- 
enger service in the country. The wheel arrange- 
There are a leading four- 
wheeled bogie, six coupled wheels and a trailing 
to that at the leading end. The 


big 


were also 


Gladstones ”’ are, 


just 


pressure of 


injector. 


ment adopted is novel. 


similar 


cylinders are outside, and are 22in. by 26in., and the | 


are the drivers. Piston 
between the frames, are operated by Wal- 
schaerts’ motion outside by means of a simple lever 
The boiler, pitched 8ft. ll}in. from 
the rails, is of considerable size, the total heating 
surface being 1687 square feet. A twenty-one ele- 
ment superheater is fitted, giving 383 square feet of 
surface, so that the total equivalent heating surface 
is 2261 square feet. The grate area is 26.86 square 
feet. The smoke-box is carried on a cast saddle, 
and the fire-box is of the Belpaire type. The steam 
pressure is 170 Ib. The coupled wheels are 6ft. 9in. 


centre coupled wheels 


valves, 


arrangement. 


diameter. 
handle is conveniently placed, and the arrangement 
of the reversing screw—which is fitted with an in- 
genious arrangement whereby air from the brake 
system is used to assist in raising the links and for 


operating a clamping device on the reversing shaft— 
A “Weir” pump, placed between the | 


is excellent. 
main frames at the leading end of the engine just 


hehind the saddle casting, and an injector are also | 


provided. When I travelled on this engine the hot- 


water arrangement was not fitted, and the pump | to minimise the chance of slipping. 


jst pumped cold water from the tank. The fire-door, 
s in the case of the other tank engines, is of the 
(;reat Northern pattern. The coal gate in the bunker 
very convenient for the fireman. The Brighton 
electric bell signal is fitted in the cab, and a Hasler 








peed recorder and indicator is included in the | 
equipment. With the tanks full—they hold 2686 | 
gals.—and the bunker loaded with 3} tons of coal, 


this engine weighs 98} tons, of which 56} tons are | 
carried on the coupled axles. 

The other type of locomotive on which I travellec 
was No. 426, one of the wide fire-box ‘“‘ Atlantics ’ 
introduced by Mr. Marsh. These engines are almost 


The 


1 } 
| 
Le | 


exactly like the Great Northern “ Atlanties.” 





* No. XII. appeared April 8th. 


‘up,’ journeys have been | 


The cab is nicely arranged, the regulator | 


| average of 75.4 miles per hour. 


| 11-38, brought the speed down to 57.6 miles per 





cylinders are, however, rather larger, being 2lin. by 
26in. Stephenson’s link motionoperating piston valves 
is used: The boilers are of considerable capacity, 
having a total heating surface of 2031.3 square feet, 
and a grate aréa of 30.9 square feet; and as the 
flue-tube superheater has a surface of 460 square 
feet, the total equivalent heating surface is 2721.3 
square feet. The coupled wheels are 6ft. 7}in. dia- 
meter. The boiler pressure, like that of the other 
engines, is 170 lb. per square inch. These engines 
have six-wheeled tenders, which have a carrying 
capacity for 3500 gals. of water and 4 tons of coal. 

The total weight of the engine in working order is 
68} tons, of which 37} tons are carried on the coupled 
axles, and of the engine and tender 107} tons. The 
usual type of screw-gear reversing is employed, 
and the footplate arrangements are, like the general 
appearance of the engine, very similar to those of 
the Great Northern locomotives. 


Victoria TO BRIGHTON. 


The line between Victoria and Brighton is by no 
means easy. There are three distinct summits, the 
| first on entering Quarry Tunnel, 18 miles, the next 
|at Baleombe Tunnel, 32} miles, and the last at the 
Brighton end of Clayton Tunnel, 46} miles. from 
London. Leaving Victoria, there is a sharp rise 
of 1 in 64 up to Battersea Park, and thence 
to Quarry the distance is nearly all up _ hill. 
Che gradient is 1 in 94 for half a mile just before 
| passing Balham, 4.9 miles; then follow lengths of 
i in 264, 1 in 126, 1 in 100, a long pull of 1 in 264 
| for 5.5 miles, and a length of | in 163.3 for the last 
1} miles up to Quarry ‘unnel. Through the tunnel 
the line drops at 1 in 205, and continues to fall, 
mainly at 1 in 264, for the next 7 miles to Horley, 
26 miles from Victoria, after which the line rises 
at 1 in 264 for 6.5 miles up to the Balcombe summit. 
From Balcombe the road is down, hill to Brighton, 
except for a length of 1 in 264 up for the 3 miles up to 
and through the Clayton Tunnel. The remaining 
distance, about 4.75 miles, to Brighton is almost 
all down hill on a gradient of 1 in 264. From London 
up to Quarry box, 18.9 miles, is pretty hard going, 
and usually seems to take about 26 to 28 minutes, 
which leaves only 34 or 32 minutes for the remaining 
32 miles to Brighton. Hence some quick running 
has to be made over the latter stage of the run, 
especially as, after passing Preston Park, 49.6 miles 
trom London and 1.3 miles from Brighton, high 
speed is impossible. 

The “Southern Belle” is a smart-looking train, 
and, on the three occasions on which I travelled, 
it consisted of four Pullmans and two ordinary 
eight-wheeled coaches. Some of the Pullmans run on 
twelve wheels, others on eight, They vary in weight, 
some of the twelve-wheelers weighing 40 and others 
32 tons, whilst the eight-wheelers weigh 32 tons. 
The ordinary light-wheeled coaches weigh about 20} 
or 21} tonseach. On each of the three trips which 
I made with this train it was made up of the same 
cars, and the total weight, coaches only, was 182 tons 
| 7 ewt., thirty axles, on all occasions. We always had 
|a good complement of passengers, and the ordinary 
| compartments were generally full. 
| The first journey with Bessborough was made on 
Da - 
|@ fine autumn morning, and we made a good run. 
Ee at 11-0 a.m. to the second, we passed 








Clapham, 2.7 miles, in 7 minutes exactly from the 
start, 23.2 miles, per hour, the regulator being two- 
thirds open, the reverse gear in notch 24 corres- 
a cut off of 31 per cent. and the 
| boiler pressure 170 Ib. Before starting, the 
tireman put on about twenty shovels ot coal, 
and during the run he usually fired about 
every three or four minutes, and each time 
rather heavily, about twelve to fifteen shovels at 
atime. We passed Balham at 11-10}, 3} min. for the 
2.2 miles, equal to 40.7 miles per hour, and the next 
5.6 miles up to Croydon was run in 7} min., 43.4 
miles per hour. Thence up the long bank of 1 in 264 
to Coulsdon we attained the very creditable speed 
of 54.5 miles per hour, running the 5 miles from 
Croydon to Coulsdon in 5} min. Quarry Box, 18.9 
miles from Victoria, was passed at 11-28, 10 sec., 
|4 min. 55 sec. after passing Coulsdon, giving an 
| average speed of 41.5 miles per hour for the 3.4 
| miles, and 40.3 miles per hour for the 18.9 miles. 
The most difficult part of the journey is over on 
reaching Quarry, and as we had taken 28 min. 10 secs. 
| up to this point, there were left 31 min. 50 sec. for the 
| remaining 32 miles to the Brighton terminus. Going 
through the tunnel the regulator was closed a little 


9 


ponding to 


The steam pressure recorded showed 170 Ib. at 
Balham and the same at Croydon, Coulsdon and 
Quarry. On getting through the tunnel the speed 
rose very quickly, and averaged 63.6 miles per 
hour for the 3 miles to Earlswood, passed at 11-31, 
and for the next 4.1 miles down to Horley, passed 
at 11-34}, 3} min. only were required, giving a high 


The rise from Horley to Three Bridges, passed at 


hour, the 3.6 miles taking 3} min. ; however, the 
engine soon recovered, and averaged 60 and 63.5 
miles per hour for the 8.5 miles to Hayward’s Heath 
and the succeeding 3.7 miles on to Burgess Hill, 


and at Burgess Hill 11-50. From there we had 
9.1 miles to go, and 10 min. left to do it in. Could it 
be done ? Between Burgess Hill and Preston Park, 
7.8 miles, we had the run over the Clayton summit, 
and it took 8 min. to do it., 58.5 miles per hour, 
and the final 1.3 miles into Brighton station took 
2} min. before we actually stopped right up near the 
buffer-stops at the far end of the station, so that we 
actually came to a stand at 12-0}. We averaged 
40.4 miles per hour between Victoria and Quarry 
Box, and for the 32 miles thence to Brighton 60.3. 
Between Quarry and Preston Park, 30.7 miles, we 
averaged 61.7 miles per hour, the time for this dis- 
tance being 29 min. 50 sec. Between Earlswood 
and Brighton the pressure was not kept up, as the 
running is, for the most part, down hill, and, further- 
more, the engine has to wait 80 min. at Brighton 
before starting on its return trip, hence it fell from 
160 Ib. at Earlswood to 145 lb. just before shutting 
the regulator for the Brighton stop. Generally the 
regulator was two-thirds open, and the gear was in 
notch 2} throughout. We used the injector for the 
first few miles out of town, and afterwards, when the 
water was warm in the tanks, the pump was started : 
it can be regulated very well to supply the feed 
necessary. 

Returning to London on 
“Southern Belle,” I had the same engine and the 
same train, but a different driver and fireman. We 
got away on time at 1-20, and passed through Preston 


the 1-20 p.m. up 


Park at 1-22}, 2}? min. for the 1.3 miles, 28.4 miles 
per hour. The 7.8 miles over the Clayton summit 


to Burgess Hill took 9} min. and to Balcombe Tunnel 
box, near the summit, took another 10 min. for the 
9.9 miles, averages of 50.6 and 59.4 miles per hour. 
The 10 miles on to Earlswood, six down at | in 264, 
&c., and four up at 1 in 264, took only 9} min., 
63.2 miles per hour, and the steep pull up to Quarry 
Box, passed at 1-55}, against 1-56 booked, took 
3} min. for the 3 miles, 48.2 miles per hour. We 
now had 24} min. for the 18.9 miles, all down hill, 
to Victoria. We passed through Croydon at 2-5} 
with steam off, 10 min. for the 8.4 miles, and, after 
being checked by signals near Balham, we stopped 
in Victoria Station at 2-19} p.m., after a very smart 
run, three-quarters of a minute under the hour. 

The engine did well in both directions, and ran 
very steadily. On the return journey the regulator 
was one-half to two-thirds open, never more, and the 
gear in notch 3-40 per cent. cut off—to start with, 
and afterwards in notch 2}, about 37 or 38 per cent. 
cut off. We took 24 min. for the 18.9 miles down 
from Quarry, 47.2 miles per hour, and 35} mins. 
for the 32 miles between Brighton and Quarry, 
54.5 miles per hour. 


Wits tHe CHarites C. MACRAE. 


A few days later I made another run down to 
Brighton, as Mr. Billington, who was-most interested 
in my observations, desired me to travel on one of 
his big tank engines. This trip could not be arrange 
before, as both ‘*‘ tankers ’’ were in for small repairs. 
Charles C. Macrae, No. 327, was specially put on 
the 11 a.m. ex Victoria, which was the same train as 
before, weighing 187 tons 7 ewt. We got away on 
time, and were through Clapham, 2.7 miles, in 5} 
min., 30.9 miles per hour, and Balham, a further 
2.2 miles, took 2} min. We were going 43 miles per 
hour at Clapham. At Croydon, 10.5 miles, passed 
at 11-15, 25 sec., we were. slowed by permanent way 
repairs, and the speed indicator showed 40 miles per 
hour, the average being 44.7 miles per hour for the 
5.6 miles between Balham and Croydon. Going up 
to Coulsdon, passed at 11-21}, the 5 miles took 
5 min. 50 sec., 51.4 miles per hour, the speed being 
45 miles per hour passing the station. Between that 
point and Quarry Box, permanent way repairs 
caused a long slow to 15 miles per hour, so that it 
was 11-26} when we passed the box, it having taken 
5 min. 50 sec. for the 3.4 miles, 34 miles per hour 
being the average speed. In spite of the permanent 
way repair slows, we were 1 min. 40 sec. faster 
up to Quarry than we had been with Bessborough, 
with he same driver and fireman. The boiler 
had held the steam pressure up to the maximum of 
170 all the time, and the regulator had been three- 
quarters open most of the time, with the cut off 
34 per cent. The three miles between Quarry and” 
Earlswood took 3} min., 55.5 miles per hour, the 
indicator showing 60 miles per hour on passing the 
station at 11-30, 20sec. We passed Horley at 11-34} 
and Three Bridges at 11-37, 55 secs., at 50 miles per 
hour, the average speeds for the 4.1 and 3.6 miles 
being 62.8 and 59 miles per hour. From Threo 
Bridges up to Balcombe Tunnel box, passed at 
11-40, 35 sec., the 2.3 miles took 2 min. 40 sec., 
51.7 miles per hour, and the 6.2 miles down to 
Hayward’s Heath took 5 min. 50 sec., 63.5 miles 
per hour. We passed Hayward’s Heath at 11-46, 
25 sec., at 65 miles per hour. Burgess Hill, another 
3.7 miles, was passed at 11-49}, so we had 10} min. 
for the last 9.1 miles instead of just 10 min., as on 
the previous run with Bessborough. It took 8~min. 
5 sec. to run the 7.8 miles to Preston Park, passed 
with steam off at 11—57, 50 sec., and we eventually 
stopped. in. the Brighton terminal at 12-0, 5 sec. 
There was some difference between the Victoria 


Station clocks and the one which dominates affairs 
min. 


at Brighton, and we were credited with about } 





the passing-time at Hayward’s Heath being 11-46} 
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according to Brighton time, and on walking} held that the steps should be multiples of 0.0005in., hole. Such a procedure clarified the drawings hot) 


across the cab-rank at the station on my way to the 
Locomotive Department, one cabby waxed quite 
eloquent about the early arrival of the train, assuring 
me that we were a minute before time. Personally, 
I think we started a little early from Victoria, about 
30 sec. by my watch, and my original notes are all 
made according to my time, which would have made 
the time of arrival in Brighton 11—59, 35 sec., or 
25 sec. early. However, in all my figures I have 
moved my time on 30 sec., giving the station staff 
at Victoria the benefit of the doubt. The engine 
Charles C. Macrae runs very well indeed, and has 
any amount of power, and is certainly most com- 
fortable to ride on. We averaged 43.5 miles per 
hour for the 18.9 miles up to Quarry, and for the 
32 miles thence to Brighton 58.3 miles per hour. 
For the distance between Quarry and Preston Park, 
30.7 miles, we took 30} min., within a fraction of 
60 miles per hour. Given a clear run, I think 
Mr. Billington’s engine would have taken us down 
to Brighton easily in 55 min. 


A Ruw own an “ ATLANTIC.” 


My fourth and last run on the Brighton line was 
made by the express which leaves Brighton for 
Victoria at 3-40 p.m. and stops at Croydon and 
Clapham, being due at Victoria at 5-3 p.m. It is 
thus allowed 83 min. for the journey. The engine 
was No. 426, one of the “ Atlantics,”’ and the train 
consisted of eleven eight-wheeled coaches, three of 
which were Pullmans. The total weight behind the 
tender was 266 tons 16 ecwt., forty-four axles. 
Starting promptly at 3-40 p.m., we passed Burgess 
Hill at 3-55 20 sec., 9.1 miles in 15 min. 20 sec., 
35.6 miles per hour. The 9.9 miles, all uphill, to 
Balcombe Tunnel box, passed at 4-6 25 sec., took 
12 min. 5 sec., the speed being 48.3 miles per hour. 
The following 10 miles to Earlswood were run _in 
13} min., giving an average speed of 45:2 miles 
per hour. From ing. Earlswood ‘to stoppi 
at Croydon at 4-37$ took 17 min. 50 sec. for the ‘JT. 4, 
miles, about half of which are“up hill at ‘1/in 
the Quarry summit, and half down “én simi .j 
The average speed heré was 32 ‘miles “per ‘hour,’ ‘ We 








were rather slowed. ‘by signals” Bi 
Croydon. The time bétwéen lps Foydon, after 
a 34 min. stop at 4-41, and stoppimg at hahi ‘at; 
4-53 35 sec., aftér two signal checks, was 12 mifi./ 
35 sec., and, as the distanice ig 7.8 miles, we averaged) 


37.3 miles per” hour.” ‘We Téft’ Claphar “at* 4-55, 
10 sec., and ran inte Victoria ir 6 min. 35 sec., thus, 


arriving at 5-1}, or 14 min. early: “The journey time}. 
taken being 81¥*min.,; and allowing for the stops— |, 


taking, altogether, 5 min. 5 sec.—the actual running; 


time, including . three_ signal checks, was 76 min.|}... 
40 sec. for the 50.9 miles, giving a running-time'| . 


average of 39.8 miles per hour- the ‘run 
the regulator was, as a rule, two-thirds. open -up:to 
Quarry and about: one-half or less afterwards, with 
the reverse gear.in notch 6, 33 per cent. cut-off. The 
steam pressure varied from a maximum of 165 Ib. 
shown at Brighton and Croydon to a minimum of 
150 lb. at Burgess Hill, and 155 Ib. at Balcombe 
Tunnel box. 

Before leaving Brighton Mr. Billington took me 
through some of the shops, and I saw goods engines 
of the 2-6-0 type in course of erection. I have 
considerable pleasure in acknowledging the many 
courtesies I received from Mr. Billington during the 
period I made my observations on the Brighton line, 
all the runs on which proved of great interest. 








Institution of Mechanical Engineers 

Last Friday evening a discussion on the subject 
of limit gauging was held at the Institution of 
Mechanical Engineers. This subject, it may be 
recalled, formed the theme of Sir Richard Glaze- 
brook’s recent Thomas Hawksley lecture—see THE 
ENGINEER for November 12th, 1920. Following the 
presentation of that address a strong desire was 
expressed by some members that an opportunity 
should be given for discussing the subject, with the 
~ result that last Friday’s meeting was arranged. 

Sir Richard Glazebrook opened the discussion by 
presenting a summary of his lecture, dwelling par- 
ticularly on the more contentious aspects of the 
matter. There had, he said, been less agreement 
on essential points than he had expected. Thus, 
while there was little doubt that the hole rather 
than the shaft was in favour with the big majority 
of users as the basis for standardisation, there was a 
very sharp division of opinion as to the superiority 
of the unilateral] or bilateral system. Then, again, 
marked differences of opinion had arisen regarding 
the sizes of the unit steps and ranges when stand- 
dardising the tolerances in accordance with the 
generally accepted rule that the tolerances should 
increase proportionately to the square root of the 
diameter. The ranges were fixed as soon as the 
steps were determined. While it was convenient in 
some respects to make the steps equal, that plan 
was not favoured by all, and as regarded the mag- 
nitude of the steps, opinion was divided even among 
those who held that they should all be equal. Some 





and some, multiples of @,0004in. Finally, it was | for the draughtsman and the workman. The balancy 
generally agreed that it was possible to standardise | of opinion, he thought, was in favour of making tho 
running fits, but in the matter of standardising | minimum size of the hole equal to the nominal! size 
transition and interference fits the proper law to be | and although it was late, we ought to go back and 
followed, and even the possibility of adopting any build up the standard limit system on that basis, 
law at all, were open to debate. On those points, Sir | Regarding the sizes of the steps and ranges, ho said 
Richard concluded, the discussion might profitably | that the steps commonly in use varied between two, 
be centred. four and eight ten-thousandths of an inch. These 
It may here be remarked that restrictions have | magnitudes were desirable by virtue of the relation. 
been placed on the publication in full of Sir Richard’s | ship they bore to the metric system, since 0.00i)4in, 
Thomas Hawksley lecture, and that copies of it | was equal to 0.01 mm. 
were not circulated before or at Friday's meeting,| Mr. Hedley Thomson said that although Mr. 
as is the case with an ordinary paper. In our issue | Taylor had suggested that he was not practical, 
of November 12th, 1920, however, a summary of | he had had experience of the application. of limit 
the address was printed. gauging ever since 1903, when he went to the Berlin 
The ensuing discussion largely resolved itself| works of Ludwig Loewe and Co. for (. 4A, 
into an amicable and indecisive contest between the | Parsons and Co. The Loewe system of gauging, 
unilateralists and the bilateralists. Mr. William | which was based on the bilateral principle, had heey 
Taylor, the first speaker, said that for seventeen | retained in such English works as had adoptod it. 
years he had been connected with committees on the | Mr. Thomson mentioned the cases of several fact vries 
standardisation of limit gauges. Nevertheless he| where no great difficulty had been experienced jn 
still felt that he was “ploughing in sand.” Sir | adapting the system to the existing practice in the 
Richard Glazebrook was in charge of the Standards shops, and went on to point out that so great is the 
Association’s Limit Gauge Committee, and had been | variety of work which must be covered by any system 
trying to get that Committee to come to a decision. | that he thought it was practically impossible for any 
The Committee, however, was divided into two camps | one person, and much less a committee, to settle 
—the academical and the practical they might be | satisfactorily what particular limits should be usvi 
called—and as a consequence there was a great | in any individual case. Firms should, rather, mak» 
divergence of opinion. He himself was on the prac- | their own selections in accordance with their practice 
tical side, and as a first requirement regarded it as | and experience. All that any standard system could 
essential that the system of standardisation to be | provide was a suitable series of limit lines supple 
recommended should possess simplicity. Simplicity mented by a broad indication as to what results, 
Was essential in all standardisation, and was par- | under ordinary conditions, were likely to be achieved 
ticularly so_in the case of limit gauging, by reason by stated combinations, In discussing the relative 
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“THe Enoinece” 


DIAGRAMS SHOWING THE RELATIONS BETWEEN BILATERAL, JOHANSSON, AND NEWALL SYSTEMS 


merits of the unilateral and bilateral systems, Mr. 
Thomson likened the use of the first mentioned to 
relative merits of the unilateral and bilateral systems, aiming at a target half exposed. The deviation, with 
he held that between these two alternatives there | the low limit on the nominal line, must necessaril) 
was as much difference as between truth and false-| be twice as great as with the bilateral system, and 
hood. On any subject there was only one statement | all holes would be above size, as the plug gauge must 
which could be strictly true, all others being merely | enter the hole freely. Besides this objection, thero 
approximations to the truth. There was only one | was the consideration that workmen have the habit 
unilateral system of limit gauging, that introduced | of working to the “go” end of the gauge, which 
into established practice by Whitworth with his | meant that they did not gain the full benefit of the 
plug and collat gauges. There was, however, no | tolerance, while the wear of the gauge was not allowed! 
one bilaterat8ystem, but any number, according | for. By means of a lantern slide, which we repro 
to where the datum line was placed between the | duce above, Mr. Thomson showed the relations 
upper and lower limits of the tolerance. The toler- between various systems of gauging. It will be 
ance allowed on the work should be considered in| noticed how closely the several schemes approac!i 
conjunction with the tolerance allowed on the gauge | one another. Mr. Thomson suggested, in consequence, 
itself. The tolerance on the gauge was, however, | that the best way out of the present situation was 
rarely regarded correctly. It was applied wholly to compromise as, if the unilateral system were put 
to the making of the gauge, whereas some part of it | forward alone, many manufacturers at present using 
should be set against the wear of the gauge. On the | the Newall scheme would ignore the work of thw 
question of the size of the steps and ranges he was | Association altogether. 
opposed to the adoption of such a large number— Dr. P. G. Agnew, the secretary of the American 
100 to 150—of steps as that shown in the Standards | Standards Association, said that he had not much 
Association’s report. Practical men managed to | to say as to the relative merits of the systems unde" 
get on with four or five steps. The Association's | discussion, but he thought it might interest the 
Limit Gauge Committee, he thought, ought to be | meeting to hear that it was the universal custom in 
disabused of the idea that the system adopted should | the United States to use the hole as the basis, whil« 
involve mathematics. It was permissible to obtain there was a tendency there to favour the unilaters! 
order and harmony in the series of steps and ranges | system. All the main dimensions on the drawing 
by means of mathematics, but for the sake of sim- | should, he said, represent maximum metal. 
plicity in everyday use the mathematics should; Mr. A. E. Berriman suggested, in view of the fact 
subsequently be buried in an appendix. that it had been decided to make holes of the nomin«! 
Mr. Dumas supported Mr. Taylor in his preference | size, that the next step should be the standardisation 
for the unilateral hole system. It seemed only | of asystem of shafts and not a discussion as to whether 
reasonable, he said, that one of the dimensions| the tolerance on the hole should be unilateral or 


of the natural complexity of the question of toler- | 


ances. Regarding the division of opinion as to the | 








to be worked to should be the nominal size of the | bilateral. Mr. Hedley Thomson’s scheme would, he 
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thought, provide the basis for such a system. The 
arguments*in favour of both the unilateral and | 
bilateral schemes had-been, he said, logical and | 


lengthy, but, had only served to disclose the hypo- 
thetical character of their premises. Mr. Berriman 
thought that the best thing to do would be to legis- 
late for both parties and to record the recommenda- 


tions of the majority, as it would only alienate the | 


upport of the opposition if either system were made 
the exclusive standard, Under Mr. Thomson’s 
system a Zin. Q shatt would have the same absolute 
dimensions everywhere, and the question as to whether 
its combination with a 2in. X hole provided a signifi- 
cantly different fit from its combination with a 2in 
U hole would be very much a matter of experience 
op the particular job, and it was a matter of real 
consequence that engineers of both the unilateral 
and bilateral persuasions should have a common 
basis of intercommunication. 

Mr. M. R. Lawrence spoke in favour of the unilateral 
system, as it was much more convenient in dimen- 
sioning drawings. With the bilateral system it was 
necessary, he said, either to halve the. tolerance or 
to use plus and minus signs on the drawing. Another 
feature in favour of the unilateral system was that 


the whole of the tolerance was always available for | 


accommodating wear, whereas with ‘the bilateral 
.cheme only half the tolerance might be available. 
Mr. C. Le Maistre, the secretary of the British 
Standards Association, confined his remarks to the 
human, rather than to the,technical, aspect of the 
subject. He said that the difficulties of arranging 
« satisfactory standard could be divided up into two 
classes, Of which about'15-per cent.-were of a tech- 


nical character, while the remainder were of.a human. | 


It was, he said, easy to put up a scheme, but 


kind, 


went to Berlin, some twenty-two years ago, and as a 
result, the Loewe system had been adopted in the 
Bedford works. It had heen found satisfactory ever 
since, but it might have been the same had the 
unilateral system been brought forward first. If he 
had not already adopted the bilateral system he 
would go in for the unilateral scheme. To enforce 
an adherence to either side would, however, be a 
very serious matter, and Mr. Allen illustrated the 
fact by the opposition which was raised throughout 
the country when it was suggested that the metric 
system of measurement should be put in place of the 
Whitworth standards. No one, in fact, was big 
enough to say *‘ We will change,” and the effect on a 
works already employing one system of attempting 
to introduce another would be as far-reaching as a 
| reconstruction of the whole business. 

Mr. T. W. Cooper, of the Hoffmann Company, said 
that. his firm had originally adopted the bilateral 


system of gauging, as their first. consideration was | 


to get as nearly as possible to the nominal! dimension, 
and it would be a very severe matter if the huge 


| stock of gauges, based on that scheme, which the | 


company held, had to be serapped in favour of a new 
set. 

Major A. A. Ross, of the Aeronautical Inspection 
Department, recounted how, in the early days of the 
war, he had been deputed to tour the country with 
the object of improving the standardisation of aero- 
engines, and that his instructions were to encourage 
the use of the limits recommended by the Engineering 
Standards Association. He found,. however, that 





been in the gas itself, which, although it is of low 
calorific value, is of constant quality, and therefore 
very suitable for power purposes, provided an effi- 
cient system of cleaning it before it enters the cylinders 
is used. There are’ now on the market several methods 
of achieving this desired end, and it is claimed for 
some of them that by their means gas can be delivered 
to the engine in a cleaner condition than the air with 
which it is mixed. It is well known that in Germany 
the large gas engine is much more widely used than 
in this country. This fact has recently been empha- 
sised by the statement made by Messrs. Cosmo Johns 
and Lawrence Ennis, members of a Government 
Commission appointed to investigate the German iron 
and steel industry in the occupied territories on the 
left bank of the Rhine. In a paper read before the 
Iron and Steel Institute, they said “nothing we 
saw was more suggestive or instructive than the use 
made of large gas engines. The more modern the 
works, the more were large gas engines used.” 
| Although, however, the use of the blast-furnace gas 
engine is not being developed to anything like the 
same extent in our Own country as it is on the Con- 
tinent, -the. urgent need for economising our fuel 
resources has been the means of spurring on blast- 
furnace owners in the direction of installing them. 
During the last few years the firm of Galloways, 
Limited, Manchester, alone has supplied engines of 
an aggregate of about 20,000 horse-power, two of 
| which, for blowing purposes, have recently 
| started at the Scunthorpe works of J. Lysaght, 
| Limited, while others of larger size, some for electric 





been 


none of the manufacturers were employing . that | power generation and. others for blowing, are now 


| system, but there was a tendeney in favour of bilateral 


being installed at the Barrow Hwematite Steel Com- 


gauging. Nevertheléas; those who had installed the |pany’s works at Barrow. That it is no new experi- 


Newall system had generally modified it to suit their |\ument on the part of Messrs. ‘Lysacht 





FIG. 1 


very difficult to get it adopted. It would be better 
not to put the question, as to the relative merits 
of the two systems of gauging, to the vote, as such 
#& procedure was almost. sure to result in such a small 
tnajority as to be indecisive. The subject should be | 
regarded from a national standpoint and not for im | 





benefit of a comparatively small number of firms 
which were already committed to a definite line of 
action. As regards the small dimensions involved | 
in either of the suggested systems of gauging, Mr. 
Le Maistre argued that, should the subject. of pro- 
portioning tolerances be approached from the prac- 
tical side, that is to say, supposing that inquiry was 
made concerning present practice in the works, it 
would probably be found that a multitude of small 
figures was really unnecessary. 

Major T. Bishop, of the Aeronautical Inspection 
Department, evidently had a distinct bias towards 
the unilateral system, and could not see what was 
the differénce, in the case of force fits, between uni- ; 
or bilateral gauging. He thought that the small 
differences represented by the step diagrams of the 
various systems which had been put forward would 





frighten the average draughtsman, and he compared 
the mental effort necessary in memorising them with | 
the comparatively simple figures relating to screw | 
threads, &c., which any engineer habttually carried | 
in his head. Major Bishop suggested that the unit 
for the steps should be one-thousandth of an inch. 
Mr. R. W. Allen considered that Mr. Le Maistre | 
was quite right in his summing up of the controversy 
between the partisans of the unilateral and bilateral 
systems. It was only natural that each side should 
consider its scheme the best, and it would not be | 
wise to vote on the question, as it would lead towards | 
a division rather than to an agreement. He, also, | 


is shown by 





1300 HORSE-POWER GALLOWAY GAS-DRIVEN BLOWING ENGINE 


own requirements. The result of all his investiga- 
tions was that he became a bilateralist, but he 
thought ‘now, that when the subject was carefully 
weighed up, it was a case of “six to one and half-a- 
dozen to the other.’’ He thus supported Mr. Hedley 
Thomson's compromise. 

Colonel Crompton said that he hoped to see a 
settlement of the controversy before he died, and 
thought that there should be no vote, but that a 
compromise should be arranged. Mr. H. Carpenter 
asked what classes of work it was proposed the limits 
should apply to, and pointed out, as a merit of the 
bilateral system, that it permitted a certain amount 
of wear on reamers without the holes passing beyond 
the minor limits. 

In replying to the discussion, Sir Richard Glaze- 
brook said that he believed that if we were starting 
gauging now the unilateral system would be adopted, 
and suggested that it should be used in all new work, 
with the idea that as the stock of bilateral gauges 
wore out they would be gradually replaced by others 
based on the unilateral principle. 








1300 H.P. Gas Driven Blowing 
Engine. 


THE last decade has witnessed very rapid strides 
in improving the reliability of the large gas engine, 
and there are now in operation many prime movers 
of that type which compare very favourably with 
the steam engine for regular and efficient service. 
The greatest source of trouble in connection with the 
large gas engine operated on blast-furnace gas has 


the fact that the power station at Scunthorpe contains 
several Niirnberg gas engines. 

A general view of one of the Scunthorpe engines 
made by Galloways, Limited, taken while in motion, 
is given in Fig. 1, while Fig. 2 shows the engine looking 
towards the blower. In our Supplement and here 
with a number of views and drawings of various parts 
of the engine are given. It should be pointed out 
that the longitudinal sectional elevation in the 
Supplement shows the engine as designed for electric 
power generation. In the blowing engine the rear 
guide is replaced by an intermediate distance piece, 
to which the blowing cylinder is attached. The engines 
are of a well-known slow-speed horizontal type, having 


|two cylinders arranged in tandem, each cylinder 
| being double-acting and working on the four-stroke 


cycle. In this manner an impulse is given to the 
crank shaft on each stroke. The engine illustrated 
has a single crank, and gives 1330 brake horse-power 
at a speed of 87 revolutions per minute. The power 
cylinders are 1050 mm. (41.34in.) diameter by 


| 1200 mm. (47.25in.) stroke, and the air cylinder 


has a diameter of 2370 mm. (93.3in.). The engine 
is designed to deliver 30,000 cubic feet of free air 
per minute. With the air compressed to 10 Ib. per 
square inch normal blowing pressure, the full load 
amounts to 1335 brake horse-power. The first engine 
was started on blast in September and the second 
engine in November, 1920. Although Galloways do 
not claim to be the originators of this type of engine, 
they have been instrumental in the introduction of 
many improvements on the original which scientific 
investigation and practical experience have prompted. 


GENERAL ARRANGEMENT. 


The engine is arranged with its principal fixed 
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members in the following order :—Main frame, front | The steel jacket casings of the power cylinders are 


power cylinder, first distance piece, rear power 
cylinder, second distance piece, blowing cylinder and 
rear guide. The power cylinders are entirely carried 
by the main frame and the distance pieces, while the 


easily removable without disturbing any other part, 

while the cylinder covers and valve boxes are arranged 

to give ready access to the piston and cylinder. 
The exhaust valve box and valve seat—Fig. 4— 





of the joint between the exhaust valve box and the 
cylinder is such as to render any leak of gas at this 
joint or any leak of water at the joint of the valve 
seat immediately visible. The makers attach much 
importance to this feature, as a leak at this joint 





‘ag f: ORS: 


‘6 


4 oa ‘ 7 
4 oe he he ~ 


v 
aw sar « 4 








¢ 


PEM PROTE 7 


ae 


0. ag 


Flas et ae eee 


viet 











FIG, 2—VIEW OF 1300-H.P. GAS ENGINE, LOOKING TOWARDS THE BLOWING CYLINDER 


barrel of the air cylinder is carried by the air cylinder | are of special patented design, and consist of | may lead to the cracking of a cylinder if allowed to 


heads. The main frame is rigidly bolted to the 
foundations, but the distance pieces and air cylinder 
heads are free to slide on machined sub-bed-plates 
bolted to the foundations, and the rear guide can slide 
on a pillar bolted to a foundation plate. In this 
manner, free endways expansion of the engine away 
from the crank shaft is permitted, and expansion 
stresses are eliminated. The fly-wheel is mounted on 
the crank shaft between the main frame and an outer 
bearing pedestal. The main frame is in one piece, 
with the bottom cast in to prevent oil getting on to 
the foundations. The sides are in the form of box 
girders, each carrying a crank shaft bearing, and it 
will be observed that the sides are made high in order 
that the forces set up by the piston pressures may be 
taken up directly, thus obviating bending’ stresses. 
The main bearings are each in four parts, with cast 
iron steps lined with anti-friction metal and wedge 
adjustments. The frame is bored at one end to receive 
a spigot turned on the front cylinder, the slide for 
the crosshead slipper being bored at the same setting. 
The distance pieces and rear guide also have recesses 
machined in them at the same setting as their slides to 
receive spigots turned on the cylinders, front air head 
and air cylinder back cover respectively. In this 
way, ease of erection and alignment are ensured. 
Power CYLINDERS. 

To eliminate casting and expansion stresses the 
cylinder bodies are cast in two halves—as shown in 
Fig. 3. The two halves are forced by hydraulic 
pressure over a cylinder liner of special cast iron, and 
are bolted together. The water space is closéd by a 
jacket casing of mild steel plate made in two halves. 
A rubber joint between the jacket and the cylinder 
casting permits of relative motion caused by unequal 
expansion, without stressing the cylinder castings. 
Each half of the Galloway cylinder is cast vertically 
with the valve ports at the bottom and with a large 
head of metal above the central flange. In this way 
@ particularly sound metal around the valve ports is 
ensured. The liner is prevented from working loose 


by means of a collar in the middle of its length, which 
is secured in a recess between the bolted flanges. 





separate outer casing, inner casing and valve seat, 
all of which are water cooled. The exhaust. valve 
seat is in the form of an inverted U-shaped ring 
of hard cast iron and easily renewable. The joint 


continue. 


VALVES AND VALVE GEAR. 
Each power cylinder has one inlet valve and one 








FIG. 3—BUILT-UP POWER 


between the valve seat and the top of the inner 
casing is in the form of two concentric spigoted | 


circular rings, and is made tight by copper joint | - 


rings, the whole ensuring efficient water cooling and | 
ease of arcess for inspection, &c. The arrangement 





CYLINDER 


exhaust valve at either end, the valves being of the 
mushroom type. The inlet valve—see the Supplement 
—consists of a main inlet valve and a gas valve. 
which is flexibly attached to the spindle of the 
former. This arrangement allows both valves to 
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close tightly, even if the seatings are worn unequally. | way through the second piston and rod. The weight | by means of glow lamps, mounted on a switchboard 


The valve gear is simple. 
by rods actuated by cams keyed on a longitudinal 
cam shaft driven from the crank shaft by a lay shaft 
and machine-cut gears running in an oil bath. It 
will be seen from the drawings in the Supplement 
that the inlet and exhaust valves at one end of a 
cylinder are operated by one and the same cam, 





“Tee Cacwcee” 


FIG. 4—-EXHAUST VALVE 
four cams only being thus required for the two 
cylinders. 
PistoNS AND PisTON-RODS. 


The pistons are Of original design, water-cooled, 
with coned faces stiffened by pairs of internal diagonal 
ribs. The method of securing the pistons on the rods 
is also shown in the Supplement drawings. Coned 
nuts are provided at each side of the piston to permit 
of longitudinal adjustment, so that the piston-rings 
may work exactly edge and edge with the ends of the 
iner when running. It will be observed that the 
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The valves are operated | 


it 
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of the pistons, piston-rods and contained water is 
| carried by slippers running on the slides in the main 
frame, distance piece and rear guide. The packings 


for the piston-rods are of the metallic type-—Fig. 5, | 


The packing consists, of a series of cast iron segment 
rings carefully ground to size and strictly inter- 
changeable, which are held between larger spring 
rings, which are of simple construction and uniform 
design. This arrangement gives ease of assembly, 
and the rings are free to follow any slight deflection 
of the rod. Another advantage is that the complete 
packing can be withdrawn as a single unit for cleaning 
and inspection, without removifig the crosshead or 
piston-rod couplings. 


CROSSHEADS, COUPLINGS AND CONNECTING-RODS. 
The main crosshead—-Fig. 6—is of Siemens-Martin 


on the side of the engine. 

An emergency knock-off governor is mounted on 
the cam shaft, so that if the speed exceeds a pre 
determined limit, a pin controlled by an adjustable 
| spring is made to project from the governor casing 

and trips a switch, thus cutting out the ignition. 
The switch has to be re-set by hand. 

A gas stop valve and a wing valve for air re 
| gulation for each gas cylinder, trunks connecting 
therefrom to the inlet valve boxes at each cylinder 
end, and hand-controlled wing valves to regulate 
separately the gas to each cylinder end are also fitted 
The speed of the engine is controlled by these gas 
and air throttle valves, which are operated simu! 
taneously at all the cylinder ends, by means of a 
| hand wheel which may be seen in one of the half-tone 
engravings. The engine is started by means of com 


| 
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FIG. 6 MAIN CROSSHEAD 


steel, and is bored to receive the end of the piston- 
rod. The steps are of phosphor bronze i with 


ment, while the crosshead has a slipper lined with 


white metal. @The two intermediate  piston-rod | 
i designed for the easy dis- | 


couplings are specially 

conmaullél and removal of the rods. They bolted 
to cast iron slipper blocks. The-rear 
made~of cast iron-amd is-socketed into its 
block. The connecting-red is of steel, 
crosshead end being forkedjsand with 

pin. The crank pin end is fitted “cast steel-steps 


lined with white metal 


CRANK SHAFT AND FiY-WHEEL 


The crank shaft is of the sweep-erank type, ‘the 
crank pin and webs being made of east steel in one 
piece, which is shrunk upon forged “steel straight 
lengths, carried in bearings on each side of the crank. 
The balance weights are cast in one with the webs 
There is an outer bearing which is also, 
The fly- 


and pins. 


fitted with steps lined with white metal. 
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FiG 5—-PISTON-ROD PACKING 


metal in the piston is of fairly uniform thickness | 
throughout and all corners are well rounded-——thus 
relieving casting stresses. We are informed that this 
form of construction has resulted in entire freedom 
from cracks and other troubles. Both pistons and 
piston-rods are water cooled. The cooling water is 
supplied at about 40 Ib. pressure, and enters a bracket 
placed on the foundation below the middle distance 
piece. From this bracket the water passes by two 
short swivelling pipes into one of two pairs of long 
pipes, by which it is led up to the intermediate cross- 
head. Thence it passes by bent pipes—shown in 
Fig. 7—one portion flowing along the annular space 
between the piston-rod and the internal pipe, through | 
the piston and back by the internal pipe to the inter- | 
mediate crosshead, from which it passes out into the | 
swinging leg on the other side of the engine. The | 
other portion of the weter supply passes in a similar 





wheel is made in two halves, which is bolted at the 
boss and the rim joints, as well as being held together 
by shrunk-on hoops, 


IGniTION, STARTING AND ConTROL DEVICEs. 


Ignition is on the low-tension make-and-break 
system, at from 65 to 70 volts, there being three plugs 
at each end of the cylinders. There is a distri- 
buting commutator on the end of the cam shaft, by 
which at the appropriate moment the circuit is com- 
pleted through a solenoid, the plunger of which in 
moving strikes a lever attached to the moving spindle 


| of the ignition plug, and so breaks the circuit. at the 


sparking points, causing the spark to pass. The 
moment of ignition and the duration of contact: of 
the brushes on the commutator segments are capable 
of independent adjustment. A visible indication of 
the correct functioning of the ignition plugs is given 


is | conneeted when the engine is under way. 
slipper | 





pressed air, the admission, cut off and release oi 
which are controlled mechanically from the cam 


white metal, and are provided with wedge adjust-| shaft. The rear gas cylinder is fitted with automatic 


air inlet valves, controlled from the cam shaft, for 
starting by means of compressed air, a compressed air 
stop valve near the engine and piping therefrom to the 
engine being provided. The starting gear is easily dis- 
Electrically 
driven barring gear acts upon teeth in the fiy-wheel 
rim. The arrangement is such that if not previously 
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FIG. 7—-COOLING WATER ARRANGEMENTS 


disengaged, automatic disengagement takes place 


when the engine speed reaches a certain speed limit. 


LUBRICATION. 


The lubrication system has been carefully thought 
out. Oil for the cylinders, piston-rod packings and 
exhaust valve spindles is supplied under pressure by 
mechanical sight-feed lubricators. An oil pump 
driven by an excentric from the cam shaft forces oil 
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to the intermediate slides, to the crank pin, and toa | 
closed oil reservoir on the top of the main frame, 
trom which the oil under pressure is supplied through | 
sight-feed connections to the main bearings, main 
crosshead and crosshead slide. A hand’ pump is 
fitted for use before the engine is started. All other 
parts are provided with Stauffer or other lubricators. 
Che oil is collected in a receiver and filtered. The 
oil reservoir is provided with a gauge glass to show | 
the oil level, and with a pressure gauge. 


COOLING. 

The cylinder barrels, covers, exhaust boxes and 
exhaust valve seats are cooled by low-pressure water, 
while for the high-pressure piston-water there are 
independent centrifugal pumps. The water from the 
pistons, cylinder jackets, covers, exhaust boxes and 
exhaust valve seats is discharged by separate pipes 
into open tun-dishes mounted on the engine, so that 
the discharge from each part can be independently 
inspected, and the quantity and temperature indi- 
vidually controlled. 


BLOWING CYLINDER. 
rhe blowing cylinder—Fig. 8—is placed in rear 
of the gas cylinders, being connected to the rearward 
cylinder by a distance piece of similar design to that 
between the gas cylinders. The blowing piston-rod 
coupling is also similar to that for the gas piston-rods. 
The intermediate guide and back guide are, like those 


| there is restlessness and demoralisation, 
| results of the gigantic struggle through which the world 


have been better off than many, but we are not a self- 


connect the air cylinder ends to atmosphere in order 
to relieve the engine of load when starting. When the 
engine has attained speed, these valves are closed. 

These engines have now been in operation several 
months, and Messrs. Lysaght inform us that they have 
given very satisfactory results. The gas is cleaned by 
the wet process witha final cleaning through a Theis- 
sen washer. 





Cheap Fuel. 


Tue following passages are taken from Mr. F. W. 
Harbord’s presidential address to the Institute of Mining 
and Metallurgy on April 2Ist : 

This country, in common with all other countries, is at 
present passing through a great industrial crisis, largely 
inevitable after the vast destruction of life and property 
and the practical cessation of all real productive work for 
over four years. The machinery of industry is dislocated, 
the world’s finances are disorganised, and in all nations 
the inevitable 


Great as are our difficulties, we as a nation 


supporting country, and it is vital to our existence to be 
able to manufacture as cheaply as, or more cheaply than, 
our competitors. At present, Owing to the collapse of 
the world’s purchasing power, many of our products are 
to a large extent unsaleable at the price at which we can 
produce them. 

Two things are essential, cheaper production and the re- 

















FIG. 8--BLOWING CYLINDER 


for the gas engine, designed to give freedom for 
longitudinal movement due to expansion. 

The air cylinder barrel is spigoted into two air 
heads, which contain the suction and delivery valves. 
\ large air belt round the air cylinder barrel is formed 
by a cylindrical steel jacket fitted between the air 
heads. The suction valves are in the inner sides of 
the air heads next the air belt, so as to allow of free 
access of air to the suction valves. Air enters the 
air belt from a suction chamber in the foundations 
below the air cylinder, which chamber is isolated 
from the engine-room by sealing plates carried on 
channels and angles, so that no pulsations in the 
atmosphere of the engine-house are caused by the 
working of the engine. The suction and delivery 
valves are of the Galloway patented suspended spring- 
controlled steel plate type. 

Each valve is made of special steel in the form of a 
disc, with concentric annular slots. It has three 
annular segments acting as light springs, by which 
the valve is suspended between the cast iron valve 
seat and the valve guard, which are both multiple 
ported. Small spiral springs, arranged in recesses 
in the valve guard bear upon the valve, so as to 
ensure its efficient seating. It is occasionally neces- | 
sary to supply blast at a higher pressure than normal, 
and in order to do so without overloading the gas 
cylinders, a special device is made use of. The clear- | 
ance volume at each end of the blowing cylinder is 
increased by making communication with two vessels 
below the air cylinder by hand-controlled valves. 
With these vessels in operation, a smaller volume of air 
is dealt with and the compression may be carried 
higher without affecting the mean effective pressure 
in the power cylinders. The valves also serve to 


t 


t 





establishment at the earliest possible moment of our trade 
relations with the world’s markets, thus facilitating in 
every possible way economic exchange of commodities. 


c 


and to re-establish and restore as rapidly as possible the 
normal economic relations with our customers abroad. 


within our province, and demands very serious con- 
sideration. 
markets of the world, but as those markets gradually 
recover from their present stagnation, it is essential that 
we should produce more cheaply if we are to hold our own 


ways of producing more cheaply, either to take less pay- 
ment or to produce more for the same payment. 


fact, all industries, is based on cheap fuel, and unless we 
produce coal at a lower cost and use it with the utmost 
economy, it will be impossible fer us to export our pro- 
ducts at a price at which they can be sold in the markets 
of the world. 
rail sections, plates, &c., the consumption of fuel per ton 
of finished steel rolled averages approximately 3 tons of 
coal, and if we include all the smaller products, such as 
sheets, tin-plates, small sections of special steels, wire, 
&c. &c., the average consumption over the whole industry 
is very much greater. 
average consumption of coal is approximately 5 tons of 
coal per ton of spelter. 


materials is nothing more than the actual payments made 


| all materials being represented by “ wages,” if the amount 
of “ wages”’ demanded either as ordinary 
as 
produce goods at a price at which we can compete with 
other producers. 


So far as the second is concerned, we, as technical men, 
an only in our capacity as citizens do our utmost to induce 
he Government to remove all possible restrictions at home, 


With regard to cheaper production, this does come 


Cheaper production will not of itself open the 


n competition with other countries. There are only two 


The success of our metallurgical industries, and, in 


In the steel industry, in the production of 


In the production of spelter the 


I do not think it is fully realised that the cost of all 
© capital and labour to produce them. The total cost of 


“wages” or 
is excessive, it is impossible to 


“ , 


accumulated wages ’ 


If we frankly face the facts, I think we shall have to 
admit that as a nation generally, all classes have been 
demanding too much, and have taken advantage of th« 
boom at the termination of hostilities to get a higher price 
than that to which they were justly entitled; in fact 
almost all have been profiteering. Instead of realising 
that the one thing essential was to obtain the maximum 
output at the minimum cost to repair the wastage of war 
both employers and employed have taken advantage of 
the great scarcity to demand higher ‘* wages” either }), 
way of profits, direct wages, shorter hours or by decrease«| 
production. 

Thus, the price of everything has increased, and instea| 
of the cost of living falling as was anticipated after th 
signing of the Armistice, prices have not only been main 
tained, but in many cases have been increased. It is 
vital to us as an industrial nation to break through this 
vicious circle. 

The essential thing is reduction in costs, and costs 
depend not so much on the actual ** wages "’ paid as on the 
output obtained. If the output per man employed can be 
appreciably increased, the necessity for any large reduction 
of “ wages,”’ either to employers or employed, will be 
avoided, but this can only be done by all rendering mor 
efficient and honest service, and by the closest and most 
complete co-operation of all concerned. The men must 
increase their efforts, the staff improve their organisation, 
and the employers provide capital for better equipment. 

So far as I am aware, there has never been any official!) 
organised policy for restriction of output in our coal mine 
as there has been in some other industries, but there is no 
question that there has been a gradual decrease in th: 
output of coal per man employed underground for a 
number of years. In 1901 the average output was 400 
tons per man employed underground, this gradually, 
increased to 419 tons in 1906, from which date there was 
a steady decline to 348 in 1912. In 1915, notwithstanding 
the war, the output increased to 393 tons, but fell away 
again, until in 1918 it was only 337 tons, the lowest 
output recorded. Prussia during the same period increase:| 
her output from 357 tons.in 1901, to 411 in 1912, and in 
the year 1916 further increased it to 459 tons, or rathe: 
over 100 tons per man per year more than her output fo: 
1901. In 1918 her output fell to 409, but was still 52 ton 
per man above the average for 1901. 

The decrease in our output before the war, although it 
affected costs to some extent, was not nearly so serious 
as at present when, owing to the great increase in miners 
wages, largely necessitated by increased cost of living 
any reduction in output affects the cost of production to 
a much greater extent. I do not suggest this decrease i 
entirely due to the miners, and in some cases it is un 
doubtedly true that the owners have not done their part 
by installing the labour-saving appliances and modern 
equipment necessary to maintain maximum production, 
but there is no question that the miners are to a large 
extent responsible for the reduction in output. Wherever 
the blame may rest, the fact remains that output has 
decreased and our very existence as an industrial nation 
depends upon our reducing our cost of production, both 
by increasing the output and by accepting lower ‘‘ wages 

What are the main causes which have operated to decrease 

production, not only in coal, but in other industries ? | 
think they may largely be summed up in the word 
“‘insecurity.”’ insecurity for labour and insecurity for 
capital, which has destroyed confidence, led to friction 
often growing into antagonism between employer and 
employed, and made whole-hearted co-operation prac 
tically impossible. Workmen, on the one hand, are in 
constant fear of unemployment or the reduction of their 
wages below a fair standard of living, and capitalists, know 
ing that at any time their works may be thrown idle by 
demands from labour, which existing conditions make it 
impossible for them to meet, are unable to take the risks 
of financing contracts or of installing new plant to increase 
efficiency. 
It may be perfectly true, as economists tell us, that there 
is no such thing as over-production, but there is such « 
thing as local over-production, and this and various other 
things over which workmen have no control may suddenly 
so dislocate a particular industry, or the industry in a 
particular district, as to lead to serious unemployment 
The insecurity occasioned by unemployment is un 
doubtedly one of the tragedies of modern industrialism, 
and anvthing which can be done to remove or reduce this 
insecurity will be of the greatest benefit to the industrial 
life of the nation. 








Tue Farapay Sociery.—The Faraday Society is organising 
a@ general discussion on ‘* Physico-chemical Problems relating 
to the Soil,” to take place during the afternoon and evening of 
May 3lst next. The meeting will be held in the rooms of the 
Chemical Society, London, and it will be presided over by Sir 
A. Daniel Hall. F.R.S., Chief Scientific Advisor to the Board of 
Agriculture. The discussion will be opened by Dr. E. J. Russell, 
F.R.S., director of the Rothamsted Experimental Station, who 
will give a general survey of the subject. A series of papers 
dealing with soil moisture. organic constituents, absorption 
and colloidal phenomena will then be put forward as a basis 
for discussion. Further particulars of the meeting may be 
obtained from the Secretary of the Faraday Society, 10, Essex 

street, London, W.C. 2. 

INTERESTING Suip Conversion.—An interesting conversion 
has just been completed on the steamship Spaniel, one of the 
fleet of Messrs. G. and J. Burns, recently absorbed into the 
Coast Lines, Limited. The work was carried out at Liverpool 
by Messrs. H. and C, Grayson, under the direction of Mr. Wm. L 

Roxburgh, the engineer-in-chief of the Coast Lines, aided by 
his staff, and with the assistance of Messrs. A. T. Wall and Co., 
consulting naval architects and engineers, of Liverpool. Origin- 
ally built as @ passenger and general cargo boat, including the 
ewriage of cattle on the main deck, the Spaniel has now been 
stripped entirely of her passenger accommodation and her 
cattle-carrying capacity increased, so that she can now accom- 
modate 400 cattle and over 500 sheep. To effect the change, 
the deck-house on the poop was completely removed, as also 
were all the saloon cabins on the main deck aft and the cabins 
on the after "tween deck. The poop and bridge decks have 
been fitted with portable sheep pens and cattle stalls built on 
the main deck under the poop on the ‘tween decks throughout 
and in No. 2 hold, in addition to those already existing on the 
main deck amidships. Additional ventilators have been pro- 
vided to all the cattle spaces. and a complete wash deck service 
fitted for cleaning out stalls, together with a steam ejector 
system for draining the bilges. The Spaniel has made several 
trips since her conversion, and has, so we understand, given 








every satisfaction to her owners on service in her new role, 
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Students of Mechanical Engineering. 


ONE or two interesting points are brought out in the 
-ireular which has been issued by the Board of 
Education to local education authorities and others 
with respect to the examination of students following 
-ourses in mechanical engineering. It is stated that 
the Board sees no reason to modify its opinion thac 
in efficient system of testing and certificating students 
can be found by means of examinations conducted 
by teachers in association with external assessors. 
It has, however, been pointed out to the Board that 
the value of the certificates issued would be increased 
by associating with the arrangements under which 
certifieates are granted for mechanical engineering 
the chief professional body connected with the in- 
dustry. The Board concurs in that view, and arrange- 
nents have consequently been made for the issue of 
certifieates jointhy by the Board and the Institution 
of Mechanical Engineers. Steps have also been taken 
io secure that the certificates issued shall attest a 
ininimum national standard of attainment in approved 
courses of study, The assessors for the final examina- 
tion in mechanical engineering will be appointed 
hy the Institution, and the scheme as a whole will be 
carried out under the joint supervision of the Board 
and the Institution. Acknowledgment is given of 
the service which the Institution is making to the 
cause of technical education by consenting to take 
part in this work. It is understood that at a later 
date, when more experience of the quality of the work 
one by students in technical schools is available, 
the Council of the Institution will be prepared to 
consider whether certificates and diplomas issued 
under the new scheme may be accepted as giving 
-xemption from the Institution’s own examinations 
for intending members, 


Work of the Apprenticeship Association. 


fue fifteenth annual report of this Association 
indicates that a new era is being entered upon. The 
tact that all schemes for industrial training now being 
worked out by employers and trade unions include 
« regular indentured apprenticeship proves that the 
spade work done by the Association has not been 
wasted, and the appeal now made for financial sup- 
port will, it is hoped, be responded to in a generous 
spirit. The engineering and heavy metal trades 
absorb about one-third of the boys who come under 
the Association scheme, but it is proving very difficult 
at the present time owing to the depressed condition 
of all trades to find suitable openings for young people, 
and there is a congestion of applicants for positions 
in industry. Another problem has been created by 
the opening of the compulsory part-time day con- 
tinuation schools and the effect on the employment 
of children under sixteen years of age is being closely 
watched. Those who are not familiar with the work 
of the Association may be reminded that its method 
of operation is to collect information from local 
-killed employment committees, thus forming the 
necessary link between them. At the present time 
~ome of the local committees have ceased to exist, 
but it is believed that there is greater need than 
ever for @ central association ready to assist in the 
re-opening of skilled employment committees and 
in the formation of new ones. The Association carries 
on a steady propaganda in favour of apprenticeship 
and of giving girls and boys an opportunity to become 
skilled workers. 


Government Railway Policy. 


Raitway shareholders who feel that their interests 
are likely to be threatened by the Government 
Railway Bill are arranging to hold a series of public 
meetings throughout the country with the object of 
organising Opposition to any proposals which may be 
unfair to those who have invested money in British 
railways. Meetings have been arranged not only for 
London, but for all the great provincial centres. 


Herr Stinnes’ Enterprises. 


STATEMENTS in the German and Austrian Press 
indicate that Herr Hugo Stinnes, either on his own 
account or in conjunction with Herr Thyssen, is 
obtaining control of many important industrial 
undertakings. The latest acquisition is that of the 
great Austrian steel works, Montan-Aktien-Gesell- 
schaft, and he has also obtained a controlling influence 
in the Italian Fiat works. The iron and steel works 
controlled by the Stinnes interests include the Fried- 
rich Wilhelm Works, Dortmund Iron and Steel 
Ww orks, Rote Erde at Dortmund, Haspe Steel Works, 
North Sea works at Emden, the Weber works at 
Brandenburg, Bochum Steel Foundry, Bochum Com- 
pany for Steei Industry, the Vulcan, Duisburg, and 
Flensburg Works, Diisseldorf Tube Works, Tied] 
Tube Works, Hiiften Tin-plate Works, Gelsenkirchen 
Blast furnaces, Ratibor Steel Works, Béhler Steel 
Works, Diisseldorf, and Gelsenkirchen Tron Foundry. 








Other Stinnes interests are bound up with Schuckert 
Electrical Works, Niirnberg; the Siemens-Schuckert 
Electrical Works, Berlin; the Rhenish Westphalian 
Electricity Company, Essen ; and works at Osnabriick 
for generating electrical energy. 


Key Industries Bill. 


Tue delay in introducing the Bill to give protection 
to certain industries and of providing means of 
overcoming adverse effects of the condition of 
international exchanges was the subject of repre- 
sentations made on Tuesday last by the National Union 
of Manufacturers and other trade associations at an 
interyiew with the President of the Board of Trade. 
Mr. Baldwin was reminded that the delay in intro- 
ducing legislation was having a disastrous effect on 
certain British industries, particularly some branches 
of the glass trade. A strong plea was made that when 
the Government Bil] was introduced its provision 
should apply to glass bulbs and gas mantles. In 
connection with the exchange situation it was pointed 
out that German competition was crushing British 
industry, and that it was nee@ssary in any tariff 
which might be proposed .by the Government that 
the difference between the external and internal 
value of German and other foreign currencies should 
be taken into account. Coalition Liberals are reported 
to be growing uneasy on the subject of the Bill, and 
have held several meetings to diseuss the policy to 
be adopted when the question comes before Par- 
liament. 


International Strike Threat. 


Tue strike of marine engineers in America, which 
has been called for May Ist, will, it is understood, 
involve some hundreds of thousands of employees. 
It is stated, indeed, that not only British marine 
engineers, who have been awaiting the outcome of 
the situation in America, but marine engineers in 
other countries may be brought into the struggle, 
which would thus assume a wide international basis. 


Engineering Wages Conference. 


THE meeting which was held at the end of last 
week between the Engineering and National Em- 
ployers’ Federation and the Amalgamated Engineering 
Union enabled the whole question as to the reasons 
for the proposed reduction in engineering wages to 
be frankly discussed. The suggestion which has been 
put forward by employers is that wages should be 
reduced by 6s, a week in the case of time workers, 
and by 15 per cent. in the case of piece workers. 
Another subject which received attention was the 
desirability of withdrawing the restrictions upon 
overtime which have been made by district com- 
mittees of the labour union. Following the meeting 
with employers a national delegate conference of 
the Amalgamated Engineering Union has been held 
in London this week, te consider the proposed wage 
reductions. Over 900 delegates attended, and 
it is known that the opinions generally expressed by 
delegates were in favour of the reductions being 
opposed on the ground that they are not warranted 
be economic conditions, It has been pointed out that 
over 300,000 workers would be involved, and that the 
annual wage bill would be reduced, if employers’ 
proposals were carried into effect, by £12,500,000. 
The uncompromising attitude of the Labour Party 
is to be regretted, having regard to the unsatisfactory 
conditions in the engineering trades. , 


London Traffic Congestion. 


Lonpon members of Parliament resent the delay 
in giving effect to the r dations of the Com- 
mittee which recently reported to the Ministry of 
Transport. Following a suggestion from the Ministry 
that a simplified scheme should be put forward for 
dealing with London traffic, it was decided at the 
meeting held at the House of Commons a few days 
ago to appoint a sub-committee to deal with the 
matter. The Committee, which includes Mr. Kennedy 
Jones, Viscount Curzon, Sir William Bull, Mr. Gilbert 
and Mr. Purchase, hopes to put forward a scheme in 
the course of a few days. 





Transport Workers and the Strike. 


THE action which has been taken by transport 
workers and by a certain number of railway men in 
seeking to place an embargo on the movement of coai 
already raised is not calculated to further the efforts 
which are being made to put an end to the miners’ 
strike. The National Transport Workers’ Federation 
Executive has passed a resolution to the effect that 
men employed at eoaling and bunkering ports should 
refuse to bunker any ship taking less than its normal 
quantity of bunkers in order to reach a foreign or 
colonial coaling port. Transport workers are also 





asked to refuse to discharge coal consigned to this 
country from abroad, or to do other work which would 
enable the available coal resources of the country to 
be used in a manner which might be to the a 
vantage of the miners in their present conflict with 
employers. Domestic coal is ed. The Federa- 
tion is also seeking the assistance of the Inter 
national Transport Workers’ Conference and the 
American Longshoremen’s Association in an endeavou: 
to prevent continental or American coal being 

to this country) The railwaymen’s action 
f an instruction from the National Union 
Executive that neither i coal nor coal at 
colliery sidings must be handled. 


Opening of New Albert Dock. 


Arrer many delays, the new Albert Dock extension. 
which will add 68 acres of deep-water area and 2) 
miles of quays to the dock estate of the Port of 
Lendon Authority, is to be formally opened.by the 
King on July 8th. There has been considerable 
reticence in the publication of the technical detail~ 
from the engineering standpoint of this important 
work, but it is anticipated, now that a date has been 
fixed for the opening ceremony, that there will be nv 
further delay in the issue of an authoritative account 
of the new dock works. 


Closing of the Royal Dockyards. 
CONSIDERABLE anxiety has been aroused at the 
announcement that Reya) dockyards in South Wale- 
and Ireland will be closed. Large numbers of men 
are likely to be affected by this step, and a strony 
deputation comprising members of Parliament fo: 


dockyard districts, tatives of the Welsh 
i Party, the Labour Party, and local 


interests has been received by the First Lord of the 

Admiralty. No immediate success in obtaimng « 

reversal of the announced Government policy ha~ 

been met with, but in reply to the statement made b. 

Sir Evan Jones, Lord Lee has promised to give the 

question his most careful consideration, and to com 
icate his decision at an early date. 


Future of Finsbury. Technical College. 


THe various phases of the developments in con 
nection with the appeal for funds to tide the Finsbury 
Technical College over a difficult period have been 
dealt with in previous issues. Unfortunately, the 
attempt to make the future of the College inde 
pendent of Government aid was not successful, and 
the City and Guilds of London Institute had had 
no alternative but to allow the College to become «a 
State-aided centre of technical education. The pro 
posals made for financial assistance by the Board of 
Education and the London County Council have 
therefore been accepted, and the continuation of the 
College for at least. a term of years is now assured. 


Institute of Physics. 

Ar a meeting held on Wednesday evening under 
the presidency of Sir Richard Glazebrook at the 
Institution of Civil Engineers the Institute of Physics 
was formally inaugurated. The scope of work out 
lined is somewhat wide. The Institute will give 
attention. to all those matters concerning the pro 
fessional interests of physicists which have hithert« 
been or have not been efficiently handled. 
It will also grant diplomas to corporate members in 
order to attain authoritative recognition of physicists 
er i in professional work. Corporate members 
will be of two grades, Associates and Fellows, election 
to these classes depending upon academic qualifi- 
cations. A membership of 300 has been alread) 
secured. 


Producer Gas for Motor Vehicles. 


Tue employment of alternative fuels is being 
foreed upon the road transport industry by the 
searcity and high price of petrol and the famine in 
that fuel which is clearly in view. Experiments with 
producer gas, which is one of the most promising of 
the new motor fuels, have been in progress for some 
time past;-and a demonstration of the Parker ga. 
producer plant was given in London on Wednesday. 
The apparatus which has been evolved has the advan 
tages of being simple in design, and special attention 
has been given to making it of both small dimensions 
and weight, and therefore suitable for installation on 
motor vehicles. There is no need to describe the 
plant in detail. The results achieved are of more 
interest. It is stated that it has been tested on a 
number of 3-ton lorries, and that the fuel consumption 
on full lead for a distance of 100 miles has averaged 
300 lb. of coke, costing 13s. 8d., whereas if petrol 
had been used as fuel the consumption would have 
been 17 gals., costing £3. Expressed in ton-miles, 
the fuel costs are stated to have worked out at . 36d, 
per net ton-mile. 
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Electric Trucks and Industrial 


Locomotives. 
No. VILI.*—(Concluded. ) 
CHARGING EQUIPMENTS. 


the excess voltage in a resistance is very wasteful, 
especially if the batteries of several trucks are charged 
in.parallely The loss involved by adopting this method 
fS, 6f Colifsé,; arfived at by multiplying the current 
flowing into the cells by the drop across the resistance 
which is connected in series with the battery. Suppose 
that the supply pressure is 440 volts and the pressure 
needed for charging the battery 40 volts. If the 


‘ 


single truck is in use and where the supply pres 
sure is not more than 110 volts it may be pe: 


missible to employ a resistance, but, generally speak 
ing, it will. be found that the use of a motor generato: 
results in a considerable saving. 

Simple and convenient resistance charging units, 
suitable for charging the batteries of electric trucks 
or road vehicles, are made by the Igranic Electrix 





THE main point that has to be settled when con- 
sidering the question of employing electrie battery 





FIG. 61--IGRANIC , CHARGING UNITS 


trucks, tractors, or industrial locomotives is how the | amount of energy drawn from the mains is 440 40 
cells are to be charged. Assuming that a supply of = 17,600 watts, or 17.6 units per hour, whilst only 
electricity is available, it is essential to consider the 40 x 40 = 1600 watts are actually put into the 
manner in which the voltage across the mains is to battery. It is clear then that with current at its pre- 
be reduced in order that the charging current may be sent priee the practice of charging low voltage 
limited to the permissible value, or, if the current batteries through resistances is decidedly un 


charging current is, say, 40 ampéres then the total 





These units can 


Company and are shown in Fig. 61. 





FIG. 62--A CROMPTON CHARGING PLANT 


be assembled in frames which, as a rule, are capabl: 
of carrying six units. It would be very uneconomica, 
to employ resistances for charging six trucks from 
a supply system working at any of the most com 
mon voltages ; but it will readily be perceived that 
charging units of this type may be employed with 




















FIG. 64 SILVERTOWN D.C. CHARGING SET 


FIG. 63--SILVERTOWN A.C. CHARGING 


happens to be an alternating one, how it is to be’| economical. In the great majority of cases, therefore, 
converted into a steady current flowing in ‘one diree- | and especially in places where a fleet of trucks is in 
tion. It can easily be seen that if the supply pressure | use, @ motor generator is essential. The cost of a 
greatly exceeds the requisite charging pressure,} machine of this kind will, in many instances, be 
quickly covered by the reduction in the losses which 
are inseparable from series resistances. Where a 


which is usually the case, the practice of absorbing 





* No. VII. appeared April 22nd 





' charge. 


FIG. 65 B.E.V. CHARGING SWITCHBOARD 


advantage in conjunction with a motor generator, 
for when charging several batteries in parallel a small 
amount of resistance in series with each battery, 
enables the charging current in individual circuits to 
be adjusted at will, according to the condition of the 
Each unit consists of a slate base, which 
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carries & sliding resistance switch, a low-current cut- 
out, @ meter reading switch, a pilot lamp and fuses, 
the grid resistance, which is in series with the battery, 
being fixed at the back. The low-current cut-out is 
interlocked with the resistance switch, so that it 
cannot be closed unless all the resistance is first 
inserted in the circuit ; but oneoe the circuit has been 
completed the resistance can be varied at will. If the 
supply voltage drops below the battery voltage then 
the cut-out opens the circuit automatically, whilst if 
for any reason the charging current becomes excessive 
the circuit is opened by means of the fuses. If the 
generator fuses blow whilst several batteries are being 
charged in parallel the no-voltage cut-outs will pre- 
vent one battery discharging into another. A tripping 
coil can, if desired, be fitted to the low-current cut-out, 
sy that it can be opened at a distant point, or the 


Supply Main 
fuse 


(oP Switch 









Generator field on a Keg vs fr 


. | 
and if the battery leads are properly connected the 
voltage of the cells will be indicated, but if the eon- 
nections are improperly made the needle of the instru- 


ment will tend te move off the écale. 
however, that the cells have been 


Assuming, 
conneeted up 


correctly, the low-current circuit breaker is closed and | 


the resistance adjusted to make the charging current 
assume the proper value, and when the ammeter 
shows that that current has been 
instrument switch is released, when it flies back 
under the action of a spring, and cuts the méter 
out of circuit. The voltage and current of any 


obteined the | 


battery may be ascertained at any time by moving | 
the meter reading switch on to the instrument contact. | 
It will, of course, readily be understood that when | 


several batteries are charged in parallel any alteration 
in the voltage of the motor generator set will ‘affect 


Supply Main 
hase; 


OP. ~~? 


eaten 
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FIG. 66 CONNECTIONS FOR A LANCASHIRE REDUCER SET 


tripping coil can be connected up to an ampére-hour 
meter provided with special contacts which are 
opened and closed by the pointer of the instrument, 
o that when the cells are fully charged the two con- 
tacts on the instrument are brought together and the 
tripping eoil on the low-current cut-out opens the 
circuit automatically. 

The meter reading switch fitted to these charging 
units enables a single combined ammeter and volt- 
meter to serve for any number of batteries, and it 
may also be used for completely disconnecting the 
battery from the supply circuit. When the switch is 
placed in the “ open’”’ position the main circuit is 
broken on the low-current cut-out, whilst when it is 
placed in the ** closed” position the circuit is com- 
pleted. In the third position the switch couples up 
the combined voltmeter and ammeter. To ascertain 







(27 Suited aaa 


Battery 











fuse ; 
| DP Switch f 


the charging current of all the batteries, but a small 
amount of resistance in series with each circuit 
enables the current of eech battery to be regulated 
at will. 

Electric truck and other vehicle batteriés can be 
charged in accordance with two methods, known as 
the constant-current and constant-potential methods. 
In the ease of the former method, which is most 
frequently adopted in this country, the voltage 
applied to the battery is adjusted as the charge pro- 
gresses, so as to compensate for the rise in the battery 
voltage in order to keep the charging current more or 
less constant ; but in the case of the constant-poten- 
tial method the charge is started at a fairly high rate 
and the current is allowed to taper off. The makers 
of the Exide Ironclad battery publish tables giving 
the rates at which cells of different capecities may be 


| require boosting. 





equivalent to 2. 3 volts per cell, andthe pressure should 
be maintained et this value until the current has fallen 
off to the specified finishing rate, when the current is 
kept constant at this value until the completion of the 
charge. As stated in a previous article, Exide Iron- 
elad cells may be given heavy boosting eharges for 
short periods. The nearer to the discharged ¢on- 
dition a battery is the higher is the charging current 
it can take, and by starting the charge at a high rate 
and by allowing the current to taper off to a low rate 
at the end of the charge a large proportion of ‘the 
current discharged can be put back into the battery 
in a very short space of time. ‘Phere are’ several 
methods of boosting Exide Tronclad cells, but in many 
instances the batteries of electric trucks do ‘not 
Very frequently a charge at the 
end of the day will suffice for operating the vehicle on 





LANCASHIRE MOTOR-GENERATOR SET 


the day following. If, however, a truck has to climb 
gradients or has to haul heavily loaded trailers the 
batteries are, of course, discharged more rapidly than 
when a vehicle is simply used for hauling its norma! 
load on the level. For boosting Exide batteries in 
accordance with the constant-potential method the 
pressure applied to the terminals of the battery should 
be about 2.3 volts per cell, and the wiring should, of 
course, be capable of carrying the maximum current. 
When several batteries are be boosted from a 
motor generator the correct voltage for each battery 
can be obtained by connecting an adjustable resist- 
ance in each charging circuit and by adjusting the 
resistances so thet each cell receives 2.3 volts. 
Under normal conditions the cells will not reach 
the free gassing point and the electrolyte will not 
attain an excessive temperature if the battery is 


to 





the charging voltage and current of any particular 
battery, therefore, the operator merely has to place 
the switch of the charging unit belonging to that 
battery on the meter reading contact, when the com- 
bined voltmeter and ammeter indicates the volts 
and ampéres on two separate scales. If the low- 
current cut-out happens to be open the meter will 
simply give the open cireuit voltage of the battery. 
As the circuit.is always actually broken on the 
low-current cut-out, which is fitted with a magnetic 
blow-out, arcing at the contacts of the hand-operated 
switch is obviated. The pilot lamp is connected to 
the battery plug terminals, so that when the plug is 
placed in the receptacle the lamp lights and indicates 
that everything is ready for charging. The instrument 
Switch can then be moved to the reading position, 





FIG. 68--FLEET OF ELECTRIC TRUCKS BEING CHARGED 


charged in accordance with the constant-current | 
method. When the charge is started a constant- | 
cureent is sent into the battery until the pressure | 
across the terminals has risen to 2.4 volts per cell, 
and it is then cut down to a specified finishing value, | 
which is kept constant until the charge has been com- 
pleted. The starting currents recommended by the 
makers of these batteries have been found to be the 
most suitable currents, but they may be varied be- 
tween one-half and three times the values specified 
in the tables. 

Constant-voltage charging necessitates little atten- 
tion, because the current is allowed to drop off from 
a high rate to a relative low rate at the finish. When | 
charging Exide Ironclad cells in accordance with this 
method the voltage applied to the battery should be 


inadvertently left on charge longer than is necessary 


| on account of the battery pressure rising as the charge 


In some cases, however, it is more con- 


progresses, 


| venient to give a boosting charge at a constant current, 


and as there is generally only a limited amount of 
time available, it is desirable to know at what rate 
the cells may be charged. A convenient formula for 
arriving at this, when tho cells are of the Exide type, 
is the following : 

Charging current in ampéres = 

Ampéres already discharged — 
1 + hours available for boosting. 








| This gives the maximum current which can be put 


into the cells in the time specified. Care must be 


| taken to see, however, that the charge is not con- 


tinued after the time given by the calculation, as 
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otherwise injurious gassing and heating will result. 
The makers of these Exide cells supply tables giving 
the Maximum boosting rates permissible for cells of 
various sizes, and by making use of these tables 
calculations can be avoided. In order to keep these 
batteries in good condition an equalising charge should 
be given to them once a week, quite irrespective of the 
ordinary charges. If the vehicle is fitted with an 
ampére-hour meter the needle of the instrument is set 
forward and the cells are charged at a special current 
rate specified by the makers, and the charge is con- 
tinued until the specifie gravity and voltage of the 
eells are found to remain constant for four successive 
hours. The charge is continued at the special low 
rate regardless of the ampére-hour meter, and when 
the charge is finished the needle of the instrument is 
set back to the zero position. 

The average working voltage of the Edison accumu- 
lator is 1.2 volts per cell at the normal five-hour rate 
of discharge, but at the lower rates it may be increased 
to nearly 1.3 volts per cell. During the charging pro- 
cess @ progressive rise in voltage occurs over the seven- 
hour period, which is the normal time required for 
charging with a constant current. At the beginning 
of the charge the voltage across each cell is in the 
region of 1.55 volts, but it rises gradually until it 
attains a final and practically steady value of 1.84 
volts per cell. When the charging is done at prac- 
tically constant pressure and is completed within the 
normal time of seven hours a pressure corresponding 
to 1.67 volts per cell must be maintained for the whole 
of the charging period. Edison cells are claimed to 
give on an average from 7.5 to 12 ampér -hours per 
pound weight of the battery, completely coool 
and ready for service, and to give a practically 
undiminished ampére-hour output at high rates of 
(lischarge. Moreover, as the condition of the battery 
is @ direct function of the ampére-hour output 
voltage and specific gravity readings are unnecessary. 
The ampére-hour efficiency of the cells at the normal 
rate of charge and discharge is claimed to be from 
75 to 80 per cent., and the corresponding watt-hour 
efficiency from 55 to 60 per cent. It is also claimed 
that the efficiency of the cells does not fall off with 
use, and the plates are in no way damaged by heavy 
boosting charges. The cells may be boosted at five 
times the normal charging rate for five to ten minutes, 
at four times the normal rate for ten to fifteen minutes, 
at three times the normal rate for fifteen to thirty 
minutes, and at twice the normal rate for thirty to 
sixty minutes, the corresponding charging voltages 
per cell being 1.92, 1.9, 1.87, and 1.83 respectively. 

The limiting factor governing the rate at which 
these cells may be charged is the electrolyte tempera- 
ture, which should not exceed 115 deg. Fah., and by 
adhering to the boosting currents and periods of 
charging given above the temperature is limited to 
the desired value. In general, the shorter the period 
of charging at any given rate the higher is the effi- 
ciency of the cells; but it should always be remem- 
bered that the practice of boosting should only be 
resorted to in order to refresh the cells. As the elec- 
trolyte of the Edison accumulator consists of a solu- 
tion of potash and a small quantity of lithia, there are 
no acid fumes. The plates cannot sulphate and the 
density of the electrolyte does not change with the 
condition of the charge. From time to time, however, 
the cells must be topped up with pure distilled water. 
This may be done most conveniently with the aid of 
the special filling outfit supplied by the makers. A 
tank containing the electrolyte is placed on a shelf 
about 4ft. or 5it. above the cells, and the water is 
supplied te the openings through a flexible pipe and 
nozzle with electrical connections at the end, and 
when the electrolyte reaches the proper level an elec- 
tric bell cireuit is completed, when the operator 
releases a lever which closes a valve. The device, 
therefore, automatically indicates when the electrolyte 
in each cell is at the correct level and the risk of over- 
filling the cells is obviated. 

Motor generators suitable for charging the batteries 
of electric trucks are made by all the leading electrical 
firms. The motor is, of course, designed to suit the 
supply and the generator to give the requisite charging 
voltage. For alternating-current supplies single, two 
or three-phase motors are employed, according to 
circumstanees. Mercury vapour rectifiers, as supplied 
by the Hewittic Electric Company, Limited, may also 
be utilised for charging batteries from alternating- 
current circuits, although at the present time motor 
generators are more frequently used in this country. In 
America, however, these rectifiers are employed fairly 
extensively on account of the fact that they have a 
high efficiency and are devoid of moving parts. A 
motor generator set complete with switchboard and 
suitable for charging truck batteries from alternating- 
current mains is shown in Fig. 63. This is a set built 
by the India Rubber and Gutta Percha Company, of 
Silvertown, and in this particular case the motor 
which drives the dynamo is designed for working 
with three-phase current. Similar sets—see Fig. 64— 
are also built by this firm for reducing the voltages of 
direct -current supplies, the motor in this case being, of 
course, an ordinary shunt-wound direct-current 
machine designed to suit the particular voltage across 
the supply mains. The switchboard is fitted with all 


the usual switches and measuring instruments that 
are used with motor generators, such as the motor 





= 


starter fuses, ammeters and voltmeters, and a field 
regulator for regulating the voltage of the generator. 
There is also a low-current circuit breaker for cutting 
out the battery in the event of the supply pressure 
dropping below that of the combined pressure of the 
cells. When a number of trucks have to be charged 
simultaneously a feeder panel is frequently provided 
for each truck, as shown on the right of Fig. 65. This 
illustration shows a motor generator and charging 
panel supplied by British Electric Vehicles, Limited, 
of Southport, The motor starter in this particular 
case has not yet been fixed in position, but the field 
regulating switch which controls the generator 
voltage is to be seen below the main switch and fuses 
on the generator panel. The charging panel is fitted 
with an ammeter, fuses, charging switch, and cut-out. 

A special machine for charging truck and other 
electric vehicle batteries has been introduced by the 
Lancashire Dynamo and Motor Company, of Trafford 
Park, Manchester. It differs from an ordinary motor 
generator in that the dynamo and motor .are elec- 
trically connected as well as mechanically connected, 
and an increased efficiency is thus secured. The 
machine is also claimed to be cheaper and to occupy less 
space than an ordinary set. The connections for the 
machine are shown in Fig. 66, where it will be seen that 
the dynamo and motor are connected in series and 
the battery to be charged is joined across the dynamo 
terminals. In the case of an ordinary motor generator 
the efficiency is, of course, expressed by motor effi- 
ciency multiplied by the generator efficiency, but in 
the case of this machine made by the Lancashire 
Dynamo and Motor Company the efficiency is given by 
Motor volts x motor efficiency < generator efficiency 

; + generator volts 
Supply pressure 

The imereased efficiency over that obtained with a 
motor generator of the ordinary type is said to range 
from 4 to 12 per cent. Apart from the fact that the 
dynamo and motor are electrically connected as shown 
in the diagram, the machine does not differ from a set 
with the two machines simply mechanically con- 
nected. The field windings for the motor and 
generator are directly connected across the mains and 
a regulating resistance is provided to vary the dynamo 
pressure. Naturally, the armatures of the two 
machines are wound so that the sum of the two volt- 
ages measured across the brushes of each machine is 
equal to the supply voltage and that across the 
dynamo is the voltage needed for charging the 
cells. Of course, this principle is only applicable when 
the supply is a direct-current one. For changing 
alternating current into direct current the motor can 
only be coupled to the dynamo mechanically as in 
Figs. 63 and 67, the latter showing a Lancashire 
motor generator for charging batteries from alter- 
nating-current mains. In this case the switch pillars 
are used for control purposes, the pillar on the left 
containing all the switches necessary for starting and 
protecting the motor, and that on the right the switch- 
gear and instruments associated with the charging 
circuit. Any number of these charging switch pillars 
can, of course, be provided, according to the number of 
vehicles that have to be charged. 

Crompton and Co., of Chelmsford, have supplied 
a large number of motor generators and switchboards 
for charging electric vehicles, and Fig. 62 shows a 
motor generator and switchboard built for charging 
a large fleet of trucks belonging to Furness, Withy 
and Co., of London. The set is built for charging 
ten 36-volt batteries simultaneously. The switch- 
gear compri the instruments, starter 
main switch and fuses for the motor side of the set, 
and also the usual control gear for the dynamo side. 
The low-tension current is supplied to a number of 
charging panels as shown in Fig. 68, and the trucks are 
connected up to these panels according to require- 
ments, each panel being fitted with a resistance for 
controlling the current during the finishing and 
ising charges. The trucks were supplied by 
Trwin and Jones, of London. 








Jubilee of a Scottish Steel Firm. 


Firty years ago, on February 17th, 1871, the erection 
was begun on the outskirts of Motherwell of the establish- 
ment known to-day as the Dalzell Steel and Iron Works.* 
It is on record that the founder, Mr. David Colville, sen., 
and his two elder sons, John and Archibald, took a share 
in the actual physical work involved in the building 
operations. Mr. David Colville. sen., was born at Campbel- 
town in 1813, and in association with his father was at 
first engaged in the ownership and control of several 
coasting vessels. In 1860 he became joint partner in a 
firm, Colville and Gray, of the Clifton Ironworks, Coat- 
bridge. On the dissolution of the partnership ten years 
afterwards, Mr. Colville determined to set up malleable 
ironworks of his own, and ultimately chose Motherwell 
as the neighbourhood fgr them. With twenty puddling 
furnaces, two ball furnaces, and an 18in. and a 12in. mill, 
the new works were started early in 1872, and gave em- 
ployment to 200 men. 

Difficulties and disappointments were experienced at 
first, but with the receipt of a contract for the supply of 





iron bars for the new Tay Bridge, following the disaster 
of 1879, the firm’s prosperity became securely established 
In 1879 the first important development was begun, 
namely the institution of steel making at the Dalzell. 
works. The new department was placed under the manage 
ment of Mr. David Colville, jun., the founder's third 
son, who, with keen foresight, had been sent by his fathe: 
to undergo a lengthy practical training at the Newton 
Siemens works of the Stee] Company of Scotland, then the 
only steel-making concern in the country. Under Mr 
David, jun.’s keen management the firm’s steel-making 
activities were extensively developed. In 1895 the firm 
was converted into a private limited liability company 
with the founder as chairman. Mr. David, sen., died in 
1397, and was succeeded by his eldest son, Mr. John. On 
the death of his brother, in 1901, Mr. Archibald became 
chairman, and with Mr. David was responsible for « 
consistent growth in the firm’s prosperity. 

The war found the works considerably enlarged, but 
speedily led to their being farther extended. The detailed 
record of their extension is given in an interesting souvenir 
which the firm has issued to commemorate its jubilee 
It is sufficient here to say that whereas in 1914 the Dalzel! 
works employed about 2800 hands and produced some 
318,000 tons of steel ingots per annum, by 1917 the 
number of workpeople had risen to 5000 and the output 
to nearly 468,000 tons. During the war, too, the company 
enlarged its interests by acquiring the works of the Clyde 
bridge Stee] Company, Limited, and the Glengarnock [ron 
and Steel Company, Limited. A full description of the 
Glengarnock works and of the extensions carried out ther: 
after Messrs. Colville took control was, it may be recalled. 
given in our issue of July 25th, 1919. To-day the com 
pany’s various works have a capacity for producing over 
a million tons of steel ingots per year. 

The strain and responsibility thrown upon the chairman 
and his brother by these war-time activities had a tragi: 
result. Mr. David was struck down suddenly and died on 
October 16th, 1916, and on December Ith of the sam« 
year, Mr. Archibald succumbed after a brief illness. Mr 
Archibald was succeeded in the chair by Mr. John Craig. 
who continues to hold the office, and is to-day supporte:! 
on the board by three grandsons of the founder. Since 
the Armistice the firm has become closely amalgamated 
with Harland and Wolff, Limited, its largest customers. 
has secured the control of the sheet and galvanising work~ 
of Smith and M’Lean, Limited, and has purchased the 
works and plant of the Carnlough Lime Company. Limited. 
in County Antrim. In addition, it has a controlling 
interest in the Clyde Alloy Steel Company, Limited, « 
company established to produce steel castings and special 
steel by electric methods. It should be added that since 
the beginning of 1917 Messrs. Colvilie have been the pro 
prietors of the twenty-four coal pits in Lanarkshire and 
Stirlingshire formerly owned by Archibald Russell, Limited 
Altogether, the company and its allied concerns now 
employ between them about 18,000 workers. 








PATENT LAW IN GREECE. 


Tue Patent Law recently passed in Greece is largely 
based on the British Statute, and requires thac the inven- 
tions which may be protected shall be capable of industrial 
application and be novel in Greece at the time of avplying. 
A special article provides that a patent shall only relate 
to a single invention, but no statement is made as to what 
will happen if the specification filed covers more than one. 
A patent for a process extends to the products directly 
obtained by the process. No patent is to be effective 
against any person already working the invention in 
Greece or having made the necessary preparations for 
working it, but that right can only be transmitted by 
inheritance or goodwill. The term of a patent is fifteen 

from the date of application. Provision is made 
lor enabling the surrender of a grant to be effected and 
for annulling a patent. The grounds on which a parent 
may be declared null eppear to be very broad, and include 
lack of capability of industrial application and want of 
novelty. 

Patents of addition, to expire with the principal patent. 
may be obtained. 

The procedure to be adopted with fespect to a broa:l 
patent and a subsequent specific patent for a particular 
form in which the latter may not be used without lieence 
from the owner of the main patent is detailed. Provision~ 
are also made for dealing with patents owned by several 
persons. It is noted that the Law contains means for 
securing compulsory licences somewha* on the lines of the 
licences of right introduced into the latest Patent Act in 
this country. 

Documents must be in the Greek language and the 
metric system of weights and measures must be used. 
Greece has not jomed the International Convention. 
and presunably no right of priority can be obtained on the 
basis of a foreign application already having been filed. 
but if the foreign patent has been granted the applicant 
has a right of priority of twelve months from the date of 
the foreign patent providing reciprocal arrangements be 
made 





Patents of invention relating to war matters first filed 
in Greece may be opposed by the Minister of War, but 
inventions imported from abroad are exempt from such 
opposition. No search as to novelty is made by the 
examiners, but in certain cases the papers are submitted 
to experts for consideration, presumably, however, only 
with respect to legal matters. 








Ketvixn Mepar.—The presentation of the first award of the 
Kelvin Medal will be made by the Right Hon. A. J. Balfour. 
O.M.. F.R.S., in the Hall of the Institution of Civil Engineers to 
Dr. William Cawthorne Unwin, F.R.S., on Wednesday, May 
4th, at 4 o'clock. The Medal was founded in 1914, principally 
by British and American engineers. to commemorate the 
achievements of Lord Kelvin in those branches of science which 
are especially applicable to engineering. The awerd is dealt 
with by a committee of the Presidents of the respresentative 
British engineering institutions, after their considereticn of 
dations received from similar bodies in ell parts of 





* The name of the works is frequently pronounced as it is 
spelt, even in Scotland. The correct pronunciation is Mee-ell. 
the “z” being silent—actually it represents the old-time 
Seottish “‘y”’—as in Cadzow. Culzean, Menzier. and other 


rect 
the world, and, in accordance with the terms of the Trust. 
it is made td the person whom the committee finds to be most 
worthy to receive this recognition of pre-eminence in the 
br hes of i ing with which Lord Kelvin’s scientific 











proper names. 


work and researches were identified. 
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Railway Matters, 





Ir was announced in the House of Commons on Monday 
last that Sir Eric Geddes hopes to introduce the Railways 
Bill next week. 


Despite the industrial crisis, a loan of 7} millions at 7 
per cent. for the Indian Government was quickly over- 
subscribed when put on the market on April 2st. It is 
understood that a considerable proportion of the loan is to 
be spent on rolling steck to be built in this country. 


[HE increasing cost of railway equipment is indicated 


by the Taff Vale Com any having in its report for 1920 a | 


capital entry of £17,954 for two 0-6-2 tank engines and 
the Barry one of £5928 for a breakdown crane. The 
former Company proposes to spend from capital £120,000 
on engines, £60,000 on coaching vehicle, and £26,000 on 
wagons this year. 


AccorDING to the railway operating statistics for 
January, thirty-five locomotives, seventy-three carriages, 
and 2695 wagons were completed during the month. No 
improvernent was effected in the ber of |} tives 
under and awaiting repair, which, on January 3ist, 1921, 
represented 26.6 per cent. of the total stock. The per- 
centage of wagons under and awaiting repair was, however, 
reduced to 3.66 per cent. of the stock. 


THERE is no statutory maximum to the charges made for 
the North British Rai way ferries across the Forth at 
Granton and Queensferry. In view of the loss in working, 
the company has in reased the charges for motor cars 
by as mu: h, in some instances, as 403 per cent. and for 
motor cy les 900 percent. As complaints have been made 
as to these, the Minister of Transport has referred the 
matter to the Rates Advisory Committee. 





Last year the London and North-Western 
Company spent £189,555 from capital on 940 open wagons, 
©12,864 on 49 covered wagons, £18,092 on 48 timber 
trucks, and £16,035 on 63 wagons for lo omotive coal. It 


Railway | 


Notes and Memoranda. 





Four military searchlights, ranking well amongst the 
most powerful ever built, have been constructed by an 
American firm for Java. These searchlights are each rated 
at 300,000,000 candie-power, and were designed by 
| American and Dutch engineers several years ago. In each 
| case, the lens is 36in. in diameter. 


| Tue average heating value of several Natal coals, 
| mentioned in the South African Mining and Engineering 
Journal, works out at 13,932 B.T.U., the ash content at 
7.8 per cent., and the sulphur at 1.16 per cent. The 
corresponding figures for five Transvaal coals are 12,500 
B.T.U., 13.2 per cent. and 1.15 per cent. respectively. 

A LARGE business is being done in America in connection 
with manufacturing small motors for driving gramo- 
phones. The motors used can be fitted to any sort of 
gramophone, and are provided with an automatic siopping 
switch,so that not ee ee ene One 
cost of operation is reduced to it } cent. ,say, }d. perhour. 

A LARGE water power station is now being built at 
tsi, Finland, about 70 kiloms. east of Bjorneborg. A 
transmission line will be leid down the whole of that 
distance to conduct about 7000 horse-power to the indus- 


trial establishments at Bj borg. power station, 
which is being built by Bjorneborg Power Company 
with a capital of 2,000,000 Finnish marks, is expected to 


be ready this month. 


In the course of a lecture before the Chemical, Metal- 
lurzical and Mining Society of South Africa, Mr. C. J. 
Gray, Inspector of Mines, recently urged that the only 
satisfactory means of combating miner’s phthisis in the 
gold mines would be the thorough ventilation of the 
workings on « scale similar to that employed in English 
coal mines. Water sprays and atomisers were, he said, 
of comparatively little value for the purpose. 


A cuRrovs contrivance which can move both on land 





spent £139,856 from capital on electric trains and proposes | and in the water, and which is known as a sea tank, has 


to spend £380,000 this year and £170,000 m subsequent 
years thereon. 
wagons and proposes to spend £112,000 this year. 


(ASKING a question on the 7th instant as to railway com- 
panies and road traffic, Mr. Marshall Stevens inquired why | 


been undergoing official trials at Marseilles. Built to 


The Great Central spent £195,393 on | resemble a heavy motor launch, and fitted with cater- 


| pillar wheels and a screw, this amphibious tank was able 


the Minister of Transport was not being furnished with | Point of departure on the land. During its trials it carried 
particulars of the traffic and with a-counts to show the | '*8 inventor, M. Foenquines, and five passengers. 


extent of the loss incurred by the Lancashire and York- 


A LARGE factory has been built at Helsingfors for the 


shire Railway in this particular department, a loss which | manufacture of a patent lock, @ Finnish invention, some- 
was being borne by the Government. To this part of the | what like the “ Yale” system, but claiming much greater 


question Mr. Neal replied that the railway company 
stated that the services a e unremunerative. 


Ly a recent issue of the Railway Times of Japan Mr. 8. | 


Omerra, the chief engineer of new works of the Imperial 
Government Railways, pointed out the obje tions to 
enlarging the present gauge of 3ft. Gin. He quoted the 
successful operation of the South 


Japan 630.000ft. of tunnel of a width of 15ft. only. 
thought t e better plan to be to double track all the exist- 
single lines an | to provict electric locomotives. 


Tue Minister of following the procedure 
wdopted in the previous reduction of train services, has 
directed that during the where any 
material reduction is made in the services between stations 
served by two or more ra'lways, season or contract tickets 
will be available by either route for the through journey, 
and, in the absence of direct through service, the journey 
may be completed by any recognised alternative route. 
The concession does not apply to local residential services 


Tae Lancashire and Yorkshire Railway Company 
increased its capital expenditure on * road vehi: les us_d in 


Transport, 


present restriction, 


the collection and deliyery of par els and goods and in the | 


This | 


conveyanre of passenge’s”’ by £105,614 last year. 
was on 84 motor lorries, 2 electric wagons, 28 -lorries, 
12 Sentinel steam lorries, end 1 petrol road tra tor. This 
capital item now stands at £309,106. The item for horses 
was credited with £28,246 end now stands at £91,923 for 
1513 horses—-87 for shunting—as against 1967-91 for 
shunting. 


THE announcement is made by the South African 
Railway and Harbour Administration that, with effect 
from Wednesday, April 6th, a reduction of 6s. 6d. per 
2000 Ib. was on railway rates for bunker coal to 
Union ports and Delagoa Bay. The reduction applies 
to all coal placed in the bunkers on or after April 6th. No 
alteration has been made in the exis“ing net railway rates 
for export cargo coal and coal. The reduced rate represents 
» total reduction of 15s. 5d. per 2000 Ib. on the railway 
rates in force prior to February 7th, 1921. 


TuHat the committee, gape by the Ministry of 
Transport to report as to advisability of the railway 
companies being given powers to earry traffi: by road, had 
presentd three reports was mentioned in the “‘ Journal” 
page of our issue of the 8th instant. The chairman, Mr. 
Balfour Browne, and the two railway members recom- 
mended that this should be done. Sir Edwin F. Sto kton, 
the president of the Man*hester Chamber of Commer. e, 
has sine told a representative of the Manchester Guardian 
that he thinks the powers should be given, as they would 
se’ ure for traders what is so essential: a reasonable and 
healthy road transport competition. 

Dusinc the war, tly because of the scarcity of 
shipping, but mainly usé railway rates had not been 
increased, much of the traffic hitherto conveyed by coast- 
wise steamers found its way to the railways, and, in part, 
accounted for the congestion on the lines. When the 
shipping situation became easier the did not return, 
4s was quite natural, seeing how much lower railway rates 
were, and it may be remembered that the Government 
gave @ rebate to traders who sent their traffic by sea. 
The Rates Advisory Committee ised the point and 
recommended that “the exce low railway rates 
brought into operation to meet competition by water 
should not be continued.” In view of the now serious 


condition of the coastwise shipping trade a meeting of 


African Railways, | 
where that gauge is universal, and said that there are in | 
He | 


advantages than the latter, inasmuch as it is guaranteed 


| that the key or set of keys made for any particular lock 


is pever repeated. This factory, which occupies an area 


of land of 24,000 square metres, goes under the name of | 


Aktiebolaget Abloy Osakeyhtié, with e capital of 2,400,000 
Fintiish marks, and, although net quite completed, has 
already started to manufacture locks, and employs at 
present 100 hands, but it is expected to employ no less 
than 600 hands under normal conditions. 

A NEw electric rivet heater has recently been introduced 
by the General Elecsric Company, Scheneetady, New York. 
The heater consists of an air-cooled transformer, with a 
single turn short-circuited secondary, in which the rivets 
to be heated form a part of the secondary circuit. The 


primary winding is designed for operajion on 220, 440 or | 


550 volts, single-phase circuits of 40, 50 or 60 cycles. 
Tappings are brought out from the primary winding to a 
drum controller, so that six different voltages can be 
obtain 2d on the secondary, and the adjustment for various 
sizes of rivets or rates of heating are obtained simply by 
setiing the handle on the drum controller. 


A PAPER read before the Physical Society by Messrs. 
B. 8S. Smith and Partridge describes an heterodyne method 
of measuring frequency by comparison with a calibrated 
valve oscillator. The calibration is performed by means 
of two valve oscillators, capable of giving frequencies of, 
say, 1000 per second upwards, frequency of the 
oscillators is raised alternately to give a beat note whose 
pitch is determined by comparison with a.fork. -Inter- 
mediate frequencies are found by interpolation on the 
calibration curve and a method of checking the capacities 
of the oscillator condensers is described. For the measure- 
ment of acoustic frequencies the sounds are converted 
into alternating currents by means of asuitable transmitter. 


Ir is sometimes said, states Mr. H. O. Weller in a 
paper on “ Sand, Lime and other Concrete Bricks,” that 
semi-dry concrete has only half the strength of powdered 
concrete ; but this is incorrect. Each material being at 
its best, wet-mixed concrete well rammed is 
better than concrete made “semi-dry”; but taking 
each material as it is normally made on building work, 
there is not much difference. Semi-dry concrete blocks 
made twelve years ago in Surrey of six parts sand to one 
of cement, are harder than the | sandstone. Selected 
cement concrete bricks made “semi-dry” have stood, 
when matured, a crushing load of 220 tons per square 
foot. To produce a good brick, the essential is regular 
and thorough sprinkling with water. It may be true that 
the centre of a large concrete block is reached 
by this sprinkled water, but a brick is not aarge block.- 

Tue coal resouress of Canada amount, according to 
Mr. A. V. White, of the Commission of Conservation, to 
71 per cent. of all the coal in the British ite. In Nova 
Scotia the reserves amount to 10,691,000,000 tons of 
bituminous coal; in New Brunswick, 166,000,000 tons 
of bituminous coal; in Ontario, at the south of James 
Bay, a depot is estimated to contain 27,500,000 tons of 
lignite ; in’ Manitoba there are 176,000,000 tons of lignite ; 


in Saskatchewan, 65,793,000,000 tons of lignite; in 
Alberta, 1,180,000,000,000 tons all told, of which 
845,909,000 tons are semi-anthracite, 217,918,000.000 


tons of bituminous coal, and 932.053,000,000 tons of sub- 
bituminous, with 29,095,000.000 tons of lignite. In 
British Columbia there are 77,923,000.000 tons of bitu- 
minous and 5,715,500.000 tons of lignite. In the Yukon 
there are 275,000,000 tons of bituminous and 5,159,000,000 
tons of lignite, while in the North-West Territories there 


to carry out evolutions on land, then slip gracefully into | 
the water, fulfil its function as a launch, and regain its ; 


Miscellanea. 





| THE new storage warehouse of the Montreal Harbour 
| Commissioners, on which work is now procesding, will 
have a capacity of 2,000,000 cubic feet of cold storage and 
2,500,000 cubic feet of dry storage. 


Tue South Manchurian Railway has placed a contract 
for 10,000 tons of steel rails with the United States Stel 
Products Corporation. The rails will be rolled at the mi.ls 
of the Tennessee Coal and Iron Railroad Company. 


Tue Electricity Commissioners have announced that 
the local inquiry at Leeds in respect of the West Riding— 
Aire and Calder—Electricity District, originally fixed for 
April 12th and postponed owing to the industrial situation, 
will be held on Wednesday, May 18th, and following days, 
in the Civil Court, Town Hall, Leeds. 


Tue Electrical World states that official figures issued by 
the Department of Communications of Japan put the 
number of supply stations in the islands at 715, the electric 
railways at 42, and the companies operating both central 
stations and railways at 53, making a total of 810 electrice.] 
enterprises, or an increase of 57 over last year. 

Ir is reported that the Japanese Parliament has voted 
a law making the adoption of the metric system obligatory 
in J . The metric system has been optional in Japan 
since 1893, when the decimal system was adopted side by 
side with the Japanese weights and measures. In China, 
the decimal system was adopted in 1908, and the metric 
system, adopted in 1913, should become obligatory in 
1923. 


A scueme for the construction of a national system of 
distribution of electrical energy has been presented to 
the King of Spain. It is proposed to establish a com 
prehensive system covering the whole of the country, 
the total length of the transmission lines being some 4000 
miles. The cost of the scheme is estimated at about 200 
million pesetas—£8,000,000 at par. 


A DEMONSTRATION of the Case, Fordson, Glasgow, 
| International and Titan tractors was recently held at 
Haifa, and with the Case tracter at Beersheba. As a 
| result, endeavours ere being made on the part of a few 
landowners in the Beersheba district to combine for the 
purpose of purchasing a tractor, and it is hoped that 
others will follow this example. 


Tue Board of Trade’s statistics relating to imports into 
Sweden show that imports from Germany are beginning tu 
take an absolutely preponderating place in some lines, 
such as leather articles; also chemical products, glass, 
clay articles, electrical machines, electrodes, incandescent 
lamps, instruments, and bicycles. Out of 59,000 tons of 
rails over 29,000 came from Germany. 


| Aw amendment to the Coal Mines Regulation Act of 

British Columbia has just been introduced in the Legis- 

| lature, the effect of which will be to abolish the use of 

| “‘ naked lights " in coal mines in that province. It is ex- 

cted that, when the new regulations come inte effect on 

| July Ist next, the result will be the general adoption of the 
electric lamp in the British Columbia collieries. 








Tue Swedish Minister of Communicationg, replying 
in the Riksdag reseatly. to a questicn regarding the 
proposal to establish an Anglo-Swedish steam ferry 
service, stated that it appeared to the impossible at the 
present moment to enter upon the project, which would 
probably have to be held in abeyance for a considerable 
time yet The Minister therefore thought it desirable 
that private enterprise should concentrate its efforts upon 
the extension of existing steamship facilities. 


Aw expedition—lasting three or four years and costing 
between £200,000 and £300,000—to explore all the great 
oceans of the world is proposed by the oceanographical 
members of the British Association for the Advancement 
of Science, who hope that work will begin as soon as 
financial conditions i ve. An attempt will be mace 
to make the expedition, which probably will be led by 
Professor W. A. Herdman, F.R.S., Presdent of tie 
Association, as important as that of the Challenger, which, 
in 1872-76, under Sir George Nares and Sir W. Thomson, 
added enormously to scientific knowledge of oceans. 


Tux late Dr. Ernst Leyst, of the University of Moscow, 
after researches extending over some years, has discovered, 
with the help of the magnetometer, a large field of magnetic 
iron ore in the Government of Kursk on the Russo- 
Ukrainain border. The survey has been made over an 
area of close upon 11,000 square miles. There are two ore 
bodies running parallel to each other at a distance of about 
36 miles from each other, and each of them about 150 
miles long, one of them being 24 miles, the other about 
30 miles wide. Dr. Leysts magnetometric survey has 
been examined by Dr. Petersson, Professor at the Mining 
High Sehool in Stockholm, and on behalf of the Swedish 
Jernkontor by one of their mining engineers, Mr. Nathorst. 
Both Swedish have confirmed the Russian pro- 
fessor’s view that a very important iron ore deposit has 
been discovered. As soon as the political situation will 
permit, funds will be provided to make borings and com- 
plete the survey. 

Tue Special Joint Committee of the Wallasey Corpora 
tion appointed to inquire into the causes of the breakdowns 
at the power stat‘on has issued its report, which, according 
to the Electrical Review, makes the following recommenda. 
tions :—(1) Immadiate stops should be taken to reorganise 
the staff of the generating station; (2) the engineer's 
office should be removed to, and adjoin, the Poulton power 
station, and office accommodation should be provided there 
for the station superintendent; (3) that the electrical 
engineer should reside in the borough as near to the 
station as possible; (4) that an 24 should be — 
in to in the pri cause of the corrosion of the 
puaies, aad thet sedition} o ical chemical tests should be made 
of the boiler contents ; (5) that the turbines should be so 
as to ensure steam being cut off when sets are 

(6) that the boiler a pumps aor - 
periodically tested and opened out for inspection; (/ 
that the ae should be so fixed that they can be easily 








members of Parliament interested therein was held on 
April 20th, and decided to ask the Government to take 
some action in the matter 





are 5,280,000,000. Jn the Arctic lands there are immense 
deposits, aggregating 6.600,000,000 tons of bituminous | 
coal. 





\ installed. 


examined and dismantled, and b> in @ position that is 
reasonably clean and that an additional feed pump be 
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COALING PLANT AT NORFOLK, VIRGINIA 


(Por description see page 486) 
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VIEW OF TIPPER SHOWING TWO CARS OVERTURNED 


mea ke Bi, 
aa atvads ti, 
“a De < aaa 

oe ew PS 7 
Sty 


SS 





Sr te te 











OLD CAR TIPPER FOR SINGLE CARS AND NEW TANDEM CAR TIPPER 
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Stability. 


THE presidential address which Mr. F. W. Harbord 
delivered before the Institution of Mining and Metal- 
lurgical Engineers a few days ago opens on what may 
be regarded as an optimistic note, but ends on one of 
warning and anxiety. During the war Mr. Harbord 
was closely associated with the development of our 
metallurgical resources, and he speaks from first-hand 
knowledge when he tells us how our position had been 
improved by the development of new iron mines, by 
the erection of factories for the manufacture of ferro- 
alloys, and by the happy release of the spelter industry 
from the bonds by which it had been confined. It 
may, we think, be justly said that the end of the war 
saw our metallurgical resources materially improved, 
and there was reason for hoping that a national asset 
had appreciated greatly in value. In 1916-1917 the 
home production of basic pig was ‘ncreased by no less 
than one and a-half million tons, and by the end of the 
latter year two million tons liad been added to our 
total annual production of steel. In the years 1916-18 
arrangements were made for the erection of no less 
than twenty-two blast-furnaces and one hundred and 
sixty-six open-hearth steel furnaces: “The new 
works,” says Mr. Harbord, “were equipped with the 
most modern improvements and labour - saving 
appliances, some are now in full operation, 
and others are either in partial operation or ready to 
commence as soon as the conditions of the trade justify 
it.” The italics are ours. Our position in the spelter 
industry improved during the war no less than our 
position in the steel industry. The British Govern- 
ment has now command of the famous Australian 
deposits of ore at Broken Hill and we have new works 
at Avonmouth and extensions of several old works to 
our credit. Our potentialities are therefore great, 
but, as in the case of steel, advantage cannot be taken 
of them, and the spelter industry is at the moment in 
a bad condition. The average cost of manufacturing 
spelter is £40 per ton ; within the last. few months the 
material has been sold at £24. With regard to ferro- 
alloys similar facts have to be recorded. ‘ Works 
which were specially built for the manufacture of 
alloys have either had to suspend operations or to 
modify their furnaces and utilise their power for the 
production of steel or other products.” 

If we turn our eyes from the particular industries 
in which Mr. Harbord is interested and look at others 
the same sight confronts us. Our capacity for pro- 
duction has enormously increased. Nearly all the 
important factories in the country have been enlarged 
and many new factories have been established, whilst 
works which at one time were wholly engaged on the 
production of war material are now prepared to under- 
take the manufacture of goods for which a general 
market exists. Added to these material advantages 
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nation, a more extensive connection with world 
markets, vast foreign interests, and a hu 9 empire that 
looks to us for many of its supplies. Yet in spite of 
all we find ourselves in the very doldrums of trade 
slackness. Like a man who has shut his valuables in 
a patent safe and forgotten the combination by which 
alone it can be opened, we are poor despite our riches. 
It is towards the end of his address that Mr. Harbord 
dwells upon this aspect of the nation’s affairs. He 
indicates quite rightly, in a passage we reprint on 
another page, that it is to industrial instability we 
must look for the cause of our present distress. Until 
we escape from that instability there is not the slightest 
chance that our industrial efficiency will ever stand 
at the high percentage that it might attain. Patent 
as this fact is to all sound thinkers, it is deplorable 
that in all walks of life there are men and women who 
are never happy unless they are “ stirring things up.” 
They are for ever interfering with the mechanism ; 
a fly-wheel that is revolving with perfect regularity 
appears to them to be as fast asleep as a top, and they 
must busy themselves jogging the rim so that they 
may be able to see the movement. They will not 
understand that a machine of only 80 per cent. 
efficiency is better than a machine thrown quite out 
of gear by their manipulations. Could we suppress 
them or direct their energies into useful channels there 
is some chance that the 80 per cent. would be increased 
to 85 per cent. and to 90 per cent.; but in the present 
circumstances, when they cannot resist the temptation 
to pull the whole machine to pieces to find out what 
is happening to the lost 20 per cent., progress 1s 
impossible. Most of the disarrangement comes from 
what is described in the lump as social improvement, 
the betterment of the lives of the poorer part of the 
population. It acts either through Parliament, as in 
the establishment of Labour Exchanges, National 
Insurance, and increased free education ; or through 
municipalities in the provision of expensive tramways, 
magnificent workhouses, housing schemes, and so 
on; or, worst of all, through trades unions and 
socialistic and communist societies, which seek to 
disturb society either for direct gain, for the building 
of a new heaven and a new earth, or from purposes 
which are purely malicious, and may have, as some 
suggest, an international origin. What we Want at 
this time, more than we have ever wanted in our life 
as a nation, is no changes at all other than those 
secured by the natural progress that follows pros- 
perity.. It would be far better to carry on with such 
ills as we have than at this time seek to get rid of 
them. Our need is to do something useful and to talk 
less about what might be done. Labour is, of course, 
the most active and the most potent disturber of 
efficiency. We use the word Labour because these 
malign activities take place through the agency of 
labour societies, but we are far from convinced that 
Labour, genuine Labour, inspires them. Indeed, we 
are sure that if Labour could use its own strength, 
if it could rule the forces by which it is manipulated, 
a new state of affairs would arise. We hope some day 
to see the moderate party in labour circles assert itself 
and eject from its midst the agitator and disturber, 
so that it may quietly enjoy the fruits of its work. 
The human nature in the workman is just the same as 
the human nature in the “ bourgeois.” He wants to 
get on with his vocation, to draw as much pay as he 
can honestly earn, and to live with his family a quiet 
and happy life. Strikes do not appeal to him. They 
upset the harmony of his home life, keep bim in con- 
tinual excitement, half-starve him and his family, and 
destroy the pleasures of his leisure. If he had the 
means of making his voice heard his first cry would 
be, “ For God's sake leave me alone and let me live 
and die quietly.” That is. what nearly all men say, 
and the workmen of his hands is not different from 
others. Could we but find for him a voice to reply 
to those who go about to disturb him and to keep 
alight the flames of *‘ righteous discontent,” he would 
without doubt welcome it, for he knows well enough 
that the * grinding of the faces of the poor ”’ is an old 
tag maintained with a purpose, and that in the temper 
of the world to-day—both from reasons of humanity 
and industrial efficiency—the happiness and health 
of the workpeople are regarded. If we are asked, can 
that voice be found, we reply that it can, but in the 
finding of it the whole army of the agitators, workmen 
and visionaries will have to be overcome. A Bill 
which came for a brief interval before Parliament in 
July last would give Labour that voice. The object of 
that Bill was to prevent the scandal of the open 
ballot, and to oblige the voting on a motion for a 
strike to be conducted with the same secrecy and care 
that are employed in a Government election. It was 
opposed in the House of Commons on the grounds, 
absurd as it may sound, that it was an unjustifiable 
interference with the affairs of the trades unions. 
Since the actions of the unions have become a national 





matter, in the name of common sense should they 
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not be subject to as much control as every other 
affair of the nation? We need not pursue that aspect 
of the subject. It is only because unions have been 
given privileges outside the law that so lame an argu- 
ment could be adduced. With the passing of the open 
ballot the * card system ” of voting would have to go. 
The inequity of it is well known to the trades union 
leaders themselves, who scoff at it, whilst they use 
the absurd array of figures that result. It is only 
necessary for a score or so of turbulent members to 
vote at a branch meeting for a whole branch which 
may number a thousand or more to be committed to 
the policy of the score. The vote appears as expressing 
the wishes of a thousand, whereas it does nothing of 
the kind, but represents no more than the will of a 
minority. It would be in the interest of Labour, no 
less than of the nation as a whole that this power, of a 
minority should be checked, and we are certain the 
more sober-minded workpeople would recognise that, 
since the unions enjoy enormous privileges under the 
Trades Disputes Act, it is only fair that a certain 
amount of control over their activities should be 
exercised. 

Amongst those who suffer from the instability of 
industries the workmen themselves are not the least. 
The strike clause in contracts, which has done quite 
inestimable harm to our trade, affects them directly, 
for by reducing the number of orders it increases 
unemployment. Again, the strike itself frightens 
money and discourages employers. Capital which 
could readily be found for the extension and develop- 
ment of industries, were there fewer risks and worries, 
is discovered with difficulty and has to be tempted by 
high dividends in view of the present uncertainty. 
Were Labour really wise, did it really consider its 
own interests, it would do its utmost to stabilise 
industries, and it would seek for improvements, not 
through the hampering and hindrance of trade, but 
through its encouragement, resting assured, as it well 
might be, that with greater stability would come more 
orders, more work, better pay, and less unemploy- 
ment. The revolutionaries do not want Labour to 
see this, because their object is rather to destroy 
Capital than to improve the lot of the workman. 


The Standardisation of Limit Gauges. 


Tue discussion at last Friday's meeting of the 
Institution of Mechanical Engineers should serve, if 
it does nothing else, to emphasise the wide divergence 
of opinion that prevails regarding the very important 
practical question of standardising limit gauges. For 
many years this matter has been engaging the atten- 
tion of engineers and engineering institutions, includ- 
ing the British Engineering Standards Association : 
but still there is no approach to agreement other than 
on the prime fact that it is desirable to standardise 
the tolerances and allowances on circular work and 
the go and not-go gauges whereby such work is 
measured. On details of procedure there are, in 
general, almost as many schools of thought as there 
are ways of proceeding. 

Considering running fits in the first instance, we 
note that opinion is still not unanimous as to whether 
the allowance necessary to secure the required free- 
dom of the parts should be made on the shaft or on 
the hole; that is to say, whether in the case of a 
shaft and hole of some specified nominal diameter the 
shaft should be under size or the hole over size. The 
Engineering Standards Association’s report issued 
in 1906 adopted the shaft basis and made the hole 
over size. That report has not yet been revised, but 
it cannot be doubted that the majority of limit gauge 
users to-day are in disagreement with it to the extent 
of preferring to provide the allowance for fit by 
making the shaft under size. It is generally admitted, 
however, that in millwright and similar work, where 
the item designated the “ shaft’ is actual shafting, 
the allowance for fit should be made in accordance 
with the Standards Association’s report, namely, on the 
hole—that is, in this case, on the shaft bearings, belt 
pulleys, &c. Still dealing with running fits only, we 
have next to consider the question of tolerances ; 
that is to say, the maximum permissible departure 
from the prescribed dimensions of the shaft and hole 
which can be accepted from the machinist. On this 
aspect of the matter there is a greater divergence of 
opinion and practice than on any other, and it is 
curious to note that the chief item in dispute is not 
the amount of the tolerances—although agreement 
under this head is still a long way off—but a point 
at first sight apparently of pure nomenclature. In 
order to make the dispute between the ** unilateral- 
and the * bilateralists " quite clear it is perhaps 
Let us suppose that 


iste” 
best to take a specific example. 


we require a lin. shaft and hole to engage with a first 
quality running fit. We might specify that the shaft 
diameter was to lie between .999in. and 1.0in. and 
the hole diameter between 1.00lin. and 1.002in. 
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and hole, while the allowance is the same amount, 
since the minimum clearance, between the shaft and 
hole—namely, when the shaft diameter is the maxi- 
mum and the hole diameter is the minimum—is 
-00lin. The principal dispute, however, is not con- 
cerned with the absolute magnitude of the allowance 
and tolerances, but with which, if any, of the four 
dimensions the nominal size of the hole should be 
identified. In the example given the nominal size 
is identical with the maximum diameter of the shaft, 
and follows, therefore, the Standards Association’s 
report of 1906. It might, however, be made identical 
with the minimum diameter of the hole, in which case 
the four dimensions would be .998, .999 for the shaft 
and 1.0, 1.001 for the hole. The two other possible 
alternatives have not been extensively considered, 
but it must be observed that all four are examples of 
the unilateral system, for the limits both for the shaft 
and the hole lie in each case entirely on one side or on 
the other of the nominal dimension. Many people, 
however, oppose this system and prefer and actually 
use a bilateral system; that is to say, one in which 
the nominal size falls somewhere between the toler- 
ance limits. Asan example, the four dimensions might 
be .9975, .9985 for the shaft and .9995, 1.0005 for 
the hole. The allowance and tolerances are un- 
altered at .001, but the nominal dimension now falls 
halfway between the minimum and maximum dia- 
meters of the hole. It might alternatively be arranged 
in a similar position between the two diameters of the 
shaft or anywhere else than halfway between either 
pair. Such systems are designated bilateral, because 
either in the case of the shaft or the hole the limits 
straddle the nominal dimension. It does not appear 
at first sight that the interest of the dispute is other 
than aecademical. Actually, however, it is of great 
practical moment by virtue of the fact that some 
manufacturers have adopted and are daily using one 
system and some the other. Were this fact out of the 
way, we are of opinion that there would be nothing 
to choose between the systems from the practical 
point of view except as regards the influence of one 
factor. It is apparently established that in working 
to limits the average tendency is to produce the work 
nearer to the high than to the low diameter both in 
turning and grinding. This practical consideration is 
said by Sir Richard Glazebrook to favour the adoption 
of the unilateral system. We have to confess that we 
can see no reason why it should do so, although we 
can find none why it should not. Setting aside the 
question of a unilateral versus bilateral basis, it is 
next to be noted that the magnitudes of the tolerances 
and allowances to be prescribed are not, in general, 
agreed upon. It is commonly accepted that they 
should both increase with the diameter of the work, 
and many are agreed further that they should increase 
proportionately to the square root of the diameter. 
Some, however, would have them vary directly as the 
diameter, but although such a law is capable of being 
given a rational interpretation there can be no doubt 
that the square root alternative is in practice more 
convenient. But having accepted the law we are by 
no means at the end of our difficulties. Each minute 
variation of the diameter cannot obviously be allowed 
to entail the theoretical variation in the tolerances 
and allowances. The theoretical parabola represented 
by the square root law has to be replaced by a series 
of small steps and stairs. In fixing the magnitudes 
of the ranges of diameter over which the tolerances 
and allowances shall be constant there is room for 
considerable divergence of opinion and actually such 
divergence is found in practice. It may be remarked 
that the ranges and steps are not independent if the 
square root law is adopted, and that by fixing the 
ranges we automatically fix the steps. 

It will thus be seen that even in the standardisation 
of the allowances and tolerances for running fits there 
is divergence of opinion and practice on nearly all 
essential points. When we proceed further and 
examine the corresponding standardisation of what 
are nowadays called transition and interference fits the 
position is apparently still worse confounded. It is 
not even agreed that standardisation in these two 
respects is possible. The Standards Association’s 
report of 1906 was strictly confined to running fits. 
Such fits are more or less capable of general expression 
and of being conventionalised in a series of tables of 
moderate size. But in the case of force, drive, and 
push fits the quality of the fit is not solely dependent 
upon the dimensions of the parts, but must be 
influenced by the nature of the metals, their elasticity, 
possibly their hardness, the degree of surface finish, 
and the extent of lubrication. It seems hopeless, 
therefore, to expect that any sort of agreement will 
ever be reached in the matter of standardising these 
two classes of fits unless we are prepared to undertake 
the compilation of a series of tables of a most complex 
nature. As regards running fits, the position, in spite 





The tolerances in this case are .OOlin. on the shaft 


of the present disagreement, is not hopeless for the 
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adoption of a system standardised nationally and 
possibly internationally. The chief obstacle in the 
way of such a desirable outcome would seem to be the 
question of the unilateral versus bilateral basis. On 
that point we are inclined to support the unilateralist. 
not because their system appeals to us as being any 
more rational or intrinsically more advantageous than 
that of the bilateralists, but simply because, while th. 
two camps are about equal, all those on the unilateral] 
side are of necessity using a common system, whereas 
on the other side we find various bilateral systems |), 
use. Almost as much trouble and expense would by 
involved in getting the bilateralists on to a commo) 
bilateral basis as in inducing them to adopt th 
unilateral system. The balance of convenience would 
therefore seem emphatically to be on the side of th 

unilateral system. 








The Folly of Utopianism. 
By DION CLAYTON CALTHROP. 


We print below the third and last of Mr. Dio 
Clayton Calthrop’s articles. It was written many weel 
ago, but it goes to the press at a peculiarly opportu 
moment. In his two former articles, Mr. Calthro; 
looking at our engineering world from the outside, ha» 
made clear to us by the light of human sympathy things 
the wisest had but seen dimly. He addressed in then 
the employer and the workman. In the present articl: 
his fight is with the Utopian agitator, and his weapo: 
are of a sharpe r kind. Many pe »ple talk about 
“* Utopia” ; few, probably, read tt. It isa legitimat 
view, we suggest, that More meant ut as a satire, a! 
that his spirit is chuckling over the seriousness with 
which men regard it. Utopianism, as Mr. Calthrop 
rightly says, ‘is only a gaily painted form of mono- 
tony” which “clips the wings of individual thought 
We venture to hope that Mr. Calthrop’s rigorous se: 
tences may cause some, at least, to reconsider the cours: 
upon which the y are embarked._-Ev. The ENGINEER 

‘THOSE who suggest that people can be made happ) 
by Act of Parliament have a lamentable ignorance ot 
their fellow-beings. ‘The very idea of Utopia denies 
the right of individual existence, that most preciou- 
property of the soul which allows @ man his own 
personality. Bolshevism shows how impossible it i 
to re-create character by first destroying it; 50, also 
is the absurdity ot endeavouring to force the world tu 
drop its peculiarities by such means as universal 
languages such as Esperanto or Volapuk. 

The whole trend of civilisation is to do as you would 
be done by, or as near to that ideal as possible. It is a 
fact that the worker rarely grasps. He expects to 
strike and yet to have the protection of the police ; 
he expects to break down economic laws, yet he would 
be very indignant if he did not get his letters deliv ered. 

Nothing, I think, shows the folly of rule of 
thumb more than @ path across a field. A path 
across a field proves that man of his nature does 
not care to walk straight; his inmost desire 
is to avoid the monotony of walking straight—he i- 
off the high road whenever he can be and asserting 
his right to go as he pleases. His whole attitude is 4 
negative of Euclid’s theory that a straight line is the 
shortest distance between two points, which, in itself. 
is an absurdity, since Nature contains no straight lines 

There is—there always will be—thosg who say that 
the working man should have a better share of the 
world’s goods ; but one would like to see the face ot 
a riveter who was presented by a philanthropis' 
with a Rembrandt etching, two Tudor forks, a pag: 
of Chaucer’s own writing, a glass of Imperial Toka; 
and a caviare sandwich, A quart of beer, a crust) 
bit of new bread, and some strong cheese and an 
onion are more to his taste, and any man who chooses 
to work can get those very excellent things. 

In a nutshell, happiness is a state of mind, and no! 
the mind of the State. ‘ 

The greatest economic force in the world is what 
we may call the punctuality of ideas, which shows 
how truly we live by calendars. “The crocus flower 
lights its lamp, the cuckoo arrives, the Boat Race is 
rowed, roses appear in bloom, the mistra) blows, 
oranges become pithy and cherries ripen ; these, 
different, of course, in various climates, form the 
basis of life in which every accident happens on 
purpose. . _ 

** Look,” says the working man, “ at the condition 
in which I have to live.’’ As a matter of fact, he has 
never looked at those conditions. He does not, to 
start with, accept, or acknowledge, his daily miracles. 
A brother of his who is a clerk in Hong Kong posts 
a letter from China to a village in Yorkshire, and as 
the presumed recipient happens to have left for 
Buenos Aires, the letter is forwarded on; the whole 
of this gigantic proceeding is done for a few pence, 
this because there is an agreement that such things 
shall be. A man generally unconsciously steers by 
the stars, and they do not fail him, but he also steers 
by the fact that he wears trousers and his mate wears 
a skirt, which things have been arrived at without 
committee meeting. 

A man is always paying the debt of his earl; 
education; he is for ever wonderng why the system 





of education allowed of such poor equipment, why 

















Apri. 29, 1921 


THE ENGINEER 








463 








the ordinary facts of life were withheld from him. 
for years he regards the world with a vacant stare, 
tripping up on the most simple of things; his know- 
ledge of geography, with history—the worst taught 


of all subjects, though they are the most necessary— 
isnil. I am speaking for all classes, since all education 


is blurred with the dead breath of medizvalism. 


One of the most futile ideas created in the Utopian 
mind is that so many hours a day will equip a man 
I know any number of 
men in fine positions who can neither add nor spell, 
both of these accomplishments being as much gifts 


with a sense of mathematics. 


as is the gift of music. 


Few boys are really taught to use their hands ; 
they could not mend the lock of a door, or solder, or 


glaze, or drive a nail in straight. They rarely know 
in which direction they are facing, or the rudiments 
of the knowledge of the weather. 


They are thrown upon a vulgar Press for any sense 


of citizenship, and it is by reason of that that the 


working man listens agape to the hollowest of orators 


and is led to destroy trade on the flimsiest of pre- 


texts; and it is for the same reason that the middle 


classes elect the man with often nothing but the gift 

of the gab as their parliamentary representative. 

As common a phrase as any among painters, 
musicians, architects and writers is, ‘‘ Have you had 
a good day’s work ?”’ As common a thing as any in 
a gardener’s life is that he has a look round after 

working hours and does a bit extra. But the brick- 

layer rarely stays to stand back and look with satis- 
faction at the growing house, and it is almost unknown 
for a boilermaker to take his wife and children down 
to the shop to see, with pride, what daddy has been 
doing for a living; yet the word “‘opus” was 
intended to, and once did, convey the idea of some- 
thing great and noble. 

One is often compelled to wonder what the man 
who, at meetings held by talkers in which he is 
allowed, as the ‘* working man,”’ to join, would think 
of real work. One wonders what he would think, for 
example, of the hours spent in research work in a 
laboratory, or the work of a news editor in a big 
newspaper office, of the work of the organising 
manager of a big industry. One wonders if he realises 
that the *‘ bloated aristocrat ’’ has generally become, 
as he terms it, ‘* bloated ’’ by sheer hard labour. 

“* Time,”’ said some foolish person, ‘‘ was made for 
slaves.” It was not; it was made by slaves. Any 
slave would become a “ bloated aristocrat”’’ if he 
could, thinking that sublime state a way out of labour. 

Utopianism is only a gaily painted form of mono- 
tony; it creates the eight hours’ day—ano overtime ; 
it clips the wings of individual thought; it might 
just as well suggest that every man should keep an 
elephant. This new Labour movement seems to 
suggest by its utterances that it rules the modern 
world, but it fails to realise that it owes its health, 
wealth and happiness to the overtime worker. How, 
for example, would a working man feel if doctors 
refused to work after five o'clock in the afternoon ? 

Men working overtime are responsible for those 
inventions which create labour. The beauties of life 
are created to a large extent by overtime workers. 

An artist, when he puts down his brush, may be said 
to cease labouring, but for all that he continues to work. 

No great body of trade there is but has been pieced 
together by men who would scoff at the idea of being 
tied down to certain hours, whether it be iron or 
steel, textiles or electrical machinery. 

None of these remarks are directed against the 
working man, to whom all honour is due, but against 
such men as endeavour to force, to lure him into 
being @ mere cog in a machine. The very men who 
are always agitating for fresh conditions are as a rule 
men writhing against false conditions they have 
themselves created. 

All reasonable men desire to be godfathers at the 
birth of a nation, not mourners at the death of one. 
We are now in the throes of birth, and the Utopian 
dreamer threatens to overlay the child. Everybody 
wishes for lower prices, higher wages, better con- 
ditions of housing, more sun and cheaper education, 
but no sane, decent man wishes for less work by means 
of which to obtain these blessings. ; 

Nature is no bad teacher, and she rejoices in being 
apparently disorderly ; were she to cause one crocus 
to bloom at a certain date, or bid the cuckoo call 
with absolute punctuality, then Spring would lose 
the wonderful delight of expectation. But your 
Utopian mind would have all things squeezed up and 
no margins; he rejoices in official Springtime; he 
invented the lie that beggars shall not be choosers, 
not having, apparently, heard of St. Francis, who 
chose to be @ beggar that he might thus arrive at a 
higher choice. He forgets that the machinery of 
to-day will not be the machinery of to-morrow, and 
so makes rigid laws governing its use, but forgetting 
that man remains the same. 

The tendency of man is to strive upwards ; of the 
great man to break bonds, to soar higher. But man 
i8 not wise; it is only fools who are wise in their 
generation, and the Utopian claims to be wise. One 
has only to read the new demands of Labour to see 
that they propose to strangle commerce by a false 
improvement, and the voice of Labour is like that of 
® man bellowing for bread and forgetting to sow corn. 








Contact Pressures and Stresses. 


“Contact Pressures and Stresses,”’ by 
E. G, Coker, K. C, Chakko, M.S8c., and M. 8. Ahmed, 
M.Se., 
Institution of Mechanical Engineers took place at 
the Engineers’ Club on Thursday, April 2lst, Mr. 
Charles Day being in the chair. There was a very 
fair attendance, and a highly instructive discussion. 

In opening the discussion, the Chairman said he 
wished, on behalf of the members, to thank the 
author for his most valuable paper and, in particular, 
for not reading it, but giving them instead a most 
interesting lecture. It showed the great advantage 
of attending the meeting and not being content with 
reading the printed paper. It also emphasised the 
value of having a local branch of the Institution and 
holding meetings at frequent intervals. To be able 
to see the actual effects of stress illustrated by colour 
photography appealed to him as opening up an 
entirely new line of investigation of the problems 
which concerned engineers, 

Professor Gibson said they all knew that within 
certain well-defined bounds and under certain well- 
defined conditions many problems of stress could be 
worked out mathematically, sufficiently closely, at 
all events, for engineering purposes. A point was 
reached, however, at which the stresses became so 
complex—especially if the structure or member was 
itself of complex form, or if the application of the 
stress was anything but simple—at which the dis- 
tribution of stress passed the bounds of mathematical 
analysis. Under those conditions, the method out- 
lined and developed by Professor Coker was prac- 
tically the only one which gave any means of getting 
even approximate values. They had seen from the 
paper and from the photographs shown that the 
application of a lateral load to a tension specimen 
increased the stress very considerably. Professor 
Coker had instanced the application of an extenso- 
meter by means of two contact points to a specimen. 
He had also instanced another case—rather a peculiar 
one—in which the addition of a small collar to a 
specimen, increasing its diameter, actually caused 
the stress in the specimen to increase up to a matter 
of something like 30 per cent. They all knew that 
if that specimen were tested to destruction in a 
testing machine, the specimen would not break at 
that point. He showed to the meeting two specimens, 
which he had come across that day, which bore upon 
that point. One was a specimen of round iron and 
the other was of rectangular section. Both were 
tested in the rough in a testing machine between 
ordinary tooth grips. They would notice the depres- 
sions which the grips themselves had made in those 
specimens. That occurred in every case with such 
a specimen under test, but in spite of that, out of 
100 specimens tested not more than two or three 
broke in the grips; they always broke between the 
grips where the stress was more or less uniform. 
The members would also observe that in the round 
specimen for rough purposes of measurement centre 
punch marks were placed at intervals of an inch 
along its length. That day he had examined about 
twenty specimens, all of which had been marked 
in the same place, and none of them had broken at 
the centre punch mark. The point he wanted to 
make was that with a ductile material—such as most 
engineering materials were—tested under static load, 
a steadily, slowly applied load, these secondary 
stresses, as they might be called, did not seem to 
affect the ultimate strength of the structure very 
materially. That point was made in a leader in 
Tae Encineer the previous week, but the writer 
overlooked one thing which ought to be emphasised 
in this connection—that it was not at all the case 
under different conditions. Take a material and 
subject it to a very rapidly applied load, especially 
an alternating load in which the alternations were 
rapid, and more especially if the material was one 
of the high tensile steels with a very high elasticity— 
one of the 160-ton chromium steels, for example. 
Then the question became very different indeed. 
Some time ago, at the University, a large number of 
tests were made on specimens of the same general 
type as those shown by Professor Coker. They were 
short—l}in. or l}in., perhaps, between the shoulders. 
The shoulders were well rounded, and the diameter 
of the specimens was about a quarter of an inch in 
each case. Loads were rapidly applied about 2000 
alternations a minute. In a large number of cases 
destruction took place, not in the parallel portion 
of the specimen but at the shoulder where Professor 
Coker’s diagrams had shown the maximum stress 
would occur. He had often wondered why they 
should break there, and he thought possibly there 
had been a small flaw in the material, but the paper 
had thrown light upon that particular subject. He 


; 


thought it was in such cases—rapidly applied loads 
on materials not very ductile, of very high tensile 
properties—that the results shown in the paper 
could be particularly applied. 

Professor G. Stoney referred to a case which 
occurred some time ago of a turbine shaft which 
had. a series of grooves and which broke across. 
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order to prevent such shafts breaking it was found 


necessary to round off the last two grooves, On « 
shaft of perhaps 9in. or l0in. diameter these grooves 
were only about: */,,in. deep. The fracture was 
caused by a bending stress. As a rule the torsional 
stresses in turbine shafts were very low. Unless grooves 
were rounded there was a great deal of trouble. He said 
that Professor Coker had shown that in an ordinary 
member, such as a bridge, the stress at the edge of 
a rivet hole was about three times the ordinary stress, 
and they also got secondary stresses. Fortunately, 
by having a ductile material—it wes absolutely 
necessary to have ductile material—such stresses 
would relieve themselves automatically by the 
material stretching. In the case of alternating 
stresses, however, as Professor Gibson had pointed 
out, such relief did not take place, and they got 
fracture in the collar. He believed engineers were 
not sufficiently alive to the importance of a very large 
radius with a change in section. Another thing which 
the paper showed was the importance of having a 
smooth surface with no surface irregularities. It 
was well known that the tensile test pieces in many 
materials were liable to break at the punch marks 
put on them to record the elongation. That 
was especially the case with some of the high 
tensile manganese bronzes, and other high tensile 
bronzes. In ordinary high-grade steel the state of 
the surface made a very considerable difference in 
the tensile test results in a testing machine. In a 
large numbér of test pieces taken off the same forging 
of a high tensile steel, it was found that it made a 
very marked difference whether the test piece was 
ground or only turned with the usual finish. Grinding 
was found to increase the tensile strength by about 
1 per cent. and the elongation by no less than 7 per 
cent., while at the same time—it was a very important 
point—the variation in the results obtained from 
individual test pieces was largely reduced. In the 
case of the turned test pieces there was a variation in 
tensile strength between the highest and the lowest 
of the batch—there were twelve or fourteen in the 
batch—of 4.3 per cent., while in the case of those 
that were ground it was reduced to 3.7 per cent. at 
the extreme limits. In the case of the elongation, 
the effect was even more marked as the maximum 
difference for the turned test pieces was 14 per cent. 
and for the ground specimens only 8 per cent. It 
was not, perhaps, so much the case with mild steel, 
but certainly with high carbon steels,nickel-chrome and 
so forth, it was most important to grind the test pieces. 
Mr. C. E. Stromeyer said he had spoken on the 
paper in London, and he did not wish to repeat his 
remarks, but he would reply to the inquiry which had 
been made about the subject of polishing. That sub 
ject had been very carefully investigated by Messrs. 
Eden, Cunningham and Rose, who made a very large 
number of tests and polished some specimens. Ax 
far as he remembered, the polished specimens gave 
better results than the others. Some years ago he 
carefully analysed those experiments and was struck 
with the great discrepancies which existed between 
specimens of the same bar. Fortunately, when he 
made inquiry at tho Institution of Mechanical 
Engineers, they were able to give him the numbers 
stamped on those specimens, and he was assured 
they were stamped in the order in which they were 
cut off the bar, so that the irregularities could be 
marked off, as it were, on the lengths of those bars. 
He found there were what might be termed “ peaks "’ 
in the test results. occurring about every 4ft., and 
he suggested at the time that the explanation of 
those irregularities was that the rolls in which the 
bars were rolled were not quite regular and the bars 
were thicker at some points than at others, so that 
when they were finally drawn through the dies— 
they were cold drawn—the thicker parts received 4 
bigger pressure than the other parts and would, 
therefore, be of different quality. The question of 
the radius for the collar on a shaft had been raised. 
When at Lloyds’ he condemned about sixty crank 
shafts in marine engines. He kept the records of 
those shafts—indicator diagrams and various other 
things—and also the dimensions. Some years ago 
he analysed those records for the Institution of Naval 
Architects, and he came to the conclusion—a very 
rough conclusion—that the strength of a shaft under 
working conditions in a marine engine was not pro- 
portional to the cube of the diameter—which was 
the general rule—but was proportional to the cube 
of the diameter multiplied by the square root of the 
radius of the fillet. If that rule were applied it would, 
of course, mean that the radius of the fillet ought 
always to be as large as possible. 

Mr. E. G. Herbert referred to one of the photo- 
graphs shown on the screen of a tensile specimen, 
which represented an enlarged end with a low stress. 
The low stress, which he understood was indicated 
by the red colour, seemed to extend a long way down 
into the parallel portion of the specimen. It occurred 
to him that, in making tensile tests with an auto 
graphic machine, the breakage took place in the 
centre in a very large proportion of cases, whereas 
one would expect the law of averages would cause 
breakdowns to occur more often in the ends when 
autographic apparatus was used. It struck him that 
the fact that a region of low stress appeared to extend 
a long way down from the enlarged ends perhaps 
explained this. 
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Dr. J. Cook said he was. not clear: about che test 
of the manganese steel bar which>broke at-the extenso- 
meter. Professor Coker described stresses which were 
produced by the attachment of the extensometer. 
Presumably that was. after the extensometer, was 
removed, and therefore it must have been the residual 
stresses which had been previously existent. -He 
wondered whether Professor Coker measured in any 
way the residual stress in the specimen after the 
bearing points were removed. He was interested to 
know that Professor Coker applied his method to 
surfaces which were not plane.- He .was not sure 
whether that meant that he also used it for the 
determination of stresses which were not entirely. in 
one plane. He mentioned this. because he was at 
present interested in a problem which, although it 
had no direct reference to bearing pressures, he might 
be excused for mentioning in connection with Pro- 
fessor Dolby’s test piece. In order to estimate the 
stress by the colour in this test piece, Professor Coker 
made a flat bar; and probably for that case the 
method was adequate. Jf that bar, instead of being 
solid, was hollow, that was, if it represented a pipe 
with a comparatively thin wall and the collar repre- 
senting the flange was one series of rings—-which were 
now used in some cases to strengthen high-pressure 
hydraulic pipe lines—what was the effect of that ring 
or collar or flange when internal pressure was applied ? 
Mathematica! analysis seemed to show that, so far 
from strengthening the pipe, it might in certain cases, 
actually weaken it. 

Mr. H. Richardson asked the author if he could 
explain the presence of the coloured portion at the 
root of one of the teeth of the gear wheels shown in 
the photograph on the screen. He said he could 
understand the presence of the colours at the point 
of contact of the teeth due to the pressure exerted, 
but would like an explanation of the colours near the 
root of the tooth. 

Mr. L. Massey said one thing that had struck him 
very much had been the corroboration from a very 
practical side. Perhaps it was worth recording, It 
was quite familiar to them in forging that in striking 
a long bar violently they got lines of intensive stress 
at the ends of the compressed portions—at the end 
of the part that was struck. Under certain favour- 
able conditions they could see the change that took 
place. Suppose the bar to be a dull red. With 
violent hitting on a perfectly level surface one could 
see the bright red lines or white hot lines ; it seemed 
almost as though the blow which was being struck 
was driving a wedge of metal itself into the body of 
the bar. He had been very much pleased to see the 
theoretical demonstration of that which they had 
already been familiar with by closely watching the 
hot forging tests. 

In reply to the discussion, Professor Coker said he 
did not think he had made it clear previously that 
all the material which was shown on the screen in @ 
polarised light was teken within the yield point 
except where there was a black space. The distribu- 
tions which were worked out were all within the yield 
point. In a ductile material like steel or nitro-cellulose, 
the distributions were very much changed, and they 
tended to equalise. The reason why material did 
not break at a certain point sometimes in a thick bar 
was because the distribution changed, and it became 
much more uniform round the bar when it got up 
nearly to the point of fracture. He was very interested 
to-hear what had been said about alternating stresses. 
Apparently the alternating stress gave results corre- 
sponding to what might be expected in a brittle 
material when such alternating stresses occurred. 
Therefore, as Professor Gibson pointed out, and also 
Professor Stoney, they got in those places the frac- 
tures which were indicated by the colour photographs. 
They would not get them if they had an ordinary 
static test. Professor Stoney had drawn attention 
to the fractures which occurred owing to the rect- 
angular grooves which were turned on turbine shafts. 
It was a very interesting point. One of his assistants 
had been working on it, but the results were not in a 
sufficiently forward state to be described at present. 
As regarded the smooth surface effects about which 
Professor Stoney had made some very interesting 
observations, he did not think that they were generally 
known; at any rate, they were more or léss new to 
him. He would like to mention some experiments 
he was making a short time ago upon the effects of 
slight roughness and so forth. It was very interesting 
to see what occurred at the edges of a nitro-cellulose 
specimen. If they took an ordinary flat bar and 
stretched it in a testing machine they got a uniform 
colour corresponding to the stretching. They would 
see no effect, at the edge. Suppose they made a 
slight mark, say, with a penknife, so that they eould 
just see it. If they stretched it sufficiently they 
would begin to see two bands of colour going off from 
the axis which seemed to shoot into the material. If 
they maintained the alternating stresses the bands 
went a little beyond what appeared to be the elastie 
limit. They shot more and more into the specimen, 
and finally they seemed to break it up. That, he 
believed, was what roughness did. It caused local 
stress to penetrate, not straight down, but to go along 
the line of stress. It appeared to him the subject 


could be investigated by optical means. He would 
like to point out that it was not necessary to examine 
by microscopical methods. They got this interesting 
result, that if they had a semi-circular notch or a 
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round hole in a sufficiently large plate—it did not 

matter what the size of the hole was+—they, got a 

certain distribution of stress due to this, which was 

independent of the size of the hole, provided the 

boundaries at the sides were far apart. All these 

effects—scratching and so forth—-could be investi- 

gated by making a sufficiently large notch in the side 
of 'a plate and examining it by test pieces. He was 
very interested in Mr. Stromeyer’s remarks, especially 

his formula as to the strength of a shaft which brought 

in the radius of the fillet. He did not know how it 

was got, but it appeared to him to be something new, 

and it was important because all the work that he 
had been able to do seemed to him to show that 

that radius was certainly a function of the strength. 

The point which Mr. Herbert raised was also most 

interesting. He was sorry that at the moment he 
could not remember enough about the bar referred 
to to tell Mr. Herbert what the distribution was in 

the specimen. It was an ordinary tension bar. The | 
inference which Mr. Herbert drew was correct, 

namely, that the stress was least in the centre. 

With regard to Dr. Cook’s remarks, he would not be 

able to go into the matter raised in detail, but he 

would try to do so in his written reply. Nothing had 

been done with regard to pipes, but he saw no reason 

why some kind of arrangement should not be devised 

on those lines which would help in the solution of the 

problems where they had rings in round pipes, such 

as in hydraulic mains, particularly for turbine work. 

He. did not say with certainty, but it seemed to him 

it was possible to work those problems out. That 

remark applied also to boiler shells, although it would 

be extremely difticult to do so because the mechanical 

appliances required became exceedingly refined, but 

he did not think there was any inherent impossibility. 

With regard to Mr. Richardson's remark about the 
colour in the gear wheel photograph, he said that the 
Stress due to pressure near the root of the tooth was a 
bending stress. They had actually worked out the 
distributions all round, but not the distribution of 
Stress inside the material. The results did not agree 
With anything they could find in the text-books, and 
he hesitated to say much about them now, because 
he could not give accurate figures, but he hoped 
that in time he would be able to explain some of the 
discrepancies which they had noticed in gear teeth 
for which at the moment they had no satisfactory 
explanation. The remarks of Mr. Massey on forging 
were extremely interesting. He knew nothing about 
forging, but it seemed to him they had a very in- 
teresting case of the behaviour of stresses in semi- 
pastic material. One of the advances which would 
have to be made sooner or later—he hoped it would 
be seon-—-was to find out what were the stresses which 
occurred when a body had passed its yield point and 
got into @ more or less plastic state. It was really 
the most interesting work that was outstanding on 
the strength of materials. The forging of hot materials 
was certainly one of those cases. 








Trials of Agricultural Motors. 





Tue Royal Agricultural Society of England has 
just published in book form the report of the judges 
on the trials of agricultural motors which were carried 
out under its supervision at Aisthorpe, near Lincoln, 
in September and October of last year. The volume 
contains a considerable amount of interesting matter 
and is well worth studying. We can here do no more 
than direct attention to its principal features. 

It may be explained, to begin with, that when 


to form seven classes for entry and to give for each 
class a first prize consisting of a gold medal and £20, 
and a second prize consisting of a bronze medal and 
£10. The classes were as follows : 

Class I.—Internal combustion direct traction engine 
not exceeding 24 horse-power, suitable for ploughing 


Class Il.—Internal combustion direct traction 
engine not exceeding 30 horse-power, suiteble for 
ploughing three furrows 10in, wide by 6in. deep. 

Class II1.—Internal combustion direct traction 


four furrows 10in. wide by 8in. deep. 

Class IV,—Direct traction steam engine plant, 
suitable for ploughing four furrows lin. wide by 
Sin. deep. Engines to comply with the Light Road 
Locomotive Acts. 

Class V.—-Internal combustion double engine set 
with wire rope haulage for ploughing three or four 
furrows 10in. wide by 8in. deep. Engines to comply 
with Light Road Locomotive Acts. 

Class VI.—Double steam engine set with wire rope 
haulage for ploughing three or four furrows 10in. wide 
by 8in. deep. Engines to comply with Light Road 
Locomotive Acts. And 

Class VII.—Self-propelled plough for ploughing not 
more than four furrows not more than 10im. wide by 
not more than 8in. deep. 

It is pointed out that in the case of internal com- 
bustion engines the rated horse-power was obtained 
by the ‘Society’s formula pack E 








15,400’ where D is the 


cylinder diameter in inches, 5 the stroke in inches 
multiplied by the number of cylinders, and R the 
number of revolutions per minute. 

The judges appointed by the Society wero divided 
into three groups of four members each. Group 1. 
comprised Professor W. BE. Dalby, Dr, F. W. Lan 
chester, Mr. L. A. Legros, and Captain H. Rial! 
Sankey; Group LL. consisted of Mr. Harry \ 
Buddicom, Mr. R. M. Greaves, Mr. Bayntun Hippisley, 
and Major Dunbar Kelly ; while in Group LL. were 
Messrs. W. R. Fieldsend, R. Howkins, Henry Ove: 
man, and Fred Scorer. In order to ensure complete 
interchange of the results of their own observation 
the judges were further arranged in four sets of throw, 
one from each of the three groups, the composition 
of the sets being varied as occasion required. It is 
stated that the decision of the judges was unanimous 
in every award, 

There were, in all, 46 entries for the trials, that total 
being made up of 10 in Class I., 22 in Class LL, 3 in 
Class ITT., 1 in Class [V., 2 in Class V., 1 in Class VI., 
and 7 in Class VII. Of the complete total 38 actually 
took part in the competition and 36 finished, 2 onl) 
being withdrawn during the trials. Those that com 
pleted were :—-8 in Class I., 17 in Class IL., 2 in Class 
ITL., 1 in Class TV., 2 in Class V., 1 in Class VI., and 
5 in Class VII. English makers were represented by 
the Austin Motor Company, Limited; Blackston 
and Co., Limited; .Ransomes, Sims and Jofferic. 
Limited ; Ruston and Hornsby, Limited (machin: 
entered by the Ancona Motor Company, Limited) 
the Crawley Agrimotor Company, Limited; John 
Fowler and Co. (Leeds), Limited; Wallace Farn 
Implements, Limited ; J. and H. MeLaren, Limited ; 
Mann’s Patent Steam Cart and Wagon Company 
Limited ; Martin’s Cultivator Company, Limited 
W. Weeks and Son; Peter Brotherhood, Limited 
the Pick Motor Company; C. Santler and Co., 
Limited; and the Saunderson Tractor and Imple 
ment Company, Limited. There were one Scots firm 
the Wallace Farm Implement Company, of Glasgow 
one Irish—-Henry Ford and Son, Limited—-on 
Canadian—the Chase Tractors Corporation, Limited 
one Itelian—the Fiat—and one Swiss—Fabrique 
d’Automobiles Berna, S.A. The United States 
makers were as follows :—The J. 1. Case Threshing 
Machine Company ; the Cleveland Tractor Company 
(machine entered by H. G. Burford and Co., Limited 
Emerson Brantingham (machine entered by Melchior, 
Armstrong and Dessau (London), Limited); Hoenr, 
Garner, Limited ; General Ordnance Company (ma 
chine entered by Noyes, Stockwell and Co., Limited) ; 
the Hart-Parr Company (machine entered by the 
Agricultural Wholesale Society, Limited); the John 
Lauson Manufacturing Company; the Molin Plow 
Company (mechine entered by Motrac Engineering, 
Limited); the Parrett Tractor Company (machin 


entered by the Agri-Tractor Contract Company, 
Limited); the Samson Trector Company (machine 
entered by General Motors, Limited); and the 


Minneapolis Steel and Machinery Company (machine 
entered by Fairbanks, Morse and Co., Limited). 


A preliminary examination of the tractors was 
matle by the judges on September 27th. On Septen 
ber 28th Classes TT. and V. worked on light land. On 
September 29th Classes IL, LIT., IV., VI., and VI! 
worked on light land. On September 30th Classes | 
ITI., IV., V1., and VIT. made supplementary trial 
on light land, while Classes I. and V. worked on heav) 
land. On October Ist Classes I., T1I., IV., VI., and 
VII. worked on heavy land. On October 2nd Clas- 
VIT. worked on heavy land. On October 4th ploughing 
was done on hill land and tests of stopping downhill 
wére carried out. On October 5th further hill plough 
ing and stopping tests were made. The overall 
diameter of turning circles was measured and 
machinery driving trials were made. On October 6th 
further trials were made and selected machines were 
weighed and examined. Finally, on October 7th the 
trials wero completed and the judges’ awards were 


published. Tho awards were as follows : 
Class 1.—-First Prize.—The J. L. Case Thresh 
ing Machine Company. 
Second Prize.—H. G. Burford and 
Co., Limited (*‘ Cletrae ’’ machine). 
Class L.—First Prize—The Ancona Moto: 
Company, Limited (British Wal 
lace). 
Second Prize.—-Peter Brotherhood, 
Limited. 
Class LIL.—First Prize—The John Lauson 
Manufacturing Company. 
Second Prize.—(Not awarded). 
Class. IV.—-Fiest Prize.— Mann’s Patent Steam 
Cart and Wagon Company, 
Limited, 
Class V.—First Prize.—John Fowler and Co. 
(Leeds), Limited. 
Second Prize.—J. and H. McLaren, 
Limited. 
Class. VI.—-First Prize.—John Fowler and Co. 
(Leeds), Limited, 
Class VII.—First. Prize.—The Crawley Agri- 


motor Company, Limited. 
Second Prize.—Motrac Engineering, 
Limited (Moline). 
In commenting on the trials the judges remark that, 
considering the diverse conditions which had to be 
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met by a class of machine of quite recent’ development, 
it was highly creditable to the manufacturers that, 
of so large @ number of entries as forty-six, as many 
as thirty-eight should have been presented for the 
trials and as few as two only should have retired 
during their progress. In the larger classes, i.e., 
those in which the entrants were most numerous, 
several tractors apparently were found to be of nearly 
equal merit; but it is explained that, taking into 
account all the conditions laid down by the Society, 
there was no difficulty in selecting the prize winners 
under those conditions. 

In discussing the work of the machines entered in 
Class Il.-the largest class as regards machines 
entered—it is stated that all possible precautions 
appeared to have been taken to seeure uniformity. 
The ploughs were all of one pattern, made by an 
independent manufacturer and adjusted by that firm's 
own men. The field, which appeared uniform, was 
of large size, and had been the landing-ground of the 
aerodrome. Nevertheless some awkward experiences 
are recorded, Before a start was made on. the first 
day @ competitor discovered that @ compass-ring, a 
large circle cut in the ground and filled in with elinker 
and chalk, would come partially into his work, and 
he was transferred to another plot. Another com- 
petitor was less fortunate, for although no trace of its 
existence was visible on the surface, in the course of 
his work the plough encountered the remains of a 
hedge which had been cut down below the level of the 
tield, and filled and levelled carefully so as to ensure 
the smooth surface required for the landing-ground of 
an aerodrome. This machine succeeded in making 
cuts through part of the buried hedge, but when all 
three ploughshares becamesengaged with stumps of 


Time in hours per acre. 


| we reproduce below. In it the labour costs have been 
worked out in pence per acre on a uniform basis of 
| 18d. per hour for each attendant. The table gives the 
|minimum and maximum times taken to plough an 
| acre for each class on each kind of land, as well as the 
average for the five best examples for each of the 


classes in which there were as many as five machines | 


competing. The fuel used was taken per actual acre 
ploughed, and where comparisons have been made on 
the basis of equivalent acres* the figures so obtained 


| are also given for minirmum and maximum consump- | 


tion, and for the average of the five best tractors in 
| each class, .The prices of paraffin, Is. 11d. per British 


gallon, and petrol, 3s. Lld., less 6d, Excise refund, or | 
3s. 5d. net per gallon, were taken in calculating the | 


costs per actual or equivalent acre. In making any 
comparison, the judges point out that it must be re- 
| membered that the figures for equivalent aeres reduce 
| the draw-bar pull to that which would be obtained on 
light land. The coal used by the tractors in Classes IV. 
and V1. was supplied at the price of 44s. 6d. per ton. 

The figures for the total costs given in the table 
were taken on the actual acres ploughed, and repre- 
sent the total per acre for the items of attendant and 
fuel only, calculated on the net ploughing time and 
on the total fuel used. 

Remarking generally on the trials, the judges state 
that of the thirty-six tractors that completed the 


trials, four were supported on chain tra¢ks, and with | 


them no case was recorded of jamming by stones 
or other matter. For work on wet clay, spuds or 
“‘ grousers’* were used, which could be removed for 
running on the road. 

‘Among general features,’ continue the judges, 
|“ it is to be noted that all the American or Canadian 


Speed of Ploughiny, Fuel Consumption, and Costs per Acre. 


Fuelin gallons per acre 


No. of 
Clase. Land. No. of attend- —--— _ —- —— -- = - -—— ~— - -—— 
furrows. ants. | Mim jAverage Maxi Mini- _ Average Maxi Mini- Average 
nee * offive | mum. mum | of five mum. mum. of five 
- lowest. | lowest lowest. 
I Light 2 I 1.58 1.92 2.33 2.63 2.90 5.41 28.5 34.5 
2.82t¢ | 3.34 7.2] 
} Heavy : t 1.75 1.96 >. 6 3.42 3.84 5.51 31.5 35.3 
2.31 2.95 }. 8&3 
” Licht l 1.09 1.21 1.99 2.06 2. Of 4.12 4 19.6 21.8 
Heavy ! 1.30 1.52 4.00 2. 9¢ 3.63 6.51 &, 23.4 27.4 
1.78 2.05 4 
3 laght 4 l 1.21 1.a0 2 62 " 21.8 
3 Heavy 4 i 2.01 -- : — 7.22 36.2 
‘ Light 4tt 2 1.02 147 Ib 36.9 
4 Heavy 4+? 2 1.83 330 Ib 66.0 
5 Light 4or5 s 0,55 j 0.70 i 1.82 2.6323 29.7 
5 Heavy | 4 or 5 3 03 baits ; 1.49 +.031: 4.34 55.4 
6 Light 5+ 4 6.48 SP PS a = orm. 44.5 
6 Heavy 5 ‘ 0.77 177 th. 55.4 
7 Light a** 1 1.46 1.89 2.42 | 2.2) 2.84 4.48 26 . 3§§ 33.9 
7 Heavy gee i 1. 30 2.08 8.22 | 2.37 1.78 6.21 23.43% 37.4 


Nore.—The figures for minimum time and minimum fuel coh- 
sumption per acre do not necessarily apply to the same tractor. 
The same is the case for the maxima. 


* These figures are the total of minimum wages per acre and 


unitaum cost of fuel per acre. though not nécessarily 
obtained by the same tractor. 


wood up to Ifin. diameter it was brought to a ‘stand- 
still. Such instances, of course, were duly allowed for 
and had no effect in diminishing the credit due to the 
competitor. Even in this ideal field some differences 
in depth of soil were found, and it was not possible to 
get all the ploughs down to the same depth, because 
in some parts of the field the depth of ground was not 
sufficient. Making due allowance for this, the tractive 
effort required to haul the ploughs varied little over 
the whole area. All competitors were easily able to 
perform their work on this field. 

On the third day the same class, No. I1., was put 
to work, part on medium land and part on heavy 
land. None of the tractors had trouble with the 
medium land, but on the heavy land a new difficulty 
was encountered. The field was of stiff clay, very 
heavy, and described as‘‘six-horse.”’ It had never been 
ploughed as deep as it was necessary to go in order to 
load the tractors fully, and although in appearance 
the same, the dynamometer revealed that the mean 
draw-bar pull for the ploughs varied from 2300 Ib. to 
3400 Ib.—770 Ib. to 1130 lb. per share—in different 
parts of the field. Nor was that all, for an irregular 
zone of stiffer land ran obliquely across part of the 
field, affecting only some of the tractors, which were 
exercising as great a draw-bar pull for two ploughs as 
other machines were for three furrows in another part 
of the field. Conditions were approximately equalised 
by changing the positions of the tractors from one 
part of the field to another. When rain had fallen 
the mean draw-bar pull was reduced by about 15 per | 
cent., because the cutting quality of this particular | 
clay was improved ; but the conditions of adhesion | 
became more difficult. 

In connection with the cost of ploughing, the judges | 
have prepared an exceedingly interesting table which ‘ 


share is 500 lb. and then to reduce the observed p 


¢ The figures in italics are per equivalent acre; the figures 
above in roman type are per actual acre. 

t This entrant was working with a draw-bar pull 20 per cent. 
greater than any other in the class 

§ These for cost per equivalent acre represent the cost 
of fuel that would have been obtained on light‘land of standard 
résistance to the plough. 


tractors used paraffin as fuel. Four tractors of British 
or continental manufacture used petrol alone, and 
two were steam driven, using coal as fuel. The pre- 
liminary use of petrol for starting was usual in the 
paraffin motors, and a special heating device, formed 
as a jacket on the exhaust pipe, was commonly fitted. 
An impulse starter was generally fitted to the 
magnetos of the American or Canadian engines. Two 
tractors were fitted with self-starters and carried 
accumulators and electric motors for starting, and 
another was fitted with a compressed air starter. 
None of these devices gave trouble during the trials. 

‘* Mention may be made of a special feature in the 
Ricardo engine which was fitted to the Peterborough 
tractor, namely, the simple device of turning a small 
portion of the exhaust gas direct into the carburetter, 
thereby warming the intake air and, according to 
certain authorities, diminishing the tendency to 
‘pinking.’ This enables the engine to run at full load 
without the necessity of injecting water into the 
cylinder. Trunk pistons were also fitted to this 
engine, and, in the opinion of the mechanical judges, 
the engine stood quite in a class by itself, both as 
regards novelty and robustness of design. 


** Mention may also be made of a type of carburetter 
very usual in America, but little known in England, | 
which was fitted on the self-propelled Moline plough. 
A small fraction of the fuel oil, probably of the heavier 
fractions of the paraffin, contained in the incoming air | 
is allowed to trickle unvaporised into a pocket in the | 





* To compare the figures of fuel consumption it was found con- | 
venient to assume that a standard draw-bar pull per plough- 
alt and acres 

ploughed by that figure. The term “‘ equivalent acres’ means 
the number of acres that would have been ploughed if the diaw- | 
bar pull had remained constant at 500 Tb. 


Wages in pence per acre, 


| m 





carburetter. In this pocket is a sparking plug which 
is operated from the Remy ignition, A supplementary 
supply of air is introduced into this pocket, with the 
result that there is continual combustion in the pocket 
of the small fraction of the charge which finds its way 
there, and the heat produced is used to raise the 
temperature of the charge and vaporise the fuel. The 
burnt gas from this small pocket furnace enters the 
eylinder with the charge.” 

The judges remark that owing to the considerable 

advance in the perfecting of paraffin carburetters, they 
were agreeably impressed by the absence of smoke 
clouds either when running under load or when run- 
ning light. It was quite exceptional, even when 
reviewing the whole field, to observe such a thing as 
|@ really dirty exhaust. Many of the tractors were 
fitted with either dry separators or water-washing 
arrangemonts for cleaning the intake air. These 
cleaners were intended for preventing stoppage or 
trouble in harvesting, or in doing work under condi- 
tions in which dust and chaff are liable to be drawn into 
the induction pipe. As no harvesting trials were 
made, however, the efficiency of these appliances 
could not be compared. 

It is reported that the governors fitted to the engines 
worked satisfactorily in practically all cases, but that 
circumstances showed that it is necessary that their 
action should be supplemented by a hand throttle for 
enabling the speed to be reduced when turning at the 
headlands or when manceuvring. 

Many of the tractors were fitted with an indicating 
device to show that the oil Jevel in the crank case 
had not fallen below the safe working level, the usual 
form being a wire connected to a plunger operated by 
the oil pump and spring controlled. Boiling of the 


Total cost labour 
and fuel per acre 


Fuel cost in pence per 
acre. 


Averege 


Max i- Maxi- Mini- Average 
mum. mum of five mum. mum.* of whole 
lowest class, 
ee _ ‘ s. ad s. ad 
44.0 60.5 66.7 124.4 7 6 9 6 
64.9 76.9 165.8 
47.0 78.6 | 88.4 126.7 9 2 1 it 
53.1% 68.0 88.7 
35.8 , 47.4 68.0 94.8 5 7 8 4 
72.0 68.1 83.5 149.7 7°74 1 8 
40.9% | 47.0 122.8 
28.8 . Oe? ~ 125.4 6 9 (0 
wes - 16 8 6 8 
=i 35.0. | - 6 6 0 
— 78.7 } _ iz 1 i234 
’ 
37.8 44.2 107, 83 e 2 3 
80.3 100.0 — 165.3t¢ 13 (0 i 10 
23.1 5 7 5. 7h 
@.2 } = 8.1 8 “ah 
43.5 50.8 65.3 103.0 6 5 9 3: 
58.0 62.2 | 86.9 142.8 6 3 | ee 


ij One competitor worked with & furrow less than the mas: 


** Two competing machines ploughed two furrows only. 
¥ CodPonly used as fuel. 
only used as fuel. 


oo ow was frequently slowed down by water in 
paraffin. 


water in the radiator occurred only in one or two 
cases. In a few instances in which the wheels came near 
the frames there was some tendency to clogging, 
particularly on land foul with grass. 

The weather was very wet during the latter days 
allotted to the ploughing of the heavy land, and the 
trials were carried on under somewhat unpleasant 
conditions. Generally, however, the judges consider 
that the ploughing conditions of the heavy land, 
though possibly somewhat severe, were quite favour- 
able for a fair trial. 

Detailed descriptions and illustrations of all the 
tractors and ploughing engines are given in the report. 








Speakine at the Sydney Railway Institute, Mr. James 
Fraser, the Chief Railway Commissioner of New South 
Wales, alluded to the savings possible from increasing the 
car mileage per day. Their wagon mileage per day was 
49, and an additional mile would save 500 wagons, or 
£100,000 a: year. Mr. Fraser said that the Chief Com- 
missioner of Victoria had pointed out that an increase 
of 1 -mile on their cars would mean an increase of 4 per 
cent. of business with the same wagon stock. In 1914, 
the engine mileage of New South Wales was 48 per day, 
but it was now 67-per day. 


Tue Transportation Act of February 28th, 1920, was 
received by the United States Railroad Companies with 
joy, as they thought their troubles were over when their 
property was returned to them on March Ist. The Act 
said they wete to have such rates as would ensure them 
a certain income, and these rates were conceded. The 
co! nies would not, howéver, throw over the agreements 
e with théir men as to wages, arid these have had to 
The possi- 


stand despite thé great falling off in revenue 
railway 


bility of another* Congressional inquiry into 
matters seems likely.- 
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The Sewell Point Coaling Plant. 


THe city and port of Norfolk, Va., is served by no less 
than eight important railways, and may be looked upon 





48 practically the base of the Virginian system, being the 


2, 


great coastal outlet for a large proportion of the co: 


management of the Virginian Railway that the existing 
facilities for the handling of this traffic were inadequate 
to cope with the rapid increase thereof. The former equip- 


ment consisted of an electrically operated car tipper | 


eapable of overturning one standard gondola road car 
into @ hopper beneath which transfer cars were loaded, 
these ears being afterwards discharged into the pier coal 
bunkers from which vessels were coaled. 

‘The additions that have been recently made to the plant 
consist of a new tandem ear dumper, by means of which 
a pair of loaded gondola cars of, it may be, entirely different 
dimensions may be simultaneously tipped, six new transfer 
cars of 120 tons capacity and an electrically operated 
transfer car elevator, as well as the requisite tracks end 
trestle construetion for the manipulation of both road and 
transfer cars about the dumper and elevator. By these 
means the capacity of the plant has been increased to 
more than three times its original figuré, while the pro- 


y’s | 
merchandise and commerce. From the coalfields of West | 
Virginia millions of tons of coal find their way annually | 
to the port, arid it had been felt for some time by the | 


ae 


| the longitudinal centre of the conveyors being situated 
directly in line with the centre of the transfer car track, 
| the contents of the two cars thus being equably received 
| by the single transfer car, 5lft. in length, beneath. The 
| cars obtain access to the tipper over a gradient of 1 in 9 
| and 225ft. in length. A mule car or pusher is used to draw 
the cars to the summit, the mule being arranged to dis- 
appear beneath the track-bed in order to clear the wheels 
of the loaded ears, which have to pass over it. Unless the 
ears vary greatly in width they can be tipped in pairs 
without being uncoupled. 

As the mule approaches the top of the gradient it pushes 
the cars on to a platen carried in the cradle. The function 
of the platen is to compel the car to bear against the 
cradle side while it is being overturned. This result is 
| accomplished by mounting the platen on rollers in such 
| & mafiner that it will move sideways with the car until the 
| latter rests firmly against the side of the cradle, the amount 
of lateral movement depending upon the width of the car. 
The platen is divided in two in the centre of its length for 
| the accommodation of two cars of differing widths. The 

ears having been securely placed on the cradle of the 
tipper, the rotating mechanism is started up. During 
the period of rotation, the counterweighted clamps auto- 
matically descend upon the top of the car sides. These 
| clamps are of an inverted L shape, the lower end of the 
upright of which is pivoted to a sliding casting at the 
tipping side of the mechanism, while the outer ends of 
the horizontal heams of the clamps are attached to the 


motor control, three air valves for the doors, a whist}, 
valve and a sanding device is situated within the ca), 
| at one end of the car. Power is supplied to the motors 
4 an overhead catenary system with full metallic retur:, 
e leading particulars of the transfer are as follows - 
Wheels : 
Number 
Diameter 


12 
33in. 


Truck centres 50ft. 
Overall length 70ft. 
Maximum height a 16ft. 
Length of pocket or hopper Sift 
Maximum width \ 12ft 


Hopper openings 


Number .. .. Three pairs. 
Length %ft. each 
Width Sit. Sin. 


400,000 Ib. 


Combined weight with content « 
' 60 horse-pow 
> 


Driving motor capacity 
Speed, miles per hour 


The car elevator—illustrated herewith—has a movin, 
platform carrying a section of overhead wires for curren: 
supply to the transfer cars, the wires being arranged t. 
carry no power between the limits of travel. Heavy 
counterweights so arranged that as much power is require: 
to lower the empty platform as to raise it when loaded 
are used. This arrangement permits the use of smalle: 
motors, these being two in number, having a continuou~ 
rating of 450 horse-power of the open type compouni| 
wound for 550 volta direct current. The motors and 











MULE CAR PUSHER AND NEW CAR 


portionate cost of operation is less than that of the original 
plant. No less than four million tons of coal can now be 
handled annually on the plant. 

The operation of the plant is as follows :—Loaded road 
cars are brought from the mines to the supply tracks and | 
are run on to either of the car dumpers. Here they are | 
overturned to a reversed angle of 20 deg., their contents 
falling into a hopper or pocket. Thereafter, the transfer | 
cars are run under the pocket and loaded to their full 
capacity. These vehicles then run on to the elevator, | 
which is situated at a distance of about 500ft. from the | 
tipper, and are there lifted some 67ft. to the level of 
the pier tracks. At this height the cars are run off the | 
elevator and discharged by means of drop bottom doors 
into large bunkers on the piers. The empty cars return 
by gravity and their own electrie power to the loading 
track in front of the dumper. 

The general design of the car tipper is shown in the 
engraving on page 460. The plant is eapable of tipping 
either two cars of any capacity up to 60 tons each or one 
of the new 110-ton cars recently built by the company, 
which weigh no less than 160 tons when fully loaded. 
The main frame of the tipper supports a rotating cradle 
within which the cars are held while being dumped. The | 
pivot pins, about which the cradle is rotated, are carried 
in heavy frames built into the main framework of the 
machine. The cars are held in place on the cradle by eight 
automatic clamps, operated independently by counter- 
weights, which travel in guides at the rear of the machine. 
These clamps are so placed as to engage various lengths 
of ears, and are adjustable to any railway car height or 
width. In order to avoid an excessive drop of the coal 
into the tipper pocket, whereby the mineral would be 
wasted by pulverisation, a pair of steel apron conveyors, 
each 24ft. long and 8ft. in width, are supported hori- 
zontally in the front of the machine, within the pocket, 





ELEVATOR 





























TWO CARS ON 


counterweights. The sliding casting and the weights 
descend with the ascent and revolution of the cradle and 
hold the car securely for tipping. The weights also assist 
the return of the cradle to the level. Additional counter- 
weights are provided to facilitate starting the motors 
which rotate the cradle. 

The machinery is situated within a covered house on 
the top of the tipper, well out of the way of coal dust. 
The mechanism consists of four equally spaced drums 
geared by three reductions to two 275 horse-power direct- 
current series 550-volt motors. Brakes control the 
lowering of the cradle, and, in addition, each motor is 
equipped with an electrically operated dise brake which is 
automatically cut in when the motors are cut out. An 
efficient safety appliance in case of sudden breakages is 
thus providea. Cables of l}in. steel are attached to the 
drums and the craale frame round the underside. The 
conveyors within the pocket are interlocked with the rotat- 
ing motors, one 80 horse-power series motor with worm gear 
reductions being employed for their operation. The speed 
of the tipper is one complete cycle in two minutes. 

The transfer cars—as shown in one of the accompanying 


| engravings—are of the self-propelling type, electrically 


operated, each having 3 motor geared to one of the axles. 

The cars are said to be the largest ever built for the 
handling of coal. The axles are coupled in the case of 
each truck with outside locomotive type rods and cranks. 
Mill type driving motors having series-parallel control 
are employed, and complete Westinghouse air brakes 
are fitted. The body of each car forms » hopper divided 
into three compartments, each having two pairs of bottom 
doors. The o ting mechanism cf the doors is inter- 
locked with the driving mechanism so as to be auto- 
matically cut out when propulsion begins. Manipulation 
of the doors is effected by means of an air cylinder situated 
at the car end. Controlling mechanism, comprising the 


READY TO DESCEND 


THE COAL TIP, CLAMPS 


intermediate reductions are mounted upon 4 continuous 
bed-plate securely anchored to a concrete foundation. A 
powerful solenoid brake is attached to the armature shaft 
of each motor, so arranged as to act as soon as the current 
is cut out from the motor. The speed of the elevator is 
identical with that of the tipper, namely, one cycle in 
two minutes. 

There are three separate rope systems used in the opera- 
tion of the lifting platform ; first, that leading from the 
drums directly to the platform ; secondly, from the drums 
to. the counterweight; thirdly, from the counterweight 
to the platform. e hoisting mechanism being started, 
the first rope system acts directly to hoist the platform, 
being assisted by the third system. After the car has been 
run off in the opposite direction at the upper position, the 
platform is lowered by reversing the motors, the drums 
winding up the ropes of the second system, thereby lifting 
the counterweights and allowing the platform to aescend 
on to the third system. There are twelve ropes, fin. 
in diameter, leading to each of the drums, and twelve 
ljin. ropes between the platform and the counterweights. 
Correet alignment of tae platform with the pier level is 
secured by means of a hinged run-off girder which gives 
the free end of the platform a movement of 2ft. This 
girder normally rests on brackets on the frame of the 
elavator, from which it is lifted by projecting lugs as the 
platform rises to the upper limit of its travel. 

The work involved in the extensions described was 
executed by the Wellman-Seaver-Morgan Company, of 
Cleveland, Ohio, and was completed toward the end of 
1918. 





Tue London and South-Western Company—the pioneers 
in using steam rail motor cars—has now only four such 


coaches, as against seventeen in 1919. 
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New Railway at Stoke-on-Trent. 


SPEAKING on March llth to a gathering of railway 
officials, Mr. F. A. L. Barnwell, the general manager of 
the North Staffordshire Railway Company, said that, 
n view of the agitation for the cost of running the railways 
to be cut down by a reduction in wages, his company was 
anxious, before any action of that kind was taken, to 
do its best to reduce expenditure in other directions by 
every possible means. We make reference to this state- 
ment because in some work which the North Staffordshire 


Railway Company is proposing to carry out and which | 


we are permitted to outline in what follows, there is 
seen one of the “ possible means” whereby expenditure 
may be reduced by improved operation. 

Stoke-on-Trent, the headquarters of the railway com- 
pany, furnishes to-day the best possible illustration of a 
railway bottle-neck. The station lies practically due north 

nd south, and the railway on the north side is fed, and 
feeds, from and in four directions, and on the south from 
ind in three directions. If we take as a base a line running 
ilmost due north and south, we have Macclesfield on the 





Staffordshire Railway Company has, therefore, deposited 
a Bill in the present session of Parliament for new railways, 
as shown on the accompanying diagram, No. 1. These 
will free the main lines and the line north of Etruria of 
oods traffic. When these works have been carried out, 
urther changes, on lines shown in diagram No. 2—which 
will include an enlargement of Stoke passenger station— 
will be possible. It is evident, of course, that the quicker 
clearance of the passenger trains will not only benefit 
the public, but will reduce the standing time of trainmen, 
locomotives and rolling stock, and thereby furnish one of 
the “ possible means’ of reducing expenditure referred 
to by Mr. Barnwell. It will also have a beneficial effect 
on the working of the goods trains, as they will get a clear 
road more quickly. 

Diagram No. 2 shows how the proposed new goods 
lines will give access to waste land on the south side of 
the Newcastle branch, which it is proposed to develop 
into up and down marshalling yards, so that the existing 
goods yard, in which the marshalling is now done, may be 
dispensed with, and so that the space which it now covers 
may be available for widening Stoke station in the manner 
shown in the diagram. Unless the existing goods yard 
be done away with there is no possible means of widening 














in the future, both in pure and applied science, and one of 
the aims of the Institute was to accelerate the growth of 
the recognition of his position and value. It was felt that 
recognition could be brought about only by the co-opera 
tive action of all the sicists in the country,,and it was 
believed that that could best be achieved by an Institute 
of Physics. The Institute had been founded by the co 
operation, in the first instance, of the Faraday Society, 
the Optical Society and the Physical Society of London. 
The Royal Microscopical Society and the Réntgen Society 
had since decided to participate, and it was hoped that 
in course of time other societies would associate themselves 
with the Institute. 

Sir J. J. Thomson, after a brief survey of the position 
of physicists in this country, of whom he estimated that 
about one thousand were qualified to become members of 
the new Institute, gave a delightful review of the state of 
the study of physies at Cambridge fifty years ago. In 
only one respect was it better than the position to-day. 
Then, a few hundred pounds a year were sufficient to 
purchase the apparatus required—roughly, £10 per 
student—now, the costs were as many thousands as before 
they were hundreds. He touched, of course, upon the 
value of physics to the nation, and showed that abstract 








north and Norton Bridge or Colwich—where the North | the nger station, as the goods yard could not be | science was not less important than applied science. 
Stafford joins the London and North-Western main line transferred further to the west, since the Trent and ' Finally, he acknowledged the help that was being given 
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on the south. From Macclesfield to Steke is 19 miles Mersey Canal lies immediately on ite west side. Moreover, | to the progress of physics by the research bursaries of the 
55 chains. At Harecastle, 13 miles 41 ‘chains, the line any attempted widening of the station on the east would | Department of Scientific and Industrial Research. 


from Crewe comes in on the west. Between Harecastle 
and Stoke there flows a very valuable traffic. At Etruria, 
18 miles 41 chains from Macclesfield, what is known as the 

Loop Line” joins. It serves on the north side of Stoke 
such important pottery towns as Hanley, Burslem and 
Tunstall. The fourth line is the Market Drayton branch, 
and it comes in at Newcastle Junction, just outside Stoke, 
and 19 miles 16 chains from Macelesfield; 37 chains 
outside Stoke, on the south side, is Stoke Junction, and 
there the three lines—(1) the Derby and Burton, (2) the 
Leek and Biddulph, and (3) the Norton Bridge and Col- 
wich—divide. All of them, it will be appreciated, are of 
importance. On the Derby line are situated Fenton and 
Longton, which, with Stoke, complete the Potteries 
District. As a rule, the train services are between Maccles- 
field and the South, Crewe and Derby, and Burton, 
whilst the Loop Line trains serve all the towns in the | 
Pottery District. The Market Drayton trains and the 
Leek and Biddulph services chiefly terminate and com- 
mence at Stoke. 

Stoke passenger station has two through passenger | 
lines, an up and a down, with two sidings between. There 
is also a bay line on the down side at the north end. 
lo the west of the station is a goods yard, which is served 
by a double line junction, worked from Newcastle Junc- 
tion, and by a similar double junction, worked from 
Glebe-street Catin. All the through passenger trains have 
only adouble line through the station, whi e all the goods 
trains have only a double line outside the station. Thus 
for each up passenger train, whether to Derby or to the 
South, the connecting trains have to’ be so timed that 
each shall not delay those which follow; ore result of 
which is that the branch trains have to arrive some 
minutes earlier than would be necessary were there two 
up lines. The same inconvenience arises on the down 
journey. A second train cannot leave Stoke until the first 
18 clear; nor the third until the second. 

As matters are to-day, this state of things eannot be 
improved, and the first step necessary to bring about a 
change is to segregate the goods trains from the passenger | 
on the north side of the station, which would give greater | 
running facilities for r trains approaching Stoke | 
from the North and leaving for that direction. The North | 


have necessitated interference with Station-road, which 
would have been an unpractical proposition. 

If the full development—shown in diagram No. 2— 
be ultimately carried out, the traffic from Manchester 


vid Macclesfield, comprising as it does the express services | 


to Euston, would at the junction north of Grange Junction 
take the up fast road, and the traffic from Crewe to Derby 
vid Harecastle would at that junction be diverted to the 
up slow line. The slow local services from the Loop Line | 
would also be kept entirely separate from the fast Man- 
chester to London traffic, as that local service would be 
confined to the slow lines and work mostly op to the Derby 
and Leek lines. In the same way the down fast traffic | 
from London to Manchester would be able to run into | 
Stoke station without interfering in any way with the 
Derby to Crewe services and the local services from the 
Derby line and the Leek line. Provision would also be 
made for working local services from the bay in a northerly 
direction, and also from the bay from the south end of 
the up slow platform in a southernly direction. 





== 
The Institute of Physics. 


Ir is more than a year since the first steps towards the 
establishment of an Institute of Physics were taken, but 





it was only on Wednesday last that the inaugural meeting | 


was held. It took place in the Hall of the Institution of 
Civil Engineers, which was completely filled by the 
audience. Sir Richard Glazebrook, first President of the 
new institution, occupied the chair, and Sir J. J. Thomson 
and Mr. Balfour were the principal s; rs. In opening 
the proceedings, Sir Richard Glazebrook gave a brief 
account of the foundation of the Institute. The need 
had long been felt for a corporate body analogous to the 
Institute of Chemistry which could represent the profes- 
sion and strengthen the position of workers engaged in 
physics, and which would also form a bond between the 
various societies interested. At present the physicist 
was hard! i as a member of one of the 


| 
ly recognised ! 
sions. His work would become more and more important 


| Chinese Government is reported 


least of the Kiaochow-Tsinan Railway, 


Mr. Balfour devoted much of his speech to the same 
aspects. In it he made the good point that if more atten 
tion were given to the development for the service of man 
of the resources of nature fighting for the means of liveli 
hood would cease, for there would be more than enough to 
satisfy all and give ample leisure to all. In his opinion, 


| no money was better spent than that devoted to scientific 
| research, and the Treasury had been compelled with great 


reluctance to refrain from extended generosity in this 


| direction out of consideration for the unhappy taxpayer. 


He was surprised that the imagination of some of our great 
magnates had not been inspired by the unselfish idea 
that it lay in their power to increase the wealth of the 
whole world by promoting and financing industrial re 
search. Every scientific discovery was a gift to mankind, 
and it was curious that more was not done to encourage 
such gifts. The benefit of every new and important 
| scientific discovery spread over the whole world, and would, 
| or might, touch the lives of every dweller in the Universe 
| The work of those men, who were constantly seeking to 
probe to the bottom of the secrets of nature, was fraught 
| with interest and advantage to all, and if only for that 
reason, they must regard the inauguration of an Institute 


| of Physics as a red-letter day in the history of science. 





Tue Japanese Mitsui Bussan Kaisha is constructing a 
high-power wireless station about 9 miles east of Peking, 
the plant covering nearly 1000 mow. The sending station 
in the east and the receiving station in the west are about 
a mile a . The power-house and four of the six steel 
towers, each 700ft. high, are finished ; the remaining two 
towers will, it is anticipated, be ready within a few weeks. 
The construction of this plant was only commenced last 
April, though the contract with the Chinese Government 
was signed as long ago as February 2ist, 1918. The 
to be considering the 
establishment of wireless telegraphy stations at Chefoo 
and Weihsien, in Shantung, thus covering the district 
built by the 
Germans. 
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Obituary. 


WALTER MAY. 


As briefly announced in our last week's issue, 
the death of Mr. Walter May, R.N., one of the joint 
managing directors of the Pulsometer Engineering 
Company, -Limited, of Reading, took place at his 
residence, Brook House, Woodford Green, Essex. 
on Wednesday, April 20th. 

Mr. May, who was in his fifty-eighth year, was 
born at Edgbasten, and was the son of the late 
Walter May, millwright and founder, of Suffolk 
Works, Birmingham. Mr. May was educated at 
Rugby, and subsequently entered the Navy on the 
engineering side of the Service, receiving his training 
at Keyham and the Royal Naval College, Greenwich. 
He ultimately recoived his commission as engineer 
with seniority on September Ist, 1890, but resigned 
from the Navy on October 8th, 1897, subsequenth 
joming the List of Emergency Officers, his e¢om- 
mission being restored to him under the provision 
of Order in Council of May 13th, 1901. 

Upon his resignation from the Service he joined 
the Pulsometer Engineering Company, Limited, the 
works of which were then in London, but which were 
moved later to Reading. He was attached to the 
works staff, and after a fow years’ service became 
works manager. He identified himself very largely 
with work in connection with the Admiralty, giving 
special attention to apparatus for signalling and for 
refrigeration. In connection with the former, he 
was instrumental in bringing the Stentora siren to a 
high pitch of perfection, and as regards the latter, 
his intimate knowledge of naval requirements, coupled 
with sound mechanical training, resulted in the pro- 
duction of highly efficient and practical plant for 
magazine cooling. 

After a few years’ service he was made a director 
of the company, and upon the death of the founder 
of the company in 1912 he became joint managing 
director with his two brothers-in-law. Subsequently 
he took sole charge of the company’s London office 
in Westminster, from which he controlled the London 
district, his activities covering also the Midland and 
South Wales areas. His straight and genial dealing 
with everyone with whom he came into contact made 
for him a wide circle of friends, who will long remember 
him with affection. He was a member of the Institu- 
tions of Civil and Mechanical Engineers. 





CATALOGUES. 


Berrish THomson-Hovuston Company, Limited, Rugby.— 
Descriptive list, No. 2420 B, which déals with rotary converters. 
Many pictures and diagrams are given of machines and the 
different parts which go to make the completed converters. 

BreMiIncHaM Toot anp GavGe Company, Grove-street, 
Birmingham.—The cutter catalogue of this firm deals at 
length with milling cutters. Much detail is included which is 
more often than not found absent in this class of catal The 
different types of cutters are illustrated, and we note that all 
articles are priced, 

Swevish GENERAL Etecrric, Limited, 5, Chancery-lane, 
W.C. 2.—Stock list No. 26, giving particulars of direct-current 
type ‘‘K”’ motors and single-phase ‘‘Century”’ motérs, also 
direct-current electric drills, type “‘W.J.”’ Stock list No. 27, 
dealing with three-phase and two-phase motors, single-phase 
commutator motors, transformers, &c. 

GENERAL Exvecrric Company, Limited, 67, Queen Victoria- 
street, E.C. 4.—IIlustrated catalogue, P Section, which describes, 
with many pictures, the “Witton” single and” polyphase 
induction motors. Catalogue section P 3 illustrates deseribes 
the latest types of ‘ Witton” direct-current motors. Leaflet 
X 2389 gives a short illustrated description of the “‘ Witton- 
M.L.” circuit breakers, 

FREDERICK Brasy AnD Co., Limited, Petershill-road, Glas- 
zow.—Braby’s handbook for architects and engineers is an 
exeellent production, and a tremendous amount of information 
in & nutshell is found within its coverss ; also illustrated phiet 
dealing with Braby’s steel window sash, and illustrated 
brochure dealing with the many different kinds of steel stractures 
Messrs. Braby manufacture and supply. 

CALLENDER’S CaBLE AND ConsTRUCTION Company, Limited, 
Hamilton House, Victoria Embankment, E.C. 4.—‘‘ The 
Callender Kay Pole” is the title of a very interesting pamphlet 
published by the above-named firm. The special feature of these 
poles is that they occupy very little space, although the base 
oceupies a good deal of ground ; but it is possible to get a clear 
passage through the legs, because there is no obstruction from 
bracing. Many illustrations are given showing diffefent power 
transmission lines that have been erected in this country and 
abroad. Whilst primarily intended for overhead transmission 
works on cross-country routes, the pole can be utilised in other 
directions, and an illustration is given in which the poles are used 
to form the piers of 2 suspension bridge carrying a number of 
Callender high-tension eaten across the river Don. 

Avtrrep Hersert, Limited, Coventry.—Ilustrated brochure 
deseribing Herbert turret lathe tools, which in a great many 
instances may be employed on other makes of machines. Cata- 
logue Section Al, illustrating and describing the firm’s cone 
pulley milling machines of the horizontal, universal, and vertical 
types; also pamphlet dealing with grinding wheel selection 
charts, and especially Norton grinding wheels. The following 
catalogue sheets and folders have also been received from 
this firm:—Souvenir brochure which gives the man in the 
street an insight into the organisation and equipment of a 
modern machine tool works. The whole of the brochure is 
produced by the two-colour process, and is very effective. 
Section J, twenty-third edition, general catalogue, deals -with 
hexagon turret lathes for rapid bar work. Several illustrations 
of the machines are given. Sheet F.S.T. 199 is issued by the 
factored small tool department, illustrating and describing 
Robertson’s patent stepped twist drills. Sheet F.S.T. 190 illus- 
trates and describes the Coventry Gauge Company's’ screw 
gauges. The hardened plug and ring setew gauges are dealt with. 
Sheet F.S.T. 182 deals with the Leonard . Sheet F.S.T. 49 
illustrating and describing the Prestwich fluid gauge. Shéet No. 
F.8.T. 189, gives a description, with illustrations, of -the 
Wickham adjustable thread snap gauge. 





Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent. ) 
Unsought Iron Trade Disaster. 


Tue coal crisis is still proving disastrous to the 
iron and steel trades throughout South Staffordshire 
and the Midlands. With no settlement in prospect, 
attention is directed to the grave effect the stoppage is 
having on industry. Struggling against a tide of depres- 
sion, cont nuance of operations under present circum- 
stances is more than doubtful. Indeed, additional 
factories and works have closed down, being unable 
to carry on for lack of fuel, Consumers of raw material 
are not troubling to cover themselves against the chances 
of a removal of the deadleck, They are allowing events 
to take their course. The losses entailed by the conflict 
are enormous, but it is felt with regard to the suggestion 
thatthe Government should make a grant in aid of the 
wages of the coal industry, that before doing so it should 
have some assurance that any settlement will have some 
permanence. We do not want to see another upheaval 
such as the present at the end of a few months. Iron- 
masters continue to say that only a big reduction in the 
price of coal can enable them to compete against the iron 
and steel that is being shipped here from the Continent. 
No settlement will be acceptable to the iron trade which 
perpetuates anything like the present prices of coal and 
coke. 
way the cost should be reduced, everyone recognises 
that such a reduction is essential to the recovery of our 
trade position. It is felt that it ought to be possible to 
reconcile justice with good business in the case of the coal- 
fields. The Council of the Cannock Chase Miners’ Associa- 
tion has decided to pledge the district to support a national 
policy for the regulation of wages. A statement of the 
Midland Miners’ Federation, concerning the coalfields in 
Staffordshire, Warwickshire, Worcestershire, and Shrop- 
shire is that reports have been submitted from the various 
associations in the area, saying that they were unani- 
mously in favour of a national system. Fuel stocks are 
now getting so low that no Staffordshire or Midland blast- 
furnace is expected to continue operations more than a 
few days longer. Nearly all the rolling mills in the Black 
Country are idle. Here and there production departments 
are kept going, though at no more than half speed as a 
rule. Nut and bolt works, which are operated by oil, are 
maintaining a certain output. In Birmingham and other 
populous centres factories in which the use of gas or electric 
power makes them independent of the coal mines, are 
being kept in operation so long as the fuel reserves of the 
public undertakings last. The market stagnation con- 
tinues. It is pretty safe to say that selling values are 
conspicuously declining. It is a very striking thing that 
many of the formal declarations of trade organisations 
which exist to regulate prices are no longer respected by 
the market. The stress of foreign competition has broken 
down their authority. 

Expected Drop in Staffordshire Marked Bars. 

The only new proposition on the week in the 
manufactured iron market is the attitude of buyers con- 
cerning the expected drop in Staffordshire marked bars. 
As I set out last week, it is impossible that the present 
standard of £27 10s. for best iron can be maintained with 
merchant bars selling at £19. The conviction is stronger 
this week than last among buyers that the announcement of 
a@ reduction cannot be long withheld. Whether the fall 
will be £2 per ton, as has hitherto been general in the prices 
fall which has been going on during the past six months, 
or whether the reduction will now be £4 or £5, is the only 

int of uncertainty which remains. If the list iron 
eel are wise, and if they move at all proportionately 
to the rapid fall which has occurred in merchant bars, 
the drop, when made, should unquestionably amount to 
£4 or £5 per ton. If makers do not take this course the 
only reason will be that they would be afraid of the effect 
which so large a decline all at once might have upon the 
market. They would do well to remember, however, 
that big “cuts” and even drastic “cuts” have now 
become the fashion alike in the iron and steel trades, and 
it is quite as well that they have. It is only by getting 
selling prices down to something like a reasonable level 
onee more that buyers will be induced to give out orders. 
The sooner, therefore, all branches of the trade realise 
this and act boldly the better for everybody. Staffordshire 
marked bars are not the important commodity which 
they once were. This is a circumstance which ironmasters 
would do well to bear in mind. It is the unmarked, or 
merchant, or “Crown” bar trade—the phrases are 
Synonymous—which now leads the British markets and 
the export trade. As a matter of fact, therefore, what- 
ever the best bar houses do is not now of any very great 
significance. This comes about by reason of the small- 
ness of output. In the present lack of demand the reduced 
prices in even the merchant iron trade, which I advised 
last week, have failed to attract business. There is a 
general agreement that the reduced prices will involve an 
actual loss. At the same time, it is recognised that further 
reductions must be made if foreign business is to 
secured in competition with the very low quotations still 
coming from the Continent. Belgian manufacturers are 
offering to send iron bars into this district, for nut and 
bolt making and other purposes, under £11 per ton. 
Prices of galvanised sheets have been reduced by £2 per 
ton, namely, from £24 to £22 for 24 gauge. In spite of 
the depress‘ng outlook, it is believed that if the coal 
mines could be got to work some revival might be looked 
for in view of the almost complete exhaustion of stocks 
by all iron and steel-consuming industries. 


Raw Iron Outlook. 


With nearly all the mills and forges standing 
there is no outlet. for pig iron, and smelters are not dis- 
posed to go on making for stock, even though they could 
secure coke. Smelters who closed down in the early stages 


While there are widely divergent views as to the. 











of the trouble have now pretty well cleared their yards 
There are orly small lots en offer as a rule, and the prices 
quoted do not conform to any standard. The values 
nominally ruling are higher than buyers have any inten 
tion of paying when they begin to operate again. It ix 
reported that furnaces in the South Staffordshire district 
have got rid of their pig iron stocks, much to their satis 
faction, in view of the persistent decline in values. A 
fairly large sale of Staffordshire forge material some day « 
ago realised £7 15s, delivered, Some low prices are quoted 
a noteworthy one being for North Staffordshire foundry 
material of fairiy high quality at £7 6s, The makers oi 
Derbyshire iron still retain the official quotation of £8 fu, 
forge and £8 10s. for foundry, but these prices can Ix 
shaded where there is business to be done. A certain 
amount of Cleveland iron is coming into. the district 
After allowing for transport it can be bought at som 

shillings less than the Midland makes. The principa 
buyers of pig iron at the present time are the few iro: 

founders still able to work, having a little coal or coke i 

stock. 


Raw Steel Losses. 


Heavy losses have 
purchase of raw steel before the —. in prices by som 
buyers on Birmingham Exchange ‘rom this point 
view, the coal strike has been a great misfortune, par 


been sustained through tl 


ticularly to those manufacturers who bought billet 
whether home or foreign, some two months ago. On 
manufacturer estimates that he has lost at least £8 jx 


ton on unfinished mater:al, which, on account of the strik« 
he was unable to use. The stress of foreign competitio: 
has played havoc with steel prices. Business 
practically stagnant, though a few inquiries are report: 
for delivery after the strike is settled. Sheets, bars an 
billets are quoted at £13 a ton, and some sales are su: 
to have taken place at £12. Hoops can be got at conside: 
ably below the £20 basis. Owing to the impossibility 
deliveries being made, sales of angles, tees, &c., have be: 
suspended. Belgium is still offering steel, although ther 
is hardly any demand for it. A quotation of £8 per ton {: 
billets has been received from a Belgian exporter, and t! 
material is believed to be of German origin. Anoth: 
quotation is £8 7s. 6d., but there is no guarantee as t 
quality. As customers in some cases insist on buying | 
specification, importers are rather shy of these offe: 
Steel strip re-rolled from Belgian material is making {! 
per ton. Steel scrap can be bought very favourabl, 
and considerable quantities have been purchased. 


Wages in Birmingham Brass Trades. 


The new arrangement which has been arrived a 
for regulating wages in the brass trade of Birmingha: 
came into operation last week. Under it the cost of living 
as announced month by month by the Board of Trade, | 
taken as the regulating factor. A variation of 6} point 
in the cost of living represents jd. per hour in wages. Th: 
datum point is fixed at 151 per cent. above the pre-wa 
rate, that being the figure prevailing at the date of th« 
negotiations. Since then the figure has fallen in tw 
months to 133 per cent. The new scheme is to continu 
to the end of the present vear. It is important that thoug! 
the sliding scale corresponds with the cost of living, anc 
is so adjusted that the elimination of the excess over 1914 
would take wages back to the basic line, its effect is not 
to perpetuate the pre-war standard. The men engage: 
in the industry were divided into four grades before th: 
war, paid respectively, 27s. fd., 31s., 35s., and 39s. per 
week. Now there are three grades, whose 
34s., 41s., and 46s. Before the war there were something 
like 30 per cent. of the men in the top grade; to-day th: 
percentage is probably nearer 80. The agreement come t 
under the Brass Trades Conciliation Board affects betwee 
7000 and 8000 men in the Birmingham district. It does 
not apply to brassworkers engaged in engineering shop- 
who come under the bargain by which engineers’ wag: 
were stabilised up till June. 


wages ar 


Nat and Bolt Trade Wages Reduction. 


Male pieceworkers in the nut and bolt trade in 
Birmingham and the Black Country have accepted « 
reduction of 10 per cent. in piece rates, the new rate= 
dating from April 6th or 7th, according to the pay da) 
in the respective establishments. There has been no 
change in the day rates of male workers, while the wome: 
and girls, a reduction in whose wages formied the subjec' 
recently of a dispute leading to a strike, are continuing at 
the reduced rate of wages decided upon. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday 


Iron, Steel and Metals. 


THE iron and metal markets are still under thx 
influence of the coal shortage, and although there may |» 
some hope of arriving at a settlement soon, 1t must bx 
some time before the industries of the country can bx 
fully supplied with fuel. So far as the iron and stee! 
trades are concerned, the stoppage is now very nearls 
complete. At the end of last week there were only twelv: 
blast-furnaces going, out of the hundreds which ought to 
be in full operation, and this remnant will have disappeare«| 
in a short time. The question of relighting all these fur 
naces is one which offers a good many difficulties, for there 
are many which cannot yet be run at a profit, even if th 
fuel were available. In the present circumstances a 
vast amount of trade is being lost to the foreigner, and to 
recapture it when things are normal again will call for 
all possible energy and wisdom, while of the latter neithe: 
workmen nor employers seem to have any great supply. 


Metals. 


The demand existing at present for the non- 
ferrous metals in this country is very small, but the price= 
have been so far depressed that the absolute cessation ot 
demand here does not appear to have the power to depress 
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them any more. This is the strength of the market for 
such metals, and should give confidence in the future ; 
for if prices cannot be brought down by our nt situa- 
tion, then it is difficult to imagine anything that can bri 
them down. One refers, of course, to the raw metals an 
not to the manufactured section of the trade, because 
there it is quite possible to have a further fall. The 
differences between refined ingot copper, for instance, 
and some of the manufactured forms of copper, say, 
copper bottoms, are still greit. There is at the present 
moment £56 per ton difference between ingots and copper 
bottoms, and £46 between ingots and copper sheets, and 
£77 per ton difference between ingots and solid-drawn 
copper locomotive tubes. All through the metal markets, 
both ferrous and non-ferrous, we find these large differ- 
ences. The ser ous reduction of copper output in America 
is now beginning to tell on the accumulation of stocks, 
and as a consequence the statistical situation is slowly 
improving. This will not have much effect on the markets, 
while actual consumption is hindered by the labour 
troubles ; but so soon as normal activity prevails again 
it will have a very decided effect, and consumers of copper 
must be prepared for it. The very narrow margin between 
the prices of standard and refined ‘ngot copper is worth 
watching. The position of tin seems to be fairly sound 
now, and, of course, the Eastern market has been 
strengthened by the rise in silver. The price of the latter 
went over 35d. per ounce at one time, which was an im- 
provement of p sath 20 per cent. upon the lowest price 
touched. The actual demand for tin here is, of course, 
very small now that the principal consumers have been 
cothpelled to close down, but in spite of this, the price 
has improved by about £15 per ton since the first week in 
April, and this looks like underlying strength in the market. 
There have been rumours about a big order for Russia, 
and some people think that the market responded to 
these rumours, but that is not necessarily the way to 
account for the advance. Lead and spelter have both been 
firm markets of late, but one does not feel quite com- 
fortable about the former, the strength of which certainly 
does not rest upon any consumptive demand. Spelter, 
of course, is still being supported by the probability that 
the German supply will now be cut off. 


Foundry Iron. 


In the absence of any settlement of the coal 
dispute, the stocks of foundry coke threaten soon to be 
quite exhausted, and there is consequently little or no 
demand for foundry iron here. In these circumstances, 
it is not easy to check the prices, but probably any dis- 
position to bring them into relation with the theoretical 
Cleveland price is held up for the present. It may be 
that supplies of foundry coke will become plentiful before 
there is any increase in the supplies of foundry iron, and 
if so there may be some strengthening of the latter market 
for @ period, and until the blast-furnaces get to work again. 
In the end there is little doubt but that the prices here 
must be brought down to the equivalent of £6 in Cleveland, 
or, say, about £7 delivered, for the Midland brands, but 
this regularisation of foundry iron prices may now be 
delayed for a month or two. The price quoted for Scotch 
foundry iron is still £8 5s. on trucks for No. 3, and that 
would mean £9 10s. at least for the Manchester con- 
sumer. Hence the difference in Manchester in the costs 
of Scotch and ordinary foundry iron is far too great. It 
seems incredible that before the war this difference used 
to be from 8s. 6d. to 5s. per ton. Part of the difference 
is to be accounted for by the excessive costs of transport, 
which will certainly hinder the use of Scotch foundry 
iron in this district. 


Finished Iron and Steel. 


There is no definite change in the position this 
week. Most makers will now soon be stopped, and it is 
not worth while to modify the prices at present. 


Serap. 


The market for scrap is almost without business, 
but there is still a little going on in foundry scrap. Dealers 
seem fairly firm and are asking £6 10s. to £6 15s. for best 
qualities. L hire c¢ rs of wrought scrap offer 
£3 delivered and steel scrap is supposed to be at £2, but 
one does not hear of any business in them. 





Large Steam Turbine Practice. 


The importance which is attached to the subject 
of the steam turbine was well exemplified at a meeting 
of the North-Western Centre of the Institution of Elec- 
trical Engineers, which was held recently at the Engineers’ 
Club, Manchester, to hear and discuss Mr. K. Bauman’'s 
paper. The paper was of particular interest to Man- 
chester engineers on account of the developments which 
have taken place in the use of large steam turbines by the 
Corporation. Mr. 8. L. Pearce, the engineer to the Man- 
chester Corporation, has recently returned from an exten- 
sive tour in America, which he took with the object of 
making a special study of turbine practice in the large 
power stations, and he has arrived at the conclusion that 
the American manufacturers are not so advanced in the 
development of turbine engineering on sound lines as 
are British builders. Mr. Pearce had an opportunity of 
comparing the performances of the best plants in the 
United States with those in this country, and finds that 
the British plants are the more efficient. The record of 
single-cylinder machines has not been altogether satis- 
factory, owing largely to wheel failures. Mr. Pearce 
considers that the limits of speed for single-shaft machines 
up to 35,000-kilowatt capacity is 1500 revolutions per 
minute, He says that nearly all the troubles which have 
occurred with large sets in America have been due to the 
amount of vibration set up by inaccuracy or weakness 
in design, or by insufficient clearance. In the new Barton 
power station of the Manchester Corporation the standard 
size of turbo-generator will be one of 25,000-kilowatt 
capacity, running at 1500 revolutions per minute. 


Liverpool and Chester Electricity Supply Schemes. 


__ The Electricity Commissioners, having considered 
the evidence submitted at the recent inquiry at Liverpool 
into the two electricity schemes submitted respectively 
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- A conference of the Me and West Lancashire 
‘tricity authorities and by the rations of Wallasey 
and Birkenhead, have arrived at the following conclusions : 
—{1) The area provisionally determined is confirmed 
subject to the inclusion of the urban districts of Lymm, 
Haydock, Northwich, Middlewich and Winsford, and the 
rural district of Northwich. (2) A joint electricity autho- 
rity will be formed for the whole district subject to liaison 
with the joint electricity authority. (3) A separate com- 
mittee will be established representative of the local 
authorities for the county boroughs of Birkenhead and 
Wallasey and the Wirral area. (4) The Commissioners are 
of opinion that it may be found advan to merge 
the Wirral Committee in the joint electricity authority 
at some future date. (5) A capital station in the neigh- 
bourhood of Liverpool and a transmission system con- 
necting it with Liverpool, Bootle, Prescott and St. Helens 
is immediately required, and w Il be of advantage to the 
neighbouring districts. With regard to the two schemes 
submitted respectively by the Corporation of Chester and 
by the North Wales Power and Traction Company, the 
Commissioners came to the conclusion that the engineering 
proposals in the Chester Corporation scheme cannot be 
approved, inasmuch as it would be impracticable at the 
present time to develop low-fall power stations on the 
Dee; and, in any event, such development would have 
necessitated a stand-by steam plant for ensuring reli- 
ability of the supply. The erection of a coal-fired station 
on the Dee estuary is unnecessary, in the opinion of the 
Commissioners, who consider that the cost of genera- 
tion at such a station would compare unfavourably with 
that of a supply from the North Wales hydro-electric 
system. The scheme promoted by the North Wales 
Power and Traction Company, which, it will be remem- 
bered, was discussed in our issue of February 25th last, 
provides for the utilisation of the water-power resources 
of the western area by the improvement of Cwm Dyli, 
the further development of Dolgarrog, and a new and 
extensive development at Maentwrog. The Commis- 
sioners are satisfied that the engineering developments at 
Cwm Dyli and Dolgarrog are sound, as is the pro 

first development at Maentwrog, and they are reasonably 
satisfied of the feasibility of the second development. 
They have therefore decided to accept the engineering 
proposals of the company's scheme, subject to certain 
cond itions, 


Barrow-rn-Furness, Thursday. 
Hematites. 


There is nothing new to report this week in 
connection with the hematite pig iron trade. As already 
noted, the production of iron has ceased throughout the 
district. Some of the furnaces were damped down on 
account of the coal strike, but most of the plant had 
already been idle owing to trade depression, in which coal, 
however, played a prominent part, for the high cost of 
fuel had much to do with the inability of smelters to 
carry on at a profit. The events in the coal dispute have 
naturally been watched with interest, and with the hope 
that there would be a lasting settlement that would lead 
to a resumption of business in all trades. There is no 
doubt that before a revival can become an accomplished 
fact makers must be in a position to quote a lower price 
than has been ruling during the past few years, but until 
a new basis is arrived at that cannot be done. 


Iron Ore. 


There is a complete cessation of activity in the 
whole of the ore-raising trade, except that the pumps are 
being kept going. The importations of foreign ore have 
ceased. Some thousands of tons of Spanish ores are 
stored on the sidings of the Barrow docks, 


Steel. 


The steel trade is without change. Business is 
at a standstill, and the works have been wholly idle for 
quite a while. Last week the price of rails and also that 
of billets was reduced, but no betterment can be looked 
for until the general situation in the country improves. 

On Saturday last Vickers Limited launched from 
their shipyard at Barrow the steamer Moreton Bay, the 
first of three vessels being built at Barrow for the Common- 
wealth Line of steamers. The Moreton Bay is 548ft. 
long and of 23,500 tons displacement. She will have a 
speed of 15 knots, and will be driven by Parsons’ double 
reduction geared turbines. Her passenger accommodation 
covers 730 people, and she is being specially fitted for the 
trade between England and Australia. At the subsequent 
luncheon, the Hon. John Storey, Prime Minister of New 
South Wales, spoke of the necessity of faster passages 
being made between Australia and England. At present 
the voyage took five to six weeks, and that, with the 
return journey, took a big slice out of a twelvemonth. 
Mr. H. B. G. Larkin, the general manager of the Common- 
wealth Line, said he was looking forward to the time when 
the passage from London to Sydney would occupy twenty 
to twenty-five days only. 








SHEFFIELD. 


(From our vwn Correspondent. ) 
Hopes of the Optimists. 


Ir one may be guided by the opinion of some of 
the leading industrialists here, the present moment, whilst 
about the darkest experienced by the stee! and allied trades 
at any period of their history, is very close to the dawn of 
better things. A pessimist can be picked up anywhere 
almost, but an optimist, under prevailing conditions— 
well, his acquaintance is worth cultivating. What is felt 
by the hopeful ones is that just when Labour precipitated 
the trouble and unrest which has been plaguing the country 
of late, there were evidences of the beginning of a natural 
trade revival particularly with overséa markets. The 
causes of that revival movement, they contend, are still 
existent, though blanketed by industrial qpnfusion, and 
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when the various workers’ differences have been composed 
—will they ever be co ?t—trading conditions will 
rapidly adjust themselves. At times like these one is only 
too glad to grasp at any old bit of straw, and besides, the 
optimists may be rightly interpreting the signs of the 
times. There certainly seem to be indications of returning 
life in the automobile industry, and if that would only 
develop many a Sheffield steel firm would breathe a sigh 
of relief. Then the Stock Exchange is always credited—- 
whether it deserves it or not—with the power of anticipat- 
ing events, and of late the shares of companies that make 
agricultural machinery and implements have been receiving 
more attention. A suggestion of that kind, of. course, 
makes Sheffield prick up its ears at once. Brazil, which is 
a very important market for the lighter steel productions, 
appears to be shaking herself clear of the more serious 
hindrances to trade which she has been experiencing for 
a good time now—some say largely attributable to an 
over-bought state of the markets there—and signs of 
returning confidence are also reported from the markets 
of India, Japan, and America, all, of course, being of vital 
interest to the trades of Sheffield. On the other hand, I 
notice that a very determined effort is to be made in Spain 
to build more of the shipping tonnage that she requires. 


Trade with Italy. 


Another country in which Sheffield steel manu- 
facturers are very deeply interested is Italy, who has 
always been a good customer. Arising out of a suggestion 
made in another quarter that the recent improvement in 
the sterling value of the lira was probably attributable in 
the main to negotiations for the floating in New York of 
an Italian loan for a substantial amount, the secretary 
oj the Italian Commercial Delegation in London has written 
to me to say that the appreciation in the lira is almost 
entirely due to the improvement in the Itdlian financial 
situation. He enclosed with his letter a copy of a memo- 
randum quoting the leading figures of the Italian Budget 
in support of the statement, and remarked that that is 
‘why we can confidently rely on a further appreciation of 
the lira.” Incidentally he mentioned that Italy has no 
intention at present for placing any loan abroad, but the 
point of interest in the matter to Sheffield manufacturers 
is the rather plain inference that as Italy becomes better 
able to attend to her exports she will also become a freer 
buyer—and that is what we want. 


Building in Faith. 

Truly there is very urgent need for a trade 
revival. Matters, as I write, are at a deplorably low ebb. 
Firm after firm that sunk fortunes after the war in the 
reconstruction and expansion of its works to meet the 
demands which almost everyone expected would spring up 
with the cessation of hostilities, has the mortification 
of seeing most of those efforts rendered temporarily futile. 
One thinks of the magnificent series of fourteen Siemens 
furnaces, with capacities of from 40 to 60 tons each, now 
standing idle at ‘empleborough, while home consumers 
are satisfying their requirements—now, of course, very 
attenuated through the labour dislocation—with foreign 
billets. But the time is coming when all that will be 
changed. These fine furnaces, with the new melting shop 
at Firths, the set of four Siemens and four electric steel 
melting furnaces now being planned, and partly in exist- 
ence, at the Templeborough worke of Sheffield Steel Pro- 
ducts, beside all the other steel producing facilities of 
Sheffield, will be in full operation, I believe, before we 
reach the end of this year, and in this faith new works 
are actually being pushed on with. The huge rolling mills 
for the production of steel strip and merchant bars by 
one of the United Steel Company's group are progressing 
toward completion, attention being specially concentrated 
just now on the erection of enormous “ shops” for these 
mills, which are of the Morgan continuous type. Davy 
Brothers’ new engineering works at Darnall, too, are being 
proceeded with, and similar steps are being taken in other 
directions, the firms responsible for them refusing to be 
daunted by the prevailing circumstances, dispiriting as 
they are. It may be we have not yet reached the darkest 
hour, but manufacturers are looking beyond, and know 
that, if Labour will only play the game, there should 
develop a long run of good trade for the steel industry. 
Obviously, there are many obstacles to that happy con- 
dition, one of the chief being wages deflation. Even a 
settlement of the miners’ problem leaves armies of other 
workers to be pacified, and if the next few months are got 
through without any further serious trouble we shall ‘lo 
well, 


A Suggestion. 


IT was speaking with an industrialist the other 
day on the question of wages deflation, and his suggestion 
seemed a very sensible one. In the first place, there must 
be a recognition of the need of defiatson of wages ; in the 
second, it must be equally well understood that the 
‘* standard * wages must not be forced down to a pre-war 
level ; thirdly, through the Industrial Councils, or by some 
other practicable means, each trade should settle for itself 
a new “ standard " level of wages, say, 25 per cent. above 

re-war; and finally, the difference between that new 
‘“* standard” and the present rate of wages should be 
gradually eliminated under an agreement whereby wages 
fall by points to the new “ standard ”’ automatically, in 
the ratio of the ascertained fall in the cost of food and 
commodities. By such means Labour would have the 
assurance that deflation could not affect it beyond a certain 
point—the ‘ standard "’—and that in the meantime any 
fall in wages would closely follow, not precede, the fall in 
the price of food and commodities. If that could be carried 
out there could, as my friend pointed out, be no hardship 
inflicted on the workers, whose settled “ standard * would 
show a substantial permanent improvement on pre-war 
rates. If a leading employer and a leading worker in each 
trade could meet and settle these points for both sides 
what a world of disputation and industrial loss would be 
avoided, and how much better off would everybody te. 


Sheffield's Biggest Fire. 


Since my previous letter Sheffield has experienced 
its biggest fire, and, Fate’s “‘ unkindest cut of all,” it had 
to involve not one of the steel works now closed down 
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with no immediate prospect of re-opening, but one that 
had succeeded in defying the slump, defying foreign cut- 
throat competition, and defying colliery strikes by a main- 
tenance of almost full activity. The premises were those 
of C. T. Skelton and Co,, Sheaf Bank Works, in the Heeley 
district of Sheffield, one of the best-known firms in the tool 
and implement trade. How the fire originated does not 
at the moment appear to be known, but it was discovered 
just before 8 p.m. on Saturday, long after the works had 
been closed for the week-end, and to-day nothing remains 
of the factory but a few crumbling walls, a chimney shaft 
which .threatens to fall at any moment, and heaps of 
grotesquely twisted iron and steel plant and machinery, all 
mixed up with the ruined remains of large quantities of 
tools which had been in all stages of production when 
involved in the conflagration. All through Saturday 
night the flames held sway, defying the efforts of every 
available fireman and engine in the city, and although the 
outbreak was got well in hand in the early hours of Sund 


orders. The iron and steel trades are now completely 
paralysed, and the shipbuilding and engineering industries 
are discharging many hundreds of workpeople each week, 
although every effort is being made by the working of 
short time and alternate weeks to distribute what little 
work remains as fairly as possible. In the North of 
England alone it is estimated that there are a quarter of 
a million men aut of employment. The loss in wages to 
these men, since the stoppage began, can be roughly 
estimated as at least three million sterling. But the tale 
of distress does not end here. A prolonged stoppage of 
such a pivotal industry as mining attacks the root of 
every i There are hundreds of smaller employers 
who, severely hit by the hard times, have been compelled 
to cout down their staffs, and the totals of these dismissals 
must be many thousands. Then there are professional 
people, the hardest hit—and, incidentally, the most 
severely taxed—-of all, whose incomes have vanished in 
the 1 paralysis of business. The distress, not 








morning, @ recrudescence had to be dealt with as late as 
Sunday night, and even on Tuesday water was still being 
poured on to the smouldering débris. The works were 
situated in the very midst of a thickly populated district, 
and at one time it was feared that numbers of cottages 
would be involved. As a precautionary measure many 
of them were evacuated, and some have had to be tempo- 
rarily abandoned because of the fissures that have appeared 
in the brickwork through the heat of the flames. In at 
least one case a house was consumed. The works premises 
included one block of buildings 116 yards long by 12 yards 
wide, and running parallel with it a block 130 yards long 
by 10 yards wide. The former was five storeys high and 
the latter varied from two to five storeys. The damage 
is roughly estimated at £100,000. The forge and five 
large wooden sheds were saved from the flames, which 
also were checked in time to prevent the fire attacking a 
store containing large quantities of wood implement 
handles, and the firm’s main timber store. 


**One Touch of Nature,”” &c. 


When all was over there commenced remarkable 
manifestations of sympathy with Messrs. Skelton, who, as 
business men, are held in very high esteem. First the staff 
met to express their deep regret and then the workpeople 
assembled and expressed their feeling of sympathy with 
the firm in the form of a resolution. It is on such an 
occasion that Labour realises its true relationship to 
Capital. They succeed or suffer together. It did not end 
there, however, for firms like the Hardy Patent Pick Com- 
pany, Limited, Robert Sorby and Sons, Limited, the two 
Tyzack firms, and John Bedford and Sons, Limited, all 
more or less in the same business and therefore to some 
extent rivals, at once sent substantial offers of practical 
help. It is believed that the works were sufficiently insured 
to cover the damage. 


General Conditions. 


In their report of the company’s operations 
during 1920, the directors of Sanderson Brothers and 
Newbould, Limited, one of the leading Sheffield steel firms, 
make some interesting comments on the trade position. 
In spite of interference with output through strikes and 
the sudden and unexpected slump which took place during 
the last four months of the year, the firm did not do badly, 
for the total net profit is very little more than £5000 lower 
than that of the previous twelve months, which was not a 
bad year for business by any means. The directors observe, 
however, that “ in addition to the depression in trade, 
towards the end of the year financial conditions in the 
East and overseas generally became very stringent, many 
orders being cancelled, and even where shipments were 
made banking facilities were suspended and trading made 
as difficult as possible. The present year has commenced 
very quietly, the outlook is far from promising, and the 
prospect of improvement in the near future is more than 
obscure.”” That is the opinion of men who are amongst 
those wuo are in a position to speak with considerable 
authority. As to trade generally, or the remnants of it, 
rolling stock building, railway and tramway steel and some 
of the tool departments are about the only ones showing 
very much life, though engineering firms concerned with 
the production of electrical plant and machinery and 
makors of material required for housing schemes have not 
much to complain about. Some of the heavy engineering 
departments still have work for home and overseas on 
hand, and it is even said that from foreign sources inquiries 
for steel are coming in, though I do not hear of any impor 
tant ones materialising. The Rotherham Corporation has 
placed a contract with Steel, Peech and Tozer—-member 
of the United Steel Companies, Limited—for a couple of 
hundred tons of Bessemer acid tramway rails, and with the 
same firm the Sheffield Corporation is placing a similar 
order. I hear the latter body is buying a number of new 
tramway chassis from the Brush Company, the bodies to 
be built here, and as it is understood the Loughborough 
firm also has similarly good orders from the London County 
Council and the Swansea and Wolverhampton Corpora. 
tions, things should not be too bad in that quarter. Even 
still a certain volume of export business is being main- 
tained in Sheffield, chiefly in the lighter steels, recent con- 
signments including tools for Valparaiso, Buenos Aires, 
Rio, Bilbao and China; files for Champerico; saws for 
Port Harcourt and Bangkok ; steel for Melbourne, Santos, 
Bahia, Barcelona, Algoa Bay, Capetown, Callso, Talca- 
huana, Caleutta and Bilbao; hardware for Buenos Aires, 
Singapore, Hong Kong, Bombay and Toronto ; machetes 
for West Africa ; augurs for Bombay ; drills for Calcutta ; 
and eutlery for Victoria, Buenos Aires, Santos, Sekondi, 
tosario, Belsize and Calcutta. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Disastrous Effects of the Coal Strike. — 


‘Tne depression in trade in the North of England, 
consequent upon the coal mine dispute, is daily assuming 
more alarming proportions, and it was serious enough 
before the present crisis arose owing to the lack of new 


the miners and their families only, but also among many 
other classes of workers, grows daily more acute, and the 
opening of soup kitchens and other feeding centres is being 
taken in hand in many directions. 


Position at the Works. 


It is, indeed, very regrettable to hear of the 
serious effect the shortage of coal supplies is having upon 
trade. The previous dark outlook in the leading industries 
of the North has been painfully aggravated. Large ship- 
building firms like Swan, Hunter and Wigham Richardson 
report that they have so far been able to carry on by cutting 
down only part of their work at Wallsend and Walker; 
but in view of the continuance of the miners’ stoppage, it 
has now become very necessary to work short time, 
probably about three days a week to start with. A similar 
melancholy story comes from other works, the position 
naturally becoming aggravated the longer the strike lasts. 
Another well-known firr—Hawthorn, Leslie and Co., of 
the Forth Banks—has had to effect a reduction of the 
working days per week besides stopping all night shifts. 
This step is very much regretted by the firm, because it 
has many important contracts that would under happier 
circumstances have kept the works fully employed. Other 
firms are extending the week-end holidays, and are reduc- 
ing their power consumption by 50 per cent. In order 
to do this the North-Eastern Marine Engineering Com- 
pany, at Wallsend, is closing its works on Saturdays and 
Mondays and making further reductions in power during 
the remainder of the week. It is the intention of the em- 
ployers to keep as many men at work as possible, but if 
the miners’ strike continues more reductions will have 


to be made. 
Cleveland Iron Trade. 


Almost complete stagnation now prevails in the 
Cleveland pig iron trade. No industry has been so severely 
hit, and it will certainly be months before recovery can be 
eomplete. In the meantime, while everybody is waiting 
for peace in the coal mines, trade languishes and markets 
at home and abroad are being lost to British manu- 
facturers. The stocks of No. 3 Cleveland pig iron have 
rapidly reached exhaustion. Production has, of course, 
ceased, and as nearly everybody wants this quality makers’ 
stocks have all been sold, although there are still big accu- 
mulations of the lowerkinds. This position, of ¢ourse, was 
not entirely unforeseen, and as under the makers’ price 
agreement the prices fixed are merely minimum quotations, 
the one firm which still appears to have any No. 3 for dis- 
posal has been asking 10s. per ton above the minimum. 
Needless to say, there are no buyers of No. 3 at 130s., 
although it is stated that No. 1 has been sold at that 
figure. However, the minimum prices are unchanged, 
and both for home consumption and export stand at 125s. 
for No. 1, 120s. for No. 3, 119s. for No. 4 foundry, and 
117s. 6d. for No. 4 forge. 


Hematite Pig Iron. 
The home price of East Coast hematite pig iron 
is still kept at 180s. for mixed numbers, and 182s. 6d. for 


No. 1, but there is a free market for export, and sales have 
been recorded at 20s. below the home price. 


Manufactured Iron and Steel. 


The manufactured iron and steel trade is in a 
state of almost complete stagnation. Manufacturers can 
draw upon stocks for the few small orders which are 
coming forward, but the production has practically ceased, 
and the whole trade is awaiting the outcome of the coal 
negotiations. Quotations are unchanged. 


The Coal Market. 


There is nothing at all moving in the coal market. 
Most people seem engaged in canvassing each other's 
opinion as to the possibility or otherwise of a settlement 
being reached. The cx of opinion seems to regard 
it as likely that a temporary settlement allowing the 
re-starting of work at the pits may be achieved ; but, on 
the other hand, many seem to regard the immediate out- 
look as anything but bright. Meanwhile, owing to the 
absence of supplies, there is no trade passing by reason 
of the great uncertainty regarding the prospective prices 
for export during the next few months, though all who 
are in close touch with the export trade are of opinion 
that prices must fall considerably if there is to be any 
successful competition in the European markets. There 
are reports of numerous offers on the part of continental 
producers to send unlimited quantities of coal to England, 
but no business is actually reported in the North. The 
coke question has entered upon a new phase by reason of 
the fact that a notice has been issued which prohibits the 
export of all classes of coke and patent fuel, with the 
exception that all completed cargoes and all cargoes in 
course of loading may complete and proceed. Otherwise 
no permits will be issued. 


The Export of Coal. 
For many months before the strike the position 








Durham had been very unsatisfactory, but matters have 
become even worse now, and it is recognised that there 
will be a very stern uphill struggle to recapture our lost 
trade. The miners, unfortunately, do not seem to grasp 
the economic difficulties of the ition. If they demand 
more than the industry is oh, of yielding the export 
trade must remain lifeless and the collieries unemployed 
in a very considerable degree. When peace in the coal- 
fields is restored we shall still require a big production at 
@ price that will attract buyers once more.. As it-is, foreign 
competitors are having matters all their own way, not only 
because we have no coal to sell at the moment, but because 
buyers abroad who use to purchase from us are tiring of the 
uncertainty of supplies from this country in consequence 
of the labour disputes, apart from the favourable quota 
tions and regularity of delivery they can obtain elsewhere. 
Only this week a German firm secured a big forward con- 
tract, for which Northern exportera had been negotiating, 
through low price and sure delivery. 


Owing to the stoppage of the coal supplies the 
shipping trade is gradually becoming paralysed, and the 
Northern ports are becoming congested with idle tonnage. 
Several of the vessels thrown into enforced idleness are 
taking the opportunity of undergoing small repairs, and 
this is providing a good deal of work for the local ship 
repairing establishments. Crews of British vessels are 
being paid off in large numbers, and a considerable amount 
of distress prevails among the seafaring community, + 








SCOTLAND. 
(From our own Correspondent.) 
Divided Opini 


Ware the hopes of a settlement are apparently 
nearer fruition and may be realised before these notes 
go to press, great diversity of opinion exists as to the new 
proposals for a basis of agreement. In many districts 
the men are decidedly in favour of adhering to their 
original demands for a national pool, and are determined 
against anything in the form of a temporary arrangement 
e ven though the latter may appear to be to their immediate 
advantage. Others, again, are disposed to accept proposals 
which will mean getting back to work with a fair assurance 
that wages will not drop appreciably below the recent 
level, even though such a settlement may possibly mean 
further argument and stoppage of industry in a few 
months’ time. While everyone would like to see an end 
of the present industrial crisis, anything of a temporary 
nature is not likely to inspire confidence and general 
trade would not benefit to any extent. Stability is 
necessary, as the trade of the country can no longer exist 
or flourish on a basis liable to shift like sand at any 
moment or by a whim of any section of workers, 


The “‘ Transitory "’ Period. 

That the reported offer of the owners to ‘cover 
the next three months is generous js universally conceded in 
Scotland, but it, too, is of a temporary nature, and seems 
only to put off the day of reckoning and thereby leaves 
the industry and the industrial community in general in 
a state of uncertainty. In other words, it would be a 
case of the owners instead of the Government subsidising 
their own trade for the purpose of keeping wages on a 
fictitious basis, and if the state of outputs, &c., were no 
better than now, where would the advantage lie ? Would 
it not simply mean a further continuance of such action ” 
Granted that if the output were such as to enable a 
marketable price to be attained, the result might justify 
the means; but, after all, that rests with the miner. The 
miner, through his trade union, has only prolonged this 
transitory period. Who shall say what wage might have 
been possible to-day if the miner had accepted payment 
by results or output instead of losing four weeks in arguing 
against a situation that is inevitable. At the recent rate 
of output and the consequent price obtainable, business 
could not be secured, and only a reduction in costs could 
establish a basis relative to other markets. What guarantee 
is there that at the end of three months the position will 
be any better than it is today? A definite.issuve is 
necessary and must be arrived at if trade in general is to 
thrive. A temporary settlement for three months, six 
months, or longer will only keep things where they have 
been since the end of 1918, and the coal trade will be no 
nearer a self-supporting basis than it is now. If strict 
reliance can be placed on adherence to a pledge given that 
the co-operation of the owners during a period of three 
months will result in the trade standing on its own feet 
at the end of such a period, then such a temporary arrange- 
ment would be justified. Otherwise, should we not just 
again be faced with thie same problems and arguments 
as to-day ? 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Coal Trade Situation. 


Locat views on the crisis in the coal industry 
and the chances of an early resumption of work are very 
diverse, and altho there is a fairly i gaan idea that 

ter progress is likely to be made towards an agreement 
this wesk than has hitherto been achieved, nevertheless 
there is an undercurrent of nervousness that the settle- 
ment will not be of a durable character, and that the 
feeling of uncertainty which prior to the stoppage over- 
hung the industry, will be carried forward to the next 
few months, with all its disadvantages to trade. The 
Government has shared the view of the coalowners as to 
the utmost. desirability of something permanent being 
arranged in any settlement come to, but amidst the flood 
of statistics from both parties it has been almost impossible 
for those in the coal trade, much less for the public, to 
t a clear idea as to the exact position of the industry. 








as regards thé export of coal from Northumberland and 





far as the commercial element is concerned, particu- 
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larly that section which for months,past has heen daily 
searching abroad for business, there is one; point thnt is 
irreconcilable, and that is the securing of export orders 
on the basis of recent prices for South Wales coals, and 
the maintenance of anything like recent costs of pro- 
duction. Either there will be no business or wages and 
other costs must be reduced: Temporary assistance 
from the Government to minimise the sharp effect of the 
fall in wages as proposed by the owners would only be en 
expedient, and the recent development as regards the 
coalowners’ amended proposals, providing for a temporary 
scheme as distinct from one of & permanent character, is 
also an expedient. Under the coalowners’ original terms 
of employment, as from April Ist, there were very severe 
reductions in wages in the various districts, but the 
proposals put forward by the owners to operate for a 
period of three months to July 3ist next provide that the 
maximum reduction for each area shall be agreed upon by 
the Government, the coalowners and the miners. Profits 
are to go by the board in order that the reductions shall 
not exceed the maximum fixed, and the Government 
shall make such necessary contribution to the different 
districts to obviate wages going below the amount fixed. 
It is laid down that no payment shall be made for days 
not worked. For the purpose of accounting, the March 
results in each area will be applicable to May and June, 
and May results to July. The wages to be paid in August 
under the durable scheme will be calculated by reference 
to the June results in each area, but no loss of either 
surplus or standard profits during the temporary period 
will be carried forward into August, though any net loss 
will be carried forward. Unfortunately, as matters 
stand at the moment of writing, the difficulties regarding 
the fundamental principles for which the miners are 
contending are not overcome, viz., the establishment of a 
National Wages Board and a national pool as a part of 
the permanent scheme, while, furthermore, the miners’ 
leaders are hostile to the conditions provided in the 
temporary scheme to cover the transition peridd. 


Tonnage Levy Proposal. 


A good deal has been heard concernuxg a levy 
upon the industry to equalise wages, and a states at in 
this connection has been prepared by the secretary of the 
South Wales Coalowners’ Association as it would affect 
this district. It is pointed out that in January and Febru- 
ary the South Wales coalfield contributed half the total 
loss suffered in those months by the industry as a whole, 
which fact gives some idea of the drain upon the resources 
of the other coalfields which would be necessary to main- 
tain South Wales, if the proposed levy were put into 
operation. The cost of production in this district in 
February, after deducting output bonus, was 50s, 3d. per 
ton. It is impossible to say what the actual cost will be 
when work is resumed, but it is certain there will be some 
reduction, and in the following calculation, an estimate 
is made of a reduction of 2s. 3d. per ton in respect of 
stores, &c., thus giving a cost of 48s. per ton. Neither is 
it possible to say what the price will be, but assuming that 
it will not exceed 26s. per ton at the pit, it would mean 
that large coal must be sold at a price of 36s. f.o.b. and 
small coal at 21s. f.o.b., figures which are relatively high. 


Reduced Coal Stocks. 


The continuance of the stoppage of work in the 
coalfield and the consequent depletion of stocks of coal 
has naturally resulted in the District Coal and Coke 
Supplies Committee exercising the greatest possible 
supervision over the supplies available. Last week-end 
this Committee therefore issued a notice stating that it 
had decided that coal could only be released for the follow- 
ing purposes :—(a) Household use in Monmouthshire and 
South Wales only; (6) gasworks in Monmouthshire and 
South Wales only ; (c) electricity works ; (d) waterworks ; 
(e) food production works; (f) bunkers for trawlers and 
a limited quantity for other vessels; and (g) for works of 
national importance. This is presumably a priority list 
and it is evident that local requirements are to receive 
first consideration. Up till recently very considerable 
quantities of coal have been sent from South Wales to 
other areas, but in future the demands from other areas 
will have to be highly important to justify their being 
satisfied. even if it were possible to move the fuol 
at all in view of the railwaymen’s decision not to handle 
coal. In the colliery districts men have been very busy 
working coal on mountain sides and at abandoned levels 
in order to supply their own domestic needs, and indeed 
it has been carried on even on a greater scale, supplies 
being disposed of to the public and quite good money made. 
Prices of £2 10s. to £3 per ton have been charged, and it 
has become such a business on the part of unemployed 
that a mass meeting of Merthyr miners has decided that 
it must cease, as it tends to prolong the strike. The meet- 
ing offered no objection to men taking coal for their own 
use, but object to coal being obtained and sold to others, 
especially to supplies being taken by lorries to places 
outside the district. 


Distress in South Wales. 


The distress prevailing in South Wales, particu- 
larly at the large shipping centres, is very acute. There 
were many men, steelworkers and dock workers, who were 
idle owing to the depression long before the stoppage of 
work at the mines, and their plight is very serious. Efforts 
are being made to cope with the situation, but funds are 
not equal to the requirements. At Cardiff there are just 
over 10,000 on the unemployed register, though the Lord 
Mayor's estimate of idle workers is approximately 25,000. 
At Newport the number of unemployed is placed at 8000 
persons, and at Swansea the estimate is over 12,000. 


Credit Advances. 


One of the greatest obstacles to doing business 
in the coal trade is the question of credit. The majority 
of exporters prior to the stoppage of work were opposed 
to giving buyers abroad credit, and the bulk of operations 
were on the basis of payment against documents. In 


some instances firms gave sixty days’ credit, but of late 
it has become increasingly evident that if orders are to be 
It is now understood, 


secured exporters must give credit. 





that the agheme for ebtaining credit advances, with whieh 
the tment.of Overseas ‘Trade is concerned, ' 
to and patent fiel, and exporters are very éager 
to know what the conditions appertaining to the scheme 
ars. It is believed that advances will not be given for 
business with France and Italy, but there are many 
points upon which information is desi 


Business. 


Idleness on the coal market continues for the 
reason that no one can obtain from the collieries any 
definite offers of coal for shipment when work is resumed. 
No one knows what the prices are likely to be. When a 
settlement does come, collieries will naturally have to go 
very carefully into their position and examine their costs 
of production before naming a figure. It is, however, 
pretty certain that indications which have been dis- 
cussed are not likely to bring many orders. | Buyers’ 
ideas of prices are well below the values ruling prior to 
the stoppage, but it is not possible to say to what extent 
those prices can with safety be discounted. As a matter 
of fact, scarcely anyone believes that under the most 
favourable conditions there will be much, if any, coal for 
export until after Whitsuntide. Meanwhile, advices from 
abroad are far from cheering, inasmuch as many con- 
sumers have satisfied their requirements for some weeks 
ahead by purchasing American coals. Some of the patent 
fuel works have been fairly busy making briquettes for 
home consumption, but the manufacture is now coming to 
a standstill owing to the supplies of small coals being 
exhausted, 








Latest News from the Provinces, 


SCOTLAND. 
Iron, Steel, and Coal. 


Tue Scotch iron trade is practically at a stand- 
still. The blast-furnaces are all out of action and stocks 
of pig iron in makers’ yards are hardly being tapped at all. 
Smelting is discontinued meantime, all attention being 
directed to the limited amount of work on hand in the 
rolling departments. Buyers and sellers are merely mark- 
ing time at present. The majority of the steel works are 
either closed down or are working very restricted shifts. 
In the coal trade, naturally, nothing is being done. Supplies 
of any sort are practically unobtainable. Some 10,000 
tons of coal have arrived at Glasgow from Cardiff, but the 
dockers have refused to unload these cargoes. Railway 
and municipal services are being drastically reduced. 
Household fuel is extremely scarce, and though the ration 
is only 4 cwt.—and even then is restricted-to certain con- 
sumers—it is only on occasion that this dole is secured. It 
has been reported that Fifeshire consumers have received 
offers for gas-producing coal from abroad. American 
firms are said to have offered this class of fuel at 47s. 
delivered, while German firms are also to the fore, their 
price being 56s. per ton f.o.b. Neither offer has been 
accepted. Aggregate coal shipments for the past week 
amounted to 6511 tons, against 7422 tons in the preceding 
week and 316,060 tons in the same week in 1913. 


WALES AND ADJOINING COUNTIES. 


Copper Workers’ Wages. 


Steps are being taken by the West Wales copper 
works owners, with the object of securing a reduction in 
the wages of their workmen, who number about 3000. 
The scheme establishes a sliding scale witb a minimum 
towards which wages will sink as the cost of living 
decreases. Among the Swansea men the disposition is to 
favour the principles of the scheme. 


Swansea Metal Exchange. 


Business continues very quiet. Tin-plates are 
steady. Manufacturers are in some cases ready to book 
ahead at about 30s. per basis box. It is increasingly 
difficult for the few works operating to carry on, owing 
to the scarcity of fuel. Tin and sheet bars are unchanged, 
but there is rather more activity in corrugated sheets. 








Capetown Dock Improvements, 


4 


In view of the attention recently directed to the question 
of extending and improving the Capetown Docks, an 
official statement has been published containing a brief 
résumé of the works which are in progress and of those 
which have been sanctioned by Parliament, and which, 
as the necessary funds are obtained, will be put in hand, 
as well as of the other works which for some time have 
been under investigation. 

It appears that of the reconstruction of No. 7 Quay, 
which involves also the removal of No. 3 Jetty, approxi- 
mately 75 per cent. has been completed. The provision 
of a large shed for No. 7 Quay has also been sanctioned, 
but the work cannot be put in hand with any advantage 
until its completion is likely to synchronise with the 
availability of No. 7 Quay for shipping. Greatly improved 
and enlarged accommodation for the storage of fruit and 
other perishables has recently been completed and is now 
in use. The full scheme will, it is expected, be entirely 
completed at an early date, but the completion depends 
upon the receipt of the necessary plant for the equipment 
of the remaining chambers. Five 4-ton electric lufting 
cranes, especially adapted for modern ships, were ordered 
some time ago. Of them three have already been erected, 
and the erection of the remainder will be completed at an 
early date. 

The extension of the breakwater capping which forms 
part of the scheme for widening East Pier has been com- 
pleted to the extent of 50 per cent. and is still in progress. 
With the same object the preparation of the timber staging 
and concrete—2000 10-ton blocks are nec —is in 
hand. The widening of the East Pier by 100ft., which will 
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give it a total width of .285ft. and provide a deep-water 
berth of aecommodating vessels drawing up to 
40ft. and to 786ft. long, has been sanctioned by Parlia- 
ment, and when the necessary preliminary work been 
completed will be put in hand. The remodelling of the 
South Arm Elbow to provide another berth 830ft. in length 
on the sea side, as woll.as a tecting wall, has been 
approved by Parliament and will be commenced as early 
as practicable. Plans and estimates have already been pre- 
pared for the extension of the breakwater by 1500ft., at a 
cost of £635,000. 

The advice of an eminent expert with regard to the plant 
most suitable for the requirements of Table Bay Docks 
has been sought and is under consideration. is pro- 
posals involve an expenditure estimated to be in the 
vicinity of £80,000 The equipping of the port with a 
45-ton travelling crane has also been under consideration. 
A commencement has been made with the foundations for 
the port grain elevator to be provided at Table Bay. It 
is to have a capacity of 30,000 tons. 

The estimated costs of the foregoing may be summarised 
as follows :—— 





£ 

Reconstruction of No. 7 Quay 140,000 
Shed on No. 7 Quay P 54,000 
Cold storage 50,000 
New electric cranes ac. aevida tha 30,000 
Extension of breakwater capping, Kast Pier 30,000 
Timber staging and concrete blocks ,, = 34,000 
Widening Fast Pier .. .. .. «. 115,000 
Remodelling South Arm Elbow 72,000 
Breakwater extension o stew * 635,000 
Electrical appliances for bunkering ships 80,000 
Crane for heavy lifts , 36,000 
train elevator 24 316,000 

Total - 1,592,500 


Apart from these major works, other new works of an 
important nature, such as the provision of additional 
siding accommodation, the erection of new quarters for the 
natives employed at the docks, the provision of houses for 
the officers and men of the Department’s tugs, the pro- 
vision of additional floating plant. and the construction of 
a harbour for the craft engaged in the crayfish industry, 
which are estimated to cost roughly £150,000, are con- 
templated in the near future, and, subject to the necossary 
legislative sanction being obtained, will be put in hand as 
soon a8 possible, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


We are asked to state that Messrs. Walker, Croswoller and 
Co., of Dane's Inn House, 265, Strand, London, W.C. 2, have 
been appointed sole selling agents for the British Isles and all 
the British Colonies, excepting Canada, of the Néogéne acetylene 
blow-pipe, a Belgian invention. 


We are informed by the Record Engineering Company, 
Limited, of Tutbury, Burton-on-Trent, that the demand for 
its manufactures has increased so greatly that it has gone into 
voluntary liquidation with a view to reconstructing a much 
larger company to enable it to meet the demands made upon it. 


WE are asked to state that Mr. Harold Armstrong has resigned 
his position with the Cargo Fleet Iron Company, Limited, and 
that from May 2nd he will act as London representative of 
the Lanarkshire Steel Company, Limited, of Motherwell, the 
London offices of which are in London House, New Londonr- 
street, E.C. 

WE are asked to state that Mr. J. H. Wild, M.1.E.E., for many 
years with the Lancashire Dynamo and Motor Company, 
Limited, of Trafford Park, Manchester, and since 1916 assistant 
superintendent of electrical manufactures to Vickers Limited, 
has left the latter firm and joined the board of Nathan and 
Allen, Limited, 25, Victoria-street, Westminster. Mr. E. P. 
Lucking, who has been closely associated with the last-named 
firm for the past seven years, has also accepted a seat on the 


board. 








Vistr To a Yorxsuree Borter Worxs.—Over 120 members 
of the National Engineers’ Association from the Manchester, 
Rochdale, Batley, Dewsbury and Huddersfield districts paid a 
visit to the works of Holdsworth and Sons, Limited, of Brad- 
ford, on Saturday, April 16th. After an inspection of the various 
processes of boiler manufacture, the ts were entertained to 
tea in the firm's canteen, and subsequently listened to a lecture 
by Mr. W. H. Casmey on “The Yorkshire Boiler as a Means 
of Coal Economy.” 


Contracts.—-The Turbine Furnace Company, Limited, has 
recently received orders for thirty-three sets of turbine furnaces, 
twenty-six of which were for Lancashire boilers, five for Cornish 
boilers and one each for Cochran and Garrett boilers.-—Holds- 
worth and Sons, Limited, of Bradford, have recently received 
& repeat order for two Yorkshire boilers, 24ft. by 9ft. 6in., for 
180 lb. working pressure, for an electricity supply works, and 
are now replacing in @ spinning mill near Blackburn five Lanca- 
shire boilers, 30ft. by 8ft., by three Yorkshire boilers, 24ft. 
by 9ft. Gin. 


A Works Microscore.—In an article on the producta of the 
Rudge-Whitworth Laboratory at Birmingham, we referred to 
“‘a@ very neat and handy, yet cheap, little microscope designed 
at the Laboratory " for measuring the indentation produced by 
the Auto-punch and Brinell hardness testing machine. We 
regret to find that we were mistaken in describing this micro- 
scope as a Rudge-Whitworth product, as it was, as a matter of 
fact, designed by Messrs. Taylor, Taylor and Hobson, of 
Leicester, and is made by them. Rudge-Whitworth Limited 
are agents, but not sole selling agents, for it. 


Crewe Purms’ Dixner.—The thirty-second annual dinner 
of the past and present Crewe pupils and premium holders was 
held at Princes’ Restaurant on Friday night, April 22nd. Mr. 
Charles H. Dent, general manager of the Gteat Northern Rail- 
way, was in the chair, and he was supported by Sir Frederick 
Banbury, chairman of the Great Northern Railway; Mr. F. G. 
Tatlow, the general manager of the Midland Railway; Mr. 
George Terrell ; Captain R. Terrell; Professor Dalby ; Captain 
Beames, the head of the London and North-Western Railway 
works at Crewe: and Mr. H. M. Gresley, the chief engineer of 
the Great Northern Railway. In proposing “* Success to British 
Railways,”’ the chairman dealt briefly with the criticisms on 
railway management, pointing out that there was no half-way 
house between private enterprise, as it now existed, and com 
plete nationalisation. He claimed that the record of British 
railways, which were the only lines in the world which had 
been able to come into existence without a Government subsidy. 
either in land or money, was excellent. The toast of “ Past 
and Present Crewe Pupils and Premiums" was proposed by 
Mr. George Terrell, The meeting was a great success in every 





way. 
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* Delivered. 


IRON ORE. 
N.W. Coast— 
Native 49/- to 60/- 
* Spanish ... 39/- 
1 N. African awe 389/- 
N.E. CoastT@— 
Native “ =e 
Foreign (c. if) - 37,6 
PIG IRON. 
Home. Export. 
£ sd, £ sa. 4. 
800TLaND—* 
Hematite ... 900 — 
No. 1 Foundry 810 0 — 
\ i 8 5 0 _ 
N.E. Coast— 
Hematite Mixed Nox... 900 8 00 
No, 1 92 6 8 2 6 
Cleveland— 
No. 1 650 6 5 0 
Silicious Iron... 6 5 0 6 6 0 
No. 3 G.M.B. 600 60 0 
No, 4 Foundry 519 0 519 0 
No. 4 Forge 517 6 517 6 
Mottled ... 517 6 517 6 
White ... rip ‘rideb ot, ae 515 0 
Mrptanps, (Ali Midland prices waiting to be readjusted.) 
Staffs, — 
All-mine (Cold Blast)... 17 0°0to 17 7 6 
Part Mine Forge ... ... 710 Oto 8 00 
ree Foundry No. 3 810 0to 9 0 0 
Northampton? (Probab/y 20/- lower all rownd)— 
Foundry Nos, 2 and 1 715 Oto 810 0 
ea No. 3 710 Ote 8 00 
Forge 70 0to 710 0 
Derbyshire *#— 
No. 3 Foundry Uncertain, 
eae: | eins 000 ” 
Lincolnshire *— 
Basic... Uncertain, 
Foundry ... ” 
Forge ” 
N.W. Coast— 
N. Lanes. and Cam.— 
Hematite Mixed Nos.... 900 
Special ... 10 0 0 t 12 0 0 
MANUFACTURED IRON. 
Home. Export. 
£8. d, £ea 4, 
SooTLaND— 
Crown Bars ... 19 @ 0 0 
Best ,, 31 00 —- 
Angles 300 (¢0 = 
Tees 31 00 > 
N.E. Coast— 
Crown Bars ... 19 0 0 21 00 
Best ,, 2000 2200 
Angles 3015 0 8210 0 
Tees 3110 0 3310 O 
Lancs.— 
Crown Bars ... 19 0 0 — 
Hoops 23 6 0 23 00 
8, Yorzs.— 
Crown Bars ... 19 0 0 — 
Best ,, 2000 —_ 
Hoops _ _ 
MIDLANDS— 
4 Marked Bars (Staffs.)... 2710 0 ... ... - 
Crown Bars ... ... 19 0 0 to 2410 0 
Nut and Bolt Bars Pb & jeer _ 
Black Sh ests (dbis.) 18 0 0 te 20 0 0 
Galv. Sheets 24 W.G. 
(f.0.b. L’pool, orequal) 22 0 0 ... ... - 
Gas Tube Strip 22 0 0 to 23 0 O 
STEEL, 
Home. ® Export. 
£a 4, £ad 
S .wTLanp— 5 
Boiler Plates ... 200. 2400 
Ship Plates Zin. and up 9 OO, we 
eee Se oe — 
Steel Sheetsj,in.tojin. 19 10 0 . — 
Sheets (Gal. Cor. 24 B.G.) 200 





Prices for Metals and Fuels. 


STEEL (continued) 
N.B. Coast— Home. Export. 
£ a. d, £8. a, 
Ship Plates 19 0 0 - 
Angles ... ... 1710 0 _ 
Boiler Plates ... 3 00 _ 
CR tie am, ent 1710 0 _ 
Heavy Rails ... ... 15 0 0 _ 
Fish-plates 20 0 0 — 
Channels... ... 200 
Hard Billets ... 15 00 _ 
Medium Billets 1410 0 a 
N.W, Coast— 
Barrow— 
Heavy Rails ... oe in, woe © _- 
Light _,, 18 0 Ot 2 0 0 
Billets 4 15 0 0 - 
Ship Plates ... 19 0 0 — 
Boiler ,, i me hee im 
MANCHESTER ( Prices rela and be at 
Bars (Round) 15 0 Oto 1610 0 
» (others) 1510 Oto 1710 0 
Hoops (Best)... . 23 5 0 23 00 
» (Soft Steel) 20 5 0 —_— © x 
Pee ua a ce OOO. GE. O 
» (Lanes, Boiler)... 27 0 0 to 30 0 0 
SHEFFIELD (Prices irregular and uncertain)— 
Siemens Acid Billets .. 20 00 .. ... - 
Bessemer Billets ... 3) fa - 
Hard Basic B OB ce x — 
Soft ,, +. t - - 
Hoops .., ok ae - 
MIDLaNDs— 
Rolled Bars ... ... .. 15 0 0 to 16 0 0 
Soft Billets and Bars .. 12 0 Oto 13 0 0 
SR es ene gM Beene _ 
Tube Strip ... ... .. 17 0 0 to 00 
Anglesand Joists ... 1710 0 _ 
ee 1810 0 .. ~ 
Wire Rods ... w MBM €4:-4 Nominal). 
NON-FERROUS METALS. 
SwaNska— 
Tin-plates, 1.C., 20 by 14 ... 28,6 to 31/6 
Block Tin (cash) ... ... ... 173 15 O 
= (three months) ... 176 5 0 
Copper (cash)... ... ... 7015 0 
» (three months) 7010 0 
Spanish Lead (cash) ... .. 2017 6 
és (three months)... i F 6 
Spelter (cash) ... ... 2 5 0 
» (three months)... 2617 6 
MANCHESTER— 
Copper, Best Selected Ingots 7210 0 
,» Electrolytic 7410 0 
» Strong Sheets ... 116 00 
» Loco Tubes O01 3 
Brass Loco Tubes 01 i 
» Condenser ... O01 5 
Lead, English 2210 0 
» Foreign... 2110 0 
(Metal prices practically wnchanged). 
FERRO ALLOYS. 
(All prices now nominal). 
Tungsten Metal Powder 2/4 per Ib. 
Ferré Tungsten -—. 2/- per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to6 pe. carbon... £37 15/- 
o 6 p.c. to 8 p.c. 2 £37 15/- 
= 8 p.c. to 10 p.c. - £36 10 0 15/- 
eo Specially Refined 
Max. 2 p.c. carbon .. £86 32/- 
» Llp.c. ” ...£102 39/- 
» 0°75 p.c. carbon . ---£120 47/- 
»» carbon free ... .«. 3/- per lb, 
Metallic Chromium .. 6/6 per Ib, 
Ferro Manganese (per ton) £25 
» Silicon, 45 p.c. to 50 p.c. ... ...£18 10 0 scale per 
unit. 
P » 7p. ... £28, seale 12/- per anit. 
»» Vanadium ... 26/- per Ib. 
» Molybdenam ... ... 7/9 per Ib, 
Nickel (per ton) .-- £206 
Cobalt os on eee .«. 19/- per Ib, 
Aluminium (per ton): on .- £160 


Sw 





SHEFFIELD— * 


FUELS * 
SCOTLAND. 
ARKSHIRE— 
(f.0.b. Glasgow)}—Steam 
a. 4. i 
a -" Splint .. 
- a Trebles ... 
® ab Doubies 
” ” Sing!es 
AYRSHIRE— 
(f.0.b. Ports)—Steam ... 
ne a Splint ... 
- * Trebles ... 
FiresHine— 
(£o0.b. Methil or Burnt 
Screened Navigation ... 
Trebles Spee? 
Doubles ... 
Singles 
Loraians— 
(f.0.b, Leith) — Best Steam 
Secondary Steam ... 
Trebles 
Doubles ... 
Singles ses acy eee 
ENGLAND. 
°N.W. Coast— 
Steams ... . ° 
Household 
Coke eco ese oan i seen 
NORTHUMBERLAND— Home. 
Best Steams ... 36/2 
Second Steams 33/- 
Smalls ... ... 30/8 
Unscreened ... ... 32/8 
Household. ... ... 36/- 
DuraamM— 
Best Gas... ... ...  36/- to 37 
Second .., 85/- to 36/- 
Household... 36/- 
Foundry Coke 70/3 
Furnace... ... ... 629 


8. Yorks. Best Steam Harr» 
Derbyshire Harus 


Seconds ... 
Cobbles ... 
Nuts =e 
Washed Smalls 


Best Hard Slacks ... 


Seconds * 
Soft Nutty ,, 
Pea a 
Small a 
House, Branch 


» Best Silkstone... 
Blast Furnace Coke 


CarDirr— 


Steam Coals : 
Best Smokeless 


Second 


Large .. 


Ordinary Dry Large 
Best Black Vein Large ... 


Western Valley 


” 


Best Eastern Valley lange 


Ordinary a 


Best Steam Smalls 
Ordinary és 


Washed Nuts 


No. 3 Rhondda Lange 


” 

No. 2 os 
” ” 

” ” 
Coke (export) 
Patent Fuel 


Smalis ... 
Large ... 


Through 


Smalis ... 


Pitwood (ex ship) , 


ANSEA— 
Anthracite Coals : 
Best Large 
Seconds 

Red Vein 
Big Vein 


Machine-made ( Sobbles 


Nats 

Beans 

Pee css 00s 

Breaker Duff 

Rabbly Culm 
Steam Coals: 

Large 

Seconds 

Smalls 


Cargo Through 


We give these that ruled immediately rior to the ompension. sal work. 


2 Net makers’ works. 


* Home Prices—A!l delivered Glascow Station. 
for export, and coke is per ton on rail at ovens and f.o.b, for export. 


3 At furnaces, 
7 Export Prices—F.0.B. G 


® For inlan caiiet 


* Nominal, rig 


early expected dro 


we toe ak 


“In view of the mines dispute there are practically no markets and the prices for fuels are purely nominal. 


rop. 5 Glasgow, Lanarkshire and Ayrshire. 
t where otherwise indicated coals are per tun at pit for inland and f.o. b, 


. 45/- 
“SOUTH WALES. 


* 65/- to 67/6 


Export, 
35/6 to 37/- 
37/6 to 38/6 
40/ to 50/- 

36/6 
338/ 
281. 


35,6 
40/- 
$2/- 


35 /- to 40/- 
50/- 
36/6 
32/- 
29/- 


36/- 
34/6 
$2/- 
30/- 
27/- 


45/- to 49/- 
56/8 to 60;- 
56/- 
Neutrals. 
426 
37,6 to 40/- 
174 
33 /- to 35/- 
45/- 


40/- 
35/- to 37,6 
45/- 
60/- to 70;- 


33/2 to 33/8 
32/8 to 33/2 
31/8 to 32/2 
31/8 to 32/2 
31/2 to 32/2 
28/8 to 30/2 
20/- to 25/- 
20/- to 23/- 
20/- to 25/- 
18/- to 22/- 
15/- to 18/- 
37/2 to 37/8 
33/8 to 34,2 
(55/- export) 


57/- to 59/- 

55/6 to 56/- 
54/- to 55/- 

52/6 to 58/- 

54/- to 54/6 
53/- to 53/6 
53/- to 53/6 
52/- to 53/- 

25 /- to 27,6 
16/6 to 22/6 
39/- to 40/- 
54/9 to 55/- 
35/- to 37/6 
51/- to 52). 
33/3 to 34,9 
15/6 to 17/6 
60/- to 62.6 
45/- to 47 6 
35/- to 37/6 


55/- to 57,6 
52/6 to 56,- 
50/- to 52/6 
50/- té 52.6 


65/- to 67,6 
60/- to 65/- 
42,6 to 45 - 
9/6 to 11/6 
12/6 to 17/6 


52/- to 53;- 
49/- to 50/- 

15/6 to 20/- 
33 3 to 34/9 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


Coal. 


‘Tue colliers’ strike in Britain has brought about 
the anomalous situation that France is now exporting 
coal to countries that were aforetime British customers. 
It is also suggesting the possibility of sending fuel to 
England, and if the strike were to continue much longer 
it is highly probable that briquettes will be offered on the 
British market, even if that is not already being done. 
Such facts are sufficient to show that a vast change has 
come over the foreign coal market, and that British owners 
can no longer hope to secure trade except by the offer of 
competitive prices. The change has been brought about 
by the accumulation of stocks due largely to the imports 
from Germany and the Saar basin, and also to the active 
development of the home coal-mining industry, which 
has been, in fact, seriously embarrassed by the stocks that 
could not be cleared away from the pits. At many 
collieries in the south-eastern departments the men were 
working short time. On account of the British strike 
there is a big demand for this coal from Switzerland and 
Italy, and the stocks are being so far depleted that the 
collieries are in full work again. At the same time, the 
cessation of exports from England has given vast import- 
ance to the re-equipment of the collieries in the devastated 
regions. The mines have already made considerable head- 
way with the financial assistance rendered by the Govern- 
ment on account of the expected reparation from Germany, 
and it is hoped that much will be done with the issue of 
debenture stock which is being offered by the group of 
colliery companies in the north. It will therefore be seen 
that the effect of the British strike is to give a remarkable 
impetus to the French coal-mining industry, which, with 
the Saar basin, will be able to supply the greater part of 
the home requirements, while the consignments from the 
United States are likely to make up for any deficiency and 
enable coalowners in the Gard and other departments ‘to 
profit from their situation to export fuel to Italy. 


Lost Trade. 


Any increase in British productive costs through 
higher fuel prices must necessarily shut manufacturers 
out of many markets. Already British firms find them- 
selves in a disadvantageous position in countries with a 
depreciated currency, for though a fall in the purchasing 
power of money is accompanied by an appreciation in the 
value of goods, that appreciation is checked by the refusal 
of buyers to pay, with the result that values are still 
relatively lower than in countries with a sounder currency. 
Tn the same way, wages and raw material values do not 
rise to the same relative level. Consequently, in France 
and Belgium the productive costs are usually lower than 
in England, and in some cases very much lower, so that 
quite a large amount of British business, such as ship 
repairs and the like, is coming to France, and more espe- 
cially to Belgium. It is reported that Belgian firms have 
secured a big order for rails from England at considerably 
below the British quotations. For tungsten steel points, 
Belgian makers took an order at just half the lowest 
British tender. Such facts prove that there is little hope 
of British manufacturers securing a large share of foreign 
trade unless they can bring down productive costs to a 
level in harmony with those elsewhere. 


The Port of Paris. 


It may not be generally known that Paris is by 
far the largest port of France, and that in the department 
of the Seine, with its 4,000,000 inhabitants, the water 
borne traffic in 1913 totalled 15,228,000 tons, while 
if the extensions above and below the capital be included. 
with 75 kiloms. of winding river, the tonnage amounted 
to 27,000,000 tons. In Paris alone there are 15 kiloms. of 
docks equipped for various kinds of merchandise, such as 
Bercy for wines ; la Rapée for coal, wood and wood pulp ; 
the Louvre for the unloading of cargo boats from London ; 
the Gare for petrol and oils; and Javel for coal. The 
water-borne traffic on the Seine, Marne and the northern 
canals is so heavy that it has been found necessary to 
increase the dock facilities, and that is now being done. 
not only with a view of meeting present requirements, but 
also of providing for the accommodation necessary with 
the carrying out of the great scheme for deepening the 
Seine. After being discussed for more than twenty years, 
the project for making ‘‘ Paris a seaport,” so that cargoes 
may be brought direct from Havre without breaking bulk 
at Rouen, is in fair way of realisation, and the works in 
Paris are intended to be large enough to cope with the 
future traffic. The scheme provides for the deepening of 
the Seine, ‘the construction of docks at Gennevil iers, 
Pantin and Bonneuil, and the construction of canals to 
put the docks into communication with the rivers and the 
northern canal system. The cost of this undertaking is 
estimated at two milliard francs, or, at the normal rate of 
exchange, £80,000,000. The construction of the port of 
Bonneuil was undertaken by the State during the war and 
18 now well advanced, but as the State has found it neces- 
sary to abandon the work it will be carried on by the 
Chamber of Commerce until such time as the Department 
of the Seine shall have obtained the concession. It may 
be added that the port of Gennevilliers is also making 
satisfactory progress. 


Foreign Trade. 


The returns for the first three months of the 
year show that while the estimated, value of exports 
increased to 5458 million francs as compared with the 
first quarter of 1920, the imports fell to 5359 million francs, 
representing a decline of 4 million francs. Thus the long- 
desired “ balance of trade” has been attained, but so far 
from improving the situation the statistics show a pro- 
nounced declension of business. The falling off in imports 
is due largely to the smaller purchases of raw material 
and foodstuffs. In March the decline was particularly 
heavy, the fall in the value of imports in that month being 
1989 million francs, while the exports were 860 million 
francs below those of the previous month. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copie of Specifications may be obtained at the Patent Office 
Sale Brinch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls. each. 

The date first given is the date 
at the end of the abridgment, is 
complete Spect fication. 





; the second date, 


es an 
date of the acceptance of the 





STEAM GENERATORS. 


160,205. October 17th, 1919.—-Warer-tuBe Bouenxs, I’. St. 
George Kirke, Parliament Mansions, Victoria-street, West - 
minster, and the Bristol Aeroplane Company, Limited, 
Clare-street House, Bristol. 

Tus boiler is intended for aeroplane work and similar pur- 
poses. It comprises groups of tubes, six in each group, arranged 
as shown in Fig. 1. The tops of the tubes are swelled out and 
flattened on the sides so that they may be welded together to 
form a steain chamber, holes being ded in the flattened sides 
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to give communication between the various tubes. The lower 
parts of the tubes are formed into a continuous wall by means of 
fins as shown in Fig. 2. A spiral is arranged between the tubes 
to check the flow of the hot gases of combustion. The boiler is 
formed by packing elements of this type into a casing with a 
fire-box below and superheater tubes are arranged as at A.— 
March 17th, 1921. 


160,292. December 24th, 1919.—Bourrs ror PuLVERUIENT 
Fuet, J. 1. Thornycroft and Co., Limited, 10, Grosvenor- 
lace, Westminster, and R. Mackie, Woolston Works, 
Voolston, Hants. , 
This specification describes and illustrates a nuniber of boilers, 
of both vertical and horizontal types, ail of which are specially 
designed for burning pulverised solid fuel. The drawing repro- 
duced is of a typical example, in which the fuel, mixed with ths 
air necessary for conibustion, is introduced at the bottom and is 
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directed up the centre of a brick-lined chamber. The products 

of combustion return, as shown by the arrows, and by 

the smoke tubes to the uptake. The essential feature is the 

oat back of the flame in the combustion chamber.—March 
» 1921. 


DYNAMOS AND MOTORS. 


160,307. March 24th, 1921.—ImPprRoVEMENTS IN AND RELATING 
To Dynamo Exuecrraic Macuines, The British Thomson 
Houston Conipany, of 83, Cannon-street, E.C. 4, and Henry 
William Taylor, of St. Mark’s-avenue, Old Bilton, near 
Rugby, Joseph Hutt, of “* Maisonette,” Earledon-avenue. 
Coventry, and Frederick Horton Clough, of “ Hillcrest,’ 
Hillhnorton-road, Rugby. 

A represents the inner shicld, which retains the air in th 
winding space BR before it passes into the body of the machine 
The cooling air is supplied to the space between the inner end 
shield A and the outer end shield from an inlet*at the bottom 
6f the machine, and owing to the effect of the fan D a suction 
is produced in the space between the twe shields. is, 





therefore, a tendency for the air to leak bwtecen the joints, 
and to prevent this, air pockets © are supplied with high- 
pressure air from the winding space B is air passes between 
the stator core end fingers into special radial apertures or 
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ducts F. To prevent percolation of oily vapour irto the machine 
a pipe H is connected to the air pocket C of the outer shield 
and supplies air under pressure to the air pocket J at the end 
of the bearing housing round the ehaft.—March 24th, 1921. 


INTERNAL COMBUSTION ENGINES. 


160,283. December 19th, 1919.—Imerovements in Contact. 
Breakers ror IcnrTion Msaneros anp THe Like, The 
Villiers Engineering Company, Limited, of Blakenhall, 
Wolverhampton, Frank Howard Farrar, of Glenthoro, Penn, 
Staffordshire, and Frank Pountney, of 4, Mount-road, Penn. 
The object of this invention is to construct a circuit-breeker 

with small inertia. The blade A is attached to a fixed block, 

and the free end is made hollow, so that its inertia is small. 
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At this end of the lever there is a platinum contact B, which 
touches a fixed contact. A rocking piece C opens and closes the 
circuit as the cam D revolves.— Merch 21st, 1921. 


Pararrm Varonsrns, Boulten 
Hiske, Hillside, 


160,342. February 4th, 1920.- 
and Paul, Limited, Norwich, and G. F. 
Brundalf, Norfolk. 

In this vaporiser the fuel is drawn from the tank A through 

the jet B by the reduction in pressure in the vaporiring tube C, 

caused by the suction of the engine. The tube C is arranged 
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inside the exhaust pire of the engine and discharges into the 
inlet chamber D. catch pan is arranged round the jet B to 





return to the fuel tank any unvaporised fuel. On the top of the 
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inlet chamber D there is a receptacle E stuffed with an absorbent 
and perforated below. This cup is filled with petrol and supplies 
a combustible mixture for starting purposes, after which the 
oy is yaporised by the heat of the exhaust.— March 24th, 


TRAMWAYS AND RAILWAYS, 


160,272. December 17th, 1919.—Bursmine Gear,’ 8. G. H. 
Orell, Sturegaten 48, Stockholm. 

Che object of this invention ia to fi the eng: t of 

the couplings of railway vehicles carried on pivoted frames. 

For this reason auxiliary buffers are arranged, adjacent to the 
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coupling and on the same frame, and have angular faces as shown 
These buffers tend to centralise the coupling gear, but are free to 
move relatively to one another angularly and in a vertical! 
d irection.—_Merch 17th, 1921, 


CRANES AND CONVEYORS. 


160,302. December ist, 1019.—-IMPROVEMENTS IN OR RELATING 
Tro ALTERNATING CuRRENT Exgctric ControL MEcHANIsM 
ror CRANES OR OTHER HoisTienc Gear, Herbert Morris, 
Limited, and William Newton Weston, of Empress Works, 
Loughborough. 

The obiect of this device is to enable crane or other hoisting 
gear to give slow hook motions when driven by am alternating 
current motor. A centrifugal governor brake unit A is designed 
to absorb power when the motor is running below the syn- 
chronous speed. When rotated, the brake dises B tend to open 
out by centrifugal actign and make rubbing contact with the 
brake race. When normal speeds are required, the motor is 
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eperated in the usual manner by means of the controller and 
resistance, the switch C being open, the solenoid D inactive, and 
the clutch components E and F disengaged. When 

slower than normal are required, the switch C is cl , the 
solenoid D is energised, and the clutch units E and F are brought 
into contact. The motor is now operated by means of the con- 
troller G and resistance H. The motor therefore actuates both 
the transmission gears K, L, M, N, and the centrifugal brake 
unit E.— March 24th, 1921. 


151,900. October 3rd, 1919.—Improvements 1s ArPaRaTus 
yor SEPARATING OR Sortrne FRaGmMeNTARY MATERIALS 
BY Evecrric Conpvuctiviry, Henry Louis Adrien Schweitzer, 

of Saint-Albain, Saéne et Loire, France. 
An appliance A feeds the fragments B singly to the slideway 
C, The materials to be separated are supplied to the appliance 
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A, and roll down to its closed end, where they are —_ The 
wall D has an aperture or slot, smaller than the sm frag- 
ments to be separated, so that they cannot pass through the alot. 
in front of the slot there is an arm E rotatable on a fixed axle. 


. = ments in succession, as they arrive, 
and projects them out of the feed appliance, Each fragment 
struck hapa daiso the G ved back ‘of waterial 
of high electric resistance slidesdown the slideway without closing 
the electric circuit, shown, and therefore without causing the 
rocker F to be actuated, whereas each fragment of high con- 
ductivity closes the circuit and causes the solenoid to act, 
pulling down the atin’ F and thu® placing the arm in the position 


shown in broken lines. When the circuit is the fragments 
leaving the slideway saleasthasPeth: indinntond hey the arrow G, 
whereas the closing of the ciroult, places the F in line with 
the slideway, and causes the fragments to slide along this part 
and take the path indicated hy the arrow H.—October 3rd, 1919. 


159,997. Decetnber Pithp4910.— Lirtovewents nv on ReELAT- 
iNG to Exnecrrica, Cous aNnp To ‘?T® MayuPaActurne 
a ees Harold Wade, ttt=112, Hatton-garden, London. 

.C. 1. A communication from the Coto-Coil Company, 
Cranston, Rhode Tsfantt> Oiited States. _ 
The conductors are wound in helical turns disposed at a 
substantial to the axis of the coil and crossing each other 
at regular intérvals.’ Adjacent turms in a layer ure parallel but 
spaced apart, é@rid adjacent ‘turns in adjacent layers cross each 
other at large angles, thereby forming a multitude of air cells 


This arm strikes the f 
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extending radially and laterally throngh the cal. On account of 
this peculiar method of disposing the Windings in a sort of basket 
formation, the coil is made hon®ycdimbed or cellular in struc 
ture, and in this way the turns of wire afe:prevented from having 
a condenser effect, one upon another, so that the capacity of the 
coil is greatly reduced.— March 11th, 1921. 


143,220. May 10th, 1920, August 16th, 1918.—TarrovemeNts 
IN Fiecrerear, CoNNi¢roRs; ~The Western Bleetrie Company, 
Liniited, Norfolk House, Victoria Pinbanknicnt, Westminster. 
Tho.device described in thie specifeution is for connecting the 

extrémities of two ‘or roré ‘éleetri¢al ¢endyctors forming part 

of*a ‘circuit. The hollow metal cylinder: Ais provided at its 
lower part with a squared portion B adapted te be securely fitted 

in a wall or mounting. This squared portion is proyided with a 

screw, which serves as a binding screw for one of the conductors. 

A second cylinder C slides within the interivr of the part A, and is 
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rovided with an elongated slot through which @ pin DTD) passes. 
his pin serves to guide the movement of the cylinder C within 
cyli A. A second pin fastened to the lower portion of the 
cylinder OC, apd not extending beyond the outside walls, co- 
operates with the pin D and limits the movement of the inner 
cylinder. To attach a second conductor to the binding post the 
cylinders are forced together against the pressure of the spring. 
The second conductor is inserted in the wy hol s, and the 
conductor is securely held in position by the spring.—March 
24th, 1921. 


160,392. June 28th, 1920.—A Merrnop or Stampinc on 
Foreinc, Usines G. Derihon, Société Anonyme, and E, 
Derihon, Lonein-lez-Liége, Belgium. 

This invention has for its object to provide an improved 
method of stamping out metallic pieces, which are perfectly 
symmetrical and by means of which the burr formed at the 
junction of the two parts of the die holding the piece is removed 
without any spécial tools. The junetion of the two parts of the 
die is placed in a plane which does not coincide with the median 
or axial plane of the piece ; that is to say, the die is made of two 
parts, the impression made by each = heing of unequal —_ 
m such a way that the burr which is formed at the junction of the 
two parts of the die is in a plane parallel to the median plane of 
the piece, but does not coincide with it. It is then sufficient, 
in order completely to remove the burr, to turn the piece over 
in the die and to give a further stroke with the hammer or with 
the press to shear off the burr. An illustrationof the process is 
given in the specification.— March 24th, 1921. 











Forthcoming Engagements. 


TO-DAY. 

Junior InstrruTion or Enorverrs.—Caxton Hall, 
“Rambling Remarks on Expert Evidence,” by Mr. W. 
Tookey. 8 p.m. 

insrrrution or E_ecrnican Enoinerkrs: Scorrsu Cenrre. 
—Tevhnical Institute, Electrical Engineering Lecture Room, 
Dundee. t ~\ “Some Thermal C steristics of Electric 
Ovens and Hot Plates,” by Dr. E, Griffiths and Mr. F, H. 
Schofield, 7,30 p.m. 

Royat Iysrrrurrex or Grear Brrrarx.—Albemarle-street, 
Piceadilly, W.1. Discourse, “‘ Advances in Astronomy,” by 
Sir Frank Watson Dyson. 9% p.m. 

Keientey Association or ENGINEERS 


S.W. 
A. 


Kiosk Café, North- 


street, Keighley. Annual general meeting. 7 p.m. 
MONDAY, MAY 2nv. 
Soctery or ENGInkenrs.--Geological Society, Burligton 


House, W. Paper, “The Physical Properties of Clay,” by Mr. 
Alfred 8. E. Ackermann. 5,30 p.m. 

Roya. Instirurion or Grear Brirain.—-Albemarle-street, 
Piccadilly, W.1. Annual meeting. 5 p.m. 


WEDNESDAY, MAY é4ru. 


PRESENTATION OF THE Kelvin Mapat.—Institation of Ciyi! 
Kngmeers, Great George-street, Westminster, 5.W. 1, Presenta- 
tion of the Kelvin Medal to Dr. William Cawthorne Unwin, 
¥.RS., by the Right Hon. A. J, Balfour, O.M., F.R.S, The 
attendance of ladies will be welcome. 4 p.m. 

INsTrTUTION OF SANITARY ENorNerrs.—Caxton Hall, Caxton- 
street, Westminster, 8.W.1. “ Water Meters and Water Waste 
Preventing Fittings: Their Construction, Relative Merits and 
Application,” by Mr. 8. A. Battey. Discussion to follow. 
7 p.m. 

INsTITUTE or MeTats.— Institution of Mechanical Engineers, 
Storey'’s Gate, 8.W. 1. Eleventh annual May Lecture, * The 
Casting of Metals,” by Professor T. Turner. 8 p.m. 


THURSDAY, MAY Ora. 

Inon anv Sreex Lystrrute.—In the Grand Hall of the Con- 
naught Rooms, Great Queen-street, London, W.C. Ann 
dinner. 7 for 7,30 p.m. 

Instirumion or Execrnican ENGINEERS. 
Civil Engineers, Great George-street, 8.W. 1. 
discussion on “ Tariffs.” 6 p.m. 

THURSDAY AND FRIDAY, MAY Sra AND 6ru. 

Iron anv Stree. Lystiturs.—Institution of Civil Engineers, 
Great George-street, 8.W. 1. Annual meeting. For programme 
seo page 335. 10 a.m. each day. 


Institution of 
Continuation of 


FRIDAY, MAY 6ru. 

Juxton Inerrrurion or Enarveers.—Caxton Hall, West 
rinster, Lecturette, “Fire Resistance of Aggregates for 
Reinforced Concrete,” by Mr. D. W. Wood. 8 p.m. 

Lystrrute or TRANSPORT. Royal Society of Arts, John 


street, Adelphi, W.C.2. Lecture to graduates and students, 
“Docks and Harbours: General Structural Lay-out, Systems 
of Control, Operation and Charges,”’ by Mr. D. J. Owen. 5 p.1. 
InstrruTioN or Great Brrrain.—Albemerle-street, 
Discourse, “ War Developments of Explo- 
9 p.m. 


Royat 
Piceadilly, W. 1. 
sives,” by Sir Robert Robertson. 

SATURDAY, MAY 

Royat Iwstrrurion oF Great BKrrraiww.—Albetnarle-street, 

Piceadilly, W.1. ‘Chemical Reaction,’ Lecture 1,, by Mr. 


7TH. 


Kk. C..C. Baly. 3 p.m. 
MONDAY, MAY rw. 
Instirure oF TRANsSPORT,—Institution of Civil Engineers, 


Great George-street, S.W. 1. Paper, *“ Water-borne Transport : 
ific Relation 


An Early Form of Traffic Development, with Speci 


to Canals and Inland Waterways,”’ by Mr. D. Ross-Johnseon. 
5.30 p.m. 
WEDNESDAY, MAY Iiru. 

Newcomen Soctery ror THe Srupy or THe History oF 
ENGINFERING AND TeCHNOLOGY-—At the Iron and Mteel 
Institute, 28, Victoria-street, Westminster. “The Rise of 
the Sussex Iron Industry,” Part U., by Mr. Rhys Jenkin. 
5.30 p.m. 


MAY 
Comranies’ SIGNAL SUPERIN 
Railway Clearing House, 


THURSDAY, l2rn. 
Assocaavion or Rattway 

fENDENTS AND SIGNAL ENGINEERS. 

London, Sixty-second conference. 


FRIDAY, MAY 139ru. 
Jusion Ixsrrrurion or Enernexrs.—Caxton Hall, West 
minster, S.W.1. Lecture, “Scientific Developments in Gas 
measuring Instruments,” by Mr. H. G. Brown. 8 p.m. 


FRIDAY, MAY 20ru. 

INsTITUTION OF MECHANICAL ENGINEERS.—Storey’s Gute, 
St. James’s Park, 8.W.1. Informal meeting. Paper, ‘ Ball 
and Roller Bearings: Seme Recent Types and Criticisms,” by 
Mr. A. P. Bale. 7 p.m. 

MONDAY anv TUESDAY, MAY 30rm anv 3ilsr. 

InstiruTIoN oy Munictran anp Country ENGINEERS : 
Arrican Drstricr.—<A district meeting of the Institution will be 
held in the City Hall, Johannesburg, when the ae 
will be read and discussed :—** Vaal River Barrage,” by Mr. W. 
Ingham ; “Town Planning and Housing,” by Mr. D. B. Lioyd- 
Davies; “‘ Cremation,” by Mr: G. 8. Burt Andrews. ‘ Rural 
Roads in South Africa,”’ by Mr. H. D. Holmwood. By kind per- 
mission of the Mayor and Councillors, visits will be made to the 
various large municipal works and undertakings in the city. 
Visit to the Vaal River works under the direction of Mr. W. 
Ingham. The meeting will begin punctually at 9,30 a.m. In 
onter that the necessary arrangements may be made, members 
must give no.ice of their intention to be present not later than 
May 20¢h. 


TUESDAY, JUNE 71m, TO FRIDAY, JUNE lors. 


InsTITUTION oF ELecrricaL ENGINEERS.—Summer meeting 
to be held at Scottish Centre. For programme see page 338. 
Ladies cordially invited to take part in meeting. 





Finspury Teewnicat Cotzece OLp Stupents’ Association. 

~The annual smoking concert of the Finsbury Technical College 
Old Students’ Association, at which nearly one hundred old 
students and their friehds attended, was held at Anderton’s 
Hotel on Friday, Apri! 22nd. Dr. G. T. Morgan, F.R.S., was in 
the chair, and there was an excellent musical programme. 
During the evening, which was a complete success, a Wallis- 
Jones Medal was to Mr. L. Gowing-Scopes, F.C.S., 
for the best paper contributed during the year by an old Fins- 
hury student, his paper being on “The Properties of Some 
Chlorhydro-carbons and their Uses in Chemical Analysis, 
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APRIL. 


The Coal Strike. 


Ir might almost be said that in the industria] 
world there is but, one event to put to the credit—or, 
more justly, the discredit-—of the month. At mid- 
night on March 31st there began the most disastrous 
and the most foolish strike this country has ever had 
to face. The avowed reasons for it were given in this 
column on April Ist ; there were always grounds for 

uspecting that behind those reasons there were 
political motives, and the course of events which 
have now to be put on record leaves no doubt that 
the reduction in miners’ wages was seized upon as 4 
pretext for “* direct action,” with the object of making 
a step towards the nationalisation of the coal mines 
of the kingdom. Reports received on the first day 
of the month showed that the stoppage was prac- 
tically complete, but here and there the “ safety 
men ’’—the men who attend to pumping and ventila- 
tion—had remained at work. The Miners’ Federation 
invoked the assistance of the other members of the 
Triple Alliance—the railway and transport workers. 
A few days later the reports from mining districts 
became distinctly worse. The clerks and officials 
who had manned the pumps were unable to cope 
with their task, or were prevented by the strikers, 
and the flooding of several mines was recorded. 
On the 5th and 6th the transport workers and the 
railwaymen met to determine their course of action, 
and on Friday, the 8th, they announced that, unless 
negotiations for the settlement of the strike were re- 
opened in the meantime, their men would be called 
out at midnight on the Tuesday following. During 
the week-end the Federation awoke to the folly of 
flooding the pits, and the enginemen were permitted 
to return to their duties; in some districts they 
refused to act upon this order, and in others they 
were prevented, The threatened railway and trans- 
port strike was postponed till 10 o’elock on Friday, 
15th, but on the afternoon of that day it was can- 
celled, owing, it is understood, to a difference of 
opinion as to the nature of-the issue between the 
miners, the owners, and the State. Thence onwards 
the Miners’ Federation carried on the strike alone, and 
at the moment of writing its conclusion is not yet 
in sight. Such is, in brief, the record of the salient 
facts. The steps taken by the Government to meet 
the trouble are described in the following note. 


The Government and the Strike. 


Tue conditions under which the coal strike 
opened were of such a threatening nature that the 
Government immediately took the important step 
of declaring a “state of emergency,” and in a few 
days called up reserves and volunteers for the pre- 
servation of order. At the same time it issued orders 
preventing the export of coal, the rationing of exist- 
ing supplies, and the organisation of food distribu- 
tion, Whether as a result of these prompt and 
energetic steps, or from other causes, so far there has 
been little rioting, and distress has not become acute. 
On Tuesday, the 5th, the Prime Minister expressed 
the willingness of the Government to assist in the 
negotiations on the two conditions that maintenance 
of the coal industry out of taxation and re-establish- 
ment of control could not be considered. On the 
6th it conferred with the miners, but as the latter 
refused to order the resumption of pumping, a dead- 
lock resulted. On the 10th an order releasing the 
pumpmen was issued by the Federation, and on the 
following day the miners and owners met to discuss 
“all, questions in dispute.’’ Further conferences 
followed, but without effect. On the 14th an informal 
debate by members of the House of Commons raised 
hopes of a settlement, as Mr. Frank Hodges appeared 
to be ready to discuss the question of wages and drop 
the principle of “ pooling.”’ His action was later 
repudiated by the Federation, and the hopes were 
dashed. On the 19th the owners proposed the 
establishment of a National Wages Board, and offered 
to give the miners the ‘“‘ whole of the surplus of 
revenue available in each district during the existing 
abnormal period.” On the 22nd negotiations were re- 
opened in the presence of Mr. Lloyd George, and were 
continued from day to day, Sir Robert Horne taking 
the place of the Prime Minister, whose duties at 
Lympne prevented his attendance. As a result of 
these conferences the Government finally offered a 
grant of ten million pounds, and no greater reduction 
in wages during May than 3s. per shift or during June 
than 3s, 6d. per shift. The miners considered this 
offer and again brought about a deadlock by rejecting 
the Government’s proposals, “‘ as they do not concede 
the fundamental principles of a National Wages Board 
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and a National Pool, for which we stand.’ Thus 
the negotiations were brought to an end, and the 
disastrous strike continues. 


French Colonial Development. 


WHATEVER may be the economic difficulties 
with which France, in common with all other coun- 
tries, is grappling at the present moment, there is no 
doubt that her vast colonial domains will in, time 
add considerably to her prosperity. Possessing 
territories overseas twenty times her own area, 
France has become the second colonial Power. The 
importance of developing the colonies was impressed 
upon the French at a time when the difficulty of 
procuring raw material of all kinds brought home 
to them their dependence upon foreign sources of 
supply. One of the first programmes put in hand 
by the Government was the active development of 
those colonies which would provide the Mother 
Country with practically everything. it _ needed. 
Commissions were sent out to West Africa to investi - 
gate the resources, and as the result of their reports 
a@ vast scheme of engineering undertakings has been 
drawn up which will involve an estimated expenditure 
of four milliard francs, or £160,000,000 at the normal 
rate of exchange. Some of this money will be raised 
by colonial loans, West and Central Africa being 
authorised between them to obtain 338 million francs. 
The works comprise such undertakings as harbour 
extensions at Dakar, the completion of the Thies- 
Kayes railway, the irrigation of the Niger valley, the 
construction of a railway from Brazzaville to the 
Atlantic coast, and the extension of the Cameroon 
line, as well as a great deal of railway and harbour 
works in other colonies, The programme of the works 
has been carefully drawn up with a view to their 
methodical execution, and it has now been presented 
to the French Chamber of Deputies, where it will come 
up for discussion at an early date. 


Railway Economies and the Miners’ Dispute. 


Wrrnrs a week of the beginning of the 
coal stoppage reductions in their passenger train 
services were made by most of the railway companies, 
in order to economise in coal. The “ cuts’ were 
made in accordance with programmes long ago 
arranged to meet such emergencies, and secured 4 
reduction of about one-third of the ordinary services. 
Up to the end of the month little reduction had been 
made in the morning and evening business trains. 
One new source of economy was found in a great 
withdrawal on some railways—particularly the Great 
Eastern—of the Sunday services on branch lines. 
This step led the Postmaster-General to‘issue a notice 
as to there being no delivery or collection of Sunday 
letters. With the practical cessation of mineral traffic 
there was an automatic reduction in the number of 
coal trains and of mineral wagons on goods trains ; 
all colliers’ trains were suspended also, and there 
was a great reduction in the shunting movements. 
All these economies should reduce the consumption of 
coal on the railways by 50 per cent. One of the 
conditions of service of railwaymen, granted since 
the lines have been controlled by the Government, is 
that all grades have a guaranteed week. During the 
miners’ strike last October the negotiating committee 
of railway general managers and the men’s leaders 
could not agree to a modification of this rule, even 
although there was no work for many drivers, firemen, 
guards, shunters, signalmen, wagon examiners, &c. 
On the present occasion, however, the leaders have 
been more reasonable, and have agreed to three days 
per week being guaranteed. 


Oil Industry and the French Government. 


Ir it were possible for the State to supplant 
successfully private enterprise, there is no country 
where it would have been done more extensively 
than in France. Until a few years ago the State 
was regarded as the pillar and support of every 
tottering industry, and its aid was’ invoked on every 
occasion when the Socialists were able to propound 
their nationalisation theories ; but the uncommercial 
character of the few monopolies run by the State 
had already raised doubts in the minds of taxpayers 
regarding the business capabilities of a State adminis- 
tration, and the experience of State menagement 
during the war completely dispelled any further 
desire to see Government departments controlling 
business enterprises of any kind. After showing such 
heavy losses over the working of the commercial 
fleet and admitting the unsatisfactory results of its 
restrictions on trade, the Government is giving way 
under pressure of public opinion, and is gradually 





returning to the policy of commercial liberty. There 
are still a few things which the Government is more 
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or Jess controlling, and the most important of them 
are oils, which are still practically a State monopoly. 
The oil firms declare that had the business not been 
taken out of their hands by the State during the war 
they would have saved the country enormous sums 
of ‘money by placing contracts for supplies from 
abroad under more favourable conditions. Under 
State control the cost of petrol has risen to a level 
so high that it is held to be largely responsible for 
the collapse of the motor trade, It is argued that the 
only way to bring down the price is to make the 
business free once more, and the first step in this 
direction is the introduction of a Bill permitting the 
oil firms to import under licence, while an alternative 
measure is to allow free importation under certain 
conditions which will protect the interests of the State. 
So Jong as heavy taxes are imposed upon what the 
State regards as superfluities, even though they may 
be necessary to the existence of a big industrial popu- 
lation, it will only relinquish its restrictions with 
difficulty, but the movement in favour of commercial 
liberty is so strong that State interference in commer- 
cial and business affairs is steadily weakening. 


The Institute of Physics. 


NEVER a year now passes without the 
establishment of one or more new learned bodies. 
The latest arrival is the Institute of Physics, which 
held its inaugural meeting on the 27th of the month 
at the Institution of Civil Engineers. The gathering 
was a large and important one, and at it Sir J. J. 
Thomson and Mr. Balfour blessed the new society. 
The membership already amounts to about three 
hundred, and it is estimated that at the present time 
about one thousand men and women will be eligible 
for election. Sir Richard Glazebrook is the first 
President, and it is hoped that Sir Joseph will take 
the chair after him. There are two grades of mem- 
bers, Associates and Fellows, and election to these 
classes depends upon academic qualifications and 
scientific distinction. Besides its regular scientific 
work, the Institute will give close attention to the 
maintenance and improvement of the status of 
physicists, and will grant diplomas to its members 
in order to obtain authoritative recognition of the 
profession of physics. In the course of time we may 
presume that the Institute will follow the example 
of the old august body in whose hall it held its first 
meeting, and, fortified by Royal recognition, put the 
definition ‘‘ Chartered” before the names of its 
membeis. The speeches turned, naturally, very 
largely on the praises of research, both pure and 
applied, and Mr. Balfour, speaking as President of 
the Council, which controls the grants made through 
the Department of Scientific and Industrial Research, 
regretted that the State had to ‘‘ diminish its activities 
so as to make them in some proportion to the means 
of the unhappy taxpayer.” 


The Railway Position. 


Bryonp the curtailment of services referred 
to in another note, nothing of great moment occurred 
during the month on the railways, but there was, 
almost to the very last hour every probability that 
the railwaymen would come out on strike, in support 
of the-miners’ claims, at 10 p.m. on the 15th. As the 
railway leaders were uncertain that they would get 
the full support of their men, the strike was cancelled 
at 4 p.m. on that day. In another direction the 
month’s record might have been different. The 
Government's proposals for the future of the railways 
promised for ‘‘ after Easter,” were expected to have 
been revealed on the 14th, for which date the intro- 
duction of the Railways Bill had. been provisionally 
fixed. As the crisis with the railwaymen was then 
at its height the statement was postponed. The 
Ministry’s railway receipts and expenditure tables 
for February were published on the 15th. They made 
very unsatisfactory reading, but whilst the accom- 
panying statement emphasised that the badness of 
the returns was due to the general trade depression, 
an analysis of the tables showed that the results for 
February were nearly as good as those for January. 
The outstanding expenditure was an increase of 
£1,000,000 on the maintenance of rolling stock, whilst 
the greater loss from “ other businesses " was some- 
what noticeable. The loss from steamboats rose from 
£57,330 in January to £80,556 in February, and the 
profit of £30,050 from docks became 4 loss of £9538. 
The operating statistics, published on the 29th, 
showed a reduction of 19.11 per cent. in the tonnage 
carried as compared with February, 1920, of which 
22.92 per cent. was in general merchandise. At the 
end of the financial year on March 31st, 1920, there 
was a loss on the railways of £41,000,000 ; since then 
passenger fares and goods rates have been increased, 





and yet the deficit at the end of February last was 
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£42,344,000, which suggests that the loss for the 
financial year 1920-1921 will prove to be -about 
£50,000,000. The miners’ stoppage comes in the new 
financial year. As the nearly three weeks’ 

last October caused a loss in traffic of £8,000,000, 
there must have been a loss of at least £12,000,000 in 
April alone. 


French Protection. 


THE application of the new general tariff 
whereby the import duties against countries not 
enjoying favoured treatment have been increased by 
about 300 per cent., and the proposal to augment 
largely the coefficients applied to the minimum tariff, 
convey the impression that France has started upon 
a policy of rigid industrial protection. The Govern- 
ment has affirmed that it has no intention of adopting 
such a policy, and that the increased rates are not 
so high as are justified by the circumstances. Never- 
theless, there is no doubt—and the fact is generally 
admitted in France—that the higher coefficients are 
intended for the protection of the many new indus- 
tries that were created at the time of the Armistice 
and are now stagnant through want of orders. It is 
not easy to see how those industries can be revived 
by the putting up of a new impenetrable barrier 
against importations, since such a barrier already 
exists in the rate of exchange ; but against countries 
with a depreciated currency the new general tariff 
appears singularly effective. There has been a great 
deal of delay in preparing the coefficients for the 
minimum tariff as applied to Great Britain and other 
countries enjoying favoured treatment, for the reason 
that certain diplomatie objections have been raised, 
and it was feared that the imposing of high coeffi- 
cients would create considerable difficulties. Whether 
any account has been taken of these objections is not, 
yet known, but it is understood that the new minimum 
coefficients are ready for signature, and the only oppo- 
sition is likely to come from the Minister of Foreign 
Affairs. The Government will argue that the: new 
minimum tariff is not intended purely as a pro- 
tectionist measure, but as a means of secuting advan- 
tages from other countries when discussing the terms 
of future commercial arrangements. 





Wagon Works at Horbury Junction, 
Yorks. 


THe wagon building works of Charles Roberts and 
Co., Limited, of Horbury Junction, near Wakefield, 
now cover fully 27 acres, a very large proportion of 
which is roofed in. The site is bounded at one end 
by an excellent siding connected with the Lancashire 
and Yorkshire Railway. How the property has 
developed during the last twenty years may be 
gauged from the fact that at the beginning of that 
period it included no more than 10 acres, compara: 
tively little of which was built over. In those days the 
employees numbered about 200; now there are 1250, 

In a general way the works follow the ordinary 
method of manufacture, so that it will be unnecessary 
to go into much detail ; but on a recent visit to them 
we observed several features of special interest and 
were particularly impressed by the growth of the 
works since the beginning of the war, though important 
developnients were proceeding prior to the summer of 
1914. As in many other instances, these pre-war 
extensions were solid advantages to the country 
during the period of hostilities, when every works 
became a factory for the produetion of war material. 
Tt is ancient history now, but Messrs. Roberts’ record 
in the direction indicated was such a remarkably good 
one that it is perpetuated in the form of a well- 
executed scroll, painted on the walls of the company’s 
main canteen, enumerating the projectile and other 
war output produced there, including huge welded 
tank wagons for the conveyance of poison gas required 
at depéts near the front lines in France and a very 
large number of Army service wagons. The tank 
wagons were so boxed in as to present the appear- 
ance of covered goods vans, though the bold inscrip- 
tions they bore revealed otherwise. Whilst mention- 
ing this scroll we might allude to one painted on the 
opposite wall giving the names of employees who 
served with the colours or fell in action. This roll of 
honour was principally the work of a lady member of 
the company’s drawing-office staff during the 
strenuous days of 1914-18. 

But the spring department of the works is really a 
memorial of the war. It was erected as a shell shop, 
and as such was most efficiently ‘“‘ manned” by 
women. On the signing of the Armistice it was 
decided to convert it to its present character. Up 


to that: time Roberts’ had depended on Sheffield for 
spring supplies, and the proposal that in future the 
work should be done at Horbury Junction raised a 
good many eyebrows in the steel centre. About 
eighteen months ago the new spring shop was opened, 
and it has since been a complete success, very large 
quantities of laminated, volute and helical springs 
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bemg turned -out. The shop, it is claimed, has the 
great advantage of being so recently laid out and 
equipped with the most modern plant and machinery 
that the staff has no old-fashioned equipment and 
customs to hamper its activities. In the preparation 
of laminated spring bats the method at Messrs. 
Roberts is to drill the centre hole instead of the usual 
practice of punching. The slotting, ribbing, and 
spear-pointing are done on two machines, each being 
arranged for carrying out the three operations under 
the same head. The buckles are produced by very 
clever and extremely cheap methods. After cutting 
a length of steel from the bar a hole is drilled and then 
the large rectangular centre hole is punched out. The 
two buckles are set up together in a machine and the 
jaw ends are then punched out, and by means of a 
special jig a number of buckles is arranged together 
so that the two ends may be rounded simultaneously 
by means of two milling cutters. There is an ingenious 
little jig for drilling holes for draw-bar pins and rivet 
holes for securing the plates into the buckle. The 
laminated spri are next fitted up on to their 
buckles, the latter being shrunk on. 

Connected with the buckling process a hydraulic 
press is used, and by means of various tools 
to it the plates are all kept truly straight and square. 
A horizontal steam scragging machine tests laminated 
springs up to 20 tons, and finally there is a machine 
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machine tilting over there is an arrangement whereby 
the weight of the inner sand core is taken off so that 
the operator is enabled to remove the core intact, 
leaving it standing on the plate ready for taking to the 
core oven. The design enables a core to be made jn 
one piece. In the old way, of course, the core box itself 
was in several pieces. There are various other types 
of moulding machines in use. One, for instance, has a 
special turnover action. After ramming has take, 
place, by means of a lever the machine comes up ani! 
turns the box over, doing away with the manua| 
work usually required in the operation, and producin,. 
@ very complicated moulding, which under the ol 
system would have required very skilled workme.. 
As it is, the work is reduced to a semi-skilled oper... 
tion, whilst there is, of course, the certainty of thw 
axle-boxes produced being identical in every detail. 
It gives a very clean casting for axle-boxes, and par- 
ticularly so for buffer cylinders. 

The axle-box fitting shop has been considerably 
extended recently. Whilst it is the practice at many 
| works to plane the axle-box faces, Messrs. Roberts mii|| 
them, and find that by so doing @ more accurate!) 
fitting lid is secured through a better face being pro- 
duced. 

In the drop stamp department, which has very 
modern equipment and is electrically driven, there are 
} three batteries of stamps, beside various types of 
| Steam hammers up to 50 owt. We noticed at one oi 
| the batteries brake vee hangers being prepared, 

having a special solid stamped centre pin, which was 
formerly put in loose. The method now adopted for 
| making them not only produces a stronger vee hanger, 
but, as is the case with all drop stamp work, eac/) 
} forging is identical. The press and smiths’ sho) 
follow the ordinary practice, the former having 
hydraulic presses ranging from 50 to 200 tons and the 
latter ten steam hammers of from 5ewt. to 25 cw! 
In this shop, too, is an ingenious arrangement «/ 
Messrs. Roberts’ own design—which, we understani(, 
they have patented—for the making of links, rings, 
&e. On a horizontal hydraulic guard bending, 
i machine, such as is used for pressing the crown bars 
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THE WAGON WORKS OF 


to which all springs are brought for testing the various | 


deflections and loads. This machine, which is dis- 
tinct from the scragging machine, registers the amount 
of the load on the spring. The tapering-out of the 
plate of volute springs is done in an excentrie rolling 
mill, and there are two machines for grinding volute 
and helical springs on the underside and a vertical 
scragging machine for testing purposes. 

With the exception of such things as axle forgings, 
which are bought in the rough, it may be said that 
these works are now self-contained. In the wheel press 
shop the centres are bossed up under a 1200-ton press, 
and there are modern machines for spoke bending, 
the centres being produced from turnings put through 
a heating furnace and balled up under a hammer. 
Much in the same way, scrap iron is balled up and 
drawn out into ball-headed buffer lengths. The wheel 
machining shop is a very large one with four bays, 
the various processes, viz., topping and boring, facing 
the bosses, axle turning, tire boring, &c., following one 
another in perfect sequence. The two ends of the 
axle forgings are turned at the same time, both for 
journals and wheel seats, the former being then bur- 
nished. with hardened steel rolls to give them a clean 
hard surface. 

In the foundry there is in operation a useful little 
moulding machine of the company’s own design, for 
making cores for oil axle-boxes. This core-box is in 
two parts. The sand is rammed in and on the 
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AT HORBURY JUNCTION 


of railway axle guards, there is an arrangement of 
quadrant levers, &c., for the purpose of bending 
coupling links ready for welding. This is also arranged 
|so that the centre link, after welding up, may be 
inserted and held firmly in position whilst the outer 
links are bent ready for welding. It will thus be seen 
that the heavy manual work hitherto necessary in the 
bending round of l}in. diameter iron necessary for 
the making of coupling links is now entirely done 
away with. The gear required for axle guard work 
is very easily removed and the coupling link gear 
quickly substituted, so that the machine is now 4 
valuable asset of the company. 

In the smithy we noticed a very useful looking 
machine for bolt-head and nut making, beside which 
it is utilised for a number of other purposes, and the 
equipment of the fitters’ shop includes a large multiple 
punching machine and also some excellent modern 
serewing machines. ‘ 

The company’s tank building department is a busy 
section of the works, a considerable quantity of that 
class of production being in hand. Recently tanks 
have been produced for Chile, Nigeria, Ceylon. 
Uganda and other aversea markets. The wagons 
are intended for the conveyance of tar, ammoniacal 
liquors, acids, fuel oils, &c., many of them being 
fitted up with heating coils, so that some types of 
viseous liquid can easily be run out. This arrange- 
ment is specially useful in the ease of edible oils, 
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which very often solidify quickly in the ordinary 
course of transport. Since the Armistice the firm 
has built a number of tank wagons for France, to 
yas8 the inspection of the French State Railways. 
The wagon-building shop, on the occasion of our 
visit, contained trains of covered vans and. bolster 
wagons, in all stages of construction, and consisting 
of all-steel, all-wood and steel-and-wood material, 
being contracts in hand for the Great Eastern, 
North-Eastern and other railways. This work, 
however, is very shortly to be transferred to a new 
building, now rapidly nearing completion, which, 
when it is finished, will be 600ft. long by 200ft. wide. 
Part of three bays will be reserved for a new steel 
underframe shop, and when that is in operation the 
company will be in a position to make any type of 
steel vehicle. Some of the machinery is already 
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self-contained section, having its own smithy and 
saw mill. The main saw mil], however, is a pro- 
minent feature of the works. Nearly all the timber 
used is home-grown and largely oak. For cutting up 
the trees as they arrive on the sidings, there is a fine 








arrangements being quite up to date. A complete 
ambulance department has also been provided— 
though few serious accidents have so far occurred 
at the works—and the directors are just now interest- 
ing themselves in a scheme for transforming long 


horizontal band saw. As the timber is logged, it | Army huts into comfortable bungalows for the em- 
passes for drying through two kilns, each having a | ployees. Each bungalow contains a large living-room, 
capacity of twelve bogies of timber—a loaded bogie | fitted with a kitchen range, dresser, &c., a sitting- 
representing in cubic content 25ft. by 6ft. by 11ft. | room, four bedrooms—opening on to a central corridor 
high, —bathroom, separate lavatory, larder, scullery and 
As the timber passes through the kilns automatically | coal-house. Beside the double skin of the original 
it gradually becomes dry, the period usually required | huts, the bungalows are lined interiorally with thin 
for drying deal and spruce boards being about four- | slabs of concrete, so that with their ceilings they 
teen days, and in the case of oak planks from six to | bear no resemblance whatever to a military hut, but 
eight weeks. What that means in time-saving may | look exactly what they are intended to be—very 
perhaps be understood clearly when it is mentioned | cosy, serviceable bungalows for people with limited 





that by the old process of natural drying, oak timber 


|means. It is the purpose of Charles Roberts and Co. 


installed and in motion, for the management realises | is given two years to “ season,” when the material is | to build several of these dwellings on a plot of ground 
that an idle machine is a dead loss. A word might | only needed for general purposes. The drying plant | adjacent to the works, and there will still remain 
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be added regarding the erection of this building. 
The directors, confronted by the difficulty of securing 
sufficient skilled men of the ordinary kind, hit on the 
plan of engaging a staff of ex-Service men, giving 
them a short course of training in steel drilling and 
erecting, and this staff of ‘‘ dilutees,” with the 
assistance of a few bricklayers and under the super- 
vision of the company’s own expert officials, are 
making a most successful job of the building, at one 
end of which, too, they have erected a fine steel 
gantry. 

One portion of the new erection is being devoted 
to a shop for the making and repairing of the firm’s 
own tools and machinery, the latter particularly, for 
during the long period of bad or impossible delivery 
by the regular makers the management found it 
infinitely more satisfactory for the firm to meet its 
own requirements wherever at all practicable. Thus 
we saw nearing completion a milling machine capable 
of milling a steel underframe member 40ft. long. It 
will contain, of course, various mill heads. The firm 
makes its own castings, machining them up and 
completing them in every particular, and in the tool 
room special provision is made for the production of 
drop stamp dies. 

The wagon and spring repairing department is a 


at these works is run entirely by steam raised from a 
boiler fired only by sawdust and shavings delivered 
to the boiler-house by a suction plant installed in the 
saw mills. 


matic machines for re-sharpening saw teeth, for re- 
teething saws damaged by contact with the large 
nails and other pieces of metal so constantly en- 
countered deeply embedded in new timber, for welding 


become buckled. In addition, there are machines 
for grinding planing irons and circular saws, and a 
rather remarkable morticing machine. Just .now 
| the saw mills are undergoing complete reconstruction. 
The power-house contains a horizontal Corless cross- 
compound engine developing 280 horse-power, which 
}is used partly for driving certain machinery and 
| partly for generating current for auxiliary power. 
| The main current is taken from the Yorkshire Electric 
| Power Company, at a pressure of 10,000 volts, which 
| is transformed down to 400 on the site. 
| Finally, the company pays very close attention to 
| the welfare side of the works, one of the evidences 
being the provision of a canteen, with seating accom- 
| modation for 800 persons at once in the main room 
and about 200 in the smaller room, the kitchen 








broken saws and for straightening those that may have | 


LOG SAW MILL 


| plenty of room for further expansion of the latter. 


Various views of the works are given above and on 
| 


page 486. 





The equipment of the saw mills includes auto. | 


The Failure of Metals Under 
Internal and Prolonged Stress.* 
| No, I. 


THE main subject of the present discussion is that pheno- 
menon which has long been known by the distinctly 
| inaccurate term “season cracking.’ The title has, how- 
| ever, been generalised into the form stated above, so as 
to allow of the inclusion of a number of more or less analog- 
ous occurrences which also call for discussion and investi - 
gation. Further, it has come to be recognised that failure 
| under internal stress, which is generally the operating 
| cause in what is known as season cracking, is strictly 
analogous in its nature to failure under the action of 
externally applied stress which has been operative for a 
very long time. It should, however, be clearly realised 
at the outset that prolonged stress in the sense in which 
the term is used in the present connection is something 
entirely different from alternating stress or repetition 


* Introductory address by Dr. W. Rosenhain, F.R.S., before 








a joint meeting of the Faraday Society and other bodies, April 
6th, 1921. 
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stresses such as are associated with the usually 
termed ‘fatigue.’ Although in the 1 sense of asa 
word as used in ordinary language, failure under a 

longed steadily applied stress might also be descri as 
fatigue, technical usage has limited the pbb nny term to 
failure under alternating or repeated loading, and it is 
eminently desirable that we should not depart from that 
usage. The discussion of what is ordinarily known as 
fatigue, therefore, does not enter into the present subject. 

It is desirable to recognise at the outset that in the 
ordinary testing of metals, particularly under tension, the 
element of time enters only very slightly into the result. 
Numerous attempts have been made to discover whether 
even wide variations in the rate of loading produce any 
appreciable effect upon the tensile test results in ordinary 
metals at the ordinary temperature, and in every instance 
negative results have been obtained, Apart from such 
velocities as occur in the use of certain impact tests and 
the high velocities which arise in the use of projectiles, &c., 
it may be said that for the great majority of metals the 
results of tensile tests are independent of the rate at which 
loading is carried out. It came as a surprise to discover, 
as has been done in connection with the investigation of 
season cracking, that in certain materials and in certain 
conditions of those materials the apparent strength depends 
very largely upon the time during which the load is allowed 
to act. It will be seen later, and it is now fully recognised, 
that this time effect is definitely associated with a par- 
ticular type of fracture. It is only in the production of 
intererystalline fractures that such a time effect makes 
itself felt, and this is a fact of fundamental importance 
which must be taken into full account by any theory b 
which it is endeavoured to explain the phenomena whic 
we are here discussing. 

From the ‘practical’ point of view the discovery that a 
time effect in tensile loading may in certain con 
ditions is a matter of very grave importance. It has babe 
said in the course of discussion on this subject “ that it 
is ap axiom of engineering that a piece of metal which 
will bear a static load for a short time will bear the same 
load indefinitely, provided that the metal does not 
deteriorate as the result of corrosion or other external 
influences.” It is further suggested that, since 
structures as a whole are not yaa subject to serious 
failure, the above axiom is borne out by practical expe- 
rience. Two considerations, however, must be borne in 
mind in this connection. In the first place, the material 
most widely employed in those engineering uses in which 
relatively important stresses have to ——— borne is steel, and 
it is evident that in this particular material the rate at 
which intercrystalline fracture can be produced by a 
constantly operative stress of sufficient magnitude is very 
slow indeed, particularly if certain accelerating causes 
which will be referred to below are absent, as appears to 
be the case in very many structures. In the sécond 
thanks to the large factor of safety generally employed i in 
engineering design, where structures have to bear important 
working stresses, it is likely that the actual stresses con- 
tinuously in operation on pieces of steel in large engineering 
works are below the limit of stress which is capable of 
producing intercrystalline movement even in favourable 
conditions. From the practical point of view, therefore, 
it appears unlikely that we need fear in the future any large 
amount of failure of engineering structures from inter- 
crystalline fracture resulting from the prolonged action of 
working stresses. None the less, a few cases of failure have 
occurred, both in roofs, bridges, and steam boilers, after 
many years of service, ae gar certain cases 
stresses are operative which are ca o producing such 
& result. It appears probable, benevor, thes that in all these 
cases the operative stress has not been the bees omer 
of the part in question, but a system of in —— 
resulting from some special mode of construction, such 
very severe riveting, which may have been in 
that particular case. Neverthelees, even in struc- 
tures the possibility of fracture after a very long time from 
the continued effect of constantly operative stresses is one 
which should be carefully considered and taken into 
account, particularly where working stresses which are 
constant in their operation are calculated at relatively high 
values, 

The view has already veen indicated in the previous 
paragraph that intercrystalline fractures of the kind here 
under discussion are most frequently the result of internal 
stresses. This view is based upon the observation that 
such fractures are most frequently met with in cases where 
internal stresses are known to exist, and the amount of such 
internal stresses can in some instances be, at all events, 
approximately estimated. It has, however, recently been 
shown by Messrs. Moore, Beckinsale, and Mallinson’ that 
precisely similar types of failure can be produced by the 
prolonged action of an externally opplies stress, so that 
it would be erroneous to ascribe the phenomena exclusively 
to the effect of internal stress. This is of importance, 
because in certain views to be discuased below it has been 
suggested that cracking of this type can only occur aa the 
result of unequal cold working or deformation. From what 
has just been said it would appear that the effect of such 
unequal deformation is an indirect one and produces the 
result by setting up severe internal stresses. 

In view of their importance in connection with the 
present subject, the nature and mode of origin of internal 
stresses deserves some consideration. In the most general 
terms it may be said that internal stresses are the result 
of unequal changes of dimension in different parts of the 

same piece of metal. Such unequal changes of dimension 
may result either from mechanical or thermal causes. If, 
for instance, in the cold drawing of a metal rod the opera- 
tion is conducted in such a manner that the external 
portions of the rod tend to undergo greater elongation than 
the internal portions, the extension of the external por- 
tion, seeking to draw with it the core, will place the latter 
under a tensile stress sufficient to bring about the necessary 
accommodation of length by elastic elongation. When the 
pull on the external portions of the rod is relaxed the 
internal portion will endeavour_to contract and will set 
up & compression stress in the external parts. The result 
will be a piece of metal containing a system of internal 
stresses, tension in the interior, compression in the 
exterior, such that the sum of all the stresses is zero, as it 
susan tad must be in’a piece of metal at rest and free from 
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external constraint. As has been shown by Heyn! in his 
May lecture to the Institute of Metals in 1914, the presence 
of these internal stresses can be ised by gradually 
cutting away the outer portions of such a rod. When this 
is done the material in compression being cut away, the rod 
as a whole will contract, the tensile stress in the interior 
portion being thereby relieved. Hf, however, the rod is 
not cut, the stresses are continuously operative and in 
some cases lead to cracking of the rod by intercrystalline 
fracture after the lapse of a longer or shorter period of time. 

Perhaps a simpler way of looking at the question of 
internal stress is to think of a flat strip of metal which 
initially is free from internal stresses of any kind. Such e 
strip can be bent into a U shape and then, if the opposite 
ends of the U are clasped together by means of a clip or a 
spring, a definite tension is ~ roduced in that fastening. 
If instead of such a fastening being employed, the strip of 
metal is bent into a circular shape, with the two ends close 
to one another, there is still a tensile stress at the point of 
junction. A strip bent in this manner, however, is nothing 
more nor less than a short section of tube, and the precise 
manner in which it has been brought into that shape has 
very little effect upon the stresses present in it. It will be 
seen, therefore, that in any cold worked tube—that is to 
say, in any piece of metal which has been brought into 
a tube shape by deformation in the moust he a 

tensile stress. One can look at the pro- 
Gusti MEEIMED or of mech « formiba 0c case in 
much the same manner by regarding it as being made up 
of a number of elementary strips bent up into the shape of 
@ radial section of the cup in question. Instead of being 
kept in their bent shape by an external attachment, these 
are held in the case of a cup by being attached one to 
another all around the circular rim of the In this 
Way we see that in a cup of this sort there must also be a 
considerable circumferential tension. 

It is of considerable interest to ascertain, if possible, 
what values such tensions and other internal stresses may 
attain. It must be said at once that they cannot in 
circumstances attain a value higher than the elastic limit 
of the material in the conditions in which it finds itself 
— the article is finished. This is obvious, because a 

a than the elastic limit in this way 

te carne 2 ok about further deformation of the 
material. r hand, it i¢ nob easy to ascertain 
precisély what is the elastic limit of the material in the 
condition in which itis present in the finished article in 
given case. When a picce of metal is bent px 
, it is obvious that not only elastic 
a place, but also a considerable amount of cold work 

plastic deformation. This latter type of deformation, 
18 wel known, results in « raising of the elastic limit 
yond the value which it had in the unstrained material, 
cad Mil aulant te witch this limit is raised must nd 
upon the severity of the cold work which has been 
An attempt has been made to calculate the intensity of 
the stresses remaining in a finished article, such as a 
spun cup of brass, by cutting the material up in various 
ways and measuring the extent to which the cut edges 
become separated when released. Unfortunately, tlie 
calculation of stresses in this way gives results which cannot 

regarded as particularly reliable or accurate. The 

actual stress distribution is always complex, whereas 
calculations uire assumptions based upon a simple 
stress distribution. Further, even when such @ piece has 
heen cut away from its surroundings and allowed to 
back, it is by no means free from internal stresses. In 
the case of a strip which has been bent and then released, 
the presence of residual internal stresses can be very 
readily shown. If the bending of the strip has been suffi- 
ciently severe in the first instance, it does not spring back 
to the straight position when released, but retains a oy 
marked curvature. Now, it is clear that as the result of 
bending in this instance, portions of the metal near the 
interior and exterior surface have become 
deformed, the former in compression, the latter in tension. 
Up to a certain point in the thickness of the section, 
however, the deformation has remained elastic, and it is 
this elastic deformation which leads to the springing back 
of the specimen when released from the hending force. 
That the springing back is incomplete, serves to show that 
the elastic forces at work in the interior have not been 
able to overcome the resistance of the previously plas- 
tically deformed metal near the two surfaces, with the 
result that in the strip apparently released from con- 
straint we have a system of internal stresses balancing 
one another, leaving the exterior layers under compres- 
sive and tensile stress respectively. That this is really 
the case, can be demonstrated by removing the external 
layers of such a strip by some such means as dissolving 
them away in weak acid. The strip when treated in this 
manner definitely tends to straighten itself out, thus 
showing that the elastic forces at work in the interior are 
then able to bring about the further straightening effect, 
owing to the removal of the metal which had formerly 
resisted such straightening action. When, therefore, a 
previously bent strip is further bent by the application of 
external stress, or, as is the case in a spinning or a tube, 
is bent by the further application of deforming forces, 
it cannot he regarded as existing under the same dis- 
tribution of stress as a flat anstressed strip of metal 
slightly bent within the elastic range. The calculation of 
stresses on the assumption of a uniform increase in tensile 
and compression stress respectively from the neutral 
axis of the section outwards, is accordingly incorrect, 
and this incorrectness may be very considerable in amount. 
It is therefore not surprising to find that materials whose 
tensile strength ss ordinarily tested does not exceed 
30 tons per square inch, may show internal stresses, cal- 
culated on the assumption named above, ranging up to 
40 tons per square inch. It is suggested that such a result 
indicates merely that the formula employed is not applic- 
able to the case under consideration. 

While I believe that it must be recognised that the 
calculation of internal stresses, except in the simplest 
cases, such as that of a drawn rod, is a matter of much 
greater difficulty than might at first sight be supposed, 
there can be no question that internal stresses of very 
considerable magnitude exist in a great many pieces of 
metal, and that they are the most fruitful ceuses of frac- 
tare occurring after ea of manufacture, either 
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after a short or possibly after a very long time. The fuller 
study of the whole question of internal stresses, their 
magnitude and the manner in which they are produced, 
and the means by which they can be avoided or sub. 
sequently eliminated, becomes a matter of first-rate 
importance, and one which has in the past been unduly 
neglected by those responsible for the working and using 
of metals. It has recently been shown by Moore and 
Beckinsale* that in the case of cartridge brass, low- 
temperature annealing—at temperatures from 200 deg. 
to 300 deg. Cent,—is eapable of either removing internal 
stresses in brass, or, at all events, of relieving them to such 
an extent that they become innocuous. Some experi- 
ments recently made at the National Physical Laboratory 
entirely confirm this view, although the elimination of 
internal stresses is not as complete es might have been 
anticipated. At the same time, it is interesting to notice 
that even after this low-temperature annealing there does 
not 4 tr to be any appreciable amount of recrystallisa- 
tion in the cold-worked material. This is of some theo- 
retical importance in connection with one of the explana- 
tions of season cracking, which is dealt with below, but it 
is also of very considerable importance in this respect, 
that it raises the question as to the mechaniem by which 
the metal is capable of adjusting itself to the existing 
internal stresses, vapee Somes and without internal re- 
arrangement of an obvious kind 

The phenomena of cracking resulting from prolonged 
exposure to internal stress heve long been known in the 

case of brass, where they are unfortunately somewhat 
woh in occurrence. Apert possibly from a iow isolated 
observations in the copper-nickel-zine alloy now known 
as nickel silver, the phenomena of season cracking in 
Sad stood practically alone until in 1919 a paper on the 
subject was published by Rosenh and Archbutt,* in 
which attention was called for the first time to analogous 
phenomena in other metals. These include a group of 
aluminium alloys, lead and steel. Since that time, 
in still other metals have also been 

This constitutes an important step, and one 

which must be considered very carefully in connection 
with any ion put forward for these phenomena. 
It is not sufficient now to put forward an explanation 
to brass alone, since it is evident that a group 

of such similar phenomena in different metal must have a 
comet explanation. 

Before proceeding to consider the various explanations 
which have been put forward, it is desirable to state 
has | clearly the outstanding facts for which explanation ix 
needed. The first typical feature of the phenomenon under 
discussion is that fracture occurs under a stress lower than 
that which is required to bring about fracture under an 
ordinary tensile test. That this is the case has been verifie:| 
for a variety of materials subject to failure of this kind, 
and must now be ied as indisputably determined 
facts. Moore, Beckinsale and Mallinson have shown that 
in the case of 70/30 brass, cracking will occur when the 
operative stress exceeds from 6 to 8 tons per square inch 
in @ material whose ultimate strength under an ordinary 
tensile test exceeds 20 tons per square inch. In the case 
of an aluminium alloy having a tensile strength of 24 tons, 
Rosenhain and Arehbutt have shown that cracking wil! 
occur under a load of 13 tons per square inch. 
w a contributed to the present general discussion, 
Arch shows analogous facts with regard to lead. 
swe second typical feature, which is also common to 
the phenomenon in ali the metals mentioned, is that 
fracture occurs with little or no plastic deformation, 
and that it is essentially intercrystalline in character. 
The fact that normal tensile fractures in the great Majority 
of metals occur by the breaking across of the crystals ix 
also to te regarded as well established ; the same metal, 
when broken under lower stresses in the manner typical 





of the phenomenon now being discussed, exhibita an 
entirely “iifferent 
A number of ions have been put forward to 


aceount for the ntly mtaneous cracking of 
brass, and more recently attempts have been made to 
offer exaplanations for the phenomena throughout the 
whole group of metals in which they occur. Any review 
of these explanations can, of course, be at the 
present time only in the light of such kno ge as is 
now available. bably none of those responsible for 
these various explanations would suggest that they are 
finally establiahed, and that there is no need for further 
research. On the other hand, the elimination of obviously 
impossible explanations is a desirable clearing of the 
ground, while it is also necessary to remove certain 
misapprehensions which appear to exist. That a sound 
theoretical explanation of these phenomena is eminently 
desirable will scarcely need urging. The permanence and 
durability of all metals and of the structures and machines 
made of them is of such vital and fundamental importance 
that we are bound to seek for the fullest possible light 
on all phenomena which affect this matter. Even, there- 
fore, if the theoretical explanations put forward may at 
times appear to be somewhat abstruse, yet those interested 
more immediately in the practical side of the question 
should not regard them as purely of academic interest. 
It is by the study of outstanding and peculiar phenomena 
which do not appear to be readily explained that new 
knowledge is obtained as regard the internal structure 
of metals and the mechanism by which they resist applied 
stresses. Any advance in our knowledge of that mecha- 
nism is a step forward towards presenting to the engineer 
materials of greater strength and durability than those 
at present available. If, therefore, the whole of the 
present general discussion were to be devoted to a con- 
sideration of theories explaining or purporting to explain 
the causes of intercrystalline fracture under prolonge:! 
stress, the time which may be devoted to it must be 
regarded as well spent. 

Perhaps the simplest explanation which has yet been put 
forward to account for the failure of metals under pro- 
longed stress is that which, although not explicitly given, 
is contained in a paper by Hatfield and Thirkell, published 
in 1919.5 This may be called the “ simple stress ” theory, 
since it implies that the actual stress existing in brass 
articles which subsequently undergo “ mtaneous ” 
cracking, is so high as to be practically equal to the 


3 Moore and Beckinsale, Journal, Institute of Metals, 1920, 1. 
* Rosenhain and Archbutt, “‘ Proceedings,” Royal Society, 
A.. vol. 96, March, 1919. 

6 Hatfield and Thirkell, Journal, Institute of Metals, 1919, 1}. 
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normal breaking strength of the metal, and that it only 
requires a small amount of corrosion or of incidental 
damage to the surface of the article to bring about rupture, 
Support for this view is sought by attempts to determine 
the intensity of the internal stresses existing in various 
spinnings and other ébjects known to be liable to undergo 
cracking. It has already been indicated above that the 
methods of calculating stress employed in these cases is 
not really satisfactory and tends to give figures much 
higher than the real intensities of stress existing in the 
material. Further, the recent work of Moore, Beckinsale 
and Mallinson has shown that even in brass stresses of a 
very much lower order than those suggested by Hatfield 
and Thirkell are sufficient to bring about fracture of the 
kind typical of the phenomena under discussion. The 
‘simple streas'’ theory miust, therefore, be ‘ruled out 
enti y- 

A second theory, of an entirely different kind, held a 
considerable t of ground for some time past, This 
was based on the idea thet spontaneous cracking subse- 
quent to the completion of an article occurred only under 
the effect of severe cold work. According to this view, 
the cold-worked article contains a large amount of metal 
in the amorphous or hard condition. This is known to be 
unstable at the ordinary temperature, and it is suggested, 
according to the view in question, that a small amount of 
graduel re-crystallisation takes plece in this amorphous 
material. It is known that a change of volume occurs 
in the transition from crystalline to amorphous or vice 
versa, and it is therefore argued that if re-crystallisation 
occurs there is a local diminution of volume with a con- 
siderable intenrification of stress, leading to the initiation 
of a crack. The real difficulty which must be faced by this 
theory is that there is no mi pic evid whatever 
forthcoming, even after longed and careful research 
to suggest that re-crystallisation can or does occur in 
cold-worked brass, for example, at the ordinary ‘tem- 
perature. Until such evidence can! be obtained the view 
that re-crystallisation plays any part in the cracking 

na now under discussion must be regarded as an 
uns assumption. Further, it is difficult to see 
how re-crystallisation of this kind wil] account for the 
intererystalline character of the crack, which is so typice! 
and fundamental a feature of the whole phenomenon. 
On the latter ground alone, it would seem that the re- 
crystallisation theory must also be abandoned. 

A third theory, which appears to have received wide 
credence, particularly in Americas, may be called @ simple 
corrosion theory. This view has been caried so far that 
the phenomena, which are more widely known in England 
as “season cracking,” are freqvently referred to in 
America as “corrosion cracking.” Recently, Moore, 
Beckinsale and Mallinson have shown pretty definitely that 
general corrosion does not facilitate cracking of the kind 
now under discussion ; neither is it possible to account 
for the typical intercryetalline nature of the fracture by 
any theory of general corrosion, although it will be seen 
below that the theory of localised chemical action, quite 
distinet from general corrosion, put forwara by Moore, 

insale and Mallinson is of very considerable im- 
portance, 














Electricity Tariffs. 


A rarer read before the Institution of Electrical Engi- 
neers on Thursday, April 28th, by Mr. J. W. Beauchamp 
draws attention to the urgent necessity of accepting the 
principle of multi-part charging for domestic electricity 
supplies, and shows that flat rates and minimum c 
have outlived their usefulness. It is generally accepted, 
the author states, that the multi-part tariff in some form 
is the most promising and equitable. The tariff and its caleu- 
lation divide themselves into two sections, ove concerning 
the running rate or rates per unit for the energy supplied, 
which is not difficult to determine, and the other concern- 
ing the fixed charges. A new method of charging should 
be of such a character that if it succeetis and brings an 
increased development, the tariff, or at least the principle 
underlying it, must enable the added business to be carried 
on itably, and it is there where danger may arise. 

en considering multi-part tarifis many engineers 
think of the fixed charges in terms of what to-day appears 
to be the normal lighting bill for a particular consumer, 
but if a tariff based on that reasoning should produce a 
big increase in the heating and cooking load it may call 
for extensions in mains which the fixed charges would not 
cover and which would have to be met by the unit charge. 
That would entail an average toe low for the con- 
sumer who mekes but little use of electricity and too high 
to encourage the consumer who employs electricity exten- 
sively, For this reason, the author maintains, it seems 
necessary, in spite of obvious difficulties, that the fixed 
charge should a function of the standing costs which 
may result as development s. In short, it must be 
related to the kilowatts installed or the maximum demand, 
allowance being made for the character and density of the 
load, resulting from the different uses of the supply. 
_ In systems in which the fixed charges are based on light- 
ing installation, floor and rateable value, it is appar- 
pr 2 calculated with regard to the consumer’s rational use 
of electricity for lighting ; that is to say, his lighting bill 
under present conditions and with existing lamps and 
methods ; and it may be found necessary to maintain some 
basis of that sort, because the maximum demand of each 
consumer arising from lighting seems likely to decrease for 
some time to come by reason of the development of electric 
lamps and their more scientific use, and the time may be 
approaching when it will be necessary to consider what, in 
view of the cost of alternative methods of lighting and the 
superiority of electricity, will a consumer pay per annum 
for providing his house with normal artificial light. The 
figure arrived at would then be a sort of pri fixed 
charge or subscription per annum for lighting service. 
Lighting, the author considers, should be dealt with by 
itself, and an annual charge with regard to it determined, 
after which further annual charges should be evolved for 
all other uses of the supply by considering the consumers, 
where possible, in groups as persons who want electricity 
for heating, lighting, and power. In this way it oo ere 
to obtain a clear view of the influence of groups of houses 
on the load curve and the mains, and what must be charged 


energy used in order that there may be justification for 
carrying out extensions of mains, the principal revenue 
earned by which will be derived, not from lighting, but from 
other uses of the supply. 

The necessity of collecting a definite amount per year 
on, account of the standing charges has long been recog- 
nised in the minimum charge, which is unpopular. It 
not easy for the consumer to understand the need of it, 
and no great effort has ever been made to explain the 
matter. Most of the two-part tarifis in use constitute a 
minimum charge, the annual or quarterly amount being 
payable i tive of the number of units used. In some 
systems the fixed charge covers a certain number of units, 
and is so far an agreed minimum payment, In other cases 
the fixed charge covers no supply, but only readiness to 
supply or give service. The form in which the first charge 
is in the nature of a subscription, is the best and should be 


developed, the charge is not made for any par- 
ticular supply, but rather for maintaining the connection, 
80 that disputes cannot arise as use is restricted. On the 


other hand, the knowledge that every unit is supplied at 
one or more low rates and that the meter records pot those 
cheap units encourages use, reduces anxiety about waste, 
and leads consumers to think and talk about their elec- 
tricity supply in terms of those running or secondary 
charges. The increasing use of the supply, and particularly 
the employment of apparatus always in circuit, soon 
causes the average cost of the unit te approach to the 
running rate. The best method of bringing home to con- 
sumers the soundness and advantages of the multi-part 
tariff lies, the author argues, in putting it forward as an 
alternative to a very high flat rate. 

The author gives a suggested skeleton domestic tariff, 
which is as follows :— 

Fized Charge per Annum.—On capacity of apparatus 
in_use or usable, divided quarterly into equal parts or 
otherwise. 

(1) Lighting.—Up to and including 250 watts, £z per 
annum. Above 250 watts, per complete 50 watts, £x/10 
per annum. 

Intermittent lighting can be excluded, or a percentage 
only of installed lighting taken inte account. 

(2) Heating and Power.—Small appliances—say, up to 
600 watts each, with an te limit of 2000 watte— 
having a very high “ group ™ diversity in time and extent 
of use. No fixed charge. 

(3) Heating and Power.—Appliances as (2), above 600 
watts each and 2000 watts e. fires, water 
heaters, &c. At the rate of 250 watts for £z/20 per annum 
in steps of 250 watta. 

Running Charge per U nit.—A flat rate for all purposes. 

Under such a system as outlined above the average cost 
of energy would decrease as follows :— 


Fixed and Running Charges. 
Lighting only, £5 + 1}d. per kilowatt hour. 


Average Total Total 
per umt. units. account. 
£ «es. d. 
4 , 
et ah oy 300... 6 17. 6 


300 kilowatt hours 
plus small accessories ; say, 100 kilowatt hours extra : 
£5 + (400 x 1}¢.) 
400 kilowatt hours 


plus electric range ; say, 1750 kilowatt hours extra and £1 
addition to fixed charge : 
£6 + (2150 x 14d.) 
2150 kilowatt hours 
plus electric fires ; say, 2000 kilowatt hours extra, and £1 
addition to fixed charge : 
£7 + (4150 x Id) _ 
4150 kilowatt hours 
Another .paper, entitled ‘‘ Electricity Supply: Present 
Conditions and the Hopkinson Principles,” was read by 
Mr. J. R. Blaikie. This paper draws attention to the 
changes that have come about since the late Dr. John 
Hopkinson devised the well-known system of dividing the 
costs of electric supply imto two parta—fixed and running 
charges. The author proposes to divide consumers into 
two classes, viz., those requiring a supply for seven days 
a week and those requiring a supply for six days, and a 
method is given for obtaining a separate fixed charge on 
the Hopkinson principle for each group. The advantages 
of dividing consumers as suggested are then considered 
and an improved method of ascertaining the value of the 
coal clause is given. Proposals are put forward to add a 
fixed charges clause varying automatically with the price 
of coal and to record the percentage output of plant 
kilowatt-hours run for statistical p It is shown by 
a hypothetical case and by actual figures that there is 
a substantial difference in the cost of supply, depending 
upon the readiness to meet the demand. There is as» a sub- 
stantial difference in the capital charges to supply different 
classes of consumers, the author gives a method 
whereby consumers may be segregated to satisfy the two 
sets of conditions within reasonable limits. By a system 
of analysis given in the paper it is possible to produce 
systematically revenue account sheets, year by year, 
indicating the profits and losses on the several services. 
Protective coal and fixed charges clauses are also reviewed 


and discussed. 
o the discussion on these two pape . Mr. 
Arthur Wright said that in these days the Hopkinson 
rineiple should be supplemented as follows by acknow- 
fodginss (1) that it is commercially impossible to measure 
the demand on investment made by small intermittently 
used domestic appliances having a density factor which 
entitles them to a good load factor rate; (2) the advis- 
ability of granting rebates in proportion to the total con- 
sumption of energy; (3) the necessity of arriving at an 
adequate service charge; (4) the wisdom of looking to 
the running charges as the main source of profit; and 
(5) the necessity of a power factor clause based on the 
kilovolt-ampére demand and not an average power factor. 
With those additions the Hopkinson principles might 
still be employed to make the best ‘iad most equitable 
tariffs and an analysis of the cost of supplying electricity. 
There were two distinct kinds of tarifis: that based on 
what the market can bear and that based on a reason- 


= 4.5 400... 710 0 


2.16... 2150 ...19 8 9 


1.9 . 4150 is 9 


22025 


¥ the advantage of following 
ordinary treading practice and was easily applied, the 
up r channels for extending the 
use of electricity im profitable directions. A compromise 
iffs might be considered. A tariff 
the maximum -amount the market would 
stand above the i t-Hopkinson cost of the addi- 
tional supply was often justified. The true test of a 
correct tariff was the annual rate of increase of a profitable 
load, and the Hopkinson analysis enabled such «@ tariff 
to be arrived at. Experience abroad had convinced him 
that rapid electrical development depended far more 
upon eflicient salesmanship than it did upon the simplifi- 
cation or lowness of tarifis. The selling department 
should be looked upon as the most important one in the 
whole business, and the best men should be ged 
by attractive salaries. Hi station engineers thought 
that complications in charges tended to retard electrical 
development, he would advise them to study the rates 
of the successful electricity undertakings in the cities 
of New York, Chicago, Los Angelos, and Boston, which 
were given in the Nationak Electrie Light Association’s 
‘* Yearbook.” Mr. Blaikie seemed to think that the 
present-day fixed charges bore a smaller proportion to 
the total cost of an electrical supply than they did in 
-war days. That might be the case if the figures were 
on the pre-war investment; but tariff discussions 
ought to be based on future costs. In. the future the 
cost of coal and rough Jabour would, he thought, diminish 
more rapi than the cost of money, equipment, texa- 
tion, skalled. labour and management. Coal shortage 
and strikes had recently beon so troublesome that engi- 
neers were apt to overlook the fact that there was and 
would be for a very long time to come an. equally serious 
shortage of something almost equally important, namely, 
capital. Very little capital was available for electrical 
development purposes, and that which was available had 
struck for a much bigger rate of interest than had been 
obtained seven years ago. He was convineed that the 
electrical industry would not be able to acquire the 
requisite capital for really big development, until it was 
recognised by those in power that there was a very limited 
amount of money available for all industrial enterprise 
throughout the world. 

Mr. H. W. Couzens pointed out that the determination 
of a rigid fixed charge was ecomewhat difficult. The 
Brompten and Kensington Electricity Supply Company 
had found, for example, that after installing 500 electric 
cookers, representing approximately a load of 2000 kilo- 
watts, the peak load on the station was only 250 kilowatts 
greater than it was before, and that indicated that there 











was no need to increase the fixed charge very much. He 
did not think that the problem of providing mains for 
domestic loads was as difficult as some i ined 


especially if the 3 were supplied with alternating 
current. It.~was essential to adopt a tariff which con- 
sumers could understand, and expressions such as the 
~* wattage " of lamps installed should be avoided. 

Mr. P. D. Tuckett said that it was hopeless to secure a 
uniform tariff, and he thought that Mr. Beauchamp’s 
method of charging provided a way out of the difficulty. 
He was not satisfied, however, that heaters gave a much 
better load factor than lighting. In the case of cookers 
the conditions were different ; but it was well to consider 
whether radiators gave a different peak load from that of 
lighting. 

Mr. F. W. Purse opposed Mr. Beauchamp’s suggested 
tariff mainly on the grounds that it was not sufficiently 
simple for the consumer to understand. Moreover, it was 
essential, in his opinion, to use separate wiring for the 
lighting. A single meter for lighting, heating, and cook- 
ing was, in his opinion, very liable to lead to loss. A 
meter for dealing with a heavy current was apt to prove 
ineffective when the load was composed of one or two 
lights. He knew that. some would argue that that was 
a matter of no particular importance in the case of con- 
sumers who demanded such meters, but he did not share 
that view. Future development depended very largely 
upon what the manufacturers were going to supply in 
the way of heating and cooking appliances. What was 
wanted was equipment that could be put into houses 
and left to look after itself. Mr.° Blaikie’s paper showed 
the reasons for the difference in the lighting and power 
loads, but he did not agree with his policy of arranging 
the consumers in six and seven-day groups. 
Mr. E. W: Cowan thought that the electricity supply 
industry was taking its place with other industries in the 
endeavour to make the price of electricity conform with 
market conditions. It was only in that way that the 
industry could render the best service to the community. 
Both struck a note of freedom from the restrict- 
ing and unscientific method of arriving at tariffs. The 
ate cost of service was determinable for a selected 
eriod, but not the cost of service to any one cohsumer. 

e most that could be done was to arrive at an approxi- 
mate relationship between the cost of different services. Jt 
was a useful plan to obtain those approximations, but they 
should only be treated as an influence in determining 
tarifis; otherwise much advantage to the community 
would be lost. Just as a pair of shears could only cut by 
the aid of both of its limbs, so could economic and effec- 
tive tariffs only be determined by using both limts of the 
price-making machine—the cost of service and the value 
of service. Referring to the question of installing supply 
mains, Mr. Cowan mentioned that he was building a 
bungalow on the Northern Downs. The manager of the 
supply company informed him that the cost of providing 
the bungalow with an electric supply would be £300; 
but it did not follow that the job was uneconomical to 
the extent represented by the interest, depreciation and 
sinking fund charges on that £300. Part of the money 
would be spent on new development, for the mains would 

the doors of potential consumers on the site. Mr. 
ikie had suggested, in connection with the cost of 
service, selecting groups of consumers and Mr. Beauchamp 
blocks of consumers. He quite agreed with those sugges- 
tions, but Mr. Blaikie had gone too far in advocatin 
getting as much as possible for the current, having rega 
to the possibility of competition. That would embrace 
profiteering, and profiteering by a municipal body under 
the protection of a monopoly was, to put it mildly, a dis- 
tasteful operation. The only legitimate application of 
the influence of the value of service was in the differentia- 
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able profit on the cost of supplying each individual con- 





tion of charges in some measure according to such value. 
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Moreover, one consumer or group of consumers should 
never be charged at a low rate at the expense of others 
charged at a higher rate Mr. Beauchamp had said that 
unfortunately in many @ consumer who paid less 
than £5 per annum was a loss to the undertaking. That 
statement was very misleading. If the increment cost of 
supplying such consumers was more than £5 then there was 
a loss, ~¢ it did not follow — because the £5 did not 
cover the consumer’s share the capital, management 
and administration charges of the undertaking, his supply 
involved a loss. It might be a profitable supply. is 
experience had demonstrated that all business must 
include losses, and the best businesses could only be realised 
by deliberately departing from the principle of obtaining 
an equal profit from all customers on the basis of equal 
share of cost—ceapital and operating. The railway and 
shipping companies’ ods were deliberately and 
openly upon a wide departure from that principle. 
Price making could not be treated as a precise science. 
It might perhaps be regarded as being partly a science 
and partly an art. 

Mr. J. W. Minton was glad +o find that Mr. Blaikie had 
stated that proposals to dispense with meters were a first- 
class encouragement to waste and against national interest. 
As a meter engineer be was very grateful for those remarks, 
as they showed that meters would always be needed. It 
might be true, but it was not always so, that inaccurate 
meters cancelled each other out. He considered that a 
meter accuracy clause ought to be added to the clauses 
given in Mr. Blaikie’s paper. The meter accuracy should 
be obtained after three months’ run and the accuracy 
should be obtained once a year. In the case of link sup- 
plies, which were not referred to in the paper, but whieh 
were in the six-day group of consumers, the sums of 
money involved were considerable, and a clause of this 
kind was well worth considering. 

The discussion was adjourned until Thursday, May 5th. 





The Limits of Steam Conditions in 
Marine Engineering. 


By far the most marked feature of marine engi- 
neeting during the past decade has been the wide- 
spread adoption of turbine reduction gearing, and the 
success which has accompanied its introduction seems 
likely enough to be followed at no distant date by a 
series of further innovations, all tending towards the 
improvement in economy, not only of the propeling 
engine itself in terms of steam per brake horse-power, 
but also in the overall efficiency of. the complete 
machinery both from the thermal point of view and 
that of its ratio of weight to that of the displacement 
of the ship as well. For the fact is that with the 
existing limits of steam pressure and vacuum and the 
high revolutions at which it is now possible to run, 
the marine steam turbine is attaining thermal 
officiency ratios which are difficult to exceed, and that, 
further, the only way in which materially reduced fuel 
consumptions can be obtained i@ by extending the 
initial and final temperature limits between which 
the machinery has to work. This is a condition to 
which the big turbines in large central power stations 
have long been accustomed, but it is an entirely novel 
experience for marine turbines, in which economy was 
previously largely sacrificed to weight. 
expansion marine engines sometimes approached the 
best that could be done in land practice between the 
same limits of pressure, but the necessity of making 
them reversible influenced the design of their valve 
gear, and the rapid cut-off and small clearance spaces 
found in land practice were impossible to apply to 
their full extent. 

In turbine design there is, for every range of pres- 
sure drop, an approximate combination of blade 
speed and number of rows of blades which is best 
suited for giving the desired consumption—i.e., 
thermal efficiency—and this combination, known as 
the ‘“K” value of the machine, is a figure equal to 


the (mean diameter in inches)* x (revolutions per | P 


per minute)* x number of rows of blades. Simple 
arithmetic soon shows to what dimensions the mean 
diameter of the turbine grows with reduction in revo- 
lutions, and, under these conditions, to maintain 
“K” at anything approaching a reasonable value 
the number of rows of moving blades must be large. 
‘“K” therefore can be made to represent volume— 
mean diameter by length of drum—or for drum con- 
struction it can represent weight ; much can be made 
of it by intelligent use of its values in relation always 
to revolutions, but its principal value is for approxi- 
mating, for purposes of analysis or design, the turbine 
efficiency for various pressure conditions. With revo- 
lutions fixed at a low figure by considerations of 
propeller efficiency, the diameter must be large, 
and, consequently, any inerease in number of 
rows of blades means so much more length added 
to a large steel drum and to a large and thick 
cast iron cylinder. In other words, “K” is ex- 
pensively obtained. With high revolutions chosen 
at will and limited only by mechanical con- 
siderations which allow of wide latitudes, and conse- 
quently small diameters of rotor and cylinder, it is 
comparatively simple to add a few rows of blades as 
required, and hence “ K ” is relatively cheap. 

Under these conditions there is little restriction in 
putting its value as high as is necessary for the most 
efficient ratio of blade speed to steam s —it is 
neither costly nor does it add materially to the weight 
to do so—and consequently the ‘‘ K ” value capable 
of giving a high thermal! efficiency ratio can and should 
be chosen. There is, however, a limit to speed of 
rotation quite independent of safe peripheral speeds, 


Tt is found at the high-pressure end if the diameter is 
chosen so large that the blades become inefficient 
through lack of height, but it is mainly met with at 
the low-pressure end when the combination of large 
power in proportion to the revolutions is involved. 
The high revolutions mean small diameters and the 
large volumes of steam then mean long blades, In 
order to get the steam through the turbine without the 
mechanical weakness of long blades or the loss in 
efficiency caused by the divergence at their outer 
ends, it is often necessary to have recourse to double- 
flow low-pressure turbines, and if, under these circum- 
stances, difficulties still arise from length of blade in 
relation to diameter, then it is time to reduce the 
turbine revolutions and accept larger diameters and 
annular areas for the passage of steam for mechanical 
reasons. With the geared turbine, as with the turbine 
for power supply on land, revolutions extremely high 
in relation to the power developed are now so common 
that the ‘“‘K’’ for maximum efficiency for the pres- 
sure drop is easily obtainable, In other words, the 
evolution of the marine turbine has been such that 
we have now practically arrived at a point where the 
steam economy of the propelling engine cannot be 
materially improved unless some alteration in con- 
ditions of working is effected. 


GEARED TURBINES. 


First adopted in the cargo steamer Vespasian in 
1909, and partially in two destroyers in 1910, the 
extent and rapidity with which the geared turbine has 
been introduced have far exceeded those of the original 
direct driving turbine. Between the years 1905 and 
1910 the latter developed at the rate of about one 
million horse-power a year, or from 500,000 to nearly 
6,000,000, a result largely influenced by its wholesale 
adoption for the British naval vessels. Rapid as was 
this development when once the Admiralty had set 
the example, it was painfully slow during the earlier 
years, and even after its use has been demonstrated 
in the Turbinia, Viper, and King Edward, its subse- 
quent adoption prior to 1905 gave little indication of 
& progressive spirit in marine engineering at that 
period. In spite of the wide adoption of turbines by 
1910, even when the Vespasian had afforded twelve 
months’ proof of the reliability of gearing and its 
superior commercial economy compared with that of 
the usual tramp steamer engine, there was compara- 
tively little enthusiasm evinced at first for gearing, 
and marine oil engines created fully as much 
interest and were even more widely adopted 
for low powers and speeds in the few years fol- 
lowing the Vespasian’s trials than was the geared 
turbine, which was only just being favourably accepted 
in 1914. Admiralty engineering was again in the fore- 
front of development, and since then some 8,000,000 
horse-power of geared turbines have been fitted to 
British warships, while the total adoption consider- 
ably exceeds that of direct turbines and now aggre- 
gates nearly 20,000,000 horse-power. 

It is not, however, the position of the geared turbine 
so much as its probable influence on other features of 
marine engineering with which the future is likely to be 
concerned. Geared turbines have been so universally 
adopted since 1916 that all future high-speed vessels 
are likely to be fitted with machinery of this type, and 
one of the salient features of the post-war mercantile 
programme was the wide extension of geared turbines 
to low-speed vessels, the trials of which have in every 
case indicated very large savings in consumption over 
similar vessels fitted with reciprocating engines. The 
limit of performance, however, is still far from being 
attained, but before we may anticipate material 
improvements in economy superior to that which is 
now the rule, we must look for increase in boiler 
ressure and the wider adoption of superheat. At 
the lower end of the scale there is nowadays little 
scope for improvement; the work in this direction 
was done for the direct turbine. Vacua at full power 
are really more limited by considerations of space and 
weight or by others introduced by the range of speed 
over which a marine installation is required to run 
rather than by anything else, and, considered as a 
power station, a ship possesses in unlimited circulating 
water an advantage only too often denied to land 
installations. In any case, anywhere except in the 
tropics, vacua of at least 95 per cent. of the barometer 
are frequently obtained at full power. Remains, there- 
fore, only the upper limit of temperature from which 
improvement in heat supply may be expected. 


HicH PRESSURE AND SUPERHEAT. 


Boiler pressures in the mereantile marine, where 
cylindrical t boilers are still almost invariably adopted, 
seldom exceed 210lb. per square inch. The pre- 
dominant considerations of weight, strength, shell-. 
plate thickness, &c., forbid much increase without 
recourse to the far lighter water-tube boiler, in which 
pressures of 230 lb. to 250 lb, are usual in naval prac- 
tice. But an increase of from 200 lb. to 300 1b. pres- 
sure admits of a theoretical gain in efficiency, when 
expanding down to a 28in. vacuum, of about 12 per 
eent. and in actual practice, perhaps, of half this 
amount ; afloat 300 lb. has frequently been used with 
success, . In recent power station practice, steam 

ressures far in excess of this have been introduced 
or turbine work, and in cases where the turbine can be 
proportioned to avail itself efficiently of the addi- 








tional heat it cannot be expected that use will not 






































































eventually be made of such a source of additional 
economy. Water-tube boilers with 400 lb. pressure 
are now at work, and no difficulty exists in adapting 
the details of their design to meet the additional 
pressure, Beyond this point it does not seem advan. 
tageous to continue increasing the pressure, as the 
relative increase of temperature is not sufficient tv 
justify it. Increase in pressure must not be entirely 
disassociated from the use of superheat, or vice versa. 

Hitherto in marine work the extent to which super- 
heating has been adopted is not as great as might have 
been anticipated in view of its known advantages, 
and the lengths to which it is carried are small com 
pared with land practice; 300deg. Fah. is not 
uncommon on the Continent, but high superheats 
are apt to bring occasional difficulties in their train 
Superheat afloat can only be adopted with due regard 
to the auxiliary machinery as well as the main engines, 
and it is not always convenient to use @ separate boiler 
for them. A high figure is therefore to be deprecated 
on this account. Superheat with direct-driving tur- 
bines afloat has been very rarely adopted; in the 
Royal Navy it has, so far, not yet been used with 
geared installations, but in mercantile practice tem- 
peratures of 100 deg. to 150 deg. have been employed, 
and abroad as much as 200 deg. is frequently found 
even with reciprocating engines. The obvious limit 
to the use of superheat lies in the futility of adding 
so much that its influence is carried too far down the 
expansion curve, and in consequence some of it is lost 
in the low-pressure cylinder, High superheat and 
high pressure should go together to a large extent, and 
the upper limit for same time to come seems likely to 
be found in the neighbourhood of 400 lb, pressure and 
300 deg. Fah., or a total temperature of about 
750 deg. Fah. This figure is far in excess of what is 
likely to find place in marine practice. The nature 
of operation afloat is so different to that of a power 
station that extremes cannot be admitted. But 
between ay a am and temperatures and the 
upper limit for land practice there is a wide gap, so 
wide, in fact, that it seems inevitable, in view of the 
fact that the geared turbine can utilise this extra 
heat, that developments in the direction of reducing 
it must shortly oceur, One objection to it is admitted] 
the cold astern turbine, but designs are already in use 
afloat which reduce this difficulty to a minimum, if 
they do not entirely evade it. A velocity compounded 
wheel for the initial stage, receiving steam through 
nezzles mounted on a flexible arm in lieu of in the 
fixed cylinder, gets over practically all the difficulty of 
high tem tures in the turbine. The conditions 
under which 400 lb. steam pressure can be efficiently 
adopted on land are, of course, radically different to 
those in marine work. : 400 1!b. means 450 deg. Fah. 
steam temperature, and for efficient boilers—only 
this is higher than the temperature of the funnel gases 
really should be. The use of economisers, however, 
enables the temperature of the flue gases to be reduced 
considerably below this, but economisers in marine 
work were abandoned years ago. So, for that matter, 
was ing between the main engines and the pro- 
peller. It would be a curious coincidence if the 
revival of one should lead to the resuscitation of the 
other. The heat losses in marine boilers are generally 
considerable, and unless the air supplied to the fur- 
naces has been warmed by the waste gases, the loss 
up the funnel is generally in the neighbourhood of 
25 per cent, Warm air supply for water-tube boilers 
is less easy to arrange than with cylindrical boilers, 
owing to the single large furnace and its multiple fire 
doors, but even so it can certainly be regarded as one 
of the coming developments in marine practice. 

We cannot for a moment believe that marine engi- 
neers will continue to rest content with the existing 
economy of ships’ machinery. It is true that almost 
every development in the improvement thereof has 
been introduced in the tace of opposition, as @ rule, of 
no ineonsiderable character, but the demand for 
improvement continues and in the long run outlives 
its opposers. Between the heat in the fuel and the 
torque in the propeller shafts there is a number of 
transformations of energy and possible sources of loss 
of heat. We have at last an engine that can easily 
be made to utilise a higher percentage of the available 
heat supplied to it than previous designs of the same 
general type or others of a different system incapa ble 
of taking the fullest advantage of their source of power 
on account of mechanical limitations. On the other 
hand, we still have at our disposal, and as yet unused, 
the possibilities of materially increasing the heat 
supply to the engine and of reducing certain sources 
of loss of heat. It seems inevitable that a fusion of 
opportunities must occur at no far distant date. 








THe De t of Colonisation and Development of 
the Canadian Pacific Railway reports that there is a strong 
possibility that the Provincial Government will develop 
the asbestos industry in the province in the same manner 
as the pulp and paper industry has been built up. About 
85 per cent. of the asbestos usea rn the world comes from 
Quebec, but the greater part of production finds it way 
to the United States in a raw state, and the province 
benefits little from the deposits. For the year ending 
June 30th, 1920, Quebecs asbestos production was 
174,421 tons, with a value of 11,758,234 dols., accounting 
for more than 50 per cent. of the mineral produetion of 








the province. 
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A Seven-Day J ournal, 


United States Naval Policy. 


iv seems clear, from statements made in the House 
ot Representatives during the discussion on the 
American naval construction programme, that it is 
the desire of @ majority to complete the 1916 pro- 


gramme before the United States gives serious 


consideration to the question of disarmament. 
the vessels the building of which is now 
have been completed the United States will, 
pointed out, have a navy equal to that of Great 
and perhaps superior to it, unless new plans are 
ward by the British Admiralty, It might 
possible, it is suggested, to ¢ome to an 
for @ limitation of further ae 
It was stated in the course of pe emp on 

there need be no rivalry between British and sMeETIC 
fleots, for when the present American p 
is completed the two great English-speaking 
will be the supreme Powers at sea and in a 

to maintain the world’s pease. : 


Grants for Road Gidiiiictics, 
COMPLAINTS have been made by 


money has yet been Fis local authorities for 
road construction, _In reply sgh criticism, Sir 
-General of the Roads 


Henry Maybury, Direeter 

Department of the Ministry of ‘Tramsport, has ex- 
plained that the reason why no funds have yet 
been received by local authorities out of the proceeds 
of local taxation is that payment is not due until 
July Ist, when the first quarterly payment of 90 per 
cent. of the expenditure will be made. A sum 
of £1,250,000 has already been allotted for arterial 
road construction, and the balance of £1,750,000 
which will be required for roads of that class during 
the current year will be lent by the Treasury. 


Haulbowline Dockyard. 


tae official report of the deputation from Queens- 
town, which waited. upon the First Lord of the 
Admiralty to protest against the closing of the 
Haulbowline Dockyard, has now been issued. Lord 
Lee could not be induced to promise that there would 
be any change in Government policy, but intimated 
that there would be an opportunity of discussing the 
matter in Parliament before irrevocable action was 
taken. It was made clear that in any event Queens- 
town would remain a naval base.. With regard to the 
dockyard, it was pointed out that there were now too 
many of such yards for Government requirements, 
and that only those which provided for the needs of a 
modern navy could be retained, For this purpose, 
Haulbowline is obviously too small and must be 
closed, but the Government is engaged in negotia- 
tions with the object of disposing of the vard to a 
private firm. 


The German Workman. 


Wat German competition means in the iron and 
steel trades is indicated by a statement made by Mr. 
Charles M. Schwab, the United States steel magnate. 
Mr. Sehwab, who has recently returned from a visit 
to Germany, states that he left Europe with the con- 
viction that after all the sacrifices the Allies have 
made, they are in peril of surrendering the fruits of 
victory to the enemy for lack of appreciation of the 
stern necessities of the industrial situation. We are 
assured that German workmen are efficient, are eager 
for work, and are giving a full day’s work for a day’s 
pay. Germany to-day can place steel on the English 
market at a price £5 per ton cheaper than it can be 
produced in English steel works. The German manu- 
facturer is selling pneumatic tools in Detroit, where 
formerly American firms made such machinery and 
successfully competed with Germany in her home 
market. Mr. Schwab attributes the inroads being 
made by Germany in American and English markets 
solely to the difference in labour costs. 


Railways and the Government. 


Dame Rumovr is a lying jade, but occasionally 
her voice tings true. She now suggests that the 
Minister of Transport has succeeded in inducing the 
Scottish railways to form a single group without the 
inclusion of any of their English allies. It. will be 
interesting, should this nour prove to be well- 
founded, when the Railw®y Bill is introduced next 
week, to learn on what pretext Scottish railway 
interésts and traders who have made vigorous protests 
‘gainst the railway grouping scheme have been led 
'0 shift their ground. Even, however, if this achieve- 
ment does not stand to the credit of Sir Eric Geddes, 
he is to be congratulated on having succeeded in 

with the companies for the discharge of 
their claims under war agreements in respect of 



































arrears of maintenance and stoeeks and stores by the 
payment of a net sum of £51,000,000. His statement 
to this effect took the House ef Commons, and even 
some railway officials, by surprise, The Colwyn 
Committee estimated the claims as @mounting to 
£156,009,000, and it is believed that/bad the railways 
Lin testing the agreementsin the Law Courts 
a ent than £51,000,000 could have been 
the Government. This process would, 
however have involved a long delay,.and it has been 
| decided to compromise the claims for the early pay- 
he tye stim named. The decision appears to be 


THERE has been’ #*matural. ® expressed to 
preserve the arch of old London 
discovered in the course of work being earried out 
by Messrs. McAlpine in the vicinity of the present 
bridge. The old arch, which has just been inspected 
by members of the London and Middlesex Archzo- 
logical Society, appears to be a relie of the bridge 
built by Peter of Colechurch some hundreds of years 
ago. It is known that in the year 1703 the arch was 
strengthened by the addition of three broad flat 
stone ribs. Further exploratory work has revealed 
@ portion of another arch. It is suggested that the 
foundations of the commercial building which is 
being erected over the site of the old bridge might be 
piled without demolishing the old arch, and it is 
understood that if no question of the safety of the 
new building is involved, this plan may be adopted. 


Award of John Fritz Medal. 


Wuen American engineers visit England in June 
to participate in a conference with British engineers, 
opportunity will be taken to present the John Fritz 
medal to Sir Robert Hadfield. Previeus recipients 
include Lord Kelvin, Professor Graham Bell, and Mr. 
Edison. Much satisfaction has been expressed at the 
announcement made this week that Sir Robert Had- 
field’s name will be added to the list. The presenta- 
tion will be made on June 29th. 


Motor Shipbuilding. 


Irv is a remarkable tribute to the growing popu- 
larity of the moter-propelled vessel among shipowners 
that while the number of steamships under con- 
struction declined, there was an appreciable increase 
—estimated at 16 per cent.—in the number of motor 
ships being built at the end of the first quarter of the 
current year as eompared with the number at the 
close of 1920. Vessels now laid down and which are 
to be fitted with internal combustion engines for 
purposes of propulsion include liners as well as cargo 
ships. One of the liners—ijntended, it is understood, 
for service between London and Indian ports—is now 
in an advanced stage of construction. _ The fight for 
supremacy between the geared turbine and the in- 
ternal combustion engine for marine service is entering 
an extremely interesting phase. The relative cost of 
fuel is an important factor to-day. 


Iron and Steel Costs. 


Tue letter which appeared in the Times on Wednes- 
day, signed by Sir Hugh Bell and Mr. Alfred Hutchin- 
son, the respective Presidents of the Cleveland Mine 
Owners’ and Cleveland Ironmasters’ Association, 
shows the effect of the mining strike on the iron and 
steel industries. It is pointed out that these indus- 
tries are the largest coal and coke consumers in the 
country, and that their continued existencedepends on 
a cheap and plentiful supply of fuel. At present those 
normally employed therein are almost totally idle. 
Yet even if differences in’the coal trade were settled 
to-morrow there could be no resumption of activities 
at iron and steel works on the old scale without a 
very drastic reduction in costs, Any coal truce which 
does not bring down the price of coal is useless to the 
iron and steel] trades. To compete with the foreign 
industry coke must be delivered te the blast-furnaces 
at about 27s. per ton, which means coal at Ids. per 


ton at the pit mouth. The two representatives of the 
iron trade who sign the letter to which reference is 
made insist that the cheapening of pig iron and steel is 
an essential preliminary to our industrial recovery. 

Sacrifices will have to be made by both employers and 
employed if work is to be found and trade done. 


Increased Air, Traflic. 
Tue cut in railway services is doubtless partly 


responsible for the smell boom in the London-Paris 
air services, which is now a subject of comment in 
aviation cireles. the reason—and it should 
be noted that fares have been reduced—the fact is 
bine are by all heen to see commercial air 
} and Instone interests, 
; he su extends only to one 
PR ee The si at the present time 
is that all the =a jon is booked for 
flea one ‘operate by British companies will 
be put o1 and it has been jeft to the 
companies to for the growing traffic. 
Ips pend that im the light 
corde 8 nought to be reviewed 

Ship Lighting. 

Tue . ship is One which has 
received ively little attention from technical 
institutions, and the paper which has been pre 
contained a good deal of useful information. The 
lighting of both passenger and cargo vessels and 
warships was discussed. It was shown that the 
lighting of ships has not yet been treated in the same 
on land. It was. claimed by Mr. W. J. Jones, thie 
author of the papé?, thata large’niodern liner requires 
from 10,000 to 12,000 lamps. With regard to warship 
lighting, the statement that this question has been 
than in other countries was challenged by a repre- 
sentative of the Director of Electrical Engineering 
at the Admiralty. Discussion also turned upon the 
extent to which deck lighting was advisable, and the 
the safety of the ship total darkness was preferable, 
at least in the case of a sailing vessel, to any system of 
artificial illumination. Those who are interested in 
the technical aspects of ship lighting will find the 


services are at present in the 
mt the Handley 

‘that any additional 
sented to the D[luminating Engineering Society 
systematio way as problems oef,interior illumination 
studied to a greater extent by the American Navy 
opinion was expressed that from the point of view of 

paper a useful source of reference. 


First Presentation of Kelvin Medal. 


THERE was a representative gathering at the 
Institution of Civil Engineers on Wednesday, which 
included many ladies, to witness the presentation to 
Dr. William Cawthorne Unwin of the first Kelvin 
medal, The selection of the recipient is made by 
the Presidents, of the leading British engineering 
institutions, whose choice is, apart from their own 
predilections, swayed by recommendations _ from 
foreign institutions connected with engineering. Mr. 
A. J. Balfour, who is an honorary member of the 
* Civils,” made the presentation in a very happily 
phrased speech. His reference to Dr. Unwin as 
possessing the only kind of fame which counts—that 
of having done pioneer work, which appeals to those 
who know rather than to the multitude—made a 
special appeal to this particular gathering, and will 
be echoed by all scientific men and engineers, whether 
resident. in this country or abroad. Dr. Unwin, 
whose professional career has been coincident with 
the advance of engineering to an exact science, 
briefly traced the path which he himself has followed 
during ‘a career of sixty years. 


University of Wessex. 


THE movement to give the University College of 
Southampton higher rank is assuming a more definite 
shape. This College has, like Reading, held a Univer 
sity Charter for many years, and it seems natural that 
it should become the focus of the new scheme. Those 
responsible for the courses of study at Southampton 
have always given special attention to engineering, 
and this, it is thought, gives it a greater title than 
other technical colleges in the South of England to be 
the University centre. It cannot, however, be over- 
looked that those connected with the Bournemough 
Technical College, which was the headquarters of the 
recent British Association meeting, as well as those 
responsible for the Portsmouth College, are not dis- 
posed to yield the precedence to Southampton without 
an attempt to raise their own Colleges to the position 
of becoming the University centre of the South. Steps 
are now, however, being taken to raise funds for the 








Southampton scheme. 
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Recent Improvements in Steam 
Turbine Design. 
No. I. 
ALTHOUGH it is now some twenty-five years since | 


the steam turbine was proved to be a practicable and 


” 
> 


During the past few years turbine manufacturers | able to the conditions generally met on board ship. 
ve had to concentrate on the construction of | One of the chief considerations governing such service 


,accepted designs rather than experiment with new | is, of course, the disposal of the exhaust steam. There 
| ideas, 


returned | is generally a considerable demand for low-pressure 
to peaceful production a number of new inventions | steam for feed-heating purposes, and it is not, in 
have been put into practical use. consequence, necessary to design the auxiliary 

Tn the article below, and in others which will appear | machinery to work with a low vacuum. At the same 


but since their factories have 
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economical prime mover, and while the broad lines of | 
its design have now been standardised for over ten | 
years, there is distinct evidence that there is still | 
room for improvement in deteil matters—a cursory | 
glance at the records of the Patent Office will reveal | 
the constant stream of minor developments—and it | 
is evident that the coming of the huge units entailed | 
by the super-power station scheme will involve new | 
problems for the turbine designer. 


FIG. 2—LONGITUDINAL SECTION 


THROUGH ALLEN STEAM TURBINE AND GEAR-BOX 


subsequently, we propose to deal with these recent | time, however, it may be necessary, on occasions, 
improvements in steam-turbine design. to turn the exhaust into a condenser. The Allen 
turbines are thus generally designed to give their 

W. H. Auten, Sons anp Co. rated output with atmospheric exhaust, or against 

Their long association with the construction of | a slight back pressure. 

auxiliary machinery for naval p induced | After a considerable amount of experimenting, 
W. H. Allen, Sons and Co., of Bedford, to turn their | during which a double-flow radial-flow type of 
attention, some time ago, to the production of a/ machine was first extensively tested, the turbine 
type of steam turbine which would be specially applic- | shown in the accompanying illustration was evolved. 
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- y and within the past few months the final details of | The packing where the rotor spindle passes through | ficient offset. against the simplicity of the ordinary 
the design have been perfected. ‘The machine is of | the diaphragms is of the labyrinth type, with knife- thrust collar. 
the “ dise-and-drum” type; that is to say, the | edged fins nearly touching the shaft. At the two The oiling system of these machines is very 
steam is first expanded in nozzles and impinges 6n | ends, where the shaft emerges from the casing, split thoroughly carried out, and yet is so arranged that the 
two rows of blading of the Curtis type, after which | carbon packing rings, held in place by garter springs, | oil. pipes are quite inconspicuous. The oil pump 
it passes through several sets of blading more like are used. The segments of carbon are assembled | is of the gear type, and is driven from the lower 
those of the Rateau turbine. This arrangement per- | in brass boxes instead of the more usual iron castings, end of the vertical governor spindle, The pumps 
for the various sizes of turbine are all made from 
a standard set of patterns, and the requisite capacity 
CP) ae a ET obtained by varying the length of teeth of the wheels 
ee oe + RR Patch yod ynastt eps yan and inserting @ corresponding thickness of distance 
wrt settee nq piece between the body and cover of the pump. 
wpe pies The pump sucks direct from a well in the bed-plate, 
ss through @ strainer, and delivers to a branch piece 
from which the oil supplies for the governor relay 
and for lubricating are taken. Oi! for the governor 
is delivered at the full pressure of the pump, while 
that for lubricating purposes is passed through a 
reducing valve, which can be adjusted to allow for 
the varying viscosity of the oil, when the machine 
is first started up, and to give the desired pressure 
at the bearings, &c. There is also a by-pass back 
to the tank for any oil which may be delivered in 
excess of the requirements of the machine. The oil 
passes through a tubular cooler which is bolted to the 
bed-plate, and thus does not need separate accom- 
modation, and through a pair of strainers. These 
strainers are arranged in parallel, with controlling 
valves by means of which either one can be put 
out of aetion and cleaned without interfering with 
the operation of the other. In view of the double 
| straining to which the oil is subjected, it is very un- 
that it would contain any foreign matter, 
es an added precaution against the choking of the 
nozzles which spray the oil on to the teeth of the 
TET on ee ‘reduction gear, each of the jets is separately 
| remevable for the purpose of cleaning. 
mits the use of a comparatively short shaft, as the while the shaft is covered with @ sleeve of stai . The governor, Fig. 4, as we have already suggested, is 
greater part of the energy in the steam is absorbed steel in the way of the packing rings. Fesult of the oil-relay type. A vertical centrifugal governor 
in the first impulse wheel, while the adoption of a is that the packing boxes do not become choked | is Connected with » floating lever, to one end of which 
moderately high speed of rotation enables the up by corrosion, neither do the carbon segments get there is attached the relay valve, while the other end 
diameter of the wheels to be kept within relatively scored by rubbing on a rusty shaft efter a long shut, | is pimned to the rod of the operating piston, which 
small limits. The standard speed for these machines (own. controls the throttle valve through a system of link- 
is 6000 revolutions per minute, and the rotor is so With turbines of the impulse type there is naturally | work. The connection between the floating lever 
compact that it ie possible to forge the shaft and discs 
as one solid piece of nickel steel. The general appear- 
P. ance of a rotor capable of developing from 500 to 
e 750 horse-power, according to the nozzle opening, 
S may be gathered from the half-tone engraving— 
3 Fig. 3—while the arrangement of the machine ean 
a be followed in the line drawings—-Figs. 2 and 4. 
y In order to bring the spindle speed down to a value 
a suitable for driving a direct-current generator— 
the service to which these turbines are generally put— 
a set of gearing has to be adopted. The gearing is 
of the single reduction type, with helical teeth, and 
is of such proportions that it will transmit the full 
power of the machine continuously without distress. 
To this end a tooth pressure as low as 250Ib. per 
linear inch has been adopted, together with a peri- 
pheral speed of 100ft. per second. The gears are 
flooded with lubricant by means of jets, and they 
run 80 quietly that a conversation can be carried on 
close beside a machine working at full load. The 
ratio of the gears is generally of the order of about 
eight to one, but varies in individual cases, as all 
the turbines run at the standard speed, while the 
dynamo speed has to be chosen to suit the voltage 
required. There is a multiple-claw flexible coupling 
between the shaft of the turbine and the high-speed 
pinion of the reduction gear, although this refinement 
hardly seems necessary except to allow for wear of 
the bearings, as the casings of the turbine and gear- 
box are bolted together by means of large flanges 
which must ensure the proper alignment of the two 
parts. This flange carries the exhaust end of the 
turbine, while the opposite end is supported by a/| 
foot which can slide on the bed-plate, to allow for 
expansion of the casting. 

The general design of the blading and nozzles of 
the turbine does not depart materially from estab- 
lished design, but in the diaphragms there is a novel 
feature in that they are made of non-corrodible 
metal. The steam passages through the diaphragms 
of Rateau machines are, of course, generally formed 
by inserting iron guide vanes in a mould and casting 
the iron diaphregm on to them. A way has been 
found in the Bedford foundry, however, of casting 
copper vanes into brass discs and making a sound 
job of the whole. The copper guides are not only 
more suitable for high-temperature steam than are 
those of iron, but also possess the advantage that they 
do not corrode if the machine stands idle for some time. 
Finally, the passages can be fettled up much better 
than is possible with cast iron. 

The blading is of either brass or bronze, according 
to the temperature of the steam. Each blade has 
& root with serrated sides, which engages with corres- “THE ENGINGER” Swam Se 
ponding serrations in the grooves of the rotor discs. 1 
An opening is cut in the groove so that the blades FIG. 4—GOVERNOR AND OIL PUMP ' 
can be dropped in and slid round into place, and this 
opening is finally closed with a special piece. At the 
time of our visit to the works the blades were being very little end thrust on the shaft, but it is, of course, ; and the relay valve includes a thumbscrew, so that 
spaced apart by separate distance pieces, but trials necessary to determine the longitudinal position | the position of the valve with regard to the governor 
ae then being made with a new type of blade which of the rotor, so that a thrust bearing is required. | sleeve can be varied while the machine is runn ng, 
combined the root and spacer in one piece, an arrange- In the turbines under review the Michell type of | and the turbine speed thus cont olled. In order to 
ment that naturally makes a stronger job. A steel bearing has been adopted, although the load on it is | facilitate starting up, before the oil pressure necessary 
shrouding band stirrounds each row of blading, and comparatively light, as its good wearing qualities to operate the relay has been built up, a little catch 
48 riveted on to the ends of the blades, and efficient lubrication are considered to be a suf- | is arranged to hold the throttle valve open. This 
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catch can be seen hanging on the side of the relay 
casing in the end view Fig. 4. It ¢lips over a 
peg on the governor lever, and is so proportioned 
that when the turbine runs up to speed and the 
governor takes charge, the catch drops out of engage- 
ment on account of its own weight. 

The throttle yalve is of the sliding sleeve type 
which has proved so satisfactory on the reciprocating 
engines made by the same firm, and which requires 
& minimum of effort on the part of the governor for 
movement. The runaway, or emergency, valve is 
of the same type, and is operated by a visible helical 
spring and trip rod in connection with a centrifugal 
governor on the main governor spindle. The 
systems of linkage for both the main governor and 


| the inherent tendency of an are to set up rapid variations 
of its own, the instantaneous variations of the volt wave 
across the arc differ widely from the impressed volt wave. 
It is impossible for an operator to maintain an arc 
and read an ammeter at the same time without varying 

| the current from the value he would obtain when welding 
without an ammeter, and it is therefore advisable to dis- 
= with instruments altogether and to employ a regu- 
tor which can be set to regulate the current between 
the maximum and minimum values required. The weld 





always the same, irrespective of the ultimate current for 
which the regulator is set, the dashpot can be seb once 
and for all. In order that the movement of the rotor ma, 
be retarded in only one direction the dashpot is provided 

with a valve which enables the piston to move back 

wards very rapidly under the pull of the controlling spring, 
with the result that if, owing to the spluttering of the ar: 
the resistance of the welding circuit is suddenly raise: 
the rotor can drop back and increase the voltage, there! 

maintaining the are under varying conditions. 


itself then gives the best indication of whether the most | 


suitable current values are being employed and, if not, the 
regulator can be adjusted accordingly. 

In the latest Daysohms regulator shown in Figs. 1 and 2 
the adjustment is made by means of a small hand screw 
which determines the angle through which the rotor can 
move. A fraction of a turn frees the screw, which can 











FIF. 5—400-H.P. ALLEN 


the emergency valve are plainly shown in Fig. 4, 
from which it will be seen that the arrangemert is 
both simple end compact. 

Although these turbines were primarily intended 
for marine work, they are naturally adaptable to 
other purposes, and several sets for driving other 
classes of machinery have been constructed. One 
such set illustrated by Fig. 
a 400 horse-power turbine driving a centrifugal 
blower. Jn the case of this machine the governor 
gear was altered slightly, a strong external spring 
being added to permit a wide variation in speed and 
some special gear added to control the air pressure 
of the blower automatically. 
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New Alternating Current Arc 
Welder. 


ix our issue of November 7th, 1919, we described and 


illustrated the Daysohms alternating-current limiting 
regulator manufactured by Davies and Soames, of 66, 
Southampton-row, W.C. This regulator, it may be 


remembered, was designed mainly for are welding and 
consisted of a stator and rotor similar to those of an induc- 
tion motor, but with the coils connected in series. With 
an arrangement of this kind the choking effect is governed 
by the position of the rotor coils in respect. to those on the 
stator. If the stator and rotor coils are coaxial and the 
current in the stator is flowing in the opposite direction 
to that in the rotor, there is very little choking effect and 
no appreciable iron loss, while if the rotor is turned through 
180 deg. the reactance introduced into the circuit by the 
rotor and stator windings assumes its maximum value. 
The rotor spindle of the original apparatus was attached 
to a lever carrying a ae which could be fixed at 
different points along the lever, and when the apparatus 
was connected in series with the are no choking effect 
was produced until the current attained a value sufficient 
to turn the rotor against the action of the weight. The 
current was then kept constant automatically by the 
reactance of the stator and rotor coils. 

A new and improved alternating current arc welding 
regulator recently introduced by Messrs. Davies and 
Soames operates on the same broad principle as the original 
apparatus, but as it is unnecessary for the current to be 
mechanically regulated throughout the whole of its 
range, the controlling arrangements of the new regulator 
have been modified. To enable an arc to be struck and 
subsequently drawn out with an open-circuit pressure as 
low as 50 volts it is essential that during the instant the 
arc is being struck there should be very little reactance in | 
the circuit; but as soon as the arc is established a rela- 
tively large choking effect must be obtained to stabilise 
the are and keep the current within the desired limits. 
With hand-operated electrodes it is, of course, impossible 
to maintain the exact current and voltage values at the 
arc. Under the same electrical conditions the average 
values of these factors will alter with various makes of 
electrodes, various thicknesses of work with the same elec- 
trodes, and also with various operators doing similar work 
with the same type of electrode. Because of the unfavour- 
able variations in the length of the are arising from un- 
steady operation, the bubbling of the molten metal and 


slag around the terminals of the arc, and also because of 





5, which depicts | 








TURBINE AND BLOWER 


then be slid up and down in the slot shown in the figure 
below, and it can be clamped in any desired position, 
thus enabling the average current to be adjusted with ease. 
As far as the electro-magnetic portion is concerned, the 
apparatus is very similar to that described in our issue of 
November 7th, 1919. The stator and rotor are both pro- 
vided with two pole windings, and they are connected 
im series with one another and witb the arc. One of the 
windings has slightly more turns than the other, and when 
the stator and rotor coils are in the same plane the choking | 
effect produced by the apparatus is due to the difference 
between the stator and rotor windings and is quite small. 
This is the position for striking the arc, but, as in the case 
of the original regulator, when the welding current begins 


| to flow a torque is set up between the rotor and stator. 


This torque, however, is to some extent counterbalanced 
by a fixed spring, and the speed at which the rotor can 
turn is controlled by a fixed dashpot geared to the rotor in 
the manner shown If the roter can revolve through 








EXHIBITION AT THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


A reature of the two-day conference on the “ 
of Increasing the Thermal Efficiency of Heat Powe, 
Plants,’ which is being organised by the Institution 0} 
Mechanical will be an exhibition of all kind. 
of “room economy an 
with the efficient use of steam and internal combustio, 
‘engines. The exhibits will include feed-water heater 
economisers, mechanical stokers, feed-wat: 

combustion recorders, coal consumptio: 
recorders, waste-heat boilers, carburators, steam and ¢.- 
indicators, automatic stokers, boiler-tube scaler., 
» lances and blowers, ———. draught appliances, 
fuel burners, powdered fuel burners, means for t): 
prevention and measurement of smoke, and so on. Spa 
I be provided free to exhibitors in the Lecture H.|! 

yas tehone i tease and in othe: 
of the building if The exhibition wi! 
be held on June 30th and i July Ist Ist, and the Institutiv 
desires that all those who have exhibits to offer will pu: 
themselves as soon as in communication wit! 
the Secretary. Although apparatus and models will }. 
preferred, drawings will be accepted and provision mad 
for their convenient display. 

In holding an exhibition of this kind in connection wit! 
a series of papers all directed to the same object, th: 
Institution of Mechanical Engineers is establishing «1 
important precedent, and it is hoped that engineers wil! 
do their best to make it a thoroughly useful feature both 
by sending exhibits and by seeing that the attendant-~ 
are thoroughly qualified to discuss them from the tech 
nical standpoint. 

The provisional arrangements for the conference include 
the holding of four consecutive meetings on the mornings 
of Thursday and Friday, June 30th and July Ist, and 
visits to boiler-houses, power houses, laboratories, Xc., 
in the afternoons of those days. The papers presented at 
the meetings will be quite short, and the discussions will 
be of an informal character. All the papers will be devoted 
to subjects connected with the better utilisation of fuels 
of all kinds 
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UNIVERSITY INTELLIGENCE. 


A sERuzs of public lectures will be given throughout tho 
term at University College, which began on the 26th April, 
and it will include the following :—‘ Some Experi 
ments in Democratic Education,” by Mr. A. Mansbridge. 
chairman of the World Association for Adult Education ; 
* Courts Martial,” by Sir Felix Cassel, Judge Advocate 
General of H.M. Forces; ‘‘ The History of Astronomy,’ 
by Professor L. N. G. Filon, F.R.S.; ** The More Important 
Developments in Physical Science during the Nineteenth 
Century,’ by Professor Sir William Bragg and Mr. D 

















DAYSOHM’S REGULATOR 


180 deg. the choking effect is increased as the rotor turns 
until it finally reaches a value corresponding to the sum | 
of the turns on the rotor and stator when the current | 
and voltage across the arc are reduced to the lowest value | 
as fixed by the position of the hand screw. This screw 
terminates in a pin which projects inside the case and acts 
as a stop to a lever attached to the rotor, so that the posi- 
tion of the pin determines the angle through which the 
rotor can turn and consequently the amount by which the 
current is reduced. 

On striking the arc a considerable torque is set up 
between the rotor and stator, and in the absence of some | 
opposing force the rotor would be deflected so rapidly 
that the initial current would have insufficient time to pro- 
duce the metallic vapour required to set up the arc. A | 
dashpot is therefore needed to control the speed.at which 
the rotor turns, and as the torque at starting the are is 





FOR ALTERNATING CURRENT 


ARC WELDING 


Orson Wood; “ Buildings and Associations of the Uni- 
versity Library at Oxford,” by Mr. Falconer Maiand 
“The Meta-stability of Matter and its Bearing on Chem‘str 
and Physics,” two lectures by Professor E. Cohen, of the 
University of Utrecht; “ Solid Geometry: An Aid to 
the Understanding and Appreciation of Form,”’ by Mr 
A. T. Porter; “* Recent Discoveries in Egypt,” by Pro 
fessor W. Flinders Petrie, F.R.S.; three lectures on ““ The 
History of Chemistry in the Nineteenth Century,” by Sir 
William Tilden, F.R.8.; “ Oceanography, with Special 
Reference to the British Seas,’ three lectures by Professor 
H. N. Dickson. The full programme of the public lectures 
may be obtained by sending a stamped addressed ayeere 
to the Secretary, University College, Gower-street, wc. 
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Railway Matters. 





Tue railway dining car im which the Armistice. was 
signed on November 11th, 1918, has arrived in Paris, and 
is to be installed on a permanent site at the Invalides 


FurtTuer reductions have been made in the passenger 
train services this week with a view to effecting greater 
economy in coal. The London and North-Western has 
set a good example by withdrawing all restaurant cars. 


Signal has 
suspended*during the war, of ten ees 
for best paper read during each session. The 
has also issued a list of twenty-seven suggested subjects 
for papers. 

Tue Scottish Railway Stockholders’ Protection Associa- 
tion has been ie by the North ar 
Company and t Ministry of Transport their 
soli itors are co-operating so that the appeal against the 
de ision of the Railway and Canal Commission as to the 
deduction of £434,000 may be heard st the earliest possible 
date. 

Tue operating statistics issued by the Ministry of Trans- 
port are now for periods of a calendar month and not 
four-weekly. Comparison with the corresponding figures 
for 1920 is also possible. In view of the companies’ state- 
ment that the preparation of these figures is costly, it 
will be interesting to see if they are retained after control 
ceases, and, if so, who pays for them. 

A quick method for issuing tickets at rates between 
twopence and sixpence each to parties of two, three, four 
or is being tried at Leicester Square tube station. The 
tickets are on strips, and for each fare there are five buttons. 
Say @ passenger asks for four tickets at threepence each, 
the booking clerk presses the ibed button and a 
strip of four tickets is automatically fed out. 


Ar the Institute of Transport on Monday, April 18th, 
Mr. Arthur Watson, the general manager of the London 
and North-Western and Lancashire and Yorkshire 
Railways, read a paper on “‘ Some Advantages of Control 
as applied to Traffic on Railways.” 
whereby «ll stations, signal-boxes, &c., are in communica- 
tion with a centre which receives inquiries and gives 
instructions as to the loading of traffic, movement of 
trains, supply of engine power and wagons, relief of 
train men, &c. 


oo 

One of the most int ting points brought out in Mr. 
Arthur Watson's paper on Fateneport,” ond, as men- 
tioned in our Journal page on April 22nd, before the 
Manchester Statistical Society, was that, with the electrifi- 
cation of railways the demand for power was between 
8 and 9 in the morning and 5 and 7 in the evening— 
periods when otherwise demand for power was smallest. 
Righteen per cent. of every day’s passenger traffic was 
handled during that hourin the morning and 24 per cent. 
during the iwo evetiing hours. 


At the Londonderry engine shed of the Midland Railway 
Northern Counties section—there was an arrangement 
whereby one of the night staff called the engineman who 
had to work the 5 a.m. train. On the morning of March 
25th, 1919, the driver was not called until 4.45, and he 
rushed off at once, insufficiently clad and without his 
breakfast. The man caught cold and died on April Ist 
of acute pneumonia. The widow made a claim under the 
Workmen’s Compensation Act, and an award was made. 
The Court of A 1 set this aside, and the widow then took 
the case to the House of Lords, where it was rejected on the 
21st ult. 


Dvrine the month of Januery last, as compared with 
January, 1920, there was, according to the rail- 
way operating statistics, a decrease of 23.64 per 
cent. in the tonnage of general merchandise and of 
27.77 per cent. in the ton-miles; of 14.34 per cent. 
im the tonnage and of 1.15 per cent. in the ton- 
miles of coal and coke, and of 8.35 per cent. in the 
tonnage and 19.48 per cent. in the ton-miles of other 
minerals. The total tonnage was 15.35 per cent. less and 
the ton-miles 13.92 per cent. less. Pig iron tonnage was 
39.51 per cent. less, timber 24.63 per cent. less, iron and 
steel 23.81 per cent. less, and grain and flour 23.01 per 
cent. less 





Tre Indian Railway Conference Association has 
resolved to recommend to the Government of India that 
the automatic continuous vacuum brake should be brought 


into full operation on all trains, passenger, mixed and goods 
of the broad-gauge railways as from April Ist, 1922. In 
anticipation of this recommendation the Great Indian 
Peninsula Railway, which has persistently advocated the 
operation of continuous brakes on om trains, has 
practically completed the equipment of its rolling stock. 
Over 12,000 wagons are fitted with the brake apparatus 
complete, and 5000 are “piped” to provide the con- 
tinuous communication necessary. or two of the 
other railways are also fully equi but some are far 
behind, and the hope is expressed the Government of 
India will impress upon them the necessity for expediting 
the work of equipment, as it is very important, now new 
and much more powerful locomotives are being put into 
service, to have the automatic brake working ughout 
the long trains they can haul. 


Accorpinc to the Board of Trade returns, the value of 
the railway material exported during the three months 
ended March 31st, 1921, was as follows, the i 
figures in 1920 and 1919 being added in brackets :—Loco- 
motives, £1,798.069 (£795,483, £162,989) ; rails, £1,046,264 
(£386,691, £120,917): carriages, £322,396 (£286,202, 
£57.414); wagons, £1,616.059 (£1,338,764, £143,836) ; 
wheels and axles, £537,141 (£473,778, £66,872); tires and 
axles, £436.566 (£317,135, £207,389); chairs and metal 
sleepers, £519,895 (£100.327, £22,870); miscellaneous 
permanent way, £831,136 (£541,487, £135,633); total 
permanent way, £3,487,113 (£1,831,268, £290,284). The 
pi of the rails exported was 44,616 tons (22,339 tons, 
6 tons), and of the chairs and metal sleepers 22,401 
tons (4702 tens, 1327 tons). Locomotives to the value 
of £466,039 went to India during March, making £1,290,135 
for the three months, and of the value of £90,716 to the 
Straits Settlements. Rails to the value of £129,478 went 
to India, and of £49,385 to the Argenfine, 
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Notes and Memoranda. 


Tue Paris Omnibus Company is at present experi- 
menting with an omnibus having six wheels. The drive 
is taken up by the centre pair, and the steering is done 
on the front and rear wheels. Thus, although the overall 
length of the vehicle is greater than usual, the turning radius 
remains the same as with the four-wheel omnibus. 


Tue electrical ti { the six battle-cruisers now 
tuing belle for the American, Nav gaaiaeaie a6i6 paved 


ao will nt, to Rear-Admiral 
Griffin, Chief, au of “the 
horse-power per shaft that has ever been proj in 
marine installation irrespective of type of motive tea | 
Sienats sent out by Atlantic Coast radio stations were 
received reeently by apparatus carried in a motor car 


moving along the streets of San Francisco. The antennz 
consisted of a stranded copper wire aerial hung about 


10ft. above the ground by means of bamboo poles at the 
front and rear of the automobile. but the frame 
of the machine was used for a “ground.” The signals 


were clearly audible without the use of amplification, only 
one bulb being used. Except for a 6-volt st rage the 
receiving set was entirely contained within a small cabi 

of about the same size as an ordinary suit ease. 


AT a recent mee’ of the Institute of Marine Engineers, 
Mr. A. T. Quelch said that he considered that the removal 
of the minimum amount of metal from the driving face 
pe propellers ~~ have a beneficial effeet in the resistance 

- In finishing the propellers for the Imperator 
and the Aquitania the amount removed from the drivi 
faces was very carefully measured. When Mr. 
examined the propellers of the Imperator after one year’s 


i ly noticed, in the erosion 
which occurred in the two centre and also 
had suffered 


the two wing propellers, the pro 
the least erosion was the one in jm 07 
metal removed from the face. 


Aw electrolytic method of determining the strength of 
certain kinds of solutions, which can be applied to analysis 
of steels, is described in L’Industrie Electrique. Two 
electrodes, one of platinum and the other of calomel, 
are used. The former is immersed in the liquid to be 
tested, and the latter is in a separate vessel containing 
@ neutral solution connected by a syphon to the main 
electrolyte, which is an oxidising solution. The electro- 
motive force produced is watched by means of a galvano- 
meter. and a neutralising solution is added to the elec- 
trolyte drop by drop until the voltage suddenly falls off: 
The strength of the original solution can then be deter- 
mined from the amount of neutraliser added. 


A paper by Mr. Philip Torehio on “ High-eurrent 
Tests and High-tension Switchgear,” published in the 
Journal of the American Institute of Electrical . 
neers, describes a series of tests on oil circuit- 
breakers and disconnecting switches carried out with 
a view to discovering their strength at the brush 
contacts and supports and their ability to with- 
stand the mechanical stresses set up by magnetic 
flux created by the flow of currents in the neighbourhood 
of 100,000 ampéres. The tests proved ny mao igemarerd 
all the American cirouit-breakers had the contacts 
in the wrong position, thus creating ry , before the 
mechanism had time to operate the swii tests also 
emphasised the importance of providing disconnecting 
switches with strong locks. 

In a paper on “ Electrostatic Condensers,” read before 
the American institute of Electrical Engineers, Mr. V. E. 
Goodwin points out that in view of the fact that so little 

has been made in the development of the electro- 
static condenser during the past decade or two, a review 
of the subject at this time should tend to stimulate 
interest anid pr a more rapid development. The 
first part of the paper is confined to fundamental charac- 
teristics of condensers and their relations to electric 
circuits containing inductance and resistance, and includes 
a discussion of the effects of switching condensers on and 
off such circuits. The secand part of the or describes 
some of the more important applications of condensers, 
and illustrates the great demand there is in the electrical 
industry for this class of apparatus. 





SPEAKING at a recent meeting of the Institution of 
Electrical Engineers, Captain A. B. Burgoyne assured 
the meeting that the Air Ministry was most anxious to 
help magneto manufacturers to produee an equipment 
which would meet the requirements of the Air Service. 
Conditions on aeroplanes were obviously much more 
severe than on ordinary internal combustion engines. 
Not only was a higher voltage required, but the apparatus 
had to perform in air of rare density and low temperature, 
though the magneto itself might be exposed to considerable 
heat. As it was necessary to screen off the wireless gear, 
metal-braided high tension catles had to be used, intro- 
ducing additional leakage into the circuit. His considered 
opinion was that all British magnetos were better than 
the best American magnetos. The ‘‘ Bosch” was excellent 
in workmanship, but not so good in design, and its eleo- 
trical performance was rather indifferent. The extended 
use of cobalt steel should reduce the size and also the price 
of the magneto. 

WerrtnG on the subject of dust explosions, in the 
Engineering News Record, Mr. David J. Price 
that, in order to prevent high pressures from being built 
up’ within heavy concrete wall construction, consideration 
ee ee, ot ee ae little 

to the great volume of gases produced the 
ignition of the dust. In such a building all the wor 
stresses would be placed upon the concrete coliimns 
beams, the walls serving only as a filler or curtain. Large 
window area, or the daylight type of building construction, 
affords another means of preventing high interior pres- 
sures. Recent explosions in two different lines of industry 
were localised as @ result of this type of construction. 
Windows of the ‘steel sash type, self-supporting and 
extending from tlie ceiling to the floor, would be prefer- 
able. Steel curtain doors have been used on the working 
floors of grain elevators. They can be opened during 
the day, providing good ventilation to the working floor 
and a vent for any explosion on that floor. 





Miscellanea. 


It is proposed to start an important glass factory on 
the island of Madeira. 

A BOREHOLE in the Boshof district of South Africa, 
only 300ft. deep, is said to have tapped a supply of 
petroleum oil. 

A Governmeyt telephone service between Bombay ani 
Ahmedabad has been established. It was made available 


for public use from April Ist. 
Tue sulphite mill at Finland, is 
expected to commence work in May. ly all the 


machinery required has already been delivered. This 
of producing about 14,000 tons ot 


Copenhagen Sociald Demokraten, the 
building o legraph station in Green] nd is 
again under consideration, and the British authorities are 
said to have the Danish Government in con- 
nection with matter. 


Tux State Electrical Department of Uruguay recently 


5 
Re 
s 


received nineteen tenders—varying from 175,000 dols. to 
456,000 dols., U: gold—from foreign firms for the 
supply of a i turbo-generator. These 


emery _——_ rate of exchange, are equivalent to 
it £37,190 and £96,900 respectively. 

Iv the summary of the on the trials of icul- 
tural tractors, which was in aur ts Eee, the 
name of the tractor, entered by the Ancona Motor Com 

y, Limited, and made ; 
i , which took the first pri 
inadvertently oe, 7 Wallace.”” It should 


have been “ British 

Tue tests of the second t which is to be 
installed at Bay, South have been carried 
out, but it will some time before the installation is 


ready for commission. The first unit of the plant, which 
is of the McMyler type and has been working since the 
spring of 1914, suffered from a breakdown late in March, 
which checked the export of coal for a fortnight. 


Tue Anglo-French Air Navigation Agreement, which 
| laid down the limits of the air corridor to be followed by 
aeroplanes entering or leaving France, has now been 
modified slightly in order to allow of an extension of this 
corridor. Whereas originally the corridor only included 
that portion of the coast between Boulogne and Calais, 
t has now been extended to reach from Etaples to the 
Belgian frontier. 
Tux Me sey Power Company has made substantia! 
with its new power station at Percival-lane, 
, and it is expected that the energy will be avail- 


wer supplied therein June. The higher costs involved 
y the past delays and the large extensions required to 
meet.the growing demands will, it is stated, necessitate 
the raising of more capital by the company in the near 
future. - 

Tue launching on il 20th of the Eurimbla, a vesse! 
of 6000 tons, built at Port Adelaide, is a notable event in 
the history of South Australia. The was 
performed by Lady Weigall, wife of the Governor of South 
Australia, and the speakers included the Governor, Lieut. 
Colonel Sir Wiliam Weigall, the Chief , Mr. J. G. 
Bice, and Mr. Hague, Commissioner of Works. builder 
of the ship—Mr. Poole—remarked that the Australian 
workman was quite as efficient as any in the world, and 
if all those interested would put their shoulders to the 
wheel, the industry was bound to succeed, and the State 
would be able to produce passenger boats, cargo Carriers 
and smaller craft. 

Ow April 20th Sefior Lacierva, Minister of Commerce anc! 
Public Works, introduced in the Spanish Chamber a 
Bill designed to encourage Spanish shipbuilding and 
develop Spanish navigation. Under the proposed law, 
flag and import duties will be levied on all vessels built 
| abroad, while customs duties on materials and fittings 

necessary for shipbuilding imported from abroad will be 
| reduced. This reduction will be based on the condition 
lof each of the national industries affected. . Moreover, 
during a period of ten years a bounty of so much per ton 
will be granted on vessels constructed during that period 
in Spanish yards or laid down six months before the expiry 
of the period. A bounty will also be granted to Spanish- 
built vessels carrying @ quantity of Spanish products 
or material necessary for the national-industries. The 
Bill prohibits the sale abroad or.the employment on non- 
national services of any vessel benefiting under the 
present scheme. 

A Brrrisx 25 horse-power tractor behaved extremely 
well in a demonstration which was given in March on a 
typical Singapore rubber estate. ing on the trial 
to the Department of Overseas Trade, the sh Trade 
Commissioner in Si , who was present at it, states 
that the conditions were against a sucgessful demon- 
stration. The soil consisted in parts ped oe! gre and 
in others of sand mixed with clay, rain had been 
falling heavily prior to the trial. The fact that in these 
conditions the operator was able to turn and manwuvre 
with the greatest ease made a great impression on the 
planters assembled to witness the possibility of the 
tractor. Still more impressed were they when, after the 
metal] strakes had bees removed and replaced by rubber 
stuffs, the tractor demonstrated its hauling by 
' trucks, weighing roe 1] tons, 
uphill on an adjoining road, a fact of cqnsi 
tance =o it is remembered that oat of the drawbacks 
to the tractor in the eyes of the planters is that after two 
or three years its use in the planted area would necessarily 
have to be discontinued owing to the risk of damage to the 
lateral roots of the rubber trees. There is a market for 
tractors in the rubber-growing districts of the East Indies, 
and in the opinion of the Trade Commissioner the business 
will be secured by United Kingdom firms which, by such 
demonstrations as that reported above, satisfy the planter 
that his work can be done more cheaply and expeditiously 
than by coolie labour. 
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Invention and Labour. 


Mr. Ba.rour, speaking last week of the value of 
research, and incidentally pronouncing a blessing on 
the new Institute of Physics, said, in effect, that if 
Labour would give up continual bickering over its 
present rate of wages and do its best to help industry, 
then Science, in the course of a few years, would so 
facilitate and accelerate the rate of production and 
so harness new forces of Nature that all men would 
be able to live in comfort with the expenditure of far 
less energy than at present and would have far more 
leisure to enjoy—if they knew how to enjoy it. No 
scientist will hesistate to accept Mr. Balfour’s words. 
We all believe that the domains of science which 
remain to be conquered are as extensive as those 
already won, and though we can see but dimly into 
the future, yet every now and then some great 
imaginative intellect points through a rift in the 
cloud to the promised land beyond. Even Labour 
itself, paradoxical as it sounds, has this belief in 
science. It does believe that invention can reduce its 
toil ; it does believe that research can show it how to 
make two blades of grass grow where but one grew 
before ; it does believe that “‘ the engineer can do for 
a shilling what any fool could do for a pound.” That 
it has the queerest way of expressing this belief we 
admit ; but that it holds it is shown by its occasional 
outbursts against the lack of progressiveness in cer- 
tain industries. 

The influence of Labour upon the scientific develop- 
ments of industries is a chapter of history that has 
yet to be written; and an exceedingly interesting 
chapter it will prove to be. An example that jumps 
to the mind may be given to make plain our meaning. 
Let us ask ourselves to what condition American 
inventiveness would have now attained were slavery 
in that country still practised. Had labour remained 
extremely cheap in North America, had it been very 
plentiful instead of scarce, would the labour-saving 
appliances for which the United States are famous 
have appeared ! It is extremely doubtful that they 
would ; it is more than probable that emancipation 
by increasing the cost of labour, coupled with the 
rapid development of new areas which caused the 
exhaustion of the supply of craftsmen, led to the 
multiplication of machmery for economising manual 
power. If now we turn our eyes from the conditions 





of North America and glance at China we see the 
opposite condition prevailing, and find just such 
results as we should anticipate. There, with a dense 
population and extremely cheap labour which is 
barely removed from a state of slavery, invention has 
never been encouraged and is not weleomed, because 
it is not really needed. In Europe the conditions are 
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very costly, and there is neither a dearth nor an excess 
of it. There is in normal times a small percentage 

eater than the needs, but it is so small that it does 

ttle more than balance the time expended by work- 
people in moving from place to place. And what do 
we find as a consequence’ We find divided and 
uncertain opinions upon the value of labour saving ; 
the workpeople frequently opposed to it from fear 
that unemployment will follow in its train; | the 
capitalist desiring it to just that extent and no more 
that will enable him to compete in the markets of the 
world with other nations that have cheaper labour 
or many appliances for reducing the labour cost per 
piece. We suggest that it is to these actions and re- 
actions that we must look for an explanation of the 
attitude, on the one hand of Labour, and on the other 
of Capital, towards industrial science in the United 
Kingdom. Assuming that this conclusion is right, 
what must be the outcome of the desire of Labour for 
higher wages and shorter hours? Were Labour 
sympathetic there would be one reply. Desiring high 
wages and short hours, but recognising that they would 
foree up the price of commodities and so lead to the 
loss of markets and the destruction of industries, 
Labour would encourage the introduction and dis- 
covery of means of economising toil. Hence the 
inventiveness in which Britons are as rich as any 
people in the world, would be freely exercised until 
the total costs per piece could be brought down to a 
level at which competing nations could be success- 
fully met. Unfortunately, there is a section of Labour 
that will not or cannot take this long view. In spite 
of the fact that every page of industrial history shows 
that the introduction of machinery has led to the 
increase of employment, in spite of the daily expe- 
rience of every workman that he could not be fed 
nor clothed, nor carried, nor housed as he is without 
machinery, he inherits from his forebears an ancient 
and illogical distrust, and whilst he desires all the 
comforts and conveniences that machinery brings, 
he yet epposes it from the fear that it may do what 
experiences show it never has done—cause unemploy- 
ment and increase poverty. Could we but convince 
him of his error in this respect, then, as Mr. Balfous 
said, such comfort as he now dreams of—and illogic- 
ally fights for—would be his for the asking. Every 
new step in science, industrial or pure, leads towards 
greater amenities, greater well-being, less labour, and 
more leisure. 

Did the effect of this attitude towards technical 
progress begin and end at this point it would be bad 
enough. Unfortunately, it goes much further. The 
troubles in which Labour has involved industries for 
many years past has prevented the accumulation of 
riches, which is the first step towards great develop- 
ments, and has discouraged employers, who hesitate to 
make costly changes in their plant and machinery 
from uncertainty that they will be permitted 
to enjoy the fruits of their enterprise. Mr. Balfour 
appealed to rich men to help industrial research ; but 
rich and poor are alike in this respect, thet they will 
not give money nor lend money to industries which 
are in a continual state of unrest, and in which 
they cannot see, in the circumstances, profit to 
themselves or to their country. A few years of com- 
plete freedom from serious strikes would lead to a 
remarkable change. Our foreign trade could be 
recovered, and men, grasping the chance of making 
money, would hasten to invest in industries and to 
encourage research of all kinds. The great body of 
labour would share in the general welfare and be 
relieved from anxiety about unemployment, whilst 
opportunities would be opened to the more aspiring 
spirits to find their way up the social ladder. There 
is no greater need.than that Labour should be brought 
to see that its welfare is bound up with the growth 
and improvements of industries, and that it can win 
far more by encouraging invention, research, and 
progress than it can ever hope to attain by methods 
that hamper them. 


Vibration. 


THE effect of vibration as adversely affecting the 
resistance of all kinds of engineering structures is 
often emphasised, particularly when it becomes 
desirable to offer a more or less plausible explanation 
for some unexpected failure.. It is more than likely 
that this type of ‘‘ explanation ”’ is overworked, and 
that much is attributed » it which could be more 
satisfactorily explained in other ways. Yet that 
vibration does play some iajertand part, and that the 
components of our structures must be designed to 
to withstand it, seems sufficiently established. 
Hence it is very desirable to consider the whole 
matter more closely in order to discover, if possible, 
the manner in which vibration affects engineering 
materials. Our knowledge of the ways in which 
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stress, fatigue or shock—or even “ season craeking ” 
~has advanced so much in recent years that this 
question of vibration should now be capable of being 
put on a sounder basis. 
The first consideration which occurs to us is that 
all vibration is not necessarily injurious. Thus, the 
wires of a piano are constantly exposed to vibration, 
and, although they are highly stressed, they do not 
appear to fail at all frequently. It may perhaps be 
objected that since piano wires are speci ly con- 
structed for the purpdse of vibrating, they cannot 
be regarded as typical examples. But in what way 
are these wires prepared for the purpose? The only 
special feature about them is that they are ‘of a 
flexible form, and that they are made of material 
possessing an exceptionally high elastic limit. It is 
probably in this latter factor that the key to the 
situation is to be found, for we have every reason to 
believe that the deformation of metals, however 
brought about. has no serious permanent effect 
upon their strength, provided that it remains 
within the strictly elastic range. At all events, it 
has yet to be shown that deformations of this order, 
however often or frequently repeated, can produce 
fracture. If this view is correct, it would suggest 
that where vibrations have to be encountered, the 
solution is to be found in the use of materials of the 
highest possible elastic limit, and in the design of 
parts in such a way that the deformations involved 
in any displacement which may occur shall not exceed 
the elastic range. The application of these principles, 
however, is not so easy. Materials of very high elastic 
limit generally possess other much less desirable 
properties, such as great hardness or even brittleness, 
and although their use now appears to be indicated 
as best suited to resist ordinary alternating or repeti- 
tion stresses, there are definite limits to their applica- 
tion. With regard to the question of design, on the 
other hand, there are many other factors to be con- 
sidered besides that of rendering the part resistant 
to vibration. Thus, for many purposes, stiffaess of 
design is essential in order to enable the part to resist 
ordinary stresses, such as bending or compression, and 
in such cases it cannot, obviously, be rendered immune 
to the effects of vibration by being allowed to “ give ” 
to it without undue stress, The only cure in such cases 
lies in the opposite direction—so to stiffen the part 
that it cannot vibrate excessively, thus reducing the 
deformations due to vibration, not by letting the 
pert yield easily to deforming forces, but by rendering 
it so stiff that the amplitude of any possible vibration 
will be too small.to have a serious effect. The real 
difficulty arises where the part is made—for other 
reasons—of an intermediate degree of stiffness. In 
such a case, vibration is liable to produce effects 
exactly of the same nature as fatigue stresses, and to 
lead to fracture after a sufficient lapse of time. For, 
although we have spoken of the matter from the 
point of view of the deformation or strain, it may be 
equally well considered ftom the point of view of the 
corresponding stresses, and the point of view we have 
suggested may then be thus expressed—that the 
effect of vibration consists in the application of 
alternating stresses, usually of high rapidity of alter- 
nation, and that these will or will not be seriously 
harmful according as they do or do not exceed the 
** safe fatigue range ” of the material. 


Unfortunately, the calculation of stresses arising 
from vibration is by no means a simple matter, and it 
is only experience of design and knowledge of the 
behaviour of various parts that can enable the engi- 
neer to form any judgment as to the probable be- 
haviour of a new design. Yet there are some general 
principles which can be simply stated. Thus, the 
reduction of the weight of moving parts is a sure 
way towards the reduction of vibration, while the 
extensive thought and attention given to all questions 
of the balancing of rotating parts is a recognition of 
another a:pect of this question. Yet there is one 
point which appears to require more consideration 
than it always receives from designers. It is the 
manner in which light, flexible parts subject to 
relatively wide amplitudes of vibration are attached 
to heavy parts relatively free from vibratory dis- 
placements. If such a connection is made in what 
may be called an “ abrupt” manner, it is more than 
likely to lead to a local concentration of stresses due 
to vibration at the point ot attachment. This is 
particularly liable to occur where the flexible, vibrat- 
ing part is not intended to convey any serious stresses 
to the rest of the structure. In such cases the need 
for gradual changes of section is apt to be over- 
looked, with the result that the localised stresses due 
to vibration exceed the elastic range, and fracture 
ultimately results. Such cases are often explained 
away by reference to the old myth that the metal has 
“* erystallised ” as the result of vibration. We know 
now that no such action takes place, and that what 


in such a case give rise to a crystalline-looking fracture, 
the metal being neither more nor less crystalline than 
it was at the beginning. 


The Railways Bill. 


THE control of the railways expires on August 15th, 
just over three months from now, and, as yet, the 
necessary Bill for determining their future has not 
been introduced. That Bill was promised for “ after 
Easter,” but the threatened coal dispute prevented 
its presentation, and it is now pom for next week. 
We are, however, gaining by the delay, as in a debate 
on Tuesday the Minister of Transport said: ‘In 
ag cw the Bill has received a measure of sup 

m the vast majority of the companies, and in 
= I hope we shall be able to submit an agreed 

.” The occasion on which this remark was made 
deserves consideration. It was in a discussion on the 
Colwyn Report on Railway Agreements, which was 
of particular interest in that Sir Eric was able to 
announce that he had that day received a letter from 
the chairman of the Railway Companies’ Association 
accepting an offer from the Chancellor of the Ex- 
chequer. This offer was the payment, in settlement 
of all claims, of a sum of thirty millions at the end 
of the present year, less income tax at 6s. in the 
pound, and a further sum of thirty millions—on 
which, as we read it, income tax will have to be paid 
if it be distributed in dividends—at the end of next 
year. No condition is laid down as to how the money 
is to be spent, but, as it is for arrears of maintenance 
and renewals, it, along with the forty millions the 
companies already have in reserve for arrears, will 
make about one hiindred millions, A good portion 
of this sum will, we hope, come to the engineering 
world, and on that, we suppose, income tax will not 
be deducted. Outside this settlement, there are two 
sums, one of eight millions and one of two millions, 
which remain in dispute ; the former is for payments 
made to some companies, alleged to be in excess of 
their just due, and the latter is for maintenance of 
track and locomotives sent overseas and maintained 
there, but for which the owning companies made no 
deductions in their claims for maintenance. We do 
not think that there is any need for us further to 
discuss this question of the agreements at the 
present time. We reviewed the report in our issue 
of February 18th last, and have had no reason to 
change the views then expressed. We would, how- 
ever, repeat that up to the time that the Colwyn 
Commission had published its report the railway com- 
panies had made no claims. The Committee con- 
sidered that they might amount to 150 millions, 
and therefore Sir Eric is, in some quarters, credited 
with having effected a great saving for the nation. 
Against this view, there may be set the opinion of the 
Committee that were the agreements interpreted in 
accordance with its recommendations, the amounts 
would be reduced to an insignificant figure. What 
proposals the Railways Bill will contain we do not 
know. We believe the Minister has modified his 
intention—that the English and Welsh companies 
shall go into five groups with the London local lines 
as a sixth—in favour of the North-Eastern and Hull 
and Barnsley going into the Eastern Group, but the 
proposal of the Railway Companies’ Association that 
the Scottish companies should be divided among the 
North-Western and Eastern Groups is not accepted. 
Another happy announcement was contained in Sir 
Erie’s concluding sentence. Therein he said: “I 
am more than glad to be able to tell the House that 
I have to-day received from the Railway Companies’ 
Association a document which shows that the two 
sides—labour and the employers—have come to a 
very considerable measure of agreement on the matters 
which concern them in the future.’ In the policy 
outlined last June in White Paper Cmd. 787 there 
were two matters concerning the companies and the 
men. One was that the latter should be represented 
on the boards of management, and the other the 
continuance of the Central and National Wages 
Boards. Both these proposals were resented by the 
Railway Companies’ Association, which advocated, 
instead of the former, a committee or committees of 
officers and workers “‘ to meet under the chairman- 
ship of a director to consider and make recommenda- 
tions to the board.” The Association suggested, 
further, that the former conciliation scheme be 
restored. Sir Eric did not say on Tuesday wherein 
the “‘ very considerable measure of agreement ” had 
been arrived, but we have reason to believe that the 
Association’s proposal on the first point and the 
Minister’s proposal on the second have been accepted. 
Altogether, then, the outlook is bright and in distinct 
contrast with that which has followed the conclusion 
of the coal control. 
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Aluminium and its Alloys in 
Engineering. 
By JOHN G. A. RHODIN, F.LC. 
No. L 
INTRODUCTION. 


In i ing this subject I shall suppose the 
stages of the history of aluminium to be known to 
the reader, and endeavour to illustrate the gradual 
growth of the commercial uses of the metal by giving 
my Own personal experience and impressions. The 
controversies about the originator of modern electri: 
smelting are more or less unpleasant reading, beside- 
which I might state that there is here, as elsewhere 
a case of evolution. As a matter of fact, the unknow, 
workers at the various smelting works have during 
the last decade improved the product of the electri: 
furnace to an enormous extent. As an instance, | 
may mention that twenty years ago 2 per cent. ot 
graphitic silicon was quite common as an impurity. 
whereas now 0.5 per cent. of amorphous silicon is 
high and 0.3 the average. I take it that the engi 
neer is most interested in the finished article anc 
its gradual inroad into the shops for practical pur- 

Apologising for introducing trivial matters 
occasionally, I shall now endeavour to show how | 
formed an opinion of this metal. 

My first knowledge of aluminium was imparted 
to me by a book by Gaston Tissandier, called “* Scien 
tific Pastimes,’’ which I got as a school prize in 1883. 
This interesting little book contained the following 

: “*The common clay from our fields and 
also the potter’s clay are the source of aluminium, 
which metal is sonorous like crystal glass, ductile 
like silver, and indestructible like gold.’’ Further on, 
the specific gravity of aluminium was given as 2.56. 
These statements made a deep impression,on m) 
mind, and I was always interested when I read or 
heard anything else about the metal. I was not alone 
in excessive admiration, because it took a quarter ot 
a century before the limitations of aluminium were 
fully realised by learned men. To continue, I soon 
got in contact with another form of aluminium in the 
“flesh.” An Hebrew class-mate of mine, with 
mercantile instincts, sold us various articles, amongst 
others ‘‘ aluminium ”’ pencil cases. These were made 
in France from 90/10 bronze, and I must confess that 
I have never since seen a more beautiful metallurgical 
product. My specimen kept its colour of fine gold 
for years, and the fairly intricate mechanism did not 
wear slack. This was during the time when alumi 
nium was produced by reduction of sodium-alumi 
nium-chloride with metallic sodium, using cryolite a- 
a flux. Several reasons make me believe that the 
product of the electric furnace is even now less pure. 
From thousands of determinations of specific gravity 
of alloys, I have calculated that the density of pure 
aluminium must be lower than Brixlee’s value of 2.7, 
most probably 2.67. The early value of 2.56 is 
undoubtedly low, but that may be accounted for by 
a small percentage of sodium, although the metals 
do not alloy to any extent. To discuss the intricate 
theoretical considerations regarding this point is 
beyond the scope of this article, but everything 
indicates the desirability of further investigations. 
Considering the enormous amount of work done to 
produce aluminium at a reasonable cost in the 
*eighties, the metal of those times must have had less 
tendency to show its imperfections than the present 
day product. Still, it had its severe critics even earlier 
I have before me Vol. IV. of the Swedish ‘* Book ot 
Inventions,” printed in Stockholm, 1873. On page 
335 there is a chapter on ‘“ Aluminium Technics,” 
starting :—‘‘ What can you expect of such a metal 
when there is hardly a liquid which is not sufficientl, 
acid or alkaline to alter its surface fairly soon, 01 
even gracually to dissolve it?” Later on :—‘‘ The 
only property of aluminium which might give it 
practical importance is its low density.” 

Now, this is an exaggeration; but, after all, 
fairly true to-day. To begin with, pure aluminium 
resists nitric acid perfectly ; and, secondly, it has 
other desirable physical qualities than low density, 
viz., high thermal and electrical conductivities. 
Besides, it can with quite small additions be cast well. 
it behaves well in the rolls, spins and draws well, &c. 
&e. The corrodibility of pure aluminium and alloys 
up to 95 per cent. Al in the atmosphere is certainly 
less than that of brass, but still there is always some- 
thing lacking. If we want to impart reasonable 
strength to the pure metal, excessive mechanical 
working is necessary, and the effect is lost fairly 
rapidly. Strong, light alloys, like duralumin, are 
strong by thermal treatment only, and strong casting 
alloys are unpleasantly corrodible. The whole story 
of this metal is one of compromise, i.e., sacrifice in 
one direction for gain in another. If I were an engi- 
neer, I shoul i make the axial deformation of a sphere 
of metal of given weight under a fixed strain within 
the elastic limit my most important test for its use 
as @ moving part in machinery at ordinary tempera- 
ture. We all know that hardened cast steel stands 
unequalled in that respect, but still both aluminium 
alloys and cast iron come in on account of cost in 
working, &c. Where strength is a secondary con- 
sideration, as in the making of portable utensils, 
aluminium is used, but there is a prejudice against 











18 


al 
LL 
a) 


S 





May 6, 1921 


THE ENGINEER 





489 





its somewhat disagreeable colour. This also applies 


to cheap jewellery and other personal adopriments! |; 


The most important use of the metal is in the con- 
struction of oil engines and motor cars, and that part 
of my subject will be treated in detail later on. I 
may say, however, that the extensive use of aluminium 
in the construction of aeroplanes during’ 

soon be a thing of the past, apart from motor 
Steel stampings of standard types will no take 
its place as being more This is to some-extent 


anticipation, but the yp . of 
aluminium are so impressed on my mind L felt 
constrained to make this little excursion. 


Tue Commyc or Execrronytic ALUMINIUM. 


To return to history, the electro-thermice production 
of aluminium bronze was introduced by the Brothers 
Cowles in the ’eighties, but from reasons which I 
shall discuss later, it was only a nine-days’ wonder. 
The actual electrolytic production of aluminium itself 
started in the ‘nineties in various countries. All the 
inventors used mixtures of eryolite, fluorspar and 
alumina as electrolytes, besides which all used some 
kind of modification of Siemens electrie furnace. The 
main thing was the electrolyte, hgt the mixtures 
were rule-of-thumb ones. No actual knowledge of 
the solid solutions of alumina in the fluorides existed, 
and the process was extremely wasteful. My first 
actual experience of this class of smelting came at a 
lecture at the Royal Institution in 1892, when I 
acted as assistant to the lecturer, the late Sir Joseph 
Wilson Swan. During the course of-an hour about 
an ounce of aluminium was produced by the so-called 
Hall process, and the “ingot” was exhibited by 
Swan, who triumphantly held it up before the audience 
by means of a pair of laboratory crucible tongs. A 
small result indeed, but historical in so far that that 
was the first time the process was shown to the 
British public during a popular lecture. The actual 
entry of electrolytic aluminium into the market 
afterwards came extremely rapidly, and as early as 
1896 I acted as consulting chemist to the now extinct 
Aluminium Supply Company, Limited, at Manchester. 
Rolled and drawn sections of all kinds, notch bars 
and castings were on the market, and the metal had 
come to stay. I soon tried it for Structural purposes, 
but found that steel struts and stays were necessary 
for obtaining the desired rigidity. The coming of 
commercial aluminium and the internal combustion 
engine almost together raised high hopes as to the 
ultimate conquest of the air, which was eventually 
made, but with aluminium as a humble accessory. 
About this time, Mills, of Newcastle-on-Tyne, started 
making castings from 70/30 Al Zn alloy, and he held 
the field in the growing motor industry till about 
1905, when several bigger firms started to take an 
interest in the matter. Turning in other directions, 
I may mention that aluminium plates were tried for 
process printing, but the difficulty of plating the 
metal with a harder one militated against its exten- 
sive use for the purpose. Cooking utensils and field 
flasks appeared quite early ; yet, apart from cigarette 
cases and match-boxes, aluminium soon dropped out 
of the fancy goods trade. All the same, the peace 
uses for aluminium were, as shown above, quite 
numerous. During the war an enormous demand for 
aluminium started, and the production of the ingot 
metal assumed enormous dimensions. Still the 
demand was greater than the supply, and the Govern- 
ment had to put both virgin ingot and scrap under 
control. The constant demand for repeat parts 
caused die casting to be resorted to on a scale which 
could not possibly be kept up after the cessation of 
hostilities. In this country the pouring die method 
was used almost exclusively, and it was brought to a 
very high degree of perfection. Such articles as 
motor pistons, detonator tubes for Mills’ bombs, 
instrument covers, &c., were produced by die casting 
in incredible quantities from aluminium alloys. The 
way in which the engineers overcame faults by 
altering the designs submitted, applying the runners 
and rises correctly, &c. &c., was most creditable, 
and I have never seen any foreign die castings of 
any kind to equal the English ones. To a limited 
extent the industry will, no doubt, survive, but it 
can never recover its war dimensions during peace 
time. 

In the electrical industry, aluminium wire and bars 
are used extensively as conductors. Commutator 
sectors and brush-holders are sometimes made from 
aluminium as well as various sundries. 

Having now broadly outlined the coming of 
aluminium as a really commercial product, I shall 
in the next article proceed to discuss details regarding 
the properties of pure aluminium in the first instance, 
as well as its principal uses. 
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Handbook of Building Construction. By Grorce A. 

+ Hoor and Nataan C. Jonnson. London: McGraw- 

| Hill Book Company, 6 and 8, Bouyerie-street, 
E.C. 4. In two volumes, price £3 net. Pp. xliv 
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THE encyclopedic nature of this work can be realised 

when it is stated that it is compiled by a staff of 


direction of the two editors-in-chief, whose names 


individual subject is dealt with by a 
competent writer, suffers from the evils that are 


of view their work seems to be quite 
its value is lessened on this side of the Atlantic 
the fact that it deals entirely with 


reasons 
beginner. 


and Construction; Estimating and Contracting ; 
Mechanical and Electrical Equipment. Part L[. 


H 


the ts of structural theory. A great deal of in- 
formation is given im a concise form, but the allot- 
ment of space to the various sub-heads is somewhat 
uneven ; thus the ‘important subject of eolumns 


given. In the article dealing with wooden beams 


which, though serviceable, ‘could surely be found 
elsewhere. 
on detailing, which should prove useful. 


the first volume, and deals with structural data. 
After describing fire-resistive construction, the various 
elements of a building are considered in detail, 
foundations, floors, roofs and walls; the subject of 
foundations might have been treated more fully, 
particularly as regards earth pressures. In the 
chapter on roof trusses, very complete tables are 
given of the stress coefficients in various forms of 
trusses, whereby the stress in any member can be 
found immediately, and, in fact, the whole subject is 
dealt with very thoroughly. Brickwork in the 
chapter on walls is dismissed somewhat briefly. The 
section then proceeds to consider details such as 
partitions, windows and doors, and is completed by 
chapters on retaining walls, tall chimneys, and domes, 
the last subject being treated very thoroughly. 


some general architectural remarks, considers the 
detailed design of various classes of buildings, such as 
schools, offices, and so forth; the latter part of the 
section is good, but it is doubtful whether any real 
architectural knowledge could be obtained from the 
short dissertation in the former part. 


Part I., which treats of construction methods. The 
general principles of excavation, erection of structural 
steelwork, &c., are discussed somewhat briefly, and 
also the co-ordination of the various trades involved 
in the construction of a building. The next section 
describes in greater detail the construction equipment 
required in the above-mentioned operations. The 
seventh and last section of Part I. deals with the 
various materials used in building construction ; the 
information given is fairly complete, though some 
materials are dealt with more thoroughly than others ; 
structural steel has four pages only devoted to it, 
while reinforcement for concrete is given twenty. 


estimating and contracting. The estimation of steel 
buildings is considered in the first section, the author 
of which very rightly insists on the great importance 
of the local characteristics of the site itself in their 
relation to the cost of the building to be erected on it. 
The second section deals, rather shortly, with the 
estimation of a concrete building; the author of it 
attaches considerable importance to the use of a 
certain variety of squared paper for estimating pur- 
poses, but, judging from the examples in the text, 
the main result is, difficulty in reading what has been 
written. The third section, on architectural practice, 
gives in four pages some notes on architects’ fees, 
typical forms of contract and methods of financing a 
building project. The subject of contracts is developed 
more fully in the fourth section. The fifth and last 
section of Part I. treats of specifications, and though 
very brief, contains many useful suggestions. 





forty-six specialists or associate editors under_the 


ng the advantage that each 
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The volume is divided into three parts: Design 


ies seven sections, of which the first deals with 


. The section is completed by three chapters 


The third section occupies nearly the remainder of 


Section four, which completes the first volume, after 


The second volume opens with the fifth section of 


Part Il. contains five sections, and deals with 


ment, and comprises fourteen sections. It is followed 


|| by appendices, which include the following subjects : 


—Specifications for various materials; results of 
tests on various materials ; mechanical properties of 
126 varieties of American timber; working stresses 
ar is provided with a wealth of ili 
with a illus - 
‘trations, diagrams and graphical charts; a par. 






facilitate very much the proper 
the text. Making due allowance for 
that have been to notice above, 
said on the whole that the editors-in-chief 
have been very successful in maintaining a just 
balance between the amount of space allotted to the 
various subjects, and have collected a vast amount of 
valuable information into a reasonable compass. 
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Railway Signalling (Mechanical). By Leonard P. 
we an the Repel Teckadenl College, Glesgow, One 
at , » ) 
of the Text-books. Edited by G. Moncur. 
London: Constable and Co., Limited. 14s.—The leading 
on are those by Mr, Raynar 

Wilson, but as his Railway Signalling " has 
for some time been out of print, it is fortunate that the 
of this aspect of railway engineering and 
operation can have such an excellent work as that by Mr. 
@ second edition has now been issued 


HE 
it 


receives six pages only out of ninety-three, while| Qn comparison with the first edition, we find that very 
unsymmetrical bending oceupies sixteen. Certain | little change has been The latest Requirements for 
graphical — for reinforeed concrete which are| New oe replaced = merce; 
iven are genera] enough for inclusion in this | @ppeared ; some additi paragraphs as to -circuit 
out of the sth, and, moreover, they are difficult have been inserted, and the miniature train staff instru- 
to read without a magnifying glass. The second ment is described and illustrated. Some verbal amend. 
section deals with structural members and con-}™@@! have been made, and the author now definitely 
‘states that where one signal is required to detect several 

nections, a considerable proportion. of She being | points, electrical is preferred. He, however, 
devoted to reinforced concrete beams slabs. etek ciiiding s0 plies Nehts Sor viguala, fella to mention 
There are also some excellent articles on that the Great Western and Great Central companies have 
connections, especially on timber splices and riveted | adopted them, which fact somewhat the fears 
joints for steel members. arches receive ee rae oe a ote 
rather c treatment, but columns of all materials f edition im 2 é lune 7t! 2, we 
are dealt with again, some further formule being said, in reference to the interesting chapter [X., that the 


given appeared to contain the maxi | 
ms—crossover junctions have split - 
di ing roads, and in the terminal 
stop signals. In these matters 
change—a fact that is to be re- 
rising expenditure. Two matters 
the review of the first edition we 
pow refer to. (1) The difference in height between 
signals of varying importance should be about 3it.; to 
“step” them 6ft. is unnecessary ; moreover, that is the 
distance between an upper stop and a lower distant arm. 
(2) To provide the stretcher bar of facing points on single 
lines with only one bolt hole, 0 that they cannot be bolted 
except when lying in one position, is a mistake. Before 
a was invented, it = have been desirable. 

ae pointe, in derailing switches, should be 
capable of being bolted in either position, as then they 
can be bolted for a shunting movement. These may 
appear matters of small moment, but we are dealing with 
a text-book, where accuracy is most essential. 
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Well Boring for Water, Brine and Oil. A manual of 
current practice, by C. Isler. Third edition. 1921. E. and 
F. N. Spon, Limited, London and New York. 5jin. by 
Sjin. Pp. vii. + 259. Price 16s. net.—This new edition 
is shorter by about twenty pages than the last, which was 
published in 1911, as some sixty pages of particulars of 
bored wells and their water yields have been omitted. In 
their place we find that a table of the aqueous geological 
formations of this country has been added. It is a simple 
list of strata, very similar to such as can be found in any 
book of geology. The author took an active part on the 
war front, introducing many improvements in boring rigs, 
and more especially in combined hydraulic and shot 
drilling methods. Much of this work is described with the 
aid of numerous illustrations. It is a pity, however, that 
a scale is given in only a few casé. It is to be hoped that 
recent developments in strainer tubes, to which much 
attention has been directed in India, will receive notice 
in the next edition. 


A Text-book of Surveying and Levelling. By H. Threlfall. 
London: Charles Griffin and Co. 1920. 2ls. net.- 
This is a very practical text-book, divided into two 
distinct sections, the first dealing with the comparatively 
simple kind of surveying required in the preparation of 
local plans, while the second part is devoted to the more 
elaborate operations of surveying large tracts of country. 
The style of the volume savours somewhat of the student's 
text-book, but it should be, nevertheless, very welcome 
to many professional men with only a slight, or rusty, 
knowledge of surveying. The author deals with his sub- 
ject quite thoroughly, starting with the formule of plane 
trigonometry and describing all the paraphernalia used 
by the surveyor. The descriptions include particulars 
of the new Zeiss level, which weighs only 84 Ib., and various 
other modern instruments. The whole book is, in fact, 
well up to date. At the ends of the various chapters there 
are sets of questions to help the student in checking his 
reading. 


BOOKS RECEIVED. 

Automotive Ignition Systems. By E. L, Consoliver and 
G. I. Mitchell. London: McGraw Hill Publishing Com- 
pany, Limited, 6 and 8, Bouverie-street. Price 15s. net. 

Modern Sanitary Engineering. Part II., Sewerage. By 
Gilbert Thomson. London: Constable and Co., Limited, 
10, Orange-street, Leicester-square, W.C. 2: Price 18s. net. 

The Technical Examination of Crude Petroleum Products 
and Natural Gas. By W. A. Hamor and F. W. Padzett 
London: McGraw Hin Publishing Company, Limited, 





Part TTT, deals with mechanical and electrical equip- 


6 and 8, Bouverie-street. Price 36s. net. 
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ELECTRIC SOAKING PIT GRANE 


SIR WILLIAM ARROL AND CO,, LIMITED, GLASGOW, ENGINEERS 





Electric Soaking Pit Crane. 





THE accompanying illustration represents a six- -motor | 


electric soaking pit crane which has been recently cs 


for the works at Sheffield of Vickers Limited by Sir W: 
Arrol and Co. 


Limited. The crane is furnished with a 


specia' crab for handling ingots which runs between the 


main girders and with an auxiliary crab which runs on 
the tops of the girders. 
operated by an independent motor. 

The following are the leading particulars of the machine : 


Maximum load for the ingot crab .. 3 tons 
Size of ingots from 8in. to 18in. ae 

Range of lift of ingot tongs . 17ft. Bin. 
Maximum load for auxiliary crab .. 10 tons 


Hook on crab can descend 12ft. below ground level 


Span from centre to centre of track rails 60ft. 
Height from floor to rail level -- 32ft. 

Head room above top of runway rails .. 13ft. 11 fin. 
End space on each side of runway rails. 12ft. 
Current for motors, continuous é 220 volts 


Each motion.of the crane is 


ductors stretched between the two end carriages and 

insulated by means of globe strainers, by which the tension 
| ean be adjusted if necessary. © wires are supported 
at intervals on porcelain insulators. 

As will be seen, the main girders are of the lattice form, 
and there are auxiliary lattice girders to carry the platform 
and travelling gear. Each main girder is connected to 
its auxiliary girder by a system of horizontal bracing, so 
as to give lateral stiffness to the crane. The end carriages 
are built up of rol'ed steel sections provided with dia- 
| phragms, and they are connected to the girders by fitted 
Is pene ond napuynmnet platen, so as to prevent cross winding. 


| stiffened and riveted together. 
| column and to carry the driver's cage. 


| steel axles running in gunmetal-bushed bearings. One of 

the axles is driven by the 10 horse-power traversing motor 
through machine-cut steel spur reduction gearing. 

The ingots are lifted by means of forged steel tongs, | 

| which are carried at the end of a steel column, which, in | 
its turn, is suspended on four falls of steed wire rope, two | 


The ingot crab has a hoisting ail of 50ft. and a/ falls of which are wound on to a cast iron drum | 


traversing speed of 100ft. per minute with the full load of 
3 tons, with which load turning can be effected at the 
rate of eight revolutions per minute. The auxiliary crab, 
with its full load of 10 tons, can hoist at 50ft. per minute, 
and be traversed at I00ft. per minute. The crane itself 
can travel at from 250ft. to 300ft. per minute when 
supporting ite full load. The motors are all of the totally 
enclosed, series-wound, reversing type, and are of the 
following sizes and speeds :— 


B.H.P. R.p.m. 

Ingot crab— 

Hoisting 25 450 

Turning 10 725 

Traversing 10 725 
Auxiliary crab— 

Hoisting 50 580 

Traversing 10 725 
Crane— 

Travelling 25 450 


The controllers are of the poe reversing g type. They 
are mica-insulated throughout, and have resistances of 
the protected type. The switchboard, which is an 


enamelled slate panel, has on it a double-pole red 


breaker. with an overload and a no-voltage r ; 
single pole relay for each motor circuit and one for the 
common return; a pilot lamp; a plug and socket for a 
portable lamp ; and a switch and fuses for the Jamps. 

The hoisting motion is furnished with a limit switch 
to prevent overwinding. The switch is of the shunt type, 
is actuated by a positive drive, and is so connected that, 
when the snatch block approaches dangerously close to 
the gearing, the main circuit breaker is opened so that the 
current is cut off from the motor, which immediately 
comes to rest. The circuit breaker can be closed and the 
motor started on'y in the reverse direction, whilst the 
block is in an unsafe position. The Jimit switch is of the 
self-resetting type. An over-lowering switch is also pro- 
vided. Current is conveyed to the crab motors by means 


of collectors which rub on bare hard-drawn copper con- being wound on to a east iron drum, grooved right and 


| 


rotated by the 25 horse-power motor through a double- 
reduction machine-cut steel spur gearing. drum is | 


take the full amount of rope at a single lap. The rope, | 
which is of extra flexible quality, and has a soft iron core, | 
is of sufficient length to leave three coils on each end of | 
the drum when the tongs are in the lowest position. The | 
steel column is guided in its travel by means of a lattice | 
steel frame, which is suspended frofn the underside of the | 





| lifting column, and is driven by means of a pinion carried 


crab. The gear is equipped with a solenoid brake. 

The fulcrum bracket for the tongs is suspended on a 
chain that through the lifting column over a 
guide sheave and sprocket, and is attached to weights 
which are arranged to rise and fall in a guide. The upper 
end of the tongs is fitted with rollers, which work in guides 
attached to the lower end of the lifting column. The 
sliding weights are sufficiently heavy to overcome the 
weight of the tongs and keep the upper ends pressed 
agvinst the top of the guides on the lifting column, thus 

jing the tongs open, To close the tongs a brake is 
ied to the chain sprocket which prevents the tongs 
bong raised. The hoisting motion is then started. and the 
hoisting column being lifted, its upper ends press the tongs 
apart, . thus closing the grips on the ingot. The ingots are 
rotated by means of a spur ring, which is fitted to the 


on & vertical shaft. The latter is driven by a 10 brake 
horse-power motor through worm reduetion g2aring. The 
worm wheel has a phosphor bronze rim on 4 cast iron 
centre, and the worm is of forged stee]. Both worm and 
worm wheel work enclosed in an oil box and the shaft of 
the former is provided with a ball theusi bearing. 

The frame of the auxiliary crab is made up of steel 








sections, gusseted and riveted togsther. The crab is, 
like the ingot crab, carried on four doubled-flang>d cast 
steel wheels, one of the two axles being driven by a 10 
brake horse-power motor through spur g*aring. The load 
is lifted on four parts of plourh steel wire rope, two parts 





| The crab frame is constructed of steel sections gusseted, | 
A lattice steel framing is | 
| attached to the underside to form a guide for the lifting | 
© crab runs on | 
| four double- flanged cast steel wheels which are keyed on | 


| controlled speed of the motor. 


turned and grooved, and is of large enough diameter to | steps 





left hand, the drum being driven through triple reduction 
| gearing by a 50 brake horse-power motor. 

There are a solenoid and a mechanical brake, both 
being automatic in their action. The electric brake is 
fitsed to the motor spindle, and is operated by means of a 
solenoid magnet which is so arranged that the brake is 
released directly the motor is started and is reapplied 

| directly the current is cut off or fails for any reason. The 
| brake is of the post type, and is said not to produce any 

| bending action on the motor spindle. The straps are of 
forged steel, and they are fitted with cast iron brake blocks 
| which are lined with Ferodo. The brake can be adjusted, 
the means for doing so being readily accessible. The 
mechanical brake is of the friction dise type, and it has 
been designed to be powerful enough to have complete 
control of the load and to prevent it from lowering unless 
the motor is started by power in the lowering direction, 
and so that acceleration of the motor when lowerinz is 
prevented, for the load cannot descend faster than the 
The brake runs between 
two bearings and the working parts operate in oil. 

The crane travels on four double-flang>d wheels. Two 
of the wheels, one at each side of the crans, are fitted with 
spur rims, which are driven by a cross shaft extending 
from one end of the carriag> to the other and supported 
at intervals by cap bearing; having adjustable gun natal 
. In order that both ends of the crans miy be 
started simultancously, the travelling motor is mounted 
at the centre of the span and drives the cross shaft through 
| single-reduction spur gearing. A solenoid brake is fitted. 

The operator's cag> is carried on one sid> of the guide 
frame for the lifting column, and it is larg> enoug’: to con- 
tain the controllers and switchboard for operating all the 
motions of the crane. The sides of the cage are plated to 
protect the crane driver from the heat. 





IRON MANUFACTURE AND SHIPBUILDING 
IN JAPAN. 


Tae Japanese Special Economic and Financial Inves- 
tigation Committee adopted at its moeting, held on Febru- 
ary 14th, under the chairmanship of the Premier, Mr. Hara, 
the national policy regarding the iron and shipbuilding 
industries of the country previously decided on and 
recommended by the sectional committees. The following 
is a brief résumé of the policy in question :— 

It is considered most important to combine the existing 
ironworks, while the iron industry should be protected 
by the imposition of an import duty of 10 per cent. on 
pig iron’ and 15 per cont. on other iron and steel, except 
that intended for shipbuilding, which may be exempted. 
Japanese manufacturers should be subsidised for the 
duration of the conventions to the extent of the difference 
between the above enhanced duties and the conventional 
tariff, while those employing Japanese steel for ship- 
building might be subsidised to the extent of a sum equi- 
valent to the import duty on the same kind of steel. 

Iron manufacturers should be exempt from payment 
of business and income taxes for a period of ten years, 
provided their equipmnt fulfils the requirements of the 
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Iron Industry Encouragement Law, which should be 
revived. 
protected. 
Tron and stee] of Japanese make might be employed in 
most Government building works. Due ion should 
be given for the marine and land transportation of iron 
ores and iron manufactures. Japanese fron miarufac- 
turers might be granted special financial facilities; while 
an ample supply of iron should be insured by the procuring 
of foreign products, the improvement of transportation 


methods, their economical emplo: t and the encourage- 
ment of domestic production. technical side of iron 
manufacturing might be ad 


by es the 
study of the manufacture, the prey hy, of labo- 
ratories, the training of experts and standardisation 
of manufactures. 

Ths existing Shipbuilding Encourageme: 

to be inadequate for the protection of the industry, and 
it is considered important to exempt from import duties 
the steel and wood necessary for building and i 
vessels—including warshi in order to place the Japanese 
shipbuilders on an footing with foreign manufac- 
turers; also to exempt from import du fitti 
engines and other parts, including half-finished wee, 
which cannot be manufactured in Japan or may not be 
manufactured on account of patents. 





~- 
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Institution of Automobile Engineers 


AT a meeting of the Institution of Automobile . 
held on Wednesday, April 27th, Mr. H. L. Hes ‘ 
M.Sc., read a paper entitled “ The Ball Bearing: In the 

ing, under Test, and on Service.”’ 

The author adgpted the somewhat unusual 
considering in the first place the stresses which a ball 
bearing would have to experience in actual work, and 
then went on to deal with the manufacture. A very 
suitable opening to the paper consists in tables showing 
the maximum and minimum clearances and interferences 
between a ball bearing and its housing recommended 
by various ball bearing manufacturers. In commenting 
on this, the author gives an interesting table showing 
the amount of axial pressure required to push a solid 
eylindrical plug into a collar under varying conditions of 
interference between the two. Aftér a consideration of 


the conditions, the author then to 
i due 





the stresses on automobile wheel 
weight of the car and 
and when rounding a 
shock through road inequaliti 
propulsion and braking of a 
almost entirely mathematical, requires to be 
in full in the paper. The author concluded 
by recommending that the revolving ring 
should be about (.0005in. larger than that o 
and that the non-revolving element should be — fit. 

The author then went on to consider the ¥ 
journal bearing to stand side thrust, and was 
that, subject to there being no initial side thrust, 
ordinary side stresses to which automobile 
are subject on the road could be taken by journal bearings 
without over stressing them. 

The author then dealt with the stresses due to load, 
friction, heat and centrifugal, force to which the bearing 
is subject in service. This discussion again was mathe- 
matical, but the author had some interesting 
to make. He stated, for instance, that what has hitherto 
often been assumed to be rust or corrosion due to moisture 
or acid in the lubricant is really oxide of iron produced 
by excessive temperature due to overload, and that many 
failures of high-speed bearings are due not to tho high 
load or acid but to this increased temperature. He went 
on to say that a reduction in the number of balls will 
not help to cure this, but that the remedy is to be sought 
by increasing the radii of curvature of the race-ways. In 
further studying this question of heat, he concludes that 
it is chiefly generated by the friction between the balls 
rather than between the balls and the race-ways, and 
recommended the fitting of a brass cage with a view to its 
reduction. 

In considering the rated load per ball recommended 
by ma ers for thrust and journal bearings respectively, 
he assumed that thrust bearings are relatively under-rated 
as to their load-carrying capacity, and put this down 
largely to the want of lute uniformity in the size of 
the balls. As evidence he stated that he had tested thrust 
bearings with balls of uniform size and found them capable 
of withstanding a greater percentage increase in rated 
load than journal bearings similarly fitted. The mathe- 
matics used by the author are somewhat lengthy, but full 
of interest. 

The last part of the paper was concerned with the 
manufacture of ball i and it is interesting to note, 
in connection with the care taken in their construction, 
that the bars from which the ball races are made are 
collected according to their Brinell hardness number, and 
all bars of similar hardness are, as far as possible, machined 
at the same tool setting, so as to ensure uniformity in 
regard to internal stresses. An interesting description 
was given of the methods adopted in providing and main- 
taining gauges accurate to 0.00005in., and also of the 
rectification of the gauges by means of a 30-ton i 
testing machine, which applies pressure through two balls 
at right angles to the direction in which the gauge is to be 
expanded in order to rectify it. Some interesting results 
of tests to destruction were then given, from ich the 
author concituded that small balls wear away faster than 
larger ones. . 


. 





In a series of tests recently made by Prof F. 
Watson, of the University of Minois, in a special fi 
room 8o as to obtain comparable results, it was shown 
that there is greater sound insulation in i 
wall than in one of so-called hollow block units 
same material, and that a thin 
lath base has the best insulating qualities of any of the 
types tested. 


<= 





The electro-iron industry should be similarly |. 
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Boiler Feeding by Gravitation. 


For its operation th apparatus déperids upon gravitation, 
and it posnesses the advantage thet it'eam deal with 


“Tue Excwece” 


FIG. i AUTO-THERMAL FEED FITTED TO LANCASHIRE BOILER 


of high temperature, and can, therefore, make use over 

in of the water which has heem evaporated, to 
with the water from a feed heater or from steam traps. 

Fig. 1 shows the ee eT a as 
junction with an overhéad feed tank’ exhaust steam 
feed-water heater applied to a Lancashire boiler. Fig. 2 
is a sectional elevation of the two vessels f ing the 
single lifting unit, which serve to collect and lift the 
water. Fig. 3 is an sectional view of the main 
steam valve whieh ‘the ‘lifter, and 4is a 
similar section of a diaphragm valve the function of which 
will be described later. 

iance consists of 4 lifter C, E—Figs. 1 and 2— 

The lifter receives all the water 


The 
and a f H—Fig. 1. 















Beder fete Tama = 


steam 
water heeter 


_ 

the piston and to put it into equilibrium. 
P isa pet valve for exhausting the steam from the 
underside of the pista M wader action of the two 
tappet arms U and in hi 
in turn are operated by the float Z in the chamber E rising 
and falling as the lifter fills and empties. A pipe W 
connects the inside of the lifter with oo S 
the Soe ragm Q in the valve J—Fig. 4—the plunger o 

the spindle V, opens oma closes the double- 
. T, which alteunatively admits live steam 
or exhausts the latter under the rise and 
pressure within the lifter. The supply of steam 
to feeder must be diréct from the boiler, but 
the steam for the lifter need only be of sufficient 
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‘Perforated Steam Delivery Pipe 
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“Tre Encwcer” 


FIG. 2—LONGITUDINAL SECTION THROUGH LIFTER 


of condensation from steam traps, &c., together with the 
make up feed to the boiler, and lifts it into the feeder H, 
which is situated well above the boiler, whence the water 
gravitates into the boiler, The lifter consists of a envi 
drum C with suitable ings for the discharge pipes o 
steam traps, &c., one being allocated to the feed water 
heater shown on the right-hand side of Fig. 1, so that all 
the feed water is received into one common vessel. From 
the receiving drum all the water gravitates through the 
valve D, the o of which can be adjusted, and the 
flap valve D'—Fig. 2—to the lifter drum E, which is con- 
nected by means of the check valve G and 4 Vertical pipe 
X to the feeder H, the pipe X also wey be & teturn pipe 
to convey the water from the feeder to boiler through 
the valve K—Fig. 1. < 
The rise and fall of pressure in the lifter drum F, in 
performing its function, is utilised to admit steam from 





pressure to ensure the water being lifted into the feeder. 
Assuming that the apparatus has just delivered a supply 
of water to the boiler, the feeder H will be r eo — 
boiler pressure, the valve 8 being o to the r an 
the valve T—Fig. 4—closing the pos snecon Similarly, the 
lifter cylinder E being empty the float will be at its lowest 
position, and the tappet lever U' will te pressing the 
poppet valve P against its seating—as shown in Fig. 2— 
the steam pressure being thereby retained under the 
piston M, which is then in equilibrium, while the valve L 
is held against ite seat, The exhaust valve N, being open, 
water entering the collecting drum C is free to gravitate 
into the lifter E, raising the float and eventually opening 
the valve by the tappet lever U, thus exhausting 


the steam from below the piston M. The area of the top 
side of that piston being greater than that of the lower 
side of the valve L, the steam pressure causes the piston 



































































492 





| 


to fall and open the valve L, thus admitting steam to 
lifter E and closing the exhaust valve N. The 

in the lifter is conveyed thro the pipe the 
and 4—which is 


HH 


F 
a 
ite 


P 
through the hole O and the valve L 
shutting off the steam from the lifter 
the exhaust valve N. The fall of pressure 
brings down the diaphragm Q im the valve 
exhaust valve T, and allows steam at full boiler 
to pass the valve S into the feeder H and drive the water 
into the boiler through the pipe X and the non-return 
valve K, thus completing the le. 

The proper working of appli is largely due to the 
effective way in which the exhausting or admission of 
steam to the feeder H is controlled by the lifter E A con- 
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FIG. 3-INLET AND EXHAUST VALVE 


siderable amount of experimental work was necessary to 
perfect the main steam valve F—Fig. 3—and the valve 
motion has been so designed that it cannot stop in mid- 
travel. 
pressure on the anderside of the 
pressure on top of the piston to pull t 
its seat. 

The apparatus is made in various sizes, from 250 gals. 
to 3000 gals. per hour. That in use at the makers’ works 
is of the 1000 gals. size, and gives two strokes or pulsa- 


tions per minute. 


— M causes the 
© valve L away from 








By Professor THOMAS TURNER, M.Sc., A.R.S.M 


Castine DIrFICcULTIEs. 


METAL casting may be defined as the art of filling a given 
space by means of a molten metal or alloy. is may 
appear to be a very simple operation; yet experience 
shows that it is the exception rather than the rule to obtain 
a casting which is really perfect. Speaking broadly, the 
higher the temperature at which the operation has to be 
performed the greater are the difficulties which have to 
be met. Hence a man who has been trained in iron- 
founding will readily learn to deal with aluminium, while 
one who has only had experience with aluminium would 
find that he has much to learn in order to deal with cast 
iron. Yet the losses in aluminium foundry prastice are 
by no means inconsiderable. The special difficulties 
which occur in the casting of aluminium are due to a 
pastiness resulting from oxidation, high specific heat, and 
high coefficient of thermal expansion ; but still, on the 
whole, it is a relatively easy metal to treat. With metals 
which have a high melting point the refractories for fur- | 
naces, sand, and cores, nature of the slag, influence of the | 
fuel, change of composition during melting, and other 
factors play their respective parts. It is usually admitted | 
that with castings good foundry practice is mach more | 
important than slight variations in chemical composition 
or physical properties, and i# much more a guarantee of 
satisfactory character. Speaking generally, with 
foundry practice sound castings can be obtained 
any metal or mixtures of metals, provided there are no | 
reactions which lead to the formation and evolution of | 


* Eleventh May Lecture to the Institute of Metala. delivered | 
May 4th, 1921,—Abstract. 
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gases, and that there is no excessive tendency to segrega- 
Fivurprry anp Viscosiry. 
Metals were formerly classified into fusible 
fusible; with the means now at our di 
a 


temperatures. For comparison it may be observed that the 
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The valve L holds to its seat until the reduced | 


|at 347 deg., 0.0293. 
| are also low, though Fawsitt did not feel justified in giving 


| purposes 
rates of flow of equal weights of water and of fiuid metal. 


The Casting of Metals.* 


| wetted, an 


| fully explained 
| molecular forces whose effects are seen in cohesion and in 


| surface 
| have also to be 


| impracticatle. Since metals, at casti 


not only important in connection with casting operations, 
but it plays 0 part in d nel 


epune yt old srorking of mista. Ts inn 
vi t lotation for the tion 
of motallis minerals. 


of the metals, as a class, is greater than that of non- 


viscosity of pure sulphuric acid at ordinary temperatures 
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FIG. 4—DIAPHRAGM VALVE 


is about thirty times that of water, while the viscosity of 
fused sulphur at 187 deg. Cent. is 52,000 times that of 
water at room temperature. Both Fawsitt and Arpi have 
studied the viscosity of metals, and the conclusion arrived 
at is that the viscosity values are much lower than had been 
expected. Thus the viscosity of certain common metals 
is as follows :—Mercury at 65 deg. is 0.0138; bismuth 
at 360 deg., 0.0167; tin at 267 deg., 0.0235; and lead 
The viscosity of copper and zinc 


an exact value. As the viscosities are in all cases only a 
smal] multiple of that of water, it follows that for practical 
there is no v t difference between the 


Surrace TENSION. 


There is one important property of the metals as a class 
that is so general as to be accepted without comment, and 
yet upon this property successful casting is dependent. 
lf into a prepared sand mould water were poured, the sand 
would be wetted and the mould spoiled. But when molten 
metals are red into a cavity in sand the sand is not 
when the metal has solidified any adhering 
sand can be readily detached. Why a particular liquid 
wets a solid, while other liquids do not, is at present not 
The difference is due to the operation of 


tension of the liquid. The properties of the solid 

considered. 8. W. Smith has shown that 
the influence of temperature upon the surface tension of 
molten metals is small. 

The , cohesion, and surface tension of a metal 
are functions of the atomic volume. It is to the two latter 
pro} ies, cohesion and surface tension, that we owe the 
fact that fluid metal does not wet the mould. If metals 
did wet the mould, casting, as we know it, would be 
temperatures, are 
far removed from their boiling points their surface tension 
is very slightly altered by ordinary variations of tempera- 
ture. It is remarkable into how many problems in metal- 
lurgy the property of surface tension enters. Thus it is 


jetermining the melti int of 
ranules and in produci ‘ae “A 
working of metals. Its influence is 


; Trermat Expansion, 
It is well known that the coefficient of thermal expansion 


metals. The metals, however, vary considerably among 
themselves, the coefficient of low melting point metals 
usually being greater than that of those which are less 
fusible. Hence glass and platinum have hy Fag 4 the 
same, coefficient, and the applications of this fact are 
whose metallic properties are less prono’ , like anti- 
mW comninte, havens low, soetiolent, sad ano seeSrely 
low melting point, For the purposes o , aluminium 
and antimony afford an interesting contrast. ough their 
melting points are near together, being 658 deg. and 
630 deg. Cent. respectively, the coefficients of thermal 
expansion are as 231 to 105. Hence castings in aluminium 
contract more than those in antimony, and this leads to 
one of the troubles.of the aluminium foundry. If a casting 
contains a core the metal in cooling tends to bind on to 
the core, and as the tenacity of the casting is relatively 
low, even when cold, and is lessened when hot, it follows 
that there is a great tendency to breakages unless the core 
is removed at a proper stage in the cooling process. 

With pure metals the rate of contraction from the hot 
liquid to the cold solid is. usually regular, though not 
strictly linear, and there is a contraction at the 
moment of solidification. In special cases, as with iron, 


an arrest in the rate of cooling occurs, due to allotropic 


irregularities in their rate of contraction during cooling, 
and some of on changes have an important influence 
on the design and treatment of castings. It may be said 
| briefly that alloys usually contract less than the mean con- 
traction of their constituents; eutectics usually show 4 
low contraction ; while the net alteration in length of a 
casting, as compared with the size of the mould, pends, 
inter alia, upon the thickness of the metal. The term 
“ shrinkage" was ied by the late W. J. Keep to the 
difference between the length of a cold casting and the 
length of the mould into which it was pow But a 
more complete consideration of the subject involves two 
separate stages, namely, the contraction of the liquid 

on cooling to the point of solidification and the 
or shrinkage in the solid or par 


I 


Heap or Metat.. 

best-known device to ensure “ dense 
metal” is the provision of a casting head of sufficient 
height and thickness. There is an idea that the density 
of the is increased by the pressure of such a head, 
calculation shows that the produced 
an alteration of length as to be 
other explanation must therefore 
any increased density of the metal 
observed is due to two principal 
hot metal in the head is in fluid con- 
whole of the interior of the casting during 
the process of solidification, and thus supplies metal to fill 
up the spaces due to fluid contraction. Secondly, just as a 
very moderate pressure inside a soda-water bottle is sufti- 
cient to prevent the escape of the gas in the form of bubbles, 
so the relatively small pressure of the fluid head of metal 
prevents the escape of gas in the form of blowholes. Blow- 
holes are not formed in the solid, but in solidifying metals. 
The net result of pressure, therefore, is that while the 
density of the actual metal remains the same, the density 
of the casting may be considerably increased, owing to 
the absence of intercrystalline and other spaces. 


Casting TEMPERATURE. 


It has long been known that there is a range of tempera- 
ture within which the most satisfactory results are obtained 
when casting any particular metal or alloy, It is only in 
recent years that quantitative values have been given to 
these temperatures. Dealing for the present with pure 
metals only, silver affords a iliar example of the effect 
of high temperatures in pouring, as the metal is less sound 
and does not roll property if too hot when casting. A very 
simple illustration in connection with lead came under my 
observation during the war. It was required to cast a 
small slab of lead on to one end of a long thin strip of brass. 
The articles were urgently wanted in large quantities, but 
the rejections were very considerable on account of blow- 
holes and other faults in the cast lead. The work was 
done by a number of girls in a large shop, and the metal 
was poured into small iron moulds into which the end of the 
brass strips was previously placed. It was not practicable 
to have. a large central supply of fused lead, and each girl 
had a separate melting pot and gas burner on her bench. 
I at once noticed the t difference in temperature which 
the melting pots indicated. I therefore asked one girl, 
who had a pot full of lead at a just visible red heat or, say, 
500 deg. Cent., to turn off her gas burner and to continue 
her work until the metal in the pot was too cold ot ag a 
The strips as finished were all laid out in order, side by 
side, and perhaps 200 were so , each one having 
had its lead cast at a slightly lower temperature than the 
preceding strip. It was at onee evident that the bad cast- 
ings occurred at each end of the series, and that in the 
middle almost every little block of lead was perfect. To 
cure the trouble it was evidently necessary to regulate the 
temperature, but pyrometers were out of the question on 
account of the number of small pots and the frequent 
emptying and filling with lead. I fell back, therefore, on 
the old method of a test by stirring the lead with a strip 
of soft white wood. This instantly bursts into fame when 
the lead is too hot, while it requires an appreciable number 
of seconds to ignite at the proper temperature, and it will 
scarcely ignite at all in just molten lead. By this simple 
means the trouble was almost entirely overcome. 


SuPERHEAT. 
In dealing with casting temperatures it is usual to refer 
to the temperature of the metal in the ladle, and not to 
that in the mould. Obviously the latter is the important 
factor, but the former is the more easy to ascertain or to 
modify. In ice it is usual to employ bare base metal 
oman, amainone direct reading galvanometers, in order 
to determine the temperature of the metal before pouring. 
Some excess heat must be supplied, above that panies 





just to melt the metal, if it is to flow in a stream from 
le and run to the most distant part of the mould, It is 
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not possible to fix a definite amount of superheat, such as 
100 deg. Cent., and apply it in all cases. Metals with a 
high melting point will obviously lose heat more quickly 
oe being oe than those which are more ble. 
The weight o ae heat, the rate of pouring, 
and the size of casting, all have to be taken into aceount. 
A rough approximation may be made by taking 5 to 20 per 
cent. of the difference between the ordi temperature 
and the melting point of the metal, and ing this per- 
centage in order to obtain a suitable ladle temperature. 


Gases in Merars. 


The fact that castings so frequently contain hollow 
cavities or ** blowholes ’’ has naturally led to considerable 
attention being paid to the relationships which exist 
between gases in metal under widely varying conditions. 
Molten steel, for example, may retain many times its own 
volume of gas, chiefly hydrogen and carbon monoxide, 
and may give off a considerable proportion of these while 
cooling from the pouring temperature in an ingot mould. 
The non-ferrous metals as a class-do not dissolve such large 
volumes of gas and behave in more varied ways towards 
gases with change of temperature. The study of gases in 
metals may be considered under three heads :— 

(a) The metal may absorb gas at a low temperature and 
give it out again when the temperature is raised. This 
class of phenomena does not come within the of the 
present address, as the effects are observed before a melting 
teraperature has been reached. 

(6) The gas may result from reactions which occur 
within the metal while it is in process of solidification or 
after it has been solidified. From the metal caster’s point 
of view gas of reaction presents the greatest difficulty, and 
the only remedies are (1) to cx lete the tion, either 
by sufficiently long melting and stirring, or by the addition 
of a suitable chemical agent, or (2) to add some material 
which will assist the metal to absorb the gases. 

(¢) The gas may be dissolved in metal, much as air dis- 
solves in water. The solubility of gases in non-ferrous 
metals and alloys has been studied by many observers. 
From some recent experiments conducted under my 
direction the opinion arrived at was that the presence of 
any of the common gases, either in the in 
which the metal is melted or in the metal itself, does not 
necessarily lead to blowholes or porosity in the ingot, pro- 
vided that the metal is well melted and poured et @ suit- 
able temperature and in a proper manner. This con- 
clusion, though negative, is of considerable practical 
importance, since it indicates that the first essential to 
success in metal casting is proper melting and a suitable 
pouring temperature, and that the influence of dissolved 
gases, or of the gases in the furnace, though at one time 
much feared, has become, in the light of further investiga- 
tion, of much less relative importance. 





CONTRACTION AND SHRINKAGE 


The volume changes which take place while the hot fluid 
metal passes into the cold solid casting were studied during 
last century by Mallett, Roberts-Austen, and Wrightson. 
More accurate methods, such as the weighing of a silica 
flask in metals at known temperatures by Pascal and 
Jouniaux, have been since adopted. For metals, such as 
aluminium, which attack quartz, Edwards and Moorman 
have recently employed graphite cylinders. Speaking 
generally, apart from the unusual behaviour of bismuth, 
no abnormalities or points of special interest to metal 
casters have been observed. The majority of the metals 
or single substances appear to contract uniformly down to 
the freezing point, then to pass sharply, with contraction, 
into the solid state, and continue to contract uniformly 
down to the ordinary temperatures. 


Density or ALLOYS. 


For many of the purposes of the engineer it is essential 
that a casting shall be able to resist the passage of gases or 
of liquids in order that pressure may be maintained. 
Hence density is of considerable tical importance. 
lt might appear at first sight that the density of an alloy 
would be the mean of the densities of its constituents, when 
allowance has been made for the percentage composition 
by weight. Thus, for example, if the alloy consist of 50 
parts by weight of metal of specific gravity 2 and 50 parts 
by weight of metal of specific gravity 10, the density would 
be 6. But that this is not the case was pointed out by 
Matthiessen many years ago. If we consider 100 grammes 
of the above alloy it would be made up of 50 grammes of a 
metal with specific gravity 2 or, in other words, of 25 c.c. 
of this metal; it would also contain 50 grammes of the 
metal with specific gravity 10, which would occupy a 
volume of 50 ~ 10, or 5c.c. The whole volume would 
therefore be 25 + 5 = 30c.c., and the density will be 
100 + 30, or 3.33, and not 6 as previously suggested. The 
result of this is that whenever two substances which differ 
in density are mixed together, and the theoretical density 
-—assuming there to be no expansion or contraction—is 
represented on a density-percentage weight diagram, the 
result is not a straight line but a curve. is curve is 
hyperbolic in character. In order to determine whether 
contraction or expansion has occurred, it is to 
note the relative volume of the metals, first when separate 
and second when alloyed together. 


Atumiyium-zinc ALLoys; Errect or RaTEe or 
CooLine. 


In a series of experiments conducted in ha Mery roe 
casts were pre in the form of round of lin. dia- 
meter, one series being chilled by casting in an iron mould, 
while the others were cooled more slowly by casting in 
sand. The percentage of zinc was varied from 100 down to 
zero in ten steps. The results of the experiments show that : 
—(1) In the case of the pure metals the density of the sand 
and chill castings were alike to three places of decimals. 
Any small difference which was observed only occurred 
in the fourth decimal place, which is well within the limit 
of experimental error. (2) In each set of experiments the 
alloys gave higher values in the chill casting than in the 


sand casting. (3) The t hetween the 
results and the theoretical value ia peed, though between 
castings are 


about 75 and 90 per cent. of zine the chill 
slightly more dense than the theoretical value, while they 
are less dense in the middle of the series. The increase of 





shown distinctly on a 
subject has been studied by Rhodin and 
has been ted that the relative amount of the two 
metals, and of copper, which does not differ 
largely from zinc, may be estimated for commercial 
poses by density determinations. 


pur- 


Errecr on Orsaer ALLoys. 


metal was as follows :— 


Per cent. 
Copper . 63.98 
Zine 34.85 
Lead 0.77 
Tron 0.34 
Tin .. eth 0.06 


When the alloy had been melted, sand castings and 
chilled castings were pre , side by side, from the same 
pot, at the same time. 6 castings were rods of about lin. 
diameter. On the average the sand castings showed a rela- 
tive density of 8.468 and the chill castings a relative 
density of 8.724, 

The calculated density from the above composition, 
assuming no volume change, is 8.08. Hence the contrac- 
tion of volume, due to combination when the metals were 
alloyed, was about 7.7 per cent., while the expansion due 
to slower cooling was 2.95 per cent. 

There is little doubt that the comparative failure, in 
recent years, to connect the density with the composition 
and structure of alloys has been due, at least in great 
measure, to a want of recognition of the difference which 
pas in many cases, between slowly and quickly cooled 
alloys. 





—>== 


Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





LABOUR'S SHARE. 


Sin,—Mr, Williams takes the value of the wealth produced 
to be the total of the value of the real wealth produced plus 
the value of some services. Even by taking the wealth produced 
to be a much higher figure than is the case, he concludes that 
the Fabian's estimate is inaccurate. 

He considers my ec« ics to be d, but fails to prove 
his point. Let me ask him why, if he considers aérviees to be 
wealth, he only includes some services and not all. He appears 
to be guided by the erroneous assumption that the total of 
incomes must of necessity show the value of the “ real" wealth 
shared, and hence includes sufficient value in services in order 
to make them agree. 

The theories which he and many political economists hold, 
I rejected as fallacious long ago. I thought I had shown in a 
simple way how fallacious they were in my last letter. The 
specious argument that an apple can be exchanged for a com- 
modity or a service fails to impress me with the idea that a 
service can be sidered as a dity. 

Let it be granted that the apple grower may exchange an 
apple for the doctor’s orange or the doctor's services, and note 
the difference. In the first event, after the exchange—which is 
8 real exchange—the grower possesses an apple and an orange, 
and the income totels are not affected. In the second event, 
after the exchange—a misused term—the grower possesses one 
apple only, and the income totals are affected ; in such a way, 
I might say, that anyone who held the delusién that income 
totals showed the value of “real” wealth shared, would affirm 
that three apples had been shared. The second event really 
consists of two apples being shared. Some people may not be 
able to surmount the stumbling block of the doctor’s services, 
because of the fallacy of considering services to be “wealth.” 
If this idea were correct, we should have to be consistent and 
say that the workmen's services are wealth also. To show the 
absurdity of such a fallacy, I will take a case wherein an em- 
ployer and his men produce £10,000 worth of wealth, whereby 
the employer takes £1000 in cash, as income, and the employees 
take £9000 in cash as wages. As the employer receives £10,000 
in cash from sales and £9000 worth of wealth in the form of his 
workmen's services, the employer and his men share £19,000 
worth of wealth between them. This statement parallels the 
assertion that the apple grower and his doctor share wealth to 
the value of three apples, on the grounds that services are wealth. 

We might further state that the net income of the employer 
was £10,000, as he takes £1000 in cash and receives £9000 worth 
of wealth in the form of his workmen's services. 

My economics rejects the idea that services are wealth, and 
so I get the statement that the “ real wealth shared by the 
employer and his workmen was £10,000. Whether the income 
tax authorities allow deductions for the “ expenses " of employ- 
ing a doctor or workmen or not, makes no difference to the 
mathematical consideration of the case in respect of the real 
wealth shared, though the decisions would considerably affect 
the income returns. 

If Mr. Williams had £5000 of income, I would just regard it 
as the right to obtain £5000 worth of goods. No matter with 
whom, or for what reasons, he might choose to share those rights 
to goods, I am perfectly clear that he and the people who shared 
and re-shared those rights could not possibly obtain more than 
£5000 worth of goods, though the total of “incomes” figured 
at £15,000 as a result of sharing and re-sharing. When this 
simple point is quite understood, Socialists will probably realise 
that the total of incomes does not show the “real” wealth 
shared. In computing Labour's share, I estimated the retail 
value of the “real” wealth produced, and the wages paid to 
Labour for its assistance in producing, transporting, and selling 
that wealth. The figure I got for Labour's share was 70 per cent, 

Mr. Williams makes the mistake of assuming that I would not 
count railwaymen’s services, which, he says, are not productive 
of wealth. If the railways were exclusively used for (a) trans- 
porting goods and people for businoss purposes, or, alternatively, 
(6) in taking people for joy-rides, they would (2) be engaged in 
producing wealth, or, alternatively, (6) not engaged in 
wealth. To estimate the transport costs.is a matter of judgment, 











but by including them the value of the railwaymen’s services 
is teken into.aecountin the value of the ‘ real’ wealth produced 
» Sant. Harr; Assoc, M. Inst. C2. 
Belfast, April 26th. 


ENGINEERS AND METALLURGISTS. 

Srm,—I have read with interest the letter by “A Mechanical 
Engineer " in your recent issue. As I was present at the meeting 
of the Faraday Society referred to by your correspondent, may 
T be allowed to say that while I agree with him in many things 
with regard to this meeting, this is no reason why he should go 
out of his way to abuse ists in general ? 

Regarding his test for metallurgists of submitting a piece of 
steel to six different people, this, on the face of it, is perfectly 
ridiculous. Six first-class metallurgists examining the same 
Piece of steel, whether only microscopically, or chemically, 
physically and microscopically, will give the same result. 
Anyone familiar with the science knows that it is in every way 
exact enough for this. The obvious conclusion is that your 
correspondent. does not know anything about the subject, 
and from his remarks he is evidently one of the kind who does 
not want to learn. 

Your has evidently no need for a metallurgist 







in the in which he is interested. There are 
many such wrought irofi or any kind of mild 
steel is , fotthe average job. In many other 
industries, such as industry, the choice of steel, its 


@ist’s help in the examination 


of fail : plane, and the work of the 
metall is just.4s important os that of the mechanical 
pas a =. 


People without the to appreciate scientific work 
or who have not taken the to form an unbiassed opinion 
on the subject. are entitled to their own opinions, but should not 
be so foolish as to publish condemnation in such a wholesale 
manner. 

April 27th. A METALLURGIST 


ee 


THE FIAT COMPANY AND HERR STINNES. 


Srm,—In your issue of April 29th last, in a paragraph under 
the heading “Herr Stinnes’ rises,”’ it is stated that 
amongst other things Herr Hugo Stinnes, either on his own 
account @F im conjunction with Herr Thyssen, has obtained « 


controlli in the Italian Fiat works. 

This is without foundation, and [ am 
instructed by eableiby my people, the Fiat Company, of Italy, 
to con ; and request you to make the necessary correction 
in your issue. 

P. 8, Morton, 
i oa e. For Fiat Company. Turin 


“< BRIGHTON LOCOMOTIVES. 


~ 
Sim,— Mr. Po ‘equery. 1 have been informed 
that Gladstone is still in and re-numbered 618. Gros 
venor was sent to the Italian State Railways, and, my informant 
told me, was supposed to have been swallowed up in the Messina 
earthquake. 
A. M. Bus#et.. 


London, May 2nd. 








Tae Lystrrvrion or Civ. Exonreprs.—-The Couneil of the 
Institution of Civil Engineers bas made the following awards fo: 
read and discussed during the session 1920-1921:—A 
Telford Gold Medal and a Telford Premium to Mr, George 
Ellson, London; Telford Gold Medals to Sir Murdoch Ma 
Donald, venga C.B., Cairo, ae pe ae RE 
Teddington ; a George Stephenson Gold to Mr. R. G. 
Batson, Teddington ; att Gold Medal to Mr. 8. A. Main, 
Sheffield; Telford Premiums to Mr. Al on Peake, Sydney, 
N.S.W.; Mr. L. H. Larmuth, London; Mr. H. E. Hurst, Cairo ; 
Professor T. B. Abell, Liverpool ; and Mr. Percy Allan, Sydney, 
N.8.W. The Couneil.has further recorded its riation of the 
© contributed, jointly with Mr. Main, by Sir Robert A. 
adfield, Bart., F.R,S., a member of the Council. The awards 
for papers in’ the * ings” without discussion 
will be announced later. 


IxsTITUTION oF Crvit Encinerrs: StupEents’ Dinner.—The 
fortieth annual dinner of the students of the Institution of Civil 
Engineers was held on Wednesday, April 27th, in the 
Rooms of the Trocadero Restaurant. The chair was occupied 
by Mr. F. W. 8. Hawtayne, chairman, London Students’ Com- 
wiittee. The guest of the evening was Mr. J. A. Brodie, president 
of the Institution, Alter the toast of “ The King,” proposed by 
the chairman, had been drunk with acclamation, the toast of 
“The Institution,” coupled with the name of its president, was 

iven by Mr. A. G. McDonald, hon. secretary, London Students’ 
& itt The pr in his reply, said he was always 
ready to help students, and it gave him great pleasure to see their 
section progressing again. The Institution had now ever 9000 
bers, and bers bered about 700. The toast 
of ‘‘ The Students’ Section of the Institution " was then proposed 
by Dr. J. H. T. Tudsbery and replied to by Mr. Hawtayne. In 
between the toasts an excellent musica! programme was carried 
out. 


Roya Instrrvtion.—At the annual meeting of the members 
of the Royal Institution, held on Monday afternoon, the 2nd 
inst., Sir James Crichton-Browne, treasurer and vice-president 
in the chair, the report of the visitors for the year 1920, testify- 
ing to the continued ity and efficient management of the 
Institution, was = The number of new members elected 
during the year was fifty-four, a slight decrease on the previous 
year. Sixty-three day lectures and nineteen evening discourses 
were delivered, and the books and pamphlets presented to the 
library amounted to 163, whilethe number purchased by the mana- 

was 465, making a total of 628 volumes added to the library 
Sortagy the year. Thanks were voted to the president, treasurer 
and , to the committees of managers and visitors, and 
the professors, for their valuable services during the past year. 
The following were i ly elected as. officers for the 
ensuing year:—President, the Duke of Northumberland ; 
treasurer, Sir James Crichton-Browne ; gyorg Colonel E. H. 
Grove-Hills ; managers, the Right Hon. Lord Blyth, Horace T 
Brown, J. H. Balfour Browne, Jobn M. Bruce, Sir James J. 
Dobbie, Percy F. Frankland, A! d . Goschen, the Right 
Hon: Earl Iveagh, H. R. Kempe, Sir Ernest Moon, Alfred W. 
Porter, Sir James Reid, Bart., Sir David Salomons, Bart., Sir 
Alfred Yarrow, Bart., and the Right Hon, Sir Robert Younger. . 
Visitors :—James H, Batty, Alfred Carpmaecl, Frank Clowes, 
Edward Dent, Lieut.-Colonel Henry E. Gaulter, yeas B. 
Griffin, W. E, Lawson Johnston, John R. Leeson, F. K. McClean, 
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ward M. Nicholls, H M. Ross, J h Shaw, Sidney 
Skinner, Thomas H. Boe.. ol William Men 
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Bench-Type Six-Spindle Drilling © 
Machine. 


Txe multiple drilling machine illustrated below has 
been recently produced by B.S.A. Tools, Limited, of 
Birmingham, especially for the purpose of drilling holes 
up to @ maximum of six in small components, The 
arrangement of the machine is the reverse of that of an 
ordinary type of drilling tool, in that the head and spindles 
are fixed and the table and work are fed upwards on to 
the drills. The elevation of the table is obtained by 
operating the lever handle shown at the front of the 
machine. The table slides on large proportional guide 
bearings and works in conjunction with an adjustable 
stop at the rear whereby the depth of drilling can be 
regulated. The drill head is provided with a 6in. fast and 
loose pulley for a l4in. belt. The spindles caa be adjusted 
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SIX-SPINDLE DRILLING MACHINE 


in position to drill holes at any poimt over an area lying 
between two pitch circles lfin. and 3jin. in diameter. 
Bronze bearings are provided for the spindles to run in, 
and steel and fibre washers to take the end thrust... Each 
spindle is capable of reeeiving an imdependent vertical 
adjustment of jin. in order to compensate for drills of 
varying length. The machine can drill four }in. holes 
simultaneously in mild steel, six }in. holes in cast iron, 
and six */,in. holes in mild steel. The maximum height 
from the table to the spindle nose is 8in. The table has 
an area of l0in. by S5jin. A four-spindle machine of the 
same design is also made. 








Latin-American Notes. 


A stupy is being made, by order of the Ministry of Com- 
munications and Public Works in Mexico, of the needs of 
docks, piers, and -similar structures throughout the 
Republic. Some of the equipment, notably that at the 
ports of Salina Cruz and San Blas, in Lower California, 
are in @ very defective condition, little or nothing having 
been done to them during the pest ten years of internal 
disorder. A commencement is to be made with the 
important Pacific port of Salina Craz, the terminus of the 
Tehuantepec Railway, a sum of 400,000 pesos having 
been granted as a preliminary outlay. 

Chilean telegraph engineers are surveying a new line 
of telegraph wires from San Carlos to Bariloche, in the 
territory of Rio Negro, in the Argentine Republic, to 
Puerto Varas, in Chile, a distance of approximately 100 
miles. The proposed line is to connect the southern terri- 
tories of this State with those of Argentina, with which 
Republic considerable commercial intercourse is carried 
on. At present all telegraphic communications are con- 
ducted vid the Atlantic port of Rawson, in Argentina, and 
Santiago, in Chile. The running of the new line will entail 
much engineering skill on account of the difficult physical 
character of the country. 

In order to encourage foreign manufacturers of iron 
piping, of which there is a great scarcity in Mexico, the 








week that passes the obstacles in the way of a recovery 
it must take a long time to undo the mischief which has 
caused. 


and deterioration of the mines, and the consequent damage 
to trade which ensues. Whatever relief is obtained in the 
price of coal, it will have to be heavily discounted. Only 
if we get a durable settlement will the way be open for 
redeeming a desperate situation. 
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Government installations, there is but one private line of 
importance. It is about 45 miles in length and theré are 
150 subscribers. 

New wharves are about to be built at Santa Marta, 
Colombia, where one of the deepest harbours on the north- 
west coast exists. Of late, the Government has notified 
its intention of acquiring the railway from the British com- 
pany which constructed, and, up till now, has managed the 
line. It is only a short one, not ex ing 97 kiloms. in 
length, and having about the same length of branches, but 
it has possibilities in the direction of extensions. Improved 
dock fecilities will be also provided. 
The wireless apparatus for the high-powered wireless 
station about to be erected the Argentine Government, 
under contract with the Telefunken Radiographic Com- 
pany, a German undertaking, has arrived at Buenos 
Aires, and progress is being made with the foundation for 
the station, which, when completed, will, it is said, be one 
of the most powerful in the world. The station will 
oversea wireless between Argentina and Europe. Material 
for the six 210m. towers, as also the high-tension 
machinery, ere expected almost at once. 

Engineers have been appointed by the Argentine 
Government to make the surveys for a railway line which, 
starting from the city of Santa Fé, will be carried across 
the Parana River by ferry boat to the town of Parana, 
whence it will continue vid the rtments of Nogoys and 
Gualeguay to a point.in the vicinity of Ibicty. From the 
latter station the trains will agsin be conveyed by ferry 
boat either to the neighbourhood of Alsina, or to the town 
of Baradero. Thence a new independent State line to the 
capital—Buenos Aires—will be constructed by a ronte yet 
to be determined upon. The surveys are ted to 
cost between 100,000 and 150,000 pesos, while the actual 
cost of building the whole system is regarded as likely to 
prove ao expensive that Con would not sanction it. 
The Mexican Government approved of the crection 
of thirty additional wireless stations in the Republic at 
an approximate cost of 500,000 pesos. At present there 
are twenty-seven such installations in operation, and they 
have latterly been overhauled and their installations of 
apparatus largely replaced. Some 1000 kiloms. of new 
wires have also been added. Strenuous efforts are being 
made by German agents to secure the contract for the new 
stations, though Mexico has up till now shown but little 
enthusiasm for the Telefunken system of wireless tele- 
graphy. 





Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent. ) 


The Crisis. 


THe outlook in the iron and steel trades in South 
Staffordshire and the Midlands has become blacker this 
week. .Blast-furnaces which have heen kept going can 
be kept going no longer. Here and there finished iron 
masters get up steam to fulfil small orders which will not 
wait, but the rhythm of industry has ceased. No one is 
disposed to speculate on the faith of a revival between 
now and the autumn. The best thing that can be hoped 
for is that with more settled conditions it will be possible 
to effect such a lowering of prices as will gradually bring 
buyers forward and enable producers at home to compete 
on more favourable terms with continental rivals. Such 
inquiries as there are in the metal market do not materialise 
to any appreciable extent. They are dependent in the 
majority of cases on the restoration of the coal supply, 
and few traders are bold enough to buy in anticipation 
of an early resumption. The fact that the chances of any 
such relief in the cost of fuel as would stimulate a real 
trade movement are felt to be dubious. Everyone con- 
nected with the iron and steel trade continues to emphasise 
the necessity for cheaper coal as a preliminary to the 
recovery of the industry, and, as I said last week, no 
settlement can be considered satisfactory which does not 
secure that. The Staffordshire district has been more 
fortunate than some others in its coal reserves, probably 
because of the dual advantage of rail and water transit. 
Several ironworks have still enough coal to earry on for 
a week or two, if orders were forthcoming, but the latter 
are few and far between. A few orders are being executed 
from the accumulated stocks of various mills, some of 
whieh have operated in order to find the workmen employ- 
ment. Some little business has been done in wrought iron 
sheets, a local speciality furnishing the raw material for 
enamel hollow ware, among other uses. For six months 
past the ratio of dead charges has been steadily ascending. 
This has been aggravated by the further contraction of 
trade through the stoppage of the mines. With every 
In the most favourable circumstances 


become ter. 


been The consumer will have to pay the huge |i 


bill which is being run up through the present idleness 


Midland Miners’ Position. 


has not undergone much change. 


mencement. of the dispute. During the past month the 
men have received altogether only 15s. In the Warwick 
shire coalfield, where an absolute determination exist, 
not to return to work until better terms are offered, th. 
union funds are exhausted, and vouchers for provision. 
are being issued by the Miners’ Association to needy cases 
These vouchers are in the nature of a loan, the miners 
signing an undertaking to refund their value after the, 
have returned to work. On Monday, miners’ representa 
tives from the whole of the pits in the Warwickshire are: 
attended a meeting of the General Council of the Warwick 
shire Miners’ Association to hear the report of the official. 
who attended the delegates’ conference in London las 
week. Mr. William Johnson, the secretary of the Associa 
tion, said afterwards that the meeting unanimously con 
firmed the officials’ action in rejecting the Government’ 
offer, and, in addition, passed a vote of confidence in the 
i The question of a ballot was not mentioned. 
At the meeting of the Old Hill Miners’ Association on 
Monday it was declared that the men were unanimous 
in their decision to abide by the original demands for a 
National Wages Board and a National Pool. The South 
Staffordshire and East Worcestershire Miners’ Associa. 
tion have also 1 a resolution against a settlement 
on the terms by the Government. [ft is difficult 
to determine how precisely the wages of the miners in this 
district would have been affected by the acceptance of 
the conditions. laid down by the Government last week 
Mr. Johnson says that beyond the fact that it meant an 
average reduction of 3s. per shift—more in the case of 
better paid men, and less in the case of lower paid—he 
had no information. Wages at the time of the stoppage 
varied from 17s. 3d. per shift for the coal getters to 12s. 4d. 
per shift for the bankmen, as compared with 7s. 9d. and 
4s. ld. respectively in July, 1914. He reckons that that 
the proposed reductions would mean that the men would 
receive about 50 per cent. more than the pre-war wages, 
though it is difficult to see how his calculation is arrived 
at, and avers that there is no hope of any solution of the 
problem in the statement that the owners intend to 
announce definite terms on which the men can resume 
work in each area and at each pit, in the hope that arrange 
ments may be made locally. The men, he says, will act 
only in accordance with definite instructions issued by the 
National Executive. 


Staffordshire Ironworks Extensions. 


Notwithstanding what I said last week about 
the decay of the marked bar industry in Staffordshire 
and its supercession by the unmarked or merchant trade 
there are evidences in some directions that the owners 
of historic iron brands are not entirely without faith in 
its future. Both Messrs. John Bradley and Co. at Stour 
bridge and Messrs. John Bagnall and Sons at Wednes 
bury are at the present time undertaking improvements 
or extensions on the forges’ side of the works. The former 
are bringing their forge up-to-date by the addition of 
Siemens gas ,and the latter, who for some time 
past have had Siemens furnaces laid down, are extending 
their forge. Messrs. Bradley are the owners of the cele. 
brated 8.C. marked bar brand which, it is interesting to 
recall, took its name from Stourton Castle, the residence 
near Bridgenorth, Shropshire, of the great Foster family 
of ironmasters. This brand has always commanded £1! 
per ton above the price of any other iron upon the market, 
and it still maintains ite superiority. In addition to being 
ironmasters, the firm possesses what is probably one of 
the finest iron foundries in the whole of South Stafford- 
shire. It must not be assumed that either the improvements 
which are going on at Messrs. Bradley's works or those 
at John Bagnall and Sons are designed for the manu- 
facture of branded iron only. The present ownership of 
both works is such that it is quite probable that in both 
cases the mills will be engaged partly upon unmarked 
iron, for which, as I last week recorded, the demand is 
the largest at present. Neither are bar rolls the only 
mill equipment. Large provision is made for strip rolling, 
a branch of the market which, up till recently, was in a 
very profitable and very vigorous state. Time was when 
Messrs. 1 rolled marked bars and plates at the 


Golds Hill works at West Bromwich. That plant, how- 
ever, is now entirely dismantled. There is still a good 
demand for marked bars. 
strike has been a decided misfortune, as the makers of 
high-class material could, in some cases, have operated 
until midsummer on existing order books. No change 
has yet been made by makers in the official price of 
£27 10s., but the figure is purely nominal pending the 
drop which everyone is expecting to bring best iron into 


In this department the coal 


line with the new figure for Crown bars. The reduction 
in the price of Crown bars has<done nothing to stimulate 


business. It is understood that £19 is a flat rate, applicable 
to nut and bolt and merchant grades. 
No. 3 quality have been sold in the district at as low as 
£10 2s., delivered, so that district prices have a long way 
to go before they are on a competitive basis. 
prices continue to make their appearance in other depart- 
ménts besides that of bar iron. 


Belgian bars of 


Lower 


It is very suggestive that 
ron tube strip is now to be had on Birmingham Exchange 


‘at £22 to £23 per ton, against £24 10s. to £26 which was 
the 
black sheets of 24 gauge can be had at £18 to £20, a drop 
of £2 per ton on the maximum recently operating. 


a matter of two or three weeks ago. Similarly, 


Pig Iron. 


So far as pig iron prices are concerned, the position 
Some consumers are 



















Government of that Republic has removed the duty on 
such imports exceeding 15 em. inside di t e 
ment, the duty upon which has hitherto been 0.02 peso— 
about $d.—per kilogramme of 2.21lb. The duty on all 
piping entering Mexico was removed on June 25th, 1920, 
but almost immediately restored. 

The Government of Honduras, Central. America, con- 
teroplates making considerable additions to the existing 
telegraph and telephone installations. The present length 
of the former does not exceed 7287 kiloms., while the num- 

- ber of telephone instruments does not g eatly exceed 500. 
The equipment uses switchboards of the magneto type. 
Purchases for the telegraph and telephone services 
amounted in value to about £2500 in 1917-1918, to £4800 
in 1918-1919, and to £5000 in 1919-1920. Beyond the 





Miners’ Executive. 


fellow trade unionists, and have paralysed the whole 
industrial community of the Black Country. It is esti- 
mated that no fewer than 10,000 people are unemployed 
in this district, and among these workers the feeling 

the miners is extremely bitter, and the hesitation of the 
Miners’ Executive in applying the test of the ballot is 
strongly condemned. ith regard to the miners them- 
selves, they are receiving very little relief. The strike pay 
of the Old Hill Association on Tuesday amounted to 5s. 
per full member and 2s. 6d. half member. This 
money has been paid to the union funds since the com- 








Opinion among workers in the various industries 
of the Black Country is turning strongly against the 
i © miners, who are themselves 
suffering privations, are inflicting great hardships on their 


well stocked against the immediate future, and with con- 
sumption almost at a standstill there is not enough demand 
to make a market. Furnace owners who have any stocks 
on hand would be glad to clear them at anything like the 
prices which nominally rule. Some of them have so little 
confidence in pending developments that they make sub- 
stantial sacrifices to lighten their holdings. A develop- 
ment of some significance is the scarcity of foundry 
material, which is becoming a common experience. This 
class of iron is nearly sold out in Cleveland, and there is 
hardly any in South Staffordshire. But it is possible to 
buy in Northampton and Derbyshire, though stocks there 
are reducing. This scarcity is likely to become acute 
whenever the coal strike terminates. pig iron prices 





are decidedly weak. Northamptonshire forge is 
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obtained at £6 15s., and foundry at £7 5s. Derbyshire 
wices are about £7 for forge and £7 10s, for foundry. 
igian pig iron is on offer at £5 10s, — 


Meeting Belgian Steel Competition. 


While low steel quotations are still coming from 
the Continent, increased attention is being given to British 
steel, on which cor ~ gnise they must eventually 
rely. A great deal of the imported steel, which has been 
received without analysis or guarantee, has proved unsatis- 
factory, particularly in the point of brittleness. It is now 
being suggested that the exceptional cheapness is due to 
the free use made of steel scrap of nondescript quality, 
recovered from the battlefields. An additional obstacle 
to business is the Belgian insistence on prompt payment 
—sometimes as soon as the stuff is shipped—and this is 
becoming @ more serious matter in view of the present 
financial strain. Under this system, of course, the buyer 
has no redress in the event of the steel turning out unsatis- 
factory. With regard to steel scrap, the fact that heavy 
steel scrap has been bought at £1 12s. 6d. f.0.t. is a suffi- 
cient indication of the anxiety of managements to get 
accumulations off their hands. Steel strip of local make 
ean now be bought at £2 to £3 per ton within the price 
quoted by Belgian agents, an eloquent testimonial to the 
way in which Staffordshire makers are determined to 
beat the Belgians at their own game if at all possible. 
Local material is quoted on the Birmingham market this 
week at £17 to £18 per ton, while Belgian salesmen will 
not go below £15. Some works have still rather large 
quantities of Belgian billets on hand, on some of which 
serious losses have been sustained. 





Staffordshire Iron and Steel Institute. 


At the annual meeting of the Staffordshire Iron 
and Steel Institute on Saturday last, Mr. Joseph Payton 
Paton, Smethwick, who has been a member for a quarter 
of a century, was appointed President for the ensuing 
year in succession to Mr. Frank Somers, and Mr. F. J. 
Cook, West Bromwich, was elected vice-president. The 
annual report showed the membership to be 315. The 
income amounted to £457, and there was a favourable 
balance of £182, compared with £100 at the close of the 
previous year. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 


Iron, Steel and Metals. 


THERE is very little news in the Lancashire iron 
and metal markets this week, because practically no busi- 
ness can be done, and in the absence of business it is quite 
impossible to test the reality of the prices. The present 
prospect is for stagnation until after the Whit-week recess, 
which will be doubly welcomed this year, as affording 
relief fromm the annoyance of coming to business when no 
business can be done. There were signs that prices were 
getting near the point where it was possible to hope for a 
decided improvement in demand. This was particularly 
the case in the cotton trade, in which revival had actually 
begun, and would no doubt have continued, had it not 
been for the collapse of the attempt to bring about a 
settlement of the coal dispute, and, of course, a renewal 
of prosperity in the cotton trade is a fairly sure precursor 
of renewed prosperity in other Lancashire industries. 
The revival is probably postponed only until supplies of 
fuel can again be obtained In the iron and steel market, 
however, prices—unlike those in the cotton trade—have 
not yet been brought to a point whence a revival may be 
expected to start, and the process of getting these prices 
into proper order has again been delayed. 


Copper. 


The market for copper is steady and fairly firm, 
and prices here are probably on the bottom, so that trade 
is merely waiting for a return of common sense in labour 
circles before a general upward movement begins. Un- 
fortunately, one cannot say how long it will be before the 
main body of workers in this country realises that if a 
living for them is to be obtained at all, the reckless destruc- 
tion of the material interests of Great Britain must cease. 
An immense amount of business is being lost to trade com- 
petitors in Europe and America, and some of this trade 
will never be recovered. To stop this leakage of the 
business of the country should be the aim of every man. 
The actual demand for copper at the present moment is 
almost negligible, and this is clearly shown by the fact 
that the prices of standard and of refined ingot are close 
together. The reason of this is that standard is a con- 
venient speculative counter, and speculators are buying 
it, whereas consumers are not yet prepared to buy refined 
copper to the same extent. The sign of a better consump- 
tive demand for copper will be a widening of the narrow 
margin between standard and best select or electrolytic 
ingot, and for this widening consumers should be on the 
look out. The reduction in the bank rate is considered a 
“ bull point ” for copper, but it will act more upon the 
speculative than upon the genuine market ; and, moreover, 
it is too slight to have much effect. A further reduction, 
however, say, of 1 per cent., might induce consumers 
of copper to add to their stocks while prices remain low. 
There was a considerable improvement in the market for 
tin, and at one time the price of the metal rose to £176 
per ton. This, of course, cannot be attributed to any 
trade movement here, for the consumption of tin in Great 
Britain is now at its lowest. Almost all the tin-plate 
works are idle, and, as our readers know, the demand from 
the engineering trade is small. At the same time, the 
stocks of tin are fairly large. Some buying of tin on 
American account has taken place, and it is quite ible 
that while we are losing the tin-plate trade by enforced 
idleness, America may be gaining it; while the fact that 
so far this year only a little over a third of last year's 
imports has been taken by America may indicate that 
America is now ready to buy more freely. This transfer 


of the demand from British to American industries, 
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however, cannot have much effect on the tota consump- 
tion of the metal. In the markets for lead and spelter 
there has not been any serious change. Lead keeps re- 
markably firm and the price is comparatively high. 
Spelter has moved very little during the last fortnight, 
and is probably sustained not by trade here, but by the 
“ Reparation” Bill which stops the German supply. 
Should that Bill be withdrawn, it is quite possible that a 
temporary collapse in spelter will occur 


Foundry Iron. 


The business in foundry iron here is now reduced 
to an absolute minimum, and all interest is transferred to 
the future. It cannot be said that no business takes place, 
but what there is may be called retail, and it has no 
market effect. For this reason there is no change in 
nominal prices, and sellers are waiting for any re-arrange- 
ment of selling prices until the coal dispute is settled. 
The stocks of foundry coke ‘are now getting low, and many 
of the foundries will have to stop, so that local consumption 
of foundry iron will soon cease altogether. The general 
idea is that the price of foundry iron will not come down 
below about £6 10s. or £6 15s, delivered here, and it is 
possible that there may be a shortage, for in all probability 
the consumers will get to work before the producers ; 
and, in fact, furnace owners in the Midlands say openly 
that they cannot make No. 3 to sell at £6 15s. in Man- 
chester, and that they will not set the furnaces going 
again until they can make iron at a cost to leave them a 
profit. Hence, Midland iron production may be delayed 
for a time. One doubts whether the shortage will lead to 
any rise.in the price; at any rate, while general trade 
remains so bad, and in any case this could be only 
temporary. 


Finished Material. 


The further fall in the prices of finished iron and 
steel seems to have been postponed for the present, but 
this can only he a postponement because the pressure of 
the low-priced continental material must eventually 
bring about a further reduction in the British prices. 
It is too absurd to have Belgian bar iron offered at 
£9 per ton less than British, when the difference ought to 
be about £1. Steel prices are rather weak, but one does 
not hear of steel bars under £14, except, of course, foreign 
bars. As, however, foreign steel billets can be had at 
about £7, it is clear that British bar steel.could be made 
from them at less than £14. 


Scrap. 


The trade in scrap is now almost entirely sus- 
pended, unless perhaps occasionally there is a small sale 
of cast scrap for one of the foundries still running. Prices 
are all nominal, and no changes are announced. 


Municipal Trading Departments. 


The financial reports on the operations of the 
Manchester gas and electricity undertakings during last 
year indicate very adequately the difficulties under which 
the operations of large municipal trading departments 
are at present being conducted. The gas sales for the year 


amounted to 5750 million cubic feet, an increase of 2.5 per’ 


cent. The quantity of coal, &c., carbonised was 489,567 
tons, an increase of 14,438 tons. Owing to the general 
trade depression, the sale of residuals suffered severely 
during the latter part of the year. The total income for the 
year was £1,776,054, which included receipts from the sale 
of gas, £1,179,315; of coke, £434,447; of tar, £144,343 ; 
and of ammonia sulphate and sundry receipts, £17,949. 
The expenditure, which included a supplementary pro- 
vision for the renewal of plant, amounted to £1,625,246, 
leaving a gross profit for the year of £150,808. Commit- 
ments to the amount of £174,617, however, had to be met, 
and after the appropriation of the gross profit there re- 
mained a deficit of £23,809 to be carried forward to next 
year. The £174,617 on account of commitments was made 
up as follows :—Interest on loans, &c., £50,761; statutory 
sinking fund, £59,732; final allocation in aid of rates, 
£32,473; capital expenditure to be met out of revenue, 
£27,593. The capital outlay of the undertaking now stands 
at £3,652,165, and the net outstanding loan debt at 
£1,155,670, or 31.64 per cent. of the outlay. The Man- 
chester Electricity Committee reports that after meeting 
income tax there is a surplus of £67,492 on the trading for 
the financial year ending March 3lst, 1921. Last year 
the surplus was £87,634. The total capital expenditure on 
the undertaking rose during the year from £3,723,072 
to £4,079,155, owing to the demands of new consumers. 
Expressed as a percentage on capital outlays, the net 
surplus—after charging loan interest, debt redemption and 
income tax—was 1.73, as compared with 2.43 in the 
previous year. Last year £37,231 was set aside in aid of 
the rates, but in the coming year it is extremely unlikely 
that the Committee will make any contribution in that 
direction. Sales increased by 9 per cent. The increase 
up to the half year, which ended in September last, was 
very marked, but much of it was lost in the latter half 
through the effect of trade depression. 


Barrow-tn-Furness, Thursday. 
Hematites. 

There has been no change in the position in 
North Lancashire and Cumberland in the hematite pig 
iron trade. No business is being done, and there cannot be 
any revival until such time as smelters are able to get a 
cheaper run of raw materials, coal and coke especially, 
which will enable them to put their iron on the market at 
a price that will compete with producers on the Continent 
and at the same time show a profit. Business, of course, 
is at a standstill, and everybody connected with the trade 
is marking time. 


Iron Ore. 


Apart from the employment of a few men at the 
Newton Pit, near Barrow, there is nothing being done at 
any of the mines, apart from the pumping operations. The 





importations of Spanish ore have ceased. 








Steel. 


The steel trade shows no new features, There is 
complete idleness in the peeps ying Pane and mills. 
A supply of steel billets has arrived at Barrow from West 
Cumberland for working up, anil on Tuesday the Barrow 
hoop mills were again in operation. For a while, certain 
supplies were drawn from Belgium and France, purchases 
being made at lower rates than the material could be 
produced here, but there have been no such importations 
of late. 


Shipbuilding and Engineering. 


Owing to the shortage in the coal supply, Barrow 
shipbuilders and engineers are working on short time. 
The day shift works four days per week, Tuesday morning 
until Friday tea-time, and the night shift on three nights. 
The work on the Cunard steamers Antonia, recently 
launched, and the Servia, which is on the stocks, has 
ceased for the time being. 





SHEFFIELD. 


(From our own Correspondent.) 


A Dark Picture. 


Never in their history have the Sheffield and 
Rotherham districts been in such a plight as they are at 
present. Blast and steel-melting furnaces are out of com- 
mission, the forges are still, the rolling mills are idle. Only 
such departments as machine shops, which can be manned 
by comparatively small staffs, are in operation to any 
important extent, though managements are straining 
every nerve to keep as many men employed as available 
supplies of coal will permit. Numbers of works are closed 
down entirely—one might even say, with truth, that most 
works have given up the struggle to keep their doors open. 
As from Monday t, I understand, Steel, Peech and 
Tozer’s big works at the Ickles, just over the Rotherham 
boundary line, have entirely led operations. This 
firm has been gradually slowing down for some time, and 
at the end of last week it is improbable that there were 
more than 300 or 400 employees remaining at their posts. 
These have now, perforce, joined themselves to the army 
of unemployed, which includes about 4000 of Steel, Peech 
and Tozer’s workers. One wonders what will come of it 
all. It is an infinitely greater calamity than most people 
seem to be realising: The streets are t with idle 
men and youths during the day, but at night the picture 
houses and other places of entertainment are as crowded 
as if there were no such thing as a grave national industrial 
crisis. In some directions want is making its presence 
felt, but on the whole I cannot say there is as much plain 
evidence of distress as might have been expected by now. 
So far everything is quiet, but there is reason to believe 
that Communists are secretly busy trying to poison the 
minds of the workers with the doctrines of Bolshevism. 
To give the workers credit, they are very wisely suspicious 
of these emissaries of lawlessness, but unless the situation 
is relieved before very long it is possible the Communists 
may gain some of the advantage they are seeking out of 
the nation’s dilemma. So far they appear to have made 
but little headway, though their pernicious “ literature " 
is undoubtedly being distributed amongst the unem- 
ployed, who, unfortunately, have plenty of time to read 
it if they wish to do so. One of the most aggravating 
features of the position is that if only there were coal 
supplies very many of the firms here, in spite of the pre- 
vailing trade slump, actually have enough orders on their 
books to tide them over the summer months, and everyone, 
except the utterly hopeless pessimist, is a buoyed up 
with the belief that the early autumn days will bring with 
them the turn of the tide of good trade. 


One Good Note. 


The May Day labour procession, which had been 
talked of a great deal by the miners, proved a very tame 
affair indeed, most of the ers devoting themselves 
to declarations, on behalf of the miners, of a determination 
to stand fast against everybody and everything, including, 
presumably, common sense. ‘The Yorkshiremen, of course, 
might return to the pits to-morrow at the old rate of wages, 
but they have an idea that to do so would be an act of 
disloyalty. It certainly would be no disloyalty to the 
nation, to its trade and commerce, to hundreds of thousands 
of men, dther than miners, at present unemployed for 
the want of coal, nor to their own wives and children, who 
are already beginning to feel the pinch of having to exist 
on the few shillings per week of strike pay against almost 
as many pounds when their men are at work. Many of 
the miners have no adequate idea why they are remaining 
idle. A well-known man in one of the colliery districts, 
meeting a miner the other day, asked him point-blank 
what the strike was about. ‘* Aw dooant nooa reightla,” 
he replied, ‘* but aw reckon aw shall nooa summat abaht 
it afore’t finish.” And probably he is right there. One 
good note was sounded at the labour demonstration. A 
speaker at the principal platform declared that he did not 
believe in force, as what was won by force could be 
destroyed by force. “ Millions of workers do not desire 
strikes,” he added, “* but are thrust into them. Everybody 
wants peace.” The miners of Yorkshire, I believe, have 
been thrust into the present strike, which some of the 
leaders now openly declare was engineered not for the 
wages question, but for litical reasons; but that 
“ everybody wants peace ” I wish I could believe. There 
are spirits abroad to-day seeking trouble, and if the miners 
and other workers would only believe it, they are being 
made the tools and dupes of those spirits in order, if 
possible, to bring the country to disaster.. What the 
adverse exchange rates failed to do in the way of destroy- 
ing British trade, the present storm of industrial unrest 
looks like accomplishing. 


Pools and Levies. 


As the miners’ action lies at the foundation of the 
present trouble, | may, perhaps, be permitted to quote 
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from a circular I have just received from the Dinnington 
Coal Company, which is one of the well-known Sheep- 
bridge group of collieries in which John Brown & Co., Ltd., 
has an interest, T believe. The circular is issued by the 
directors to the shareholders, in order that the latter may 
have an opportunity of considering she main points of the 
dispute in their proper relationship to each other. Two 
matters dealt with are the proposed pool and the suggested 
levy. What the directors show is that the creation of a 
national pool, which means that high-cost collieries would 
be subsidised by low-cost ones, would lead to stagnation 
in the industry. Out-of-date collieries which, economically, 
should be closed, would remain open at the expense of the 
better pits. No new pits would be opened in losing dis- 
tricts, because the better districts would naturally veto 
the opening of pits likely to add to their liabilities. Nor 
would new collieries be developed in the low-cost districts, 
because if to the normal uncertainty of any return on 
capital in new mining ventures were added the certainty 
of payments of subsidies to other collieries, the risk would 
be too great. The levy on production, say the Dinnington 
directors, is open to the same objections as the pool and 
would have in the same degree the fatal effect of checking 
output. The collieries with large outputs would contribute 
more to the output pool than the colliery with a small 
“ get.”’ The miner would be directly affected, too, because 
the output levy would decrease the available surplus and 
his share of that surplus would be correspondingly reduced 
With that interesting commentary in mind one reflects 
on what is likely to be the experience at Harworth and 
Rainworth, just over the Notts coalfield boundary, where 
sinking developments are well advanced and where con 
siderable colliery towns are coming into existence. 


Plans of Manufacturers. 


Turning from that subject, I am glad to be able 
to record that Mr. W. S. Skelton, head of C. T. Skelton 
and Co., Limited, tool and implement manufacturers, 
whose Sheaf Bank Works, Sheffield, were destroyed by 
fire about a fortnight ago, at a loss of about £100,000, is 
already making preparations for rebuilding. Temporary 
premises have been taken for the office staff, and it is 
hoped very shortly to re-start the forge, which was one of 
the few things that ped the fi Another point of 
interest is the report of the directors of the coal, iron and 
by-product firm of Newton, Chambers and Co. During 
last year, it may be recalled, this company transferred its 
Thorncliffe and Rockingham by-product works to a new 
subsidiary called Thorneliffe Distillation, Limited, and 
that concern, it is understood, is developing very nicely, 
or would be doing so if Labour did not hinder. On the 
year the profits show a very big drop ; but, as the directors 
explain, 1920 was a year of high costs and high prices in 
all departments. The former rather tended to rise, whereas 
the latter had dropped since last autumn to the present 
low level. There was a miners’ strike to contend with last 
October, whilst during the present year the conditions 
attending Government control had led to the entire failure 
of the export trade, which had furnished the funds for 
the Government subsidy. The selling prices of coal in the 
home market are much less than the cost of production, 
so that a reduction of the latter is a vital necessity—a 
remark, add the directors, which also applies to the other 
departments of the company. Mr. P. W. Robson, the 
chairman of the Lincoln agricultural engineering firm of 
Clayton and Shuttleworth, spoke very hopefully at the 
meeting of the company last week of the future of its sub- 
sidiary, Clayton Wagons, Limited. The order books of 
both companies relate almost exclusively to work for 
Governments, railway companies and public bodies, and 
thus involve no trade risk. The directors recognise that 
sooner or later the parent company’s old trade with 
Russia and Eastern Europe in agricultural machinery and 
implements must revive, and they have made ts 
for taking advantage at once of any such revival; but in 
the event of that hope being deferred indefinitely the com- 
pany has laid other plans, including the manufacture of 
main line locomotive boilers and of water-tube boilers, as 
well as of crude oil engines. Mr. Robson made an interest- 
ing reference to the working arrangement the company has 
coneluded with Hofherr-Schrantz-Clayton-Shuttleworth, 
A.G., of Vienna and Budapest. Clayton and Shuttleworth's 
share is about one quarter. The Vienna works are about 
twice the size of the company’s at Lincoln, whilst those at 
Budapest are about the same size, and together they rank 
with the finest in Europe. 





An Absurd Custom. 


The cutlery trade, speaking generally, like a good 
many other industries, has fallen on evil days. All the 
production rush has vanished, and, except in a few cases, 
there is not nearly sufficient work to go round and so keep 
the employees from idleness. Only a few months ago the 
men were dictating to the firms the rate of wages for which 
they would work ; now I hear of instances in which their 
offers to work at reduced rates have had to be rejected by 
the employers simply because the latter dare not go on 
making for stock at the present prices of raw material, 
and they have no orders on the books worth speaking of. 
There are, as I have said, a few exceptions to this rule, but 
in the main, if you order something overnight you can get 
delivery all right next day if you wish. This time last year 
manufacturers would have smiled at your innocence had 
you asked for delivery under three or even six months. 
But why I mentioned the cutlery trade so particularly was 
that I wanted to show the utter folly of a silly custom 
which has held sway in the industry for centuries. It is 
that only the son or near relative of a cutler may become 
a cutler. Was there ever anything more ridiculous? If 
l had an enemy—which I have not to my knowledge—and 
I fe’t extremely revengeful concerning him, I should hold 
over him the threat that his son would become a cutler ! 
There are nowadays a good manyfirms in which the business 
is carried on under really decent healthy conditions, 
but in the majority of the small cutlery works—well, you 
have already gathered my opinion of them. Dungeons 
they are, of a particularly objectionable kind. Now it 
seems that a Barnardo Home’s boy conceived the idea of 
becoming a cutler and, fortunately was put into touch 
with one of the good firms, being placed under the super- 
vision of a skilled workman. The stupendous fact came 


to the knowledge of the trade union officials, who dis- 
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covered that the poor lad was not the off: of a cutler, 
to harbour 
the bottom 


with the result that the workman who 

him and to reveal to him “secrets” out of which 

has already been knocked by modern machinery methods, 
was fined by the union, the de being driven forth. What 
a lucky escape for the boy! How fortunate for him it 


could not be proved that his father was a cutler! Some day 
he may look back and think so, too. 





Welfare Work—the Healer. 


Mr. Robert R. Hyde, the founder and direct 

of the Industrial Welfare Society, was in Sheffield on a 
special visit just recently, and I had the pleasure of meeting 
and conversing with him again on a subject which to 
him is one of ing interest. I rather think that this 
part of the country was the scene of some of his earliest 
experiments in welfare work. Now the Society has taken 
deep root not only in this, but in most other industrial 
centres of the country, and wherever firms have followed 
the welfare lines suggested to them by the director and 
his able staff of organisers they have found it such a sound 
proposition that they would not dream of removing their 
hand from the plough to turn back. There is, of course, a 
good deal of untilled ground yet, but the rate of progress 
is extremely satisfactory. One of the problems is how to 
make reasonable plans for the large numbers of small 
firms unable to carry out a scheme of their own ; but that, 
too, is being approached in the same spirit of hopefulness 
and helpfulness which has succeeded in other directions. 
It may seem to some the wrong time to talk of welfare 
work, but in truth it has no wrong time. Once begun, it 
continues in spite of everything. If anything will help to 
heal the wounds of industrial conflict it is welfare work. 
The movement is really only on the threshold of its real 
objects, the Society itself being still young in years, though 
not in experience, and one of the most interesting develop- 
ments is an effort which Mr. Hyde is making to hold, on 
June 2nd, at the Society's headquarters, 51, Palace-street, 
Westminster, a conference of industral medical men. It 
is proving a rather difficult matter, I learn, to get into touch 
with these professional men in order that each might be 
specially invited to the conference, and I am mentioning 
the matter here in the hope that all those in the York- 
shire, Derbyshire, Lincolnshire, and Nottinghamshire dis- 
tricts who have not been communicated with already on 
the subject will put themselves in touch with Mr. Hyde 
without delay. The desire is that individual efforts to 
grapple with the question of industrial diseases may be 
co-ordinated—-nationalised. 




















NORTH OF ENGLAND. 


(From our own Correspondent.) 


Blighted Hopes. 

THE crash of the high hopes of peace in the 
coal mines has been received with consternation in North 
of England trade circles. The Government's offer of 
£10,000,000 is deemed to err on the side of generosity, 
and the prevailing view is that the miners must be com- 
pelled to learn that their industry, like every other, must 
become self-supporting. Meanwhile, not the miners 
themselves, but the great multitude of workers in other 
trades are the biggest victims of the protracted warfare. 
The opinion in the North is universally held that, having 
spurned the generous offer of the Government to subsidise 
the coal industry to the extent of £10,000,000, and having 
broken off negotiations because the State declines to 
adopt their pet formula—a national wage standard and a 
national pool—the only sensible course of action now 
open to the miners’ leaders is to take a ballot of the men. 
There are not lacking signs that the miners in Northum- 
berland and Durham are anxious to put the whole question 
to the proper test of the vote. The issue on which a ballot 
should be taken in perfectly clear. The difference between 
the disputants is reduced to a shilling a day, and the rank 
and file should decide whether or not they agree with a 
handful of their leaders whose chief aim seems to be a 
political coup rather than an industrial settlement. Mean- 
while, industry is crumbling. The great iron, steel and 
shipbuilding works are experiencing a slump that nothing 
but an abundant supply of cheaper fuel can remove. 


Trade Stagnation. 


The industrial position becomes daily more 
serious. Owing to the restriction of electrical power the 
large shipyards, docks and other works are suspending 
operations from Friday night to Tuesday morning each 
week. In some concerns the men have been paid off with 
the exception of the apprentices, the foremen and necessary 
hands, while in others men are working alternate weeks 
—one set one week and another set the next—in order 
that the work may be distributed as far as possible. The 
most serious aspect of the position is with regard to the 
future. In the shipbuilding and allied trades the outlook 
is gloomy enough under the ordinary conditions of to-day. 
Tron and steel works have stopped, and as a result, steel 
plates and angles, which are necessary in shipbuilding, 
repairing and engineering, cannot be obtained, the em- 
ployers having had to rely largely on their stocks in hand. 
Should the fuel and electrical supplies cease, as they soon 





Mar 6, 1921 








out, and, of course, are not being replenished. On the 
other hand, there are certain etocks at collieries in the 
North-East which may be obtained in order to prolong 
the life of the ovens, but the difficulties in the matter of 
loading the trucks, &c., are obvious. » If these all-i t 
ovens actually become cold it would mean nothing less 
than a general di isation in the ironworks. When the 
ovens cool, the sides contract and fi es occur in the 
brickwork, involving extensive repairs amounting almost 
to reconstruction and the attendance of of brick. 
layers for uncertain periods. But the still lengthier 
process is that of re-heating, wherein large quantities of 
coal are used. This operation takes four to six weeks 
that is, before the ovens would be producing coke, whilst 
the amount of coal exhausted thereby approaches to || 
tons per oven. There are well over a thousand ovens in 
this district, and if this number is multiplied by the ton. 
of coal required to each oven it will convey some idea 
of the huge amount needed to get them baek to a working 
state. 


Cleveland Iron Trade. 


There is little of interest in the Cleveland iron 
trade just now. Production has all but ceased, and 
although a few consumers still keep going, the gradual 
exhaustion of fuel supplies is slowly paralysing industry. 
Two blast-furnaces are still in operation, but the smokeless 
atmosphere of the district is eloquent of the stagnation 
which is causing such widespread suffering and distress 
The price of No. 3 Cleveland pig iron has stiffened to 
130s., and although at first there was a reluctance to meet 
the advance, buyers recognise that even the higher figure 
is well below the cost of production, and as there is likel) 
to be a scarcity of foundry iron for some time to come, 
even if the coal strike be settled promptly, the price has 
been freely paid. The lower qualities are quite plentiful, 
and the quotations for these are unchanged. 





Hematite Pig Iron. 


It has been regarded as an anomaly that makers 
of East Coast hematite should adhere to a fixed price ot 
18Cs. for mixed numbers for home consumption, when 
sales would readily be made for export at 160s., and the 
makers this week have decided to adjust quotations by 
reducing the home price to 160s. for mixed numbers and 
162s. 6d. for No. 1. It is hoped that the fall will stimulate 
business, makers being anxious to realise on stocks. 


Manufactured Iron and Steel. 


Steel makers find it almost futile to seek business 
in the home market, but shipments abroad are still being 
made. These orders can be met from stock, and assist 
in reducing the somewhat heavy accumulations. Stil! it 
seems doubtful if there can be more than a partial resump 
tion of work when the miners return, owing to the restricted 
home demand. 


The Coal Market. 


The Northern coal market sustained a nasty set- 
back by the deadlock in the negotiations between the coal 
owners, the miners and the Government. Once more the 
position has assumed an almost hopeless aspect. While 
the negotiations were proceeding there was a feeling akin 
to optimism, and numbers of exporters expected that a 
settlement might be reached any hour, and that the begin 
ning of May would see the miners at work once more 
Now, however, the opinion has veered round to the other 
extreme, and an early settlement is not looked for, but 
it is feared that the struggle may last for several weeks 
During the past week a number of more or less important 
deals and contracts were completed, mostly for early 
delivery after the strike or within the first month after 
production recommences, with prices analogous to pre 
strike values, but now everything has been brought to a 
standstill, and nobody seems to be anxious to discuss 
business until there is a more tangible prospect of being 
able to get delivery of the coals. There still continue 
to be offers of large supplies of German coals as well as 
American for prompt delivery, at prices comparable wit! 
the home figures, but so far there is no definite news of 
any actual delivery having been effected. The coke 
market is quite idle. There are a few inquiries, and stocks 
in hand are fairly large in some cases, but with shipments 
still prohibited there is very little if anything attempted. 


Iron and Steel Exports. 


The exports of pig iron, manufactured iron and 
steel from the Cleveland district during April totalled 
32,316 tons, comprising 5023 tons of pig iron, 1865 tons 
of manufactured iron and 25,428 tons of steel. This 
return must be regarded as very satisfactory in view of the 
fact that the trade has been in the grip of the coal strike 
during the month. In March the total reached 35,127 
tons. Last month India was again the largest customer, 
taking 11,943 tons, Japan being next with 3726 tons. 





SCOTLAND. 


(From our own Correspondent 





must if the strike continues, there will be a wholesale 
closing down of works within a week or two, and thousands 
more will be added to the number of unemployed. 


A New Peril. 


A new peril has arisen in this district owing to the 
prolongation of the strike. Briefly, it may be described 
as the threatened cooling off of the coke ovens owing to 
inadequacy of fuel. Should this contingency arise, it 
would mean not merely a stoppage, but a comprehensive 
disorganisation of the iron and steel industries extending 
over many weeks. Indeed, there is no recollection here- 
abouts of any similar instance. The blast-furnaces, as is 
generally known, are dependent on the coke ovens, which 
in turn are dependefit upon amounts of coal to produce 
sufficient gas to maintain the ovens in low heat. The 





stock supplies of coal for this purpose are gradually petering 





Cc 


Is the Government to be coerced ? By delaying 
action and parleying with the mincrs’ leaders and giving 
in here and offering concessions there the accomplishment 
of such a conclusion begins to assume possibilities. The 
Government pronounced against further financial control, 
then later offered to extend a helping hand. The owners 
also made what is eonceded to be a generous offer. What 
has been the result so far ? Both offers have been treated 
with disdain and merely considered as signs of weakening 
policy. ‘“‘ Good enough so far as they go, but we must 
have the national pool,” say the leaders. By a complete 
stagnation of all kinds of industrial life, they mean to 
coerce our constitutionally elected Government to tell the 
community at large that it must just grin and pay up 
whatever the miner demands or submit to life in a country 
ruined up to the hilt. Though having failed in the first 
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Alliance, the miners still 


instance to embroil the Triple 
hope to have the full weight of that body put to the use 


for which it was not supposed to bé o: —one of 
terrorisation or tyranny. Call it whee you like, such 
action, which means the overthrow of a Government 
elected by the freewill of the ple, can be nothing but 
political in its significance. the people of this country 
look to the Government to their interests, and 
will support them in such action, but delay does not 
ensure confidence. Indulgence has been tried, and the 
proposals flung back with disdain. Certainly, of course, 
it must not be ignored that the miners themselves have 
not been allowed the opportunity of a ballot so far, but 
here and there powerful districts have not hesitated to 
voice an opinion in favour of the leaders, and one is 
inclined to the belief that if a ballot were really desired 
the leaders would be bound to resort to such an expedient. 
If the miners, through their own organisation or through 
the Triple Alliance, intend to force their demands, irrespec- 
tive of the general destruction, then the full weight of the 
community must be put in the balance to defeat such 

Trade has already been reduced to a state of 
impotence, but there is still time to preserve the basis 
on which prosperity can again be built up ; strong action, 
however, 18 necessary. 


Shipbuilding. 

While the first three months of this year was a 
record period so far as launches were concerned, the slow- 
ing-down process was bound soon to become evident. 
During the month of April there was a distinct falling off 
and with the dearth of new business and the holding up of 
orders already placed, no improvement can be looked for 
until conditions are more settled and production costs 
reduced. There are a number of vessels on which no work 
is being done, and unemployment has necessarily followed. 
During April twenty-one vessels of 22,836 tons aggregate 
were launched on the Clyde, compared with nineteen of 
85,008 tons in April of last year. The record for the four 
months to date is eighty-three vessels of 172,677 tons, 
against fifty-two of 182,962 tons in the same period of 
1926. Thus, though the first quarter of this year con- 
stituted a record, the aggregate figures now show a decrease 
compared with twelve months ago. The falling off, how- 
ever, is not in the number of vessels, but in the tonnage. 
Of the twenty-one vessels launched during April, only 
three were of 2000 tons or over, and the largest of the 
three was the Hardwicke Grange, t.s. cargo steamer, 

9200 tons, for Messrs. Houlder Brothers, London 


Steel and Iron. 


Owing to the searcity of coal and the resultant 
cutting down of supplies, the steel and iron industries 
have almost arrived at the inevitable stoppage. The 
production of pig iron is discontinued, ond stocks in 
makers’ yards are practically undisturbed. Inquiries 
for steel and iron from abroad are but practically 
nothing gets past the inquiry stage. The impossibility of 
naming delivery is in most cases a formidable barrier. 
Stafis everywhere are being cut down, while in some 
instances they have been divided and the sections em- 
ployed on alternate weeks. 


Coal. 


Stocks of all classes of coal have almost dis- 
appeared, and consumers are reduced to substituting any 
kind of material procurable. Many offers of fuel have 
been received from abrcead, but the unloading and transit 
difficulties are prohibitive. In many districts miners have 
struck fairly good outcrop seams, and those in the imme- 
diate vicinity have benefited. In some instances local 
train services have been cut out altogether, and there is a 
strong possibility of a very severe cut in the tramway 
service. In Glasgow, for instance, notice has been given 
that after to-morrow—-Saturday—the tramway system 
may be wholly reduced to a standstill at any moment. 
The ports in the western and eastern districts are almost 
completely idle. Aggregate ye for the past week 
amounted to 4223 tons, com with 352,255 tons in 
the same week in 1913. The as for the year to date 
compared with the same period in 1913 is 3, 623, 897 tons. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Trade Deadlock. 


Last week's expectations that greater progress 
towards a settlement of the coal trade dispute would be 
achieved failed to materialise and agreement now appears as 
far off as ever. As was expected, the stumbling block 
proved to be the vital question of the establishment of a 
National Wages Board, as the miners interpret such a body, 
and the national pool of profits. On the question of wages 
there was not such a difference between the parties, viz., 
a difference of 6d. per shift in the amount of the reduction 
of wages, but the extremist section of the miners’ leaders 
are all out for something much more vital to the interests 
of the industry than the question of wages. If wages were 
the principal item in the programme that could doubtless 
be overcome, but the miners’ leaders are striving for 
industrial and political power. 


Duration of Stoppage. 


Of course, it is impossible to say what may happen 
any day which will pave the way towards bringing the 
disastrous stoppage of work to an end, though at the 
moment of writing the outlook appears hopeless and the 
prospect of an early resumption of work is remote. The 
question is who is to make the next step. The Govern- 
ment submitted its final pro which were turned 
down. The miners’ leaders, judging by their utterances, 
are indicating another month's stoppage, and although 
reports are current that leaders of other trade unions are 

vouring to bring pressure to bear the miners’ 
leaders, the belief very ‘largely vails that the next 
move will come from the rank and file of the miners. There 





is a quietly growing demand for the issue to be submitted 
to the test of the ballot,,but it is surprising to what extent 
South Wales miners’ who aver the members 
have not asked for it and do not want it, are Opposed to 
that course. The Executive Council of the South Wales 
Miners’ Federation met and confirmed the resolution passed 
by the national conference rejecting the Government 
proposals and co South Wales colliery 
workmen upon the orderly solidarity displayed by them. 
On the other side, South Wales coalowners have also had 
a meeting to discuss the situation, but nothing has so far 
emerged to bring any nearer the termination of the present 
struggle. 
Coal Distribution. 

The continuation of the stoppage has led to 
increased stringency regarding the distribution of coal, 
patent fuel and gas coke, and new arrangements have been 
decided upon regarding supplies for electricity works, 
waterworks, food production works, both locally and for 
outside areas. Colliery companies have been circularised 
that supplies must not be moved by rail without permit 
being applied for, and signed by the actual consumer, who 
must give full particulars as to his stock. The application 
must not be submitted to the District Coal and Coke Sup- 
plies Committee until the coal has actually been bought, 
and the Committee reserves the right to release a lesser 
quantity than that applied for. The works for which coal, 
patent fuel and gas coke will be released locally and for 
consumption in other areas are set out, and these works 
only comprise those of primary importance. 


Costs of Production. 


A statement concerning a comparison of South 
Wales costs of production of coal for Mareh with those of 
other districts has now been issued by the secretary of the 
Monmouthshire and South Wales Coalowners’ Association, 
which gives the net cost per ton for the various districts as 
follows :—South Wales and Monmouthshire, 60s. 9d.; 
Northumberland, 43s. 8d.; Durham. 36s. lld.; Yorkshire. 
31s. 1d.; Lancashire, Cheshire, and North Wales, 40s. 6d.; 
and Derby, Notts, and Leicester, 28s. 10d. The average 
for the United Kingdom is 38s. 11d., which is 21s. 10d. less 
than that for South Wales. This accounts for the fact that 
South Wales had a greater reduction in output and lost 
more shifts in the first three months of this year than any 
other district in the country. It is interesting to recall that 
in 1913 the labour cost was about 8s. per ton, as against 
40s. 4d. in March last, and that the total cost of wages and 
stores in 1913 was about 10s. 8d., as against 60s. 9d. in 
March. Further, the output of the South Wales coalfield 
in 1913 was 57,000,000 tons and the exports 30,000,000 
tons, whereas in March last the output was at the rate of 
only about 30,000,000 tons per annum and the exports 
at the rate of 11,300,000 tons per annum. It is therefore 
clear that the high cost of production has retarded output 
and is having the effect of allowing other districts and 
foreign countries to capture the export trade, which at 
one time was practically a monopoly of South Wales. 

Business. 

The breaking off of negotiations last week has 
had the effect of drying up all discussion of future business. 
Exporters realise that it is hopeless seriously to consider 
business ahead, as there is no basis as regards possible 
future prices upon which they can work. Business, of 
course, is ruined for this month altogether, and, in fact, 
doubts are entertained whether there will be any work at 
all in the coalfield this month. It is an indication of the 
conditions prevailing that the Coal and Shipping Exchange 
is now closed at Cardiff at one o'clock each day, and firms 
are sending their staffs off on their holidays. The news 
which comes from abroad is not by any means cheering. 
It is reported that the Egyptian State Railways, which 
have been in the habit of purchasing substantial quantities 
of Welsh coal, have just placed contracts for 350,000 tons 
of American coal, At one time the whole of the require- 
ments for these railways came to this district. If the 
report now to hand is true, then it is evident that the whole 
of this business has been lost to South Wales for this year. 
Apart from the reasonable certainty that consumers will 
secure delivery, the Americans are offering long credits, 
extending even up to five years. South Wales cannot 
compete with the Americans in the price of the coal. 
Mr. R. O. Sanderson, the president of the Cardiff Chamber 
of Commerce, has received a telegram of a cargo of 
American coal having been sold to Genoa buyers at 
12.75 dols., payment by twelve months’ draft, guaranteed 
at an Italian bank, this price including the cost of interest. 
There is also the competition of German coal to be reckoned 
with. French consumers can secure German large coal 
delivered at a North French port at £1 to £1 5s. less than 
Welsh large coal. All this goes to show that the South 
Wales costs of production have got to come down very 
substantially to permit of exporters here making any 
headway. 


Steel Workers’ Wages. 


As from May Ist important wage reductions took 
place under the sliding seale arrangement with the South 
Wales Siemens Steel Association. This reduction, based 
on tbe selling price of bars for the quarter ending March 
3ist last, is from 156.25 above the base rate to 110 per 
cent., except that in the case of the men in receipt of a 
base wage of 30s. or less, they get an extra 10 per cent. 
The engineers, patternmakers, moulders, electricians, and 
blacksmiths come under the new flat rates decided upon 
by the Welsh Engineers and Ironfounders’ Association. 
These provide that on and from April 25th last the fitters 
and moulders’ rate of £5 10s. was reduced to £5, the 
labourers of £4 to £3 Li5s., and the rates of those hetween 
grades are reduced pro rata. The rates above £5 10s., as 
well as those for improvers and apprentices, are reduced 
by one-éleventh—approximately ls. 10d. in the pound. 


Cattle Importation. 


For many years past great efforts have been made 





to establish in South Wales a large — trade in foreign 
cattle, and it can now be recorded tha 


t as the result of 


tations made by the Canadian Government three 

a in the United Kingdom have been licensed for the 

of Canadian cattse. Cardiff is the only port 

in the Bristol Channel granted the licence by the Board of 

Trade, and a cargo of Canadian cattle is due to arrive about 

the 17th inst., and will, it is expected, be followed by others. 

The Bute Docks are well equipped with lairs to deal with 
this trade. 








Latest News from the Provinces, 


LANCASHIRE. 


The Effects of the Strike. 


ALTHOUGH the industrial situation caused by the 
miners’ strike is not as bad in Manchester as in some of the 
neighbouring industrial towne, thanks to the foresight of 
the municipal gas and electricity departments in storing 
up fuel supplies, each day sees the ranks of unem - 
ployed increased, and it is probable that the present 50 per 
cent. allowance of electricity for power purposes will 
shortly be further reduced. Most of the cotton mills 
which generate their own power are closed down and are 
likely to remain in this condition for some time unless they 
can obtain other kinds of fuel. Some mills, I have learned, 
are already fitting up oil fuel installations for steam raising 
purposes, and the makers of this type of apparatus who can 
supply the necessary fittings should reap a good harvest. 
There are many cotton mills with orders on their books 
sufficient to justify the installation of oil fuel apparatus. 


Manchester Steam Users’ Association. 


The sixty-sixth annual report of the Committee 
of Management of this Association for the year 1920 states 
that the number of boilers under its inspection is now 
12,541, an increase of 397 compared. with 1919. The grows 


11,746 were “ internal,” “ flue,” and‘ entire.” No serious 
accident occurred to any of the boilers under i oo nore 
The Association has noted throughout the United Kingdom 
during the year the occurrence of 37 explosions, killing 
10 persons and injuring 51 others. Of these, 18, killing: 
3 persons and injuring 30 others, may be termed * boiler 
explosions proper, while the remaining 19,killing 7 7 persons 
and injuring 21 others, may be termed ** miscellaneous "’ 
explosions, ¢.¢., those arising from steam pipes, stop valves, 
kiers, drying cylinders, bakers’ ovens, economisers, &c. 
Under the Boiler Explosions Acts, 1882 and 1890, reports 
have been received since the publication of the.last report 
of 40 preliminary os by the Board of Trade. Of 
these, 6 have been followed by formal investigations, and 
costs varying from £5 to £25, and amounting in the aggre- 
gate to £85, were ordered to be paid by parties found to be 
in default. In four cases no order was made as to costs. 


WALES AND ADJOINING COUNTIES. 
Maximum Coal Prices. 

To ensure that the small available quantity of 
coal in Monmouthshire and South Wales shall be supplied 
to the public at a fair and reasonable price and that no 
advantage shall be taken of the present position, it has 
been decided by the Coalowners’ Association that maxéi- 
mum prices shall be fixed. These prices, which apply to 
the place at which the coal is standing when it is sold, are 
as follows :—Steam large coal, 60s. per ton; through coal, 
45s.: and smalls, 25s.; anthracite, large, 556.; nuts and 
cobbles, 70s.; peas and beans, 60s.; culm, 25s.; and duff, 
15s. These prices are considerably less than the cost of 
production for the month of March, which for through coal 
was 60s. 9d. per ton at the pit, whereas the prices now fixed 
are only equivalent to about 44s. per ton at the pit, or 17s. 
per ton less than the cost. 


Swansea Metal Exchange. 


The position of the Welsh steel and tin-plate 
trades shows no appreciable change. The situation regard- 
ing fuel supplies is becoming increasingly acute. Some of 
the furnaces at the Cwmfelin Works have been re-started 
to give employment to the workmen in the district, but, 
on the other hand, the blast-furnaces of Baldwins Limited 
at Landore have been closed down. In Swansea and dis- 
trict 16,500 names are on the Employment Exchange 
registers, and of this number about 14,000 are workmen, 
most of whom are steel and tin-plate workers. Sheet and 
tin bars are officially quoted at £13, but it is understood 
that foreign bars are being offered at £7 10s. per ton c.i.f., 
and even lower, though for Welsh tin-plates and galvanised 
sheets they are not regarded as altogether suitable. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





J. W. Brooxe anp Co., Limited, of Lowestoft, ask us to state 
that Messrs. Walter D. Fair and Co., of 43, Sackville-street, 
Piccadilly, W. 1, are now representing them in London. 

Tue E. W. Harvey Gas Furnace Company, Limited, informs 
us that it has moved its offices from 10, Quee m Anne’s Gate, 
Westminster, to 70, Victoria-street, Westminster, 8.W. 1. 

Sm Wriuam Arror anp Co., Limited, inform us that on 
Monday next, the 9th inst., they are moving from 56, Victoria- 
street, Westminster, into their new hanes offices at 59, Palace - 
street, Victoria-street, Westminster, 8.W 

Messrs. W. H. Pease anv Co., my - Southampton-row, 


London, W.C. 1, inform us that they are taking into = nership 
Mr. F. E. Pratten, late director of J. and E. Hall, Limited, of 
Dartford, this arrangement to date from May Ist, 1921, from 


which date the name of the firm will be W. H. Pease, Pratten 
and Co, 























Northampton® (Probably 20/- lower all round)— 
Foundry Nos. 2 and 1 
No. 3 
Forge 
Derbyshire *— 
No. 3 rE ep 
Forge be 
Lincolnshire *— 
Foundry... 
Forge... 
N.W. Coast— 
N. Lanes. and Cam.— 
Hematite Mixed Nozs.... 
Special ... 


IRON ORE. 
N.W. Coast— 
ative Ss an es oe eco ee 49/- to 60/- 
* Spanish ... eos! enn’ Tamm - 39/- 
Oe eee a8 39/- 
N.E. Coast— 

ST “S06. dah sie 140k hen aie em ie - 
Foreign (eit) dnt eb sead ied. he .00 87/6 
PIG IRON. 

Home. 
&«a 4 £a a. 

SooTrtarD—* 

Hematite ... be 900 — 

No. 1 Foundry ... ... 810 0 _ 

No3 , 8 5 0 an = 
N.E. Coast— 

Hematite Mixed Nos,... 800 are 800 

ers * 3. “fag! 826 y 826 
Cleveland— 

Bie canevebi. cal toe 650 _ 650 

Silicious Iron... 650 650 

No. 3 G.M.B. 600 600 

No, 4 Foundry *. 519 0 > 519 0 

No. 4 Forge .. .. 517 6 517 6 

Se 517 6 — 517 6 

ear Be: amen 515 0 
Mrotanps. (Ali Midland prices waiting to be readjusted.) 
Staffs. — 

All-mine (Cold Blast)... 17 0 Oto 17 7 6 

Part Mine Forge ... ... 710 Oto 8 00 

= Foundry No.3 810 0 











* Delivered. 
* Home Prices—All delivered Glasgow Station. 


Home. 
aa4" 2ad4 
SoortanD— 
Crown Bars ... ... «. 19 0 0 3% 00 
me ss os wo ee, oe ee os 
Angles 3% 00 — 
Tees ~~ 2 et pe - 
N.E. Coast— 

Crown Bars ... ... .. 19 0 0 2160 
«os as See ee 200 
OS ws a wl eS 8210 0 
Tees oun “tie "et 3110 0 . 8810 0 

Lanos.— 
Crown Bare ... ... ... 19 0 0 eco - 
Hoops 23 6 0 23 00 
8. Yorzs,— 
Crown Bars ... ... 19 0 6 —_ 
Best ,, Ss os 
a ee - _ 
MIDLanDs— 

* Marked Bars (Staffs.)... 2710 0 ... ... - 
Crown Bars ... ... ... 19 0 0 to 2410 0 
Nutand Bolt Bars .. 1900 .. ... — 
Black Sheets (dbis.) 18 0 Otc 000 
Galv. Sheets 24 W.G. 

(f.0.b. L’pool, orequal) 22 0 0 ... ... _- 
Gas Tube Strip 22 0 0 to 23 0 O 
STEEL, 
Home. * Export.’ 
2s. ad, £2.44, 
SooTrLanp— 5 
Boiler Plates... ... 7 Tt dacee ae see 
Ship Plates jin. andup 19 0 0 we 
Sections ... ... .. 1710 0 _ 
Steel Sheets jin. tojin. 19 10 0 = 
Sheets (Gal. Cor. 24 B.G.) 2% 00 


® Net makers’ works, 


for export, and eoke is per ton on rail at ovens and f,0,b, for export, 
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STEEL (continued) , 
N.E. Coast— Home. Brport. 
2a 4. 2a. 4, 
Ship Plates ... .. .. 19 0 0 — 
Angles ... ... 1710 0 -- 
Boiler Plates ... 2% 0 0 aa 
le 1710 0 ° ~ 
Heavy Rails ... 15 0 0 -- 
Fish-plates 20 0 0 “= 
Channels... ... 20 (0 -- 
Hard Billets ... 15 00 — 
Medium Billets 1410 0 — 
N.W. Coast— 
Barrow— 
Heavy Rails ... ws 9" 16" 3 - 
Light ,, 18 0 Oto 20 0 0 
Billets a Td. oh” aie - 
Ship Plates ... im  peeegece - 
Boiler ,, os PR.BA, :okt oo - 
Manonestsr (Prices eiquad and uncertain)— 
Bars (Round) 14 0 Oto 16 0 0 
» (others) 15 0 0t0 17 0 0 
Hoops (Best)... ... 23 5 0 23 0 0 
yy (Soft Steel) or a. ee 
Plates ... ... «. «. 18 0 Oto BD 0 0 
» (Lanes, Boiler)... 27 0 Oto 30 0 0 
SHEFFIELD (Prices irregular and uncertain)}— 
Siemens Acid Billets .. 20 0 0 — 
Bessemer Billets ... 1910 0 = 
Hard Basic “ 15 00 — 
Soft ,, 1419 0 _ 
Hoops 2 5 0 — 
MIDLaNDs— 
Rolled Bars ... ... .. 15 0 0 to 16 0 0 
Soft Billets and Bars ... 12 0 0 to 13 0 0 
Hoops ... ... | eae _ 
Tube Strip... ... 17 0 Ot 18 0 0 
Angles and Joists 1710 0 — 
, a er >) = San = 
Wire Rods eon, nee 1515 O (Nomina/). 
NON-FERROUS METALS. 
Swansea— 
Tin-plates, I.C., 20 by 14 ... _— 28/- to ?0/- 
Block Tin (cash) ... ... ... 168 0 0 
» (three months) ... 17010 0 
Copper (cash)... ... ... 71 5 0 
» (three months) - 6915 0 
Spanish Lead (cash) . ‘ a 2117 6 
6 (three menthe)... 2117 6 
Spelter (cash) ps 2% 7 6 
1» (three months)... 26 12 0 
MaNCHESTER— 
Copper, Best Selected Ingots ... " 7310 0 
»» Electrolytic ... " 74 00 
» Strong Sheets... ... 2. wee oe 1146 00 
» LoooTubes ... 1. . é ol # 
Brass Loco Tubes... id” ees 01 
» Condenser ... ... Sy ae O11 8 
pe Pa ee 2310 0 
o,  -— .on oe an < 2210 0 
(Metal prices practically unchanged). 
FERRO ALLOYS. 
(All prices now nominal). 
Tungsten Metal Powder ... ... .. 2/4 per Ib. 
Demme TERE... cco. cen. wee eo, 088 2/- per Ib, 
Per Ton, Per Unit. 
Ferro Chrome, 4 p.c. to 6 p c. carbon... £37 15/- 
” 6 p.c. to 8 p.c. - £37 15/- 
ali 8 p.c. to 10 p.c. - £36 10 0 15/- 
% Specially Refined 
Max. 2 p.c. carbon .. £86 $2/- 
» LP » ...£102 39/- 
» 0°75 p.c. carbon .. ---£120 47/- 
5» carbon free ... ... 3/- per lb, 
Metallic Chromium es .-. 6/6 per lb, 
Ferro Manganese oe (ger ton) £25 
» Bilicon, 45 p.c. to 50 p.c. ... ae, 0 scale per 
ui 
o » 7p ..-£28, scale 12/- per anit. 
»» Vitnadium ... 26/- per Ib. 
»  Molybdenan ... --» 7/9 per lb, 
Nickel (per ton) ee £2056 
een «+ 19/- per Ib, 
Aluminium (perton) ... ... .- £160 


3 At furnaces. 


7 Export Prices—F.O.B. 





* For in 


oe 





4 Nominal, “pending early 
mon 
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Current Prices for Metals and Fuels. 


FUELS * 
SCOTLAND. Export. 
Lak ARKSHIRE— 
(f.0.b. Glasgow)—Steam 35/6 to 37/- 
” ” ae a “Ss oe oo 37/6 to 38/6 
” ” Splint ee ace 40/- to 50}- 
” ” tS apse a te 36/6 
am hoe | era 33/ 
” ” Singles ecm ene cee ete 28/- 
AYRSHIRE— 
(f.0.b. Porta)—Steam ... 0.0. ce see 85.6 
ie pe Splint ... ae Re 40/- 
y » .‘Trebles .. $2/- 
FiegsHine— 
(f.o.b. Methil or Burnt- 
island)—Steam .. uth 85/- to 40/ 
Screened Navigation .. 50/- 
Trebles one 36/6 
Doubles ... 32). 
Singles 29/- 
Loruians— 
(f.0.b, Leith)— Best Steam... 1. uss 36/- 
eee 34/6 
Trebles ... $2/- 
Doubles ... 30/- 
Singles ... as Tle 27/- 
ENGLAND, 
§N.W. Coast— 
Steams ... ... » oe 45/- to 49/- 
Household ... -» 66/8 to 60/- 
Gabe... de pa -_ 56 /- 
NoORTHUMBERLAND— Home. Neutrals. 
Best Steams ... 36/2 42/6 
Second Steams 33/- 37/6 to 40/- 
Smalls ... ... 30/8 178 
Unsereened .., 32/8 . 33/- to 35/- 
Household... 36/- peo 45/- 
Durnam— 
Best Gas... 36/- to 37 ose 40/- 
Second ... ... 35/- to 36/- ... 35/- to 37/6 
Household... 36/- 45/- 
Foundry Coke 70/3 ccc 60/- to 70;- 
Farmace ... ccc sxe 62/9 ooo - 
SHEFFIELD—* 
S. Yorks. Best Steam Hards ... ... ... 38/2 to 38/8 
Derbyshire Hards ia statis 32/8 to 33/2 
Seconds ... ... ... 31/8 to 32/2 
Cobbles ... 31/8 to 32/2 
Nuts 31/2 to 32/2 
Washed Smalls 28/8 to 30/2 
Best Hard Slacks ... 20/- to 25/- 
Seconds _,, 20/- to 23/- 
Soft Nutty ,, 20/- to 25/- 
Pea es 18/- to 22/- 
Small bs 15/- to 18/- 
House, Branch ge ee 
i Best Silkstone... PE aaa: 
Blast Furnace Coke «x» 45,;- ... (55/- export) 
Carpirr— “SOUTH WALES. 
Steam Coals : 
Best Smokeless Large ... «1 «+ ««  57/- to 58/- 
Second » west cee wee’ eco GES Co BS 
Best Dry Large ...0 110 cee ce ee cee «= Bh f- t0 55 /- 
Ordinary Dry Large des 52/6 to 53/- 
Best Black Vein Large ... 54/- to 54/6 
Western Valley os 53/- to 53/6 
Best Eastern Valley Longe 53/- to 53/6 
Ordinary ” ” 52/- to 53/- 
Best Steam Smalls 25/- to 27/6 
Ordinary ” 16/6 to 22/6 
Washed Nats 39/- to 40/- 
No. 3 Rhondda Large 54/9 to 55/- 
a om Smalls ... 35/- to 37/6 
No, 2 8 Large ... 51/- to 52/- 
# » Through 33/8 to 34/9 
- Smalls ... 15/6 to 17/6 
Coke (export) 60/- to 62/6 
Patent Fuel _ 45/- to 47/6 
Pitwood (ex ship) 35 /- to 37/6 
Swanska— 
Anthracite Coals : 
Best Large ° . .  55j/- to 57/6 
Seconds on 52/6 to 55/- 
Red Vein ... «4. 50/- to 52/6 
Big Vein... ... ve 50/- to 52,6 
Machine-made Cobbies ded 65/- to 67/6 
Nuts eco 8 eee 65/- to 67,6 
Beans ... ... 60/- to 65/- 
om. on 42/6 to 45/- 
Breaker Duff 9/6 to 11/6 
Rubbly Culm 12/6 to 17/6 
Steam Coals: 
Large ose ave «-  52/- to 53/- 
Seconds... 49/- to 50/- 
Smalls is ate 15/6 to 20/- 
Cargo Through 33/8 to 34/9 


éxpected dro} 
where ctharebe indicated onal are per tn at pit for inland and f.o.b, 


er ton f.o.b, 


*In view of the mines dispute there are practically no markets and the prices for fuels are purely nominal. 
We give ‘those that ruled immediately Prior | to the suspension of work. 


5 Glasgow, Lanarkshire and Ayrshire. 
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French Engineering Notes, 
(From our Correspondent in Paris.) 


Reconstruction. 


Tue dearth of work in the engineering trades is 
steadily accentuating, and the situation has become so 
precarious that it would be regarded with considerable 
misgiving if it were not for the belief that an active 
recovery will take place as soon as there is a certainty 
of Germany paying what is due for reparation. Whatever 
may be the difficulties at the moment, it is evident that 
reconstruction must be carried out at some time or 
another, and as soon as the contracts are distributed 
there will no doubt be plenty of employment in most 
branches of industry. The State has been doing what it 
can in the way of advancing money for constructions on 
account of what it hopes to receive for reparation, but 
even the comparatively small amount thus spent exhausted 
its resources, and in most cases work is being held up 
because manufacturers cannot obtain payment. For 
the moment work in the devastated regions is practically 
at a standstill. There is little hope of any general activity 
until Germany pays, for the French will not consent to 
the Germans repairing the damages themselves any more 
than they approved of Allied offers soon after the Armistice 
to assist in the rebuilding of the devastated towns and 
villages. Nevertheless, there is a prospect of something 
being done at an early date if only the loans which the 
devastated towns are authorised to issue are covered, 
but in view of the partial failures of most other loans, 
it is by no means sure that this financial aid will be effec- 
tive. Tenders are now being invited for the recon- 
struction of all the big bridges in the devastated districts 
that are at present replaced by temporary structures. 
The preparations for giving out these and other contracts 
are inspiring a certain degree of confidence, and will con- 
tinue to do so so long as there is a probability of the 
reparation money being paid; but if France should be 
obliged to occupy the Ruhr district and wait indefinitely 
for a settlement it is not easy to see how any serious 
improvement can be looked for in the situation. 


Cokes. 


The production of foundry iron in Lorraine has 
not developed so much as had been expected on account 
of the difficulty of procuring coke from Germany. It was 
hoped that as Germany required Lorraine ores she would 
have readily supplied coke in return, but as restrictions 
have been imposed on the consignments of those ores the 
quantity of coke obtainable has been quite inadequate. 
If France occupies the Ruhr district she will be able 
practically to command the coke supplies, and meanwhile 
efforts are being made to increase the productién of coke 
in the Saar district, where, however, the quality is dis- 
tinetly inferior. The question of coke is all-important at 
the present moment, for, while the quantities available 
are limited, the prices are very high, and until cheaper 
coke is obtainable there is little hope of any further appre- 
ciable reduction in prices. This is also indirectly respon- 
sible for some of the delay in carrying out reconstruction 
work, for the Minister for the Liberated Regions refuses to 
sanction the giving out of contracts at prices that may he 
reduced by an organised system of economy, and he is 
now insisting upon reductions all round, and is believed 
to be opposed to the new import tariffs that must neces- 
sarily have the effect of keeping up prices in this country, 


Harbour Works. 


The Congress on Inland Navigation, which is to 
be held at Rouen in July, will no doubt attract attention 
to the necessity of further improving the harbour equip 
ments, especially in the direction of reducing the cost of 
handling cargoes, for one of the principal reasons for 
developing waterway transport is to provide a cheap 
means of bringing raw material to the centres of manu- 
facture and carrying the finished products to the ports 
for shipment. If the ports are unable to deal with the 
traffic at low cost the advantages of cheap inland transport 
are largely neutralised. At Antwerp the cost of handling 
cargoes has been reduced to a minimum, it being stated 
that the loading of merchandise from trucks to the 
steamer does not cost more than 3f. a ton, while at the 
French ports the high wages, charges and eight-hours’ 
day bring up the cost to five times as much at Rouen and 
nine times at Marseilles. At Dunkirk the hoisting machi- 
nery installed during the British Army occupation is of 
so complete a character that the handling of cargoes is 
said to cost not more than 9f. a ton, the difference between 
that figure and the Antwerp rate being due largely to the 
higher charges. On account of its satisfactory equipment 
and of the extensions that are being carried out, Dunkirk 
hoped to compete with Antwerp for the traffic with Alsace- 
Lorraine, and for that reason the super-tax was imposed 
on goods passing to and from the Belgian port ; but now 
that the tax has been suppressed in deference to Belgian 
protests and for fear of reprisals, the somewhat ambitious 
plans for Dunkirk are in danger of being compromised. 
Nevertheless, it is hoped that the diversion of traffic from 
the restored provinces to Antwerp will be partly com- 
pensated for by the improvement of the canal system 
across the north of France, whereby Dunkirk will benefit 
from a further accession of traffic. At Havre and Mar- 
seilles there are important schemes in hand for harbour 
extensions, although in the case of Havre the original plans 
will probably be somewhat modified as the result of the 
abandoning of the oil pipe line to Paris. These plans, 
however, are left far behind by the ambitious p T) 
which is to make Antwerp the biggest port in the world. 
A tunnel is to be driven under the Scheldt to permit 
of the town extending on the other side of the river, and 
2000 m. of new wharves are to be built, while the dredging 
of a canal through the estuary to shorten the distance to 
the sea will necessitate the construction of a lock 15 kiloms. 
from Antwerp, which will be as big as the Panama locks, 
and will consequently be the largest in Europe. 








British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the : are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale B h, 25, Snesth. pt Irene Bold g*, Oh y 3 np 
at le. each, 

The date first given is the date of u“ 
at the end of the abridgment, is the 
complete Speci fication. 


INTERNAL COMBUSTION ENGINES. 


143,897. May 27th, 1920.—Fexepine Fur, To CaARBURETTERS, 
Daimler Motorer Gesellschaft, Untertirk-heim-Stuttgart, 
Germany. 

In order to obviate the necessity for increasing the strength, 
and consequently the weight, of the fuel tanks of engines working 
with supe: » to the éxtent required if the fuel were to be 
forced into the carburetter by pressure in the tank, the inventors 








ion ; the second date, 
of the acceptance of the 
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place a force pump A in the pipe between the tank and car- 
buretter. This pump develops sufficient pressure to drive the 
petrol into the carburetter, against the air pressure of the super- 
charger, and permits the passage of fuel in the ordinary manner 
when the supercharger is not at work.—March 3let, 1921. 


TURBINE MACHINERY. 


160,616. January 19th, 1920.—Sream Tursive Biavine, The 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London, E.C. 4. 

In this system of blading the blades are held by a series of 
concentric ribs A A, on one face only of the disc. The blades are 


N°160, 616 








kept in engagement with the ribs by means of caulking strips 
B B.— March 3\st, 1921. 


ORDNANCE AND ARMOUR. 


148,771. April 13th, 1916.—ConTrro._une Systems ror Simv.- 
TANEOUSLY Freinc A NumpBer or Guns FROM A CENTRAL 
Station, Siemens und Halske, Aktiengesellschaft, of 
Siemenstedt, near Berlin. 

The guns are fired in accordance with this invention by means 
of a relay, which is operated as soon as an electrical circuit is 
energised at a central station and the relay kee the firing 
circuits closed for some time so that the firing of the guns is 
ensured even if the circuit at the central station is broken. The 
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coils represented by the zigzag lines in the low of the guns 
are tly connected with the one ie, of the source 
of current, whereas the connection with the other pole is effecved 
by the relay A. The winding of the relay is directly connected 





with one pole of the supply system, and with a movable 


Pi 


contact B at the central station. When the key above the 
contact B is relay A is excited and its armature 
i jately closes the circuit at C and the firing coils of the 

ised. In order to malntain the firing current 
the return motion of the armature is 
itable retarding device.—March 31st, 1921. 


guns are 
for a definite time 
d by any 





PUMPING AND BLOWING MACHINERY. 


160,474. August Ist, 1919.—CenTairucaL Pumes, J. Wareing, 
11, Knacks HeaJey, Rochdale, and A. Hill, 43, Cheltenham- 
street, Rochdale. 

The blades of this pump impeller are shaped as shown in the 
drawing with the object, it is stated, of entrapping the liquid 


N° 160,474 





o 
and giving « high pressure of dglivery. The drawing illustrates 
several alternative designs for the aperture A.—March 31s 
1921. 

WIRELESS TELEGRAPHY. 
160,475. August 19th, 1919.—Imerovements In WIRELESS 


Drrecrion Finpers, Henry Joseph Round, of 9, Woodberry - 
crescent, Muswell Hill. 

It has been found that direction finders of the simple rotating 
frame or Bellini Tosi type when used on board ship are seriously 
affected by the vertionl metallic parts of the ship, such as the 
funnels, masts, mast-guys, &c. On aeroplanes, too, and airships 
somewhat similar errors occur. In general the error is due to 
the directional reception of the ship and the re-transfer of the 
energy to the aerial receiving system. Thé object of this inven- 
tion is to provide a wireless direction finder system in which this 
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error is elimmated. The illustration on the left shows two frames 
GG of an ordinary Bellini Tosi system, one in the fore and aft 
line and the other athwartship, the former being of such a size 
or being provided with chokes or being so coupled that the 
natural effect, apart from the ship, of the incident waves upon 
it is less than the effect thereof upon the latter. The right-hand 
diagram shows an arrangement in which the two frames H are 
so mounted that the angle between them can be varied. The 
angle between the coils of the radiogoniometer F can, of course, 
be varied in accordance with the angle between the frames.— 
March 3iet, 1921. 


MACHINE TOOLS AND SHOP APPLIANCES. 


135,212. November 14th, 1919.—IMPROVEMENTS IN OR RELAT- 
inc TO Seam Wewtpinc Macutnes, Edmund Schréder, of 

88, Belle-Alliance-Strasse, Berlin. 
In welding a tube, as shown in the illustration, a step by 














step motion is imparted to the tube, and the current is only 
switched on whilst the tube is at rest. A cam A acts upon 4 





rack which, by means of the part B, moves the tube step by 




















































500 











step in the direction of the arrow. The electrodes C and D are 
also pressed on to the tube at definite intervals by the cam A. 
Side rollers, which are not shown press on the sides of the tube. 
The primary switch carries a contact E which when brought into 
contact with the other terminal F switches on the primary. 
current. This switch is adjustable so that the current can be 
switched on at different intervals—May 14th, 1921. 


160,585. January. 2nd, 1920,—Exranpine Bowser Fives, W. 
Redpath, and the Leeds Forge Company, Limited, Leeds. 
This specification describes a process of expanding the plain 
ends of corrugated boiler flues in place of, the usual system of 
turning in the lathe. A mandrel is supported within the flue 
by extensible spiders A A and is driven by a motor B. Rollers 
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CC are fixed on arms attached to the mandrel and bear against 
the flue under the influence of centrifugal force. The two lower 
views show the positions of the arms before and after the 
expanding is complete. A hydraulic ram D is used to feed the 
mandrel and rollers forward.— March 31st, 1921. 


160 518. December 17th, 1919.—Euzcrric WELpINe, Otis 
Allen Kenyon, of 111, Broadway, New York City, New 
York. 

L This invention relates to a means of feeding the electrodeinto 
the weld at a speed determined y the Jength of the arc so that 
the slightest change in the — of the are will change the 
speed sufficiently to restore the length to its proper value. The 
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desired effect is obtained by driving a feeding mechanism A by 
an electric motor B, which is connected across the are in the 
manner shown. When the 'ength of the arc is increased the 
resistance of the arc increases, more current is fed into the 
motor, the motor speeds up, the electrode moves faster, and the 
are is shortened.— March 17th, 1921, 
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MISCELLANEOUS. 


160,641. February 14th, 1920.—ImrrovemENTs IN FLAME 
Proor Boxes AND Swrrcenes, Fuses AND SumiLar Exec- 
TRICAL Firrines, W. T. Henley’s Telegraph Works Com- 
pany, Limited, of 13 and 14, Bloomfield-street, London- 
wall, London, E.C. 2, and Gregorius Gregoire, of 2, Bedford- 
place, London. 

The object of this invention is to reduce the pressure and tem- 
perature of gases generated in switch and fuse boxes by the 
ignition of gas produced by the blowing of a fuse or arcing at 
contacts, in order that the temperature of the escaping gases 
may not be so high as to ignite the explosive ambient atmo- 
sphere in mines, &c. The flange A of the cover B of the flame- 
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proof switch box is provided with two grooves D extending 
along and around the surface of the flange and parallel with its 
edges, but more than two grooves may be provided. If desired 
the flange E of the box may be similarly grooved and the grooves 
on both flanges may be arranged to mate or to be staggered.— 
March 3\st, 1921. 


149,284. July 15th, 1919.—Imrrovements tw Execraro In- 
DUCTION REGULATORS COOTED BY Forcep Dravour, 
Brown, Boveri et Cie., of Baden, Swit- 


Aktiengeselischaft 

zerland. 

Upon the casing of the induction regulator there is a fan A 
which is driven by the electric motor B. The air passes out 








om distant point. 
valve in the open position by means of the toggle levers A A, 
which bear against the lugs B to prevent their collapsing to the 


when the spring closes the valve.— March 15th, 1921. 


distributors used in connection with electric ignition <ystems 
on motor engines, and i 
The device consists of a thin elastic cylinder provided with a 
handle and divided along a line 


cylinder can be made to expand or contract by the right and 
left-handed screws at B. Emery paper is fixed around the lower 
end of the cylinder, which is inserted in the detachable head 


couunutator.— March 24th, 1921. 


NY ates Golfing Society was held at Sundridge Park on 
N Tuesday, May 3rd, 1921. There were forty-seven competitors, 
\ and though the day was very cold the meeting was most success- 

ful. In the morning there was an eighteen holes stroke competi- 


handicaps of 10 and under the President's Challenge Cup and 
memento was won by Mr. A. F. Holden with a score of 86 — 10 
= 76, the second prize being won by Mr. W. E. Lane with a score 
of 84 — 7 = 77. The scratch prize, 
Mr. E. W. Timmis, was won hy Captain C. H. Hayward with 76. 
In the second division for 
the Wilson Challonge Cup and memento was won by Mr. F. R. 
Phipps with a score of 92 — 14 = 78, and the second prize by 
Colonel H. Cartwright Reid with a score of 92 — 11 = 81. 
Colonel J. G. Hearson was actually second with a score of 
95 — 15 = 80, but, being debarred by rule from taking two 


Colonel H. Cartwright Reid. 
eighteen-hole round of four-ball foursomes match play —= 
bogey, in which the first prizes were won by Captain C. H. 
Hayward and Colonel J. G. Hearson with 6 up, 
prizes by Messrs. A. J. Boyd and K. A. Wolfe Barry with 3 up. 
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from the fan b the two pi 
D oceupied "by the windings ME tes flows 


tong ages E and the air gap, anc 
radial slots F, partly through the adjustable gaps G on both 
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sides of the periphery of the stator into the annular cavity H 
eee — stator iron, and finally passes out of this cavity 
throuch lateral apertures provided with jorated covers K.— 
March 24th 1921. ies 
160,252. December 15th, 1919.—Suvice Vatves, J. W. R. 
Williamson, 16, Maxwell-avenue, Weeterton, Dumbarton- 
shire. 
This valve is intended to be closed by a spring, released from 
The spring is held in compression and the 
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ight, while the links C, lodging on the supports shown, hold 
he toggles in the opposite direction. If it is desired to close 
he valve the cord D is pulled and the toggles collapse to the left, 


60,330. January 22nd, 1920.—lurroveMENTs IN APPARATUS 
ror Crmpixnc Commutrarors orn Disrrisutors, Frank 
Bolton, of 1a, Dennet-street, Nottingham. 

This device is intended for grinding the commutators or 


ly those used on Ford cars. 


l with the axis. The 
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{ the commutator, and the latter is ground by rotating the 
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zes—other than the scratch prize—the second prize went to 
Tn the afternoon there was an 
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partly through the 
then through the 





Forthcoming Engagements. 


TO-DAY. 

Junior Instrrution or ENnorverrs.—Caxton Hall, Weest- 
minster. Lecturette, “Fire Resistance of Aggregetes for 
Reinforced Concrete,”” by Mr. D. W. Wood. 8 p.m. 

Instrrure or Transport.—-Royal Society of Arts, John- 
street, Adelphi, W.C.2. Lecture to grad and students, 
" arbours: General Structural Lay-out, Systems 
of Control, Operation and Charges,”’ by Mr. D. J. Owen. 5 p.m. 

Royar Instrrvtion or Great Brrraiw.—Albemarle-street, 
Piccadilly, W.1. Discourse, “‘War Developments of Explo- 
sives,” by Sir Robert Robertson. 9 p.im. 


SATURDAY, MAY 7rx. 
Roya. LInsrrrurion oF Great Barrraiww.—Albemarle-street, 
Piccadilly, W.1. “Chemical Reaction,” Lecture 1, by Mr 








E. C. Cc, ly. 3 p.m, 

InstrruTion or Brirish FounprRYMEN: LANCASHIRE 
Brancu.—College of Technology, Manchester. Annus! meeting. 
Pa “Some Experiences with Core Sands,’ by Mr. T. G. 
Hilton. 4 p.m. 


MONDAY, MAY ru. 
Instirutze oF TRaNsPrort.—Institution of Civil Engineers, 


Great George-street, 8.W. 1. Paper, ‘ Water-borne T rt: 
An Early Form of Traffic Development, with Specific tion 
to Canals and Inland Waterways,” by Mr. D. Ross-Johnson. 


5.30 p.m. 

‘ Iystrrvtion oF Mercnanicat ENGINEERS: CRADUATES 
Secrion.—Storey’s Gate, 8.W.1. Paper: ‘The Engineering 
Aspect of Modern Ironfoundry Practice,” by Mr. W. H. Sawyer. 
7 p.m. 

Royar. Instrrution or Great Barrrarms.— Albemarle-street, 
Piccadilly, W. 1. General meeting. 5 p.m. 

Tue Farapay Sociery.—Burlington House, Piccadilly, W. 1. 
Papers to be read: “The Problem of the Fuel Cell,”” by Messrs. 
E. K. Rideal and U. R. Evans; “* The Solubility of Smal! Par- 
ticles and the Stability of Colloids,” by Mr. L. F. Knapp: 
“ Note on a Formula Expressing the Vanation of Surface ‘Ten- 
sion with T ure,” by Prof F. G. Donnan. Con- 
ti ta of i held at Manchester on the following 
papers :—** Part I., Some General Considerations and a Discus- 
sion of the Methods of Measuring Interfacial Tensions,” by Mr. 
Allan Ferguson ; “ Part II., a Modification of the Capillary Tube 
Method for the Measurement of Surface Tensions,’ by Messrs. 
Allan Ferguson and P. E. Dowson. 8 p.m. 


TUESDAY, MAY 10rn. 

MANcuesTeR GeoroarcaL aNp Muxine Society. -Queen’s 
Chambers, 5, John Dalton-street, Manchester. The following 
paper will be read and discussed: “ Wrongful Possession and 
Abstraction of Minerals,” by Mr. David Bowen. The following 

will be open for discussion: “On the Various Forms of 
Pyrites in Coal: Their Probable Origin and Effects on being 
Exposed to Atmospheric Influences,” by Mr. James Lomax, 
read at March 8th meeting : * Improvements in Pit Sinking and 
like Operations,” by Mr. Charles Walker, read at April 12th 
meeting. 4 p.m. 
Instirur: or IxpusTRIAL ApMINBTRATION.—Institution of 
Mechanical Engineers, Storey’s Gate, 8.W.}. Paper: ‘The 
Measure of Output in Engineering,”’ by Mr. J. E. Powell. 7 p.m 


WEDNESDAY, MAY lira. 

Newcomen Society ror tas Stupy or THe History or 
ENGINEERING AND Tecunwotocy.—At the Iron and Steel 
Institute, 28, Victoria-street, Westminster. “The Rise and 
Fall of the Sussex Iron Industry,” Part Il., by Mr. Rhys 
Jenkins. 5 p.m. 

Royat Society or Arts.—_—John-street, Adelphi, 
“ Phonoscript,”” by Mr. Alfred E. Hayes. 6 p.m. 





a 
ry 





W.C, 2. 


InsTITUTION oF AUTOMOBILE ENGINEERS.—Institution of 
Mechanical Engineers, Storey’s Gate, 8.W. 1. ~~ “ Some 
2xperiments in Supercharging in a High-speed Engine,” by 


Ex 
Mr. H. R. Ricardo. 8 p.m. 
Nortu-East Coast InstrrvuTion or Enciverrs anp Sur- 
BUILDERS.—Lecture Theatre of the Literary and Philosophical 
Society, Westgate-road, Neweastle-upon-Tyne. Paper to be 
read and discussed: “* The Causes of Detonation in Internal 
Yombustion Engines,” by Mr. H. T. Tizard. 7.30 p.m. 
Instrrution or Ramway Sicnat Enoineers.—Midland 
Grand Hotel, St. Pancras. Discussion on the reports of the Sub- 
committees on “‘ Track Cireuit Nomenclature " and ‘ Track 
Circuit Record Forms.” 6 p.m. 


THURSDAY, MAY 12rs. 
Association or Ratway Companies’ SigNaAL SuPrExIN- 
TENDENTS AND SicNaL Enorverrs.—Railway Clearing House, 
London. Sixty-second conference. 


FRIDAY, MAY 13rs. 
Jusion InstrruTion or Enosmxcers.—Caxton Hall, West- 
minster, 8.W.1. Lecture, “Scientific Developments in Gas- 
ing Instr ts,”” by Mr. H. G. Brown. 8 p.m. 


SATURDAY, MAY l4rna. 
Royat LIystrrutron or Great Brrraw.—Albemarle-street, 
Piccadilly, W.1. ‘Chemical Reaction” (Lecture I1.), by Mr. 
E. C. C. Baly. 3 p.m. 

FRIDAY, MAY 20rn. 

InstirvuTion oF Mercuanican ENGingeERs.—Storey's Gate, 
St. James’s Park, 8.W.1. Informal meeting. Paper, “ Ball 
and Roller Bearings: Some Recent Types and Criticisms,” by 
Mr. A. P. Bale. 7 p.m. 
Junior Instrrution or Encinecers.—Caxton Hall, 8.W. 1. 
Lecturette: “ Liquid Fuels,” by Mr. A. Arnold. 8 p.m. 


FRIDAY, MAY 2778. 
INSTITUTION OF MecHanicaL Enoinerns.-—Storey’s Gate, St. 
James’s Park, 8.W.1. Special meeting. Lecture on “ The 
World’s Money System,” by Mr. J. G. Graves. 6 p.m. 


MONDAY anp TUESDAY, MAY 30rn anv 3isr. 


InstiTUTION oF MuNICIPAL AND COUNTY — ENGINEERS : 
Arrgican Districr.—A distriet meeting of he. ag) re will be 
held in the City Hall, Johannesburg, when the following papers 

“ll be 4 ussed :—** Vaal River Barrage,” Mr. w. 





will be read and disc 
Ingham ; “‘ Town Planning and re by Mr. D. E. Lioyd- 
Davies; “Cremation,” by Mr. G. 8. Burt Andrews. “ Rural 


Roads in South Africa,” by Mr. H. D. Holmwood. By kind per- 
mission of the Mayor and Councillors, visits will be made to the 
various large municipal works and undertakings in the city. 
Visit to the Vaal River works under the direction of Mr. 
ingen. The meeting will begin punctually at 9.30 a.m. In 
o that the necessary arrangements may be made, members 
must give no.ice of their intention to be prosent not later than 
May 20th. 


TUESDAY, JUNE 7run, TO FRIDAY, JUNE 10rz. 
InstrTuTION oF ExLectricaL, Enot Ss meeting 











to be held at Scottish Centre. For programme see page 338, 
Ladies cordially invited to take part in meeting. 
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Aluminium and its Alloys in 
Engineering. 
By JOHN G. A. RHODIN, F.LC. 
No. IL.* 
CHAPTER I. 


Ir is at first necessary to say a few words about the 
preparation of metallic aluminium to indicate the 
way in which progress has been made of late years, 
The only process on which it is necessary to touch is 
the electrolysis of solutions of alumina in fused 
fluoride mixtures. We may say that the only source 
of alumina for this purpose is native hydrated alumina 

the mineral bauxite—for the immediate future, at 
least. Unfortunately, this mineral is by no nieans 
common, and the visible quantities are not reassur- 
ingly great. It occurs in Co. Antrim, Ireland, Depart- 
ment Var, France, and in the states of Alabama, 
Georgia, and Arkansas, U.S.A., in workable deposits. 
Bauxite is an earthy deposit with a colour varying 
from dirty white to dark brown. The main impurities 
are ferric and ferrous oxides and titanic acid, this 
latter having found commercial uses. The prepara- 
tion of pure alumina from bauxite is outside our 
subject, and we shall suppose it done. As a matter 
of fact, it is often preferred not to purify the mineral, 
as all the foreign metals separate out on the cathode 
before the aluminium, and may thus be removed. 

The electrolyte is alumina dissolved in either 
cryglite alone or a mixture of cryolite and fluorspar. 
As it is of vital importance to have mixtures of as 
low & fusing point as possible, the eutectic points of 
both binary and ternary mixtures have been deter- 
mined during the last ten or twelve years by various 
investigators. They are :— 

(1) Alumina, 25 per cent.; fluorspar, 75 per cent.; 
fusing at 1270 deg. Cent. 

(2) Alumina, 25 per cent.; fluorspar, 75 per cent.; 
fusing at 900 deg. Cent. 

(3) Cryolite, 59.3 per cent.; alumina, 11.7 per 
cent.; fluorspar, 23 per cent.; fusing at 868 deg. Cent. 

As fluorspar is cheaper than cryolite, mixtures 
like (3), with slightly more alumina, are used in 
practice, 

The question of the density of the fused mixtures 
compared with that of aluminium of the same tem- 
perature has also been studied very closely, and the 
process of electrolytic production of aluminium may 
be said to be scientifically understood in detail. As 
long as the working temperature is under 1000 deg. 
Cent., and it seldom exceeds 950 deg. Cent., the fused 
metal does not attack non-metallic refractories with 
any great violence. Even the formation of carbides 
is very slow. At 1100 deg. Cent., however, it decom- 
poses silica in the form of sand, according to the 
writer's experience, with an alarming violence, and 
such an evolution of heat that the reacting mass 
actually boils. One can thus easily see that the lower 
the working temperature the greater the purity of 
the resulting metal. A purity of 99 per cent. is 
nowadays quite easily obtainable. Still, there is no 
commercial aluminium which does not contain iron, 
silicon and metals, such as tin, copper, calcium and 
magnesium in small quantities. The actual 
of electrolysis is well known, as well as the form of 
apparatus used, but reliable figures as to the exact 
energy efficiency! are very difficult to obtain. The 
efficiency is, however, fairly low; 70 per cent. 
ampeére efficiency is claimed, but the information as 
to the working voltage being about 5.5 volts would 
bring the watt efficiency down to about 30 per cent. 
A current density of 500 ampéres per dm* is men- 
tioned, and no doubt explains the apparent ineffici- 
ency. It is the old question of cost and upkeep of 
apparatus versus extra cost of energy, and considering 
the high standing of the scientific men engaged in the 
industry, one must conclude that an optimum has 
been arrived at, 


PaysicaL PROPERTIES. 


Coleur.—Leaving the question of manufacture, we 
shall now turn to the properties of the metal itself. 
Taking the colour as the first item, it can be said 
that, although unmistakable, it is very difficult to 
deseribe, Putting it in between those of tin and 
zine, as is y done, is not strictly true, as it 
is not like either. With a “ satin ’’ surface, it is grey ; 
polished, it appears blueish white, &c.; but it always 
shows its nature as aluminium to the eye. Curiously 
enough, this colour is extremely persistent, and alloys 
with over 70 per cent. Al are practically identical 
in appearance. Even the 50/50 Al Cu alloy is white 
of a kind. As arsenic affects the colour of copper in 
quantities of 0.1 per cent. or thereabouts, so does 
0.1 per cent. of aluminium change the appearance 
of brass most distinctly. The effect of aluminium on 
the colour of gold is very remarkable. ‘An alloy of 
88 per cent. Au and 22 per cent. Al is of a beautiful 
purple colour, and the 90/10 Copper-Aluminium 
alloy is golden. It would be a charming 
pect to speculate over the cause of all this, but we 
must proceed to the actual physical constants of 
aluminium. The principal ones are :— 

Density, 2.70 at 15 deg. Cent. (Brislee). 

Young’s modulus, 6910 kilos. per mm.? (Brislee). 





| Bare aluminium rods. stand very wel? indeed, as the 





Specific heat, 2.22 (20 deg.—l00 deg. Cent.) 
(Griffiths). 

Thermal conduetivity, 0.3435 
0 deg, Cent. (Lorenz). 

Coefficient of expansion, 2 35 to 2.43 x J9-# 
(0 deg.—100 deg. Cent.) (Brislee). 

Melting point, 658 deg. Cent. 

* Electrical conductivity, 35.6 o— per m. and mm.*. 

To engineers not accustomed to the metric and 
C.G.8. systems, we may mention that Brislee’s value 
for ‘Young’s modulus corresponds to 4393 tons per 
square inch. Also that the generally used value for 
the thermal conductivity is 31.33 (Ag = 100). 

Strength—With regard to tensile strength, it is 
very difficult to say anything definite, as it varies 
enormously with the mode of preparing the test 
pieces. The ultimate breaking load is claimed to 
reach 7 tons for castings, but the author has found 
4 tons to be more like the average. For sheet metal 
the figures vary round 10 tons, and for wires they 
may be anything from 10 to 25 tons or even more. 
Similarly, the elongation may vary enormously, both 
in castings and wrought metal, and it would be mis- 
leading to give any figures as standard or even as 
likely ones. We shall return to this matter later on 
when discussing shop work. 

Reviewing the above figures, we are struck by the 
low density and the fairly high Young’s modulus. A 
comparison with brass, having a modulus of 9000, 
would work out as follows :—Taking the modulus 
for Al as 7000, then for round rods the fourth powers 
of the radii of those of equal stiffness are inversely 
as in the Young’s moduli. This works out— 

Radius of brass rod = 1 
Radius of Al rod = 1.065 

An increase of merely 6.5 per cent. in the diameter 
will thus make an Al rod equally as stiff as a brass one. 
This means an increase of volume of some 10 per cent., 
which, in view of the different densities, still makes 
the Al rod weigh less than half as much as the brass 
rod. It follows that you can make much lighter 
structures of pure aluminium bars or rods to obtain 
a desired stiffness than from brass. Unfortunately, 
this great advantage disappears when the loads are 
increased, as the elastic limit of aluminium is vastly 
lower than that of, say, 60/40 brass—Muntz metal. 
Furthermore, Brislee’s figures refer to wrought 
aluminium possessing hardness, whereas cast metal 
leaves the moulds nearly “‘ dead "’ soft. As we shall 
see later on, these difficulties regarding elastic limit 
of the wrought metal and the softness of the castings 
have been overcome by alloying with other metals 
and by thermal treatment, and light aluminium alloys 
do to-day successfully replace brass as structural parts 
of machinery as long as actual rubbing wear is absent. 

Thermal Properties.—Proceeding to the thermal 
properties of aluminium, the specifie heat is, as might 
be expected from the low atomic weight, very high. 
The same remark applies to the thermal conductivity, 
and Rosenhain points out that this constitutes one 
of the main advantages of aluminium pistons, which 
conduct away and dissipate the heat of the explosions 
very quickly, thus preventing overheating. We might 
suggest that the side of the piston exposed to the 
atmosphere should be blackened by depositing black 
copper or antimony or the like on it, to provide a 
better radiating surface. In weter-cooled i 
there is, of course, the cooling by conduction, but 
the radiation to the outside as well as the convection 
by the cold air are of great importance, and the bright 
surface of aluminium radiates heat very badly, as 
foundrymen very well know. Pistons are made from 
copper alloys almost exclusively ; hence their con- 
ductance is even better than that of pure aluminium. 

Electrical Conductivity.—We shall now turn to the 
physical property which warrants the greatest use 
of pure aluminium in i viz., the electrical 
conductivity. Taking the valué for hard-drawn wire 
as 35.6 inverse ohms per metre and mm.*, and that 
for copper as 61.2 inverse ohms per metre and mm.?, 
and the specific gravities as 2.70 and 8.93 respec- 
tively, it follows that the ratio between the weights 
of equal length and conductivity is— 

1 Al: 1.93 Cu. 

Weight for weight, aluminium is thus nearly twice 
as good a conductor as ¢ . Its greater bulk is 
an advantage for use as tralley wire, as it offers the 
larger wearing surface. As a matter of fact, it is 
used for this purpose quite often in America, when 
the relative prices allow. Contact bars of aluminium 
have been used for many years on the Continent, 
where they seem to have superseded the trolley wheel 
almost entirely. As this method of tapping the over- 
head wires was brought out in this country about 
1893 by the Hopkinsons, to be duly condemned and 
derided, as well as replaced by wheel contacts, and 
is now returning vid America to the new electric 
railways, one is apt to think about the futility of 
zsthetics as applied to engineering, where, after all, 
fitness creates beauty. 

Another use for aluminium conductors is found in 
the cell-rooms for electrolytic chlorine_ production. 


C.G.8. units at 


moisture in the atmosphere immediately hydrolyses 
the first film of chloride, forming an almost impervious 
coating of basic salt. 

The introduction of pure aluminium in nitric avid 
manufacture by Seligman is of vital importance, but 
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chemical point of view. Suffice it to say that pure 
aluminium withstands the action of nitrie acid of 
almost any strength perfectly. 

Aluminium powder is, of course, used greatly for 
thermit welding, &c., and forms a very important 
adjunct to the laying down of rails for electric trams 
in pavements, the weight of which prevent twisting 
by thermal expansion, which simply results in an 
even increase of curvature. The incendiary bombs 
were charged with aluminium-ferrie-oxide thermit, 
and the explosive “‘aminol” was & mixture of 
ammonium-nitrate and aluminium ‘powder. ‘These 
and other uses of the metal depend upon its enormous 
affinity for oxygen. 


WorKING AND MANIPULATION OF ALUMINIUM. 


Such are, on the whole, the uses of pure aluminium, 
and the physical and chemical properties of the metal 
which brought them into being. We shall now turn 
to the actual working up of the virgin ingot. In the 
first place, castings of pure aluminium, except rolling 
and extrusion billets, are very seldom called for, but 
they occasionally are. The writer's experience of 
making die castings of complicated shapes from nearly 
pure metal owed its success to a peculiar combina- 
tion of circumstances. During the war he was asked 
to find a method of easy granulation of aluminium 
for bombs. Reasoning by analogy, he tried by intro- 
ducing the pests which make copper red-short, 
antimony and bismuth, The former certainly made 
it possible to powder the metal just after setting 
—0.5 per cent. of arsenic made it very easy——but 
bismuth made it more ductile right through the whole 

ure range, when 0.5 per cent. was added. 
This alloy was then tried in a die for making 4m 
instrument cover with very thin sections, and it 
was found to set without any apparent contraction. 
Moreover, there was not the slightest tendency to 
form cracks by “ drawing" round sharp corners ; 
and, finally, the castings could be knocked about to an 
ineredible extent without cracking. For making 
cooking utensils, this very high- alloy is 
no doubt of importance, as it does not contain any 
noxious ingredient and runs well in very thin sections. 

Billets.— Reverting to rolling billets of aluminium, 
these must be made deep to allow for shrinkage 
on setting. For flat rolling, slabs 20in. by 30in. by 
1}in. are suitable. They should be cast in 
box moulds with good surfaces, dressed with French 
pouring temperature should never exceed 
750 deg. Cent., 725 deg. being best in most cases. 
Even at this early stage, the writer wishes to emphasise 
the importance of not over-heating aluminium. 
Foundrymen dislike pyrometers, and prefer to use 
their eyes and the poker for testing fluidity, forgetting 
that the white reflecting surface very often deceives 
them. It is far better to prevent premature setting 
by having the moulds hot than to overheat the metal, 
which should be cast immediately on becoming hot 
enough. The effects of overheating and “ stewing 
will be treated in a separate chapter; henee we can 
leave the question for the moment. Having cast the 
billets, the top parts with the “sinks” are eut off 
after cooling. If good surfaces are essential, it 15 
best to remove the casting skin by pickling in weak 
—65 per cent.—sulphuric acid, or 24 per cent. caustic 
soda. For continued working the former is the best, 
as the latter, though quicker, soon gets killed by the 
carbon dioxide of the air. The pickled slabs are 
washed in running water, after steeping in a weak 
solution of washing soda, then dried and brought to 4 

ture of 100 deg. Cent. for rolling. The 
breaking down has to be done gradually, as aluminium 
sticks to the rolls very easily at this stage. Annealing, 
when n , is done at something like 500 deg. 
Cent., and the slabs must be carefully pickled and 
scoured after each annealing. If the castings are 
good, there should be very little “ blistering,” but 
blisters can be worked out if scraped off at an early 
stage. The rolling is quite easy, but the utmost 
cleanliness is necessary. In finishing, the metal is 
rolled quite cold. All this is, of course, ancient history 
to roflers accustomed to high-class eold rolled brass 
sheet, but aluminium is an even more ticklish pro- 
position. The finish demanded by the trade is some- 
what difficult to account for, as, for instance, makers 
of motor car bodies until recently always painted the 
panels. They could get quite good sheets more 
cheaply, if they were satisfied with having occasional 
marks in the metal. For spinning and stamping 
the high-class article is, of course, necessary. = 
The rolling of rods or “ bolts” is done with similar 
precautions, but otherwise in the same way as that 
of brass rods. Probably oval holes have to avoided, 
and all passes made round. In how far this class of 
working survives, except for heavy sections, is not 
known. to the writer. Among the war stocks, he 
came across round bars of 3in. diameter and more, 
which were probably rolled and subsequently drawn. 
Otherwise, aluminium is an extrusion metal par 
excellence, even for fairly heavy sections. Some parts 
of the Lewis gun were made from bars of a many- 
pointed star section, nearly 3in. wide, and they could 
have been produced by extrusion only. The writer's 
experience is confined to smaller sections only, such 
as‘ fin. rods and beading» for motor car panels, &c. 
Curiously enough, it was found out that 1 per cent. 





this departure requires treatment mainly from a 


of lead or more made the metal extrude more easily. 
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LUE RISE AND FALL OF THE SUSSEX IRON INDUSTRY 
PART 11,* 
By RHYS JENKINS. 


In the first part of this paper the progress of the 
Sussex iron industry was traced down to the time of 
the Commonwealth, to the year 1653. In the present 
and eoncluding portion the story will be continued 
to the extinction of the industry early in the nine- 
teenth century. Consideration will also be given to 
the technical aspect of the subject, although one is 


preeluded from going to any great length in that 


FIG. 1—BRASS DIAL OF THIRTY-HOUR CLOCK 


direction by the fact that the historical material 
available is very scanty. 

To begin with the latter first, a few words must be | 
suid about the iron ore. The ore is an argillaceous | 
ironstone found in the Wealden clay. The area 
with which we are coneerned—except as to its eastern 
end—is bounded by the North and South Downs, 
which converge in the chalk mass of Hampshire. 
Underlying the chalk, and in the order named, we 
find the upper greensand, the gault,; the lower green- 
sand, and the Wealden beds, made up of the Wealden 
clay and the Hastings beds. The Hastings beds form | 
the high ground constituting the cliffs at Hastings | 
and extend inland to Tunbridge Wells and then | 
westwards, including Crowborough Beacon and Ash- | 
down Forest. They are deseribed as consisting for 
the most part of sands, with subordinate beds of clay, 
and have been subdivided into three beds—Tunbridge 
Wells sands, Wadhurst ¢lay and Ashdown) sands. | 
The lower greensand, the Wealden clay and the 
Hastings beds have all been worked for iron, but the 
main source of supply was in the Wadhurst clay of the 
Hastings beds. Topley, ‘‘ Geology of the Weald,” 
1875, states that— 24 

The ore most commonly used was the clay ironstone, which 
oecurs in nodules and thin beds towards the bottom of the 
Wadhurst clay. There is also a bed of shelly calcareous iron- 
stone ovcurring a few feet above the Ashdown sand, which would 
of itself serve for both ore and flux. It was probably extracted | 
at the same time as the ironstone. 

The ore was worked mainly by means of bell-pits, of about 
#ix feet in diameter at the to’ , and widening towards the bottom. 
‘They were generally shallow, rarely more than twenty feet deep ; 
sometimes they were connected by levels. Great numbers of 
these pits (‘mine pits”) still remain in the woods, generally 
they are full of water. On phe. postnre fields they have been 
partly filled up, and here the surfaee very much resembles that 
produced by “ day-falls” near the crop of a worked-out coal 
seam. Scarcely any trace of workings now remain over the 
arable lands. Waste heaps do not occur over the worked ground. 

The beds have been worked from Roman times 
onward, as remains of cinders testify. During the 
blast-furnace period, John Ray’s account, referred 
to later on, makesit clear that different sorts of ores 
were mined and mixed together for smelting. He 
does not montion the use of a flux, so probably one 
of the sorts carried the flux with it. 

Arthur Young, describing the workings at Ash- 
burnham in-1792, mentions quite a number of beds 
of ironstone as being worked there, also a thin bed 





* Read at a meeting of the Society on May Lith, For Part I. 
see Tae Encinecs, Feb, 4th, 192). . 








| eoles), casti 
| falls into. the hearth, in the space of about twelve hours, more or 


of limestone that was utilised for a flux’ The per- 
centage of iron in the clay ironstone was about 35. 
It is somewhat remarkable how few relics remain 
of the appliances and plant of this once important 
industry, and how little trace it has left in local 
tradition. It may be that,as the trade declined the 


, workmen with their families. migrated te other iron- 


making districts. There are hammer and furnace 
ponds, or traces of them in various parts of the district 
-the pond at Horsmonden. is a very fine one—and 
there is. a number of place-names indicating ‘sites 
where the industry was earried.on. Lower gives, a 
drawing of a hammer post existing in situ im his 
time in the parish of Buxted,*? and an old hammer- 
head and anvil that had been, found on the site ofa 
works near Etchingham was illustrated in one of the 
engineering jourzials some years ago.* 

Pictorial representations of early 
British irenmaking generally are few in 
number. So far as is known to the 
writer, there are but three concerned 
with the Wealden industry, First, we 
have the ¢ast iron fire-back of. Richard 
Lenarde, of Brede furnace... A number 
of these of different sizes, but of sub- 
stantially the same design, were cast 
during the seventeenth century. The 
design comprises a representation of the 
ironmaster himself with his dog, and a 
furnace with some of the tools and 
appliances used in connection with it. 
Next, we have a clock, formerly in the 
possession of the late Mr, Charles 
Dawson, 'of Lewes. This clock was 
made, probably, in the eighteenth cen- 
tury, and its brass dial—here reprodueed* 
—-bears the name ** Beeching, Ashburn- 
ham,” and has engraved upon it a 
representation of the whole process of 
iron making; the cutting of the wood 
and its conversion into charcoal, the 
digging of the mine, the furnace with the 
water-wheel for its bellows, and the mill 
pond, the finery and hammer, and some 
of the products. of the furnace—guns 
and shot. 

Thirdly, in Swedenborg’s work on iron 
we find a rough drawing of the Gloucester 
furnace at Lamberhurst, from a sketeh 
made early in the eighteenth century. 
This is reproduced——Fig. 2—not that it 
is of technical value, for it is obviously 
altogether out of scale, and does not 
distinguish between the inside and the 
outside of the furnace, but because it is 
the only drawing we have of a Weald 
furnace. 

In the matter of descriptions of the 
process of ironmaking as. carried on in 
Sussex, we have the account already 
alluded to given by John Ray in his ‘‘ English 
Words Not Generally Used,” 1674. Ray tells us: 
‘** This account of the whole process of the lron-works 
I had from one of the ¢hief Iron-masters in Sussex, 
my honoured’ friend Walter Burrell of Cuckfield 
Esquire, deceased,” and it is worthy of careful con- 
sideration. It is given below in full, and to illustrate 
it drawings have been teken from the Encyclopédie 
of Diderot and D’Alembert,’ which although they 
show French practice at nearly a century later, prob- 


| ably agree in the main with Sussex practice in Ray’s 


time. 


THe MANNER oF THE IRON-WORK AT THE FURNACE. 


The iron-mine lies sometimes deeper, sometimes shallower 
in the earth, from 4 foot to 40 and upward. 

There are several sorts of mine, some hard, some gentle, some 
rich, some courser. The iren-masters always mix different 


| sorts of mine together, otherwise they will not melt to advantage. 


When the mine is brought in, they take small cole [charcoal] 
and lay a row of small cole, and upon that a row of mine, and 
so alternately S8.S.8S., one above another, and setting the coles 
on fire, therewith burn the mine. 

The use of this burning is to mollifie it, that so it may be broke 
in small pieces; otherwise if it should be put into the furnace 
as it comes out of the earth; it would not melt, but come away 
whole. 

also must be taken that it be not too much burned, for 
then it will loop, i.c., melt and run together in a mass. After 
it is burnt, they beat it into small pieces with an iron sledge, 
and then put it into the furnace (which is before charged with 
it upon the top of the coles, where it melts and 


less, and then it runs into a sow. The hearth or bottome of the 
furnace is made of @ sandstone, and the sides round to the height 
of a yard, or thereabout ; the rest of the furnace is lined up to 
the top with brick. 

When they begin.upon a new furnace, they put fire for a day 
or two before they begin to blow. 

Then they blow gently and increase by degrees till they come 
to the height in ten weeks or more. 

Every six days they call a Founday, in which they make 
8 tua of iron, if you divide the whole summ of iron made by 
the foundays ; for at first they make less in a founday, at last 
more. 

The hearth by the force of the fire, continually. blown, grows 
wider and wider, so that if at first it contains so much as will 
make a sow of 600 or 700 pound weight ; at last it will contain 





+ 


1“The Victoria County History of Sussex ’’ quotes the list 
im full at page 241, Vol. H. 

2** Lower, M.A., Contributions to Literature,’ 1854; also in 
“ Sussex Archelogical Collections,’’ Vol. II. 

3 THe Enciverr, January 3rd, 1902. 

“From Hayden’s “ Chats.on Cottage. and Farmhouse. Furni- 
ture,” by permission of the publisher, T. Fisher Unwin. 


as much as will make a sow of 20001. The lesser pieces, of one 
tho pound or under, they call Pigs. 

Of 24 loads of cofils, they expect & tun of sows; ‘to every load 
of coals, which consists of 11 quarters, they put a load of mince, 
which contains 18 bushels, 

A ordinarily, if made of good stone, will last 40 founday., 
that is 40 weeks, during which time the fire is never let go oui. 
They never blow twice upon one hearth, though they go upon 
it not above five or six foundays. 

The cinder, like scum, swims upon the melted metal in thy 
hearth, and is let out once or twice before a sow is cast. 


Tae MANNER OF Workine tae Iron at THE Force on Hamar: 


In every fo or hammer there are two fires at least; th: 
one they call the Finery, the other the Chafery. 

At the finery, by the working of the hammer, they bring ini. 

and anconies, thus : 

The sow they at first roll into the fire, and melt off « piec: 
of about three-fourths of a hundred-weight, which, so svon a 
it is broken off, is called a loop. 

This loop take out with their shingling tongs, and bea: 
it with iron upon an iron plate near the fire, that so i: 
may not fall in pieces, but be in capacity to be carried unde; 
the hammer. Under which they then removing it, and drawin,: 
a little water, beat it with the haromer very gently which force 
cinder and dross out of the matter; afterwards by degrees. 
drawing more water, they beat it thicker and stronger till they 
bring it to a bloom, which is a four-square mass of about two foo. 

. ‘This operation they call shingling the loop. 

is done, they immediately return it to the finery again and 
after two or three heats and working, they bring it to an ahcony, 
the figure whereof is, in the middle, a bar about 3 feet long of 
that shape they intend the whole barr to be made of it; at 
both ends a square piece left rough to be wrought at the chafery 

Note.—At the finery 3 load of the biggest coals go to mak: 
one tun of iron, 

At the chafery they only draw out the 2 ends sutable to wha: 
was drawn out at the finery in the middle and so finish the bar: 

Note,—1. One load of the smaller coals with draw out one tun 
of iron at the chafery. 

2. They expect that one man and a boy at the finery shoul: 
make 2 tuns of iron in a week: two men at the chafery shoul 
take up, ¢.¢., make or work, five or six tun in a week. 

3. If into the hearth where they work the iron-sowes (whether 
in the chafery or the finery) you cast upon the iron a piece of 
brass, it will hinder the metal from working, causing it to spatter 
about, so that it cannot be brought inte a solid piece. 


The roasting or calcining of the ore, as deseribe:| 
by Ray, was done in heaps in the open air ; at a later 
date there is reason for thinking that kilns were used. 
The estimate for the output of the furnace, 8 tons 
per founday of six days, seems, to be too high, for 
this period at any rate. Assuming there were forty 
foundays in a year, we get an annual output of 320 
tons ; it is doubtful whether at any period any furnace 
in Sussex did much more than half this quantity. 
The Gloucester furnace no doubt did more than that, 
but. this was the biggest furnace in England at that 
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FIG.2—THE GLOUCESTER FURNACE AT 


time; it had been built in 1696. The furnaces were 
square truncated pyramids having walls of con- 
siderable thickness; possibly the best in Sussex in 
Ray’s time were about 22ft. square at the base. 
This was the size of some furnaces in the Forest of 
Dean erected apparently about 1611, and represent - 
ing probably the. best. practice of the day. Inside 
they were approximately of egg shape, terminating 
at the bottom in a rectangular hearth of considerable 
depth. Turning now to the French drawings, Fig. 3 





5 Vol. 7, Art. “ Forges.”” The volume of text is dated 1757, 
the corresponding volume of plates 1766. 


shows the outside of the furnace and casting-house. 
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ne It will be observed that there is a house and chimney 
above the furnace; the writer is not aware whether | a condition something like a sponge by beating it 
such houses were erected above the Sussex furnaces,| with a sledge on the iron plate p. n this operation a 
they are not shown on Lenard’s fire-back nor on the|lot of the dross is removed. es" Fig. 6 the finer, 
Ps, clock face—Fig. 1—but their absence from these | * ae oo "is at work on the hearth, the hammerman, 
- representations is not conclusive; they appear to | ‘‘ Fig. 3,” is shingling the renard, and in this opera- 
‘ have been used in the Forest of Dean in 1635, and wien een eadled oe den slike water from 
; new The man at the furnace | a a The hammerman’s 4 called the 
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FIG. 3—-EARLY FRENCH BLAST FURNACE—EXTERIOR 


mouth is trying with a gauge to what depth the | “ Gougat,” “Fig. 2,” is regulating the supply of 
material in the furnace has fallen to ascertain whether | water to the wheel that works the hammer, to start 
it is time for another charge. At ¢ are shown balance | and stop working and to control the strength of the 
weights fixed on the ends of levers e for pulling up | blows. In the next drawing—Fig. 7—we have the 
the bellows. Fig. 4 shows the inside of the casting- | forging of the ancony, and a reference to the inscrip- 
house and the founder and his assistant at work | tion at the foot of the drawing serves to solve an 
preparing the mould for the sow ; at F is shown the | etymological puzzle—it is clear that our “‘ ancony 
slag running ouf from the furnace, where it floats on | is the same word as the French “ encrenée.”’ 

the molten iren; and at R RR the bellows worked | 
by cams on the shaft of a water-wheel. The bellows | 
here shown consist of two wooden boxes, pivoted 

together and telescoping one over the other. A 
similar construetion is deseribed in Plot's Staffordshire, | 
1686, but those used in Sussex were of the ordinary 

countty smith’s type; necessarily, they were of 

large dimensions. In the Forest of Dean in 1635 

the bellows boards measured 18ft. by 4ft. Before 

leaving the furnace we may turn to Swedenborg’s 

sketch—Fig. 2. The Gloucester furnace was 28ft. | 
high, and it is stated that ie was 4ft. higher than any | 
other in England at that time, 1724. The greatest | 

size inside was 7$ft. by 8ft. For cannon the hearth 

was made 5Sft. long and 2lin. wide; for ordinary 

work, 4ft. long and 18in. wide. The sloping parts E 

are described as the ‘“ boshes,”” and the tapping place 

is shown at H. 

The chafery was merely a re-heating furnace ; the | 
conversion of the cast iron into malleable was | 
effected in the finery. Ray gives a somewhat incorrect | 
impression in saying that a piece of about three- | 
fourths of a hundredweight is melted or broken off | 
the sow. The end of the sow was exposed to the fire 
and melted away gradually, the sow being pushed 
forward to keep its end in the same position. The 
molten material dropped into the hearth, where it 
assumed a pasty condition and was worked up into a 
mass—the loop (loup)—by the finer. The Eneyclopédie 
drawings relate to a somewhat different arrangement | 
to that employed in England, in that @ single furnace | 
instead of a separate finery and chafery was used. | 
The operations were the same, but they were con- | 
ducted with one fire instead of two. This practice 
was apparently of recent introduction in France. 





solidating the renard as it has come from the fire, in 
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bar B in Fig. 6is the maquette of Fig. 8, with its 
large end being heated in the fire preparatory to 
drawing it out to the finished size. These drawings 
| make the construction and mode of actuation of the 
hammer pretty cleer. The hammer is pivoted between 


beam. 4 0,.calied the.“ drosme’?;””.the overhanging 
beam 13 above the hammer is a: beam. The 
bellows 8, 9—Fig. 5—are by cams on the 
shaft f of a water-wheel ; are coupled together 
by @ balance beam BD, d - from a spring 


PF. 
ee of 
our subject... It is not known precisely when the 
Wealden iron industry reached its highest point. 
There are no figures as to the total y made, 
i th name furfiaces until 
i the im and éven if we 
the number of furnaces from year to yoar wo 
r for we must not 
make ee soem was uniform, or 
nste I fendenes 
pn in d hence 
furnaces, so that oven with a 
r at work, the total coogi’ might 

ve 


6 consider 


pressure of the air supplied 
demand more er. Now, 
cases the extent of the 
any works thay have 
Gate, so that 


_ been. utilised early 
Siete of atger alah Acad bak not be used, Probably 





we shall not be far wrong if we say that the dustry 
a to decline during the period of the €o.n0n- 
The document referred to at the ond of 
Seen of this paper* gave the total number of turnaces 
im the Weald in 1653 as 35. It gives also the 
corresponding numbers for the, years 1664-7. ~. Of 
the twenty-seven Sussex furnaces, but, Béhon were 
now at work, nine others were in condition to be 
if required, and seven were derelict. Of 
seven Kent furnaces, one only is state tobe 
et es po asim Soa B agm d were al 
;and in Surreywas not working. 
| repeal ting had been reducetl to 
éighteen in 1667. 
| Pursuing this matter of the number of furnaces, 
we find from Budgen’s map of Sussex that by 1720 
the number of furnaces in the county had fallen to 
twelve and that of the forges to seven. One juf@lzes 
this map to be fairly accurate, for we have a list, of 
forges for about the same date which gives the same 
total.*® 
By the year 1740 the number of furnaces inthe 
Weald had sunk to fifteen; of these there were four 
in Kent but not one in Surrey. Forty years lafer, 
1780, there was but one furnace at work in Kent— 


ayy 





” 1 the Gloucester furnace at Lamberhurst—and by 


1788 that had ceased working and the number at 





It had been used earlier in Germany, and was con- | ¥1G.4—EARLY FRENCH BLAST FURNACE—EVTERIOR 


sidered to be far more economical in fuel than the 


use of Separate fineries and chaferies. Figs. 5, 6, 7, Fig. 8 »/ , : 
and 8 all show the same forge at different steps of mapping Aa > oda od fae Ang sl 
the operations and from different points of view. of the finished bar. Here the French term for the 


In Fig. 5 the workman marked “ Fig. 1” is advancing ‘ate teat 6E » 
the sow-over-rollers into the fire. Fig. 2” is the operation is “parer la maquette.” Ray does not 


finer working up the mass of iron in the hearth into @ word was in use in this country. Plot Stafford 

the r onl is : , . . ; AP ie a SF - tig * 

: enard—in this process the furnace was called ® | shire, 1686—uses the expression “‘mocket head.” 

renardiére and the loop a renard. Fig. 3” is con- The finer, “ Fig. 1,” is engaged in tapping out the 
: 

¢“A Survey of the Forest of Dean Iron Works in 1635,” slag from the hearth, and the assistant hammerman 


given in Nicholls, H. G., “ Iron- «making in the Olden Times.” in throwing water on the anvil and hammer. The 





use a word corresponding to “* maquoetts,” "but such | 





|work in Sussex had fallen to two. These were Fern- 
hurst in West Sussex, and Ashburnham or Penhurst. 
In 1796 this last was the only furnace at work in the 
Wealden area. J 

The inquiry” natirally arises,To~ what cause is 


7In the Forest of Dean Survey of 1635 we find the term 
“drome beams.” 
“Sussex Archaeological Collections,"’ Vol. 32, page 19. 
*“The Interest of Great Britain in Supplying hereelf with 
Iron Impartially Considered,"’ ca, 1725, 
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this decay to be attributed? At first sight one is 
inclined to say that it was due to the introduction of 
mineral fuel for smelting. The competition of coal 
no doubt had'some bearing upon the final extinction 
of the industry, as it had with the charcoal iron manu- 
facture in other districts, but a little consideration 
will show that the Wealden iron trade had sunk to 
small dimensions before coke had become a serious 
competitor with chareoal in iron making. 

Although attempts had been made by Dud 
and others to smelt iron with pit coal, it was not ‘until 
1735 that the problem was solved by Abraham 
Darby Il. at Colebrookdale. The new plan did not. 
spread very rapidly at first, and it is quite safe to 
say that it was not until after 1750 that the coke 
furnace became a serious rival of the charcoal furnace. 

Now, we have seen that the number of furnaces 
in the Weald fell from twenty-five in 1664 to fifteen 
in 1740, and that the trade was already well on the 
down grade. Obviously, this was not due to the 
competition of coke iron. 

In 1740 there were in England and Wales fifty- 
nine furnaces, and the total make was 17,350 tons. 
In the Weald there were fifteen furnaces, giving a 
total make of 2000 tons. The average production per 
furnace for the whole country was 294 tons, while 
the average for the Weald furnaces was 133 tons. 
The Weald had one-fourth the number of furnaces, 
but only one-ninth the production.’® 

In 1788 the charcoal furnaces in England and 
Wales numbered twenty-four, and they produced 
13,100 tons, an average of 545 tons per furnace, 1.e., 
the production per furnace was twice as great as it 
had been in 1740.. On the other hand, the two fur- 
naces now at work in the Weald produced in this year 
300 tons, which represents but a very small increase 
on the average for the Weald in 1740, and no doubt 
such small increase as there is shown was not due to 
an increased output at these furnaces, but that they 
were bigger or of better design than those that had 
ceased working. The Weald now had one-twelfth 
the number of charcoal furnaces and showed but 
one-forty-fourth of the make. Although there was a 
very considerable importation. of foreign iron, we 
see that the production in England and Wales had 
increased very considerably, that the charcoal furnaces 
in other districts had attained far bigger outputs, 
while in Sussex the output remained unchanged and 
the number of furnaces had fallen very much. 

One is forced, then, to the conclusion that the 
reasons for the decay must be sought elsewhere than 
in the competition of mineral fuel. The final cause, 
it is needless to say, was that the ironmasters could 
not make iron at a profit, and this may have been due 
to several factors acting together. Failure in the 
supply of fuel can hardly have been one of these 
factors. Although there have been great outcries 
against the consumption of wood by the ironworks, 
Defoe, in 1724, remarks on the abundance of timber 
in the district, ““the three counties of Kent, Sussex 
and Hampshire being an inexhaustible storehouse 
of timber, never to be destroyed but by a general 
conflagration.” 

Lack of enterprise on the part of the ironmasters 
may have had some bearing upon the matter.. Before 
the decay set in many of these would have become 
wealthy men, indisposed to launch out into new and 
larger projects. But this is not an adequate explana- 
tion of the decay of the trade over the whole area, 
particularly as we know that new furnaces were put 
up. Lamberhurst—Gloucester—furnace was set up 
in 1695, and was said to have been the biggest in 
the country at that time. Darvall furnace was 
“lately built in 1694, when it was offered for sale 
with the manor of Mountfield’’"; and in Budgen’s 
map of 1724 two of the furnaces are marked “ new 
furnace.” One of these is Heathfield, which was 
working up to 1787.'* 

Possibly an explanation why, with the develop- 
ment of the iron manufacture in Staffordshire and 
the northern and western countiés, that of Sussex 
fell off may be found in the question of power for 
working the bellows and hammers. Water power was 
employed for this purpose all over the country, but 
compared, say, to Shropshire, the Weald was in a 
far inferior position, both in regard to rainfall and 
to the head of water that could be utilised. This 
inferiority acted against the Sussex ironmaster in 
two ways—it increased the proportion of the year 
during which the works were forced to stand idle 
from the absence of water, and it prevented an 
increase in the size of the bellows, and so of the 
furnaces. 

Again, foreign competition possibly was more 
acutely felt by the ironmakers of South-Eastern 
England than by those of other districts. Setting 
aside a small local demand for agricultural and 
domestic purposes, their production would go to 
supply the London market. . Even if it got water 
transport from Chichester, Lewes, Rye or the Medway 
River, there would still be a greater or less length of 





*” The figures are taken from Scrivenor, “ History of the Iron 
Trade,” 1841. 

1! London Gazette, November 26th—29th, 1694. 

*® Lucas, P. Heathfield, ‘‘ Memorials,”’ 1910. The Heathfield 
furnace accounts, in 1740, mention a “ Boreing Wheel,” i.c., 
@ water wheel for driving a boring mill. This is the only one 
that the writer recalls to have seen referred to in connection with 














Sussex works. It appears that guns were cast at Heathfield 
up to 1775. 
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land carriage from the works to the shipping place, 
and the roads of Sussex were notoriously bad, so 
that cartage might become a serious item in the cost, 
In London the Sussex ironmasters would find the 
men of Sweden, Spain, France and Germany com- 
peting against them, and certainly in respect of 
Sweden and Spain with a superior iron. The com- 
petition of Sweden by the end of the seventeenth 
century had become a very serious matter; that of 
Spain, however, had become less.important. 

No doubt the cost of labour was, at any. rate 
generally, in favour of the continental maker. The 
English workman demanded a far more generous diet 
than his foreign rival managed to subsist upon. 
Defoe, writing in the early part of the eighteenth 
century, contrasts the French workman living “ on 
an onion and a draught of water, a bunch of grapes, 
and a piece of bread,” with the Englishman who had 
his beef and pudding» 

Before concluding, a few words should be said as 
to the Ashburnham works. In 1796 Ashburnham, 
or Penhurst, furnace was the only one at work in the 
Weald. There are discrepancies in the various 
accounts as to the date when it ceased working. It 
seems clear that Ashburnham forge continued at 
work for some years after the furnace was stopped, 
and this may have caused some ¢confusion. Probably 
we shall be very near the mark if we say that the 
furnace ceased work about 1810 and the forge about 
1820. Lady Dorothy Nevill—“ Under Five Reigns”’ 
— has a curious little story about the stoppage of the 
furnace. She writes: ‘ Ashburnham was closed in 
1809, the immediate cause of it being the failure of the 
foundrymen, through intoxication, to mix chalk with 
the ore, by reason of which it ceased to flow, and the 
blasting finally ended.” 

With this anecdote we conclude a chapter in the 
histery of one of the most important industries of 
these islands, and one that has in it even a touch of 
romance. 








An Economical Portable Engine. 


WE were present recently during part of an effi- 
ciency trial of a new type of portable engine built by 
Marshall, Sons and Co., of Gainsborough, and although 
the general features of this class of engine are familiar 
to all engineers, we think the ormance at the 
trial warrants some description of the essential parts 
of the machine. The trial was made, at our request, 
on an engine taken out of the maker’s stock without 
any special preparation, and was continued for a 
period of six hours. The engine was listed as being 
of 25 horse-power. About half-way through the trial 
we made a rough estimation of the fuel consumption 
and found it to be approximately 2.4 Ib. of coal per 
indicated horse-power per hour, which is undoubtedly 
@ fine performance for this class of engine ; but the 
final results of the test, which have been forwarded 
to us by the makers, and are given later in this 
article, are even better. 

The result has only been secured by attention to 
every detail which could tend towards improvement, 
and as an indication of the steady. trend in this 
direction which has taken place in the Gainsborough 
works, it is interesting to review the advances which 
have been made in working steam. pressures ‘since 
the early days of the portable engine. Round about 
the year 1870 the usual pressure was some 49 lb. per 
square inch, and it rose to 60 Ib. ten years later. By 
1885, 80 1b. was the common pressure, and another 
10 Ib. had been added five years later. After 1901, 
when the pressure was 100 Ib., there was arise to 
120 lb., at which point it stood for twelve years or so. 
Now, the new engine is designed to work at a pressure 
of 150 Ib. per square inch. ° 

This increase in pressure has naturally tended to 
improve the efficiency of the engine, but the economy 
we have just mentioned has only been secured by 
reducing ¢ylinder condensation to a minimum, by 
polishing the piston head, &c., making the clearances 
as small as possible, by using short, straight ports, 
introducing the piston type of slide valve, and adopt- 
ing other similar refinements. The engine, never- 
theless, is not complicated on these accounts, aad the 
makers have managed to keep the cost within reason- 
able bounds by eliminating, as far as possible, all 
fitting work in the erecting shop.: All the various 
parts are made to standard gauges and sent into 
stock, whence they are drawn as required for assembly 
into complete engines. 

This new “Class S”’ Marshall portable engine is 
being made. in six sizes with economical outputs 
ranging frem 9 to 39 brake horse-power, but the one 
we are concerned with at the moment is of 25 horse- 
power, and is capable of a continuous overload up to 
33 horse-power. It has a cylinder 8}in. in diameter 
by 12in. stroke, and runs at 165 revolutions per 
minute. 

The boiler has the corrugated top type of fire-box 
and the corrugated tube plate which have now been 
Messrs. Marshall's’ standard practice for some years. 
The object aimed at is, of course, to avoid the necessity 
for any stays over the crown of the fire-box or along 
the steam space and thus to facilitate cleaning the 
boiler. For the same reason there is a generous dis- 
tribution of hand holes round the fire-box and in the 
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smoke-box tube plate, through which all the heating 
surfaces can be reached for scaling. A superheater 
is not fitted on this engine, as the makers find that 
the generality of purchasers prefer the simplicity 
thus gained rather than a possible slight economy. 
Steel plate favings are riveted on to the boiler shell 
for carrying the various parts of the engine, and are 
all machined up after being fixed in place. 

The supports for the main bearings are each formed 
of two plates. One stands vertically, while the other 
acts as a strut, inside, on to the top of the boiler 
shell. Both plates are flanged out at the top and 
have a cover plate, riveted on, which provides the 
planed seating on to which the plummer block base 
is bolted. The arrangement is well illustrated by 
Fig 8, and is much superior to the old system of 
fixing the bearing on to the side of the supporting 
plate, as the boilersmiths naturally cannot work 
very closely to fine dimensions in fixing the plates. 
In order to accommodate the expansion and con- 





FiG. 1—MAIN BEARING 


traction of the boiler, which-amounts to about three- 
sixteenths of an inch, without affecting the clearances 
of the piston at the cylinder,ends, the main bearings, 
of which we give a drawing in Fig 1, are arranged to 
slide longitudinally on their bases, and are held in 
place by dovetails. The thrust of the connecting-rod 
is taken by a pair of rods reaching from the bearings 
to the cylinder, one of which can be seen in either 
of the pictures of the complete engine and in Figs. 
9 and 10‘ Here, again, an advance has been made 
on the older scheme of using only one side rod and 
one sliding bearing, which was quite satisfactory 
when the engine was running, but put a twist on the 
whole machine as the boiler cooled down. The big 
end of the connecting-rod is, as will be seen from Fig. 
8, of the marine type, while the small end ir of the 
solid gib and cotter style. This arrangement helps, 
to some extent, in maintaining the correct length of 
the rod as the brasses are taken up for wear. Taking 
up the big end tends to shorten the effective length of 
the rod, while the opposite effect results from taking 
up the small end. 

The only other noteworthy feature about the 
crank shaft end of the engine is the valve gear excen- 
tric, which is made in two pieces, so that the sheave 
can be moved round the shaft to alter the lead of the 
valve or to reverse the direction of running. 

The cylinder—see Figs. 9 and 10—has, as we have 

















FIG. 2—-CROSSHEAD 


already mentioned, a piston valve with inside admis- 
sion. A stuffing-box for the valve rod is conse- 
quently unnecessary, and a long bush is used instead. 
We noticed a rather curious thing in connection with 
this bush. It is fitted with a little oiler, but, as 
the driver pointed out, the oiler is ineffective when 
running. <A faint leak of exhaust steam, coming 
through the bush, condenses in the oil cup and dis- 
places the oil, so that, the rod is really, lubricated by 
water. The exhaust from the back end of the cylinder 
passes through a passage cored in the main casting 
and joins that from the front end in the valve chest 
cover, to which the exhaust pipe is bolted. 

Both the valve chest and the cylinder have separate 
liners forced in by a hydraulic press--one which we 
saw inserted required very nearly 30 tons pressure 
to get it into place. All round the cylinder casting 
there -is-a jacket, in communication with the steam 
space of the boiler, which thus helps to prevent con- 
densation within the cylinder and also provides a 
convenient seating for the safety valves, governor 
valve and regulator. The piston-rod packing is of 
the metallic type, with cast iron rings. 

The crosshead, of which we give a detail view in 
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Fig. 2, has separate slippers, held in place by dove- | 


tails. The dovetails are set at an to the line 


of the piston-rod so that adjustments for the wear of | 


the rubbing faces can be made. Oil cups are pro- 
vided for all the moving parts, while the cylinder 
is lubricated by supplying oil at the steam inlet. 
This oil is fed in by a mechanical lubricator fixed on 
the valve chest cover—see Fig. 10. This lubricator 
has two plungers, one of which takes the oil from 
the reservoir and delivers it to a sight feed, while 
the other forces the oil on into the steam chest. 

The feed pump, of which we give detail drawings 
in Figs. 3 and 4, is a striking feature about 
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If a feed-water heater is installed on the engine, 
as in Fig. 7, the pump is re-arranged as shown in 
Fig. 4. It will be noticed that the plug cock F has 
been removed and a solid stop P put in the place of 
D. There is, of course, no direct communication 
with the main exhaust pipe. With this arrangement 
the water has two possible routes after leaving the 
delivery valve C. It may go by the branch Q to the 
heater or through the cock H, which now acts as an 
overflow, back to the feed tank. By regulating the 
overflow the quantity going to the heater may be 
ocntrolled. After traversing the tubes of the heater 
the water returns to the branch J and goes through 
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The Welding of Steel in Relation 
to Defects in Ingots," 


By H. BREARLEY; 


InGors are never quite free from shrinkage cavities, con 
traction cavities, cracks, or blow-holes. It has been pro- 
posed that ingots should be made with a volume of deep- 
seated blow-holes sufficient to neutralise piping and thus 
avoid the necessity of scrapping a di head. As this 
method of avoiding pipe has been in use for many years, 
it is fair to assume that such ingots produce billets, bars, 
‘and sheets, which are commercially satisfactory for certain 
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FIGS.3 AND 4 FEED PUMPS FOR ENGINES, WITHOUT AND WITH FEED HEATERS 


these engines, and is capable of handling very 
hot water. On the occasion of our visit it was 
working quite satisfactorily with water at a tem- 
perature of 170 deg. Fah., and, we believe, would 
deliver at even higher temperatures. Considerable 
ingenuity has been exercised in so devising this pump 
that it is readily adaptable to either of two cireum- 
stanees. Some of these engines are made with exhaust 
steam feed-water heaters, as shown in Fig. 7, while 
others have none—Fig. 6. The same feed pump 
serves for either arrangement and can easily be altered 
by the purchaser. : 

Taking first the case of an engine without a heater, 
the pump is arranged as shown in Fig: 3. A is the 
suction, conneeted by hose with the water tank, 
and B the delivery into the boiler. B is a hollow plug 
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FIG. 5—INDICATOR DIAGRAMS 


cock, which can be shut if the pump requires atten- 
tion while the boiler is under steam. ‘The flow of the 
water, after it has left the delivery valve C is through 
the hollow stop D and the check valve E. The 
quantity of water delivered to the boiler is controlled 
by regulating the amount returned to, the feed tank 
through the by-pass valve F and overflow G.. A con- 
nection is made between the branch H and the exhaust 
steam pipe—see Fig. 6—and a certain proportion 
of the exhaust is thus diverted into’the overflow. 
‘The amount can be regulated by the plug cock in H 
and the temperature of the water in the tank thus 
kept at any desired degree. A relief valve is fitted 








at J, 





the ciieck valve E to the boiler. The advantage of | 
the heater arrangement is, of course, that the feed | 
water cannot be contaminated with oil coming from | 
the cylinder. 
The engine which we shw tested was not fitted with | 
a feed heater, and was taking water from the town 
mains at a temperature of about. 50 deg. Fah. The 
feed was, however, easily raised te 170 deg. The 
engine stood in a large building, which might almost | 
be taken as equivalent to being out of doors, and the | 
trial was run under normal working conditions. It 
was belted to a dynamo, the current from which was 
dissipated in a water resistance. The feed water | 
was measured in a calibrated tank with a narrow | 
upward extension, so that the water surface might | 
be small when it was filled to the gauge mark, and the | 
coal was weighed out into a special bin. All the usual 
arrangements for a consumption trial were made, 
CO, readings were made at the smoke-box, and indi- 


| eator cards were taken at intervals. 


We give below the final results of the trial and 
reproduce a pair of indicator cards to show the dis- 


| tribution of steam in the cylinder. 
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Results.of Trial with Class “ S.J" Portable Steam Engine. 


Indicated . 32.2 
Frictional horse-power . ~» 1,47 
Brake horse-power .. . -» 30.73 4 
Coal per indicated horse-power per hour.. 2.22 Ib 
Coal brake horse-power hour ... 2.33 !b 
Water indiéated horse-power per hour 19.25 Ib. 
Water per brake horse-power per hour .. 20.17 Ih. 
Water evaporated per pound of coal 8. 65 Ib. 
Water evaporated from and at 212 deg. 

Fah. per pound ofooal.. .. .. «: 9%. 741b. 
Fuel (coal minus ash and clinker) per 

brake horse-power per hour .. - «. 321d, 
Water per pound of fuel os, sa co 4 eee 
eee of fuel from and at 212 

. Fah.” dah rites i. cep ed pie de sce oy: ORR 

Calorific value of coal 13,500 B.Th.U. 
Mechanical efficiency os 95.4 per cent. 


With best Welsh coal—14,500 B.Th.U.—the follow- 
ing results as regards fuel consumption would prob- 
ably be attained :— 

Coal as fired, per brake horse-power per 
Coal (combustible only, ¢.c., with deduc- 
tion of ash and clinker) a s ) Y 

We understand that Messrs. Marshall will shortly 
produce a double-cylinder engine very similar to that 
just described for sizes up to 50 horse-power. 


2.17 Ib. 











In the May iasue of the Great Western Railway Magazine 
is a description of the new bridge which carries the Calne 


branch over the river Avon pons” Conran, The 
former bridge had been in use since the line was opened | 
in 1863 and was of timber in eight spans of 22ft. 6in. each. 
The new bridge is of steel, 172ft. 10in. between the centres 
of the end ings, and divided into two spans, one of | 
101ft. 8in. and one of 71ft. 2in. The total weight of steel | 
and ironwork was about 158 tons, and was ied by the | 
Horseley Bridge and Engineering Company, ted, 





purposes. Dr. Stead and others conclude from micro- 
scopic evidence * that the welding of blow-hole cavities 
as a rule is complete and perfect.’’ Their experimenta! 
evidence is obtained by boring a hole into an ingot or 
billet, fitting a plug of the same material, sealing the joint 
with a blow-pipe, raising to welding heat, and hammering 
or rolling into a bar. If the bar, when nicked and broken 
across the welded faces, show no signs of the weld, and 


the microscopic evidence be satisfactory, it is assumed that 


the weld has been perfectly made. 
If by perfection we mean a welded joining which is in all 
ts as good as any unwelded part of the same bar, 
then it may be said that the evidence is insufficient to 
support the conclusion even so far as the limited experi- 
mental conditions are concerned. The conclusions are a 
still less satisfactory answer to the question whether blow - 
holes in ingots weld up because a drilled hole is smooth and 
clean, whereas a shrinkage cavity or blow-hole may be 
uneven,.lined with segregates, coated with alumina, or 
otherwise less favourably disposed to weld completely. 
It has been suggested that minute defects inherent in 
commercially sound ingots, and small blow-holes which 
may occur accidentally, do not weld up in nickel-chromium 
steels, because steel containing chromium will not weld. 
And it has been said that if aero crank shafts and other 
important structural components were made from nickel 
steels or, better still, fram carbon steels, the greater 
weldability of these steels would remove aill difficulties. 
When this idea is tested under conditions more favourable 
than those occurring in practice, i.e., by drilling holes 
along the axis of a bloom, inserting a machined bar of the 
same material, and after hermetically sealing the ends, 
rolling the bloom into a small bar, which is then nicked 
and broken, we arrive at very curious results. Some steels 
tested in this way were ordinary mild steels containing 
0.15 per cent. and 0.35.per cent. carbon, a 3 per cent. 
nickel steel, a 5 per cent. nickel case-hardening steel, an«d 
a nickel-chromium steel, such as was usedsfor aero-engine 
eran: shafts. On etched transverse sections of the bars 
the weld lines were either not visible or slight indications 
only were discovered after much patient searching. When 


| the bars were nicked and broken across the welded sur- 
faces all the steels, judging from the fractures, appeare«! 


to have welded perfectly except the 0.15 per cent. carbon 
steel and the 5 per cent. nickel case- ing steel. 
Unless, therefore, we are prepared to believe that tough 
mild. steels weld less tly than nickel-chromium steel, 
we must question the reliability of both these methods of 
measuring the efficiency of a weld. , 

On hardening and reheating the entire series of steels 
so as to put all of them into a tough condition having 
Izod figures of over 50 foot-pounds, we find that not one 
of them withstands the nicked bar test ; without excep- 
tion they pull apart at the welded surfaces. results 
explain clearly why transverse fractures of nickel steels 
appear to be more reedy than similar fractures made in 
ordinary carbon steel, i.e., the nickel steel is tougher and 
therefore pulls open on the faces of welded blow-holes or 
slag streaks more than in the less tough carbon steels ; 
the steel itself is not more reedy in the sense that it con- 
tains more slag streaks or less perfectly welded blow-holes. 

It is obviously incorrect to say that steel containing 
chromium cannot be welded under such conditions as apply 
to the welding of cavities in ingots. If, however, we are 
seeking some means of expressing the extent to which 
such steels weld, as compared with ordinary carbon steel, 
we should endeavour to state comparative results in con- 
crete fi No attempt appears to have been made 
to do this. The method to be described is submitted for 

* Iron and Steel Institute. Abstract. 
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A NEW TYPE OF PORTABLE ENGINE 


MARSHALL SONS AND CO., LIMITED, GAINSBOROUGH, ENGINEERS 


(For description see page 505) 
































{[FIG.6 PORTABLE ENGINE WITHOUT FEED-HEATER FIG. 7--SEMI-PORTABLE ENGINE WITH FEED-HEATER 

















FIG. 8 CRANKSHAFT END OF ENGINE 






































FIG. 10-CYLINDER FROM THE NEAR—VALVE--SIDE FIG, 11--STRAW-BURNING PORTABLE ENGINE 
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consideration in the hope that it may be improved, or a 
better method may be evolved. Some method, at any 
rate, is desirable if we are to explain the known difficulties 
in forging special steel and understand the effects of blow- 
— and segregates on the properties of steels containing 
them. 

The steels to be examined are prepared as 3}in. billets. 
A hole lin. in diameter is drilled down the axis of the 
billet, and a turned bar is driven into it and fused over at 
each end. The cored billet is then rolled into a bar 4}in. 
by jin. Impact test pieces cut from the side and centre 
of this flat bar may be represented diagrammatically as 
in the accompanying engraving. The test piece cut from 
the side will be broken by a force recorded in foot-pounds 
which represents the effort required to start a crack at the 
root of the sharp notch and extend the crack across the 
specimen. The test piece cut from the centre of the bar 
is broken in the same way, but it will require a hat 
greater force to extend the crack across the specimen, 
depending on the perfection of the weld between the core 
and inside of the hollow billet. If no welding has occurred 
the crack will come to a dead stop when it reaches the core 
or leaves it, and a new crack would need to be started in 
each case. This, as we know, absorbs a great deal more 
energy than is required to propagate a crack which has 
been already started. 

Very hard steels have low impact values because the 
material in and about the notch is not able to distort, and 
such steels, even in the form of cored bars, break readily 
across whether the weld is a good one or not. Conversely, 
steels having low impact values, whether they are very 
hard or not, fracture readily across welded cores, and this 
explains the insufficiency of the nicked bar test as an indi- 
cation of good or bad welding. To a weld apart, if 
it can be done, the material should put into a tough 
condition. The proposal is to measure the perfection of a 
weld in terms of the d of toughness which must be 
induced in the steel before the weld can be pulled a . 

A series of specimens cut respectively from the mis 
centre of the flat bar, prepared as described, are hardened 
and tempered in stages of 100 deg. Cent. up to, say, 
700 deg. Cent. These are broken on a standard Izod 
machine, and the impact value of the edge specimen 
whose corresponding piece cut from the centre is split 
along the weld is taken as the welding figure. The follow- 
ing examples will explain the working of the process :— 





Steel A. 
Carbon. Silicon. Manganese. Sulphur. Phosphorus. 
0.34 0.22 0.75 0.052 0.057 
Impact Impact 
Treatment. Deg. Cent. edge, centre, 
ft.-Ib. ft.-Ib. 
Oil-hardened at 850 deg. 

Cent. and tempered at None .. . 7 18 
Ditto ans : 4 5 
Ditto 200 , 9 12 
Ditto 300 : 3 6 
Ditto 400 ae 12 20 
Ditto ee 28 —— 
Ditto +s ae ene 44 -- 112 
Ditto ries -. 550 : 50 . 320 

Steel B. 
Carbon. Silicon. Manganese. Nickel. Chromum. 
0.34 0.23 0.71 3.26 0.28 
t Impact 
Treatment. Deg. Cent. » centre, 
ft.-Ih ft.-Ib. 
Oil-hardened at 830 deg. 

Cent. andtemperedat None .. .. 3 3? 
Ditto vi ties sq eee vaiike. yo 7 
Ditto 200 0+ ae . 
Ditto 300 4 4 
Ditto 400 20 31 
Ditto 400 24 32 
Ditto 450 23 41 
Ditto 450 25 70 
Ditto 500 39 120 
Ditty 500 39 104 

Steel C. 
Carbon Silicon. Manganese. Nickel. Chromium. 
0.32 0.23 0.53 3.11 0.06 
Impact Impact 
Treatment. Deg. Cent. ize, centre. 
ft.-Ib. ft.-Ib. 
Oil-hardened at 850 deg. 

cent.andtemperedat None .. .. 6 «= 6. BM 
Ditto . oe da. ee” ee” os 10 10 
Ditto 330 1.2 sane F 53 
Ditto aoe .. Ute 6 st a 8 
Ditto 400 30 118 
Ditto 450 31 120 

Steel D. 
Carbon. Silicon. Mangancse. Nickel. Chromium. 
0.35 0.23 0.72 3.57 1.05 
Impact Impact 
Treatment. Deg. Cent. mm canes. 
ft.-Ib. ft.-Ib. 
Oil hardened at 830 deg. 

Cent.andtemperedat None .. .. Bina - we 3 
Ditto .. ee! le 5 i. ae 
Ditto Se... 28, % . 120 
Ditto , See + 
Ditto oe . ~~ § 19 
Ditto er 6 20 
Ditto 450 14 -- 56 
Ditto 500 18 . 120 
Teen 4. oe eo ee 52 . 120 
From these results the compafative welding figure 


selected would be : 

Steel ‘‘ A’ = 28 or rather less. 

Steel “‘ B”’ = 20. 

Steel ‘‘ C” = 18, 

Steel ““ D”” = 14 or rather less. 
That is to say, these figures represent in Izod foot-pounds 
the degree of toughness which must be induced in the 
steels by hardening and tempering in order to pull the 
welded surfaces apart into a visible gap. 

If instead of rolling into flat bars the cored billets are 

rolled into round, or gothic, or square bars, and tensile 


pieces are prepared from the bars which have been heat- 
treated to develop maximum to in them, the core 
will sometimes be visible in the tensile test piece 


Of the above series of steels. 


OR 


and sometimes not visible. 
each of which registered a reduction of area of over 


cent., all exhibited a cored fracture except steel “ 
whose fracture showed no visible core. 


is sample of 





3 per cent. nickel steel had, when tested, a maximum 
stress of 44 tons, an elongation of 29 per cent. on 2in. by 
0.564in., and a reduction of area of 65.8 per cent. 
Although we may be convinced that no pipe or cavity 
in an ingot can be completely welded, we need be neither 
elated nor depressed by the fact. It is no part of an 
observer's business to allow personal prejudices or com- 
mercial prospects to colour his views. An investigator's 
opinions ought not to be malleable under the stress of 
convenience. Besides nothing is wholly bad, and what may 
appear as a defect under one set of circumstances becomes 
an advantage under another. In this t we may 
observe that the degree of imperfection of welds is made 
manifest by a rise in the impact figure. Were no i 
to take place the impact test specimen used would bring 
bring the testing machine to a dead stop, although the 
material was not in a very tough condition. If, therefore, 
the material of a piped ingot, or a blown ingot, be stressed 
transversely to the direction in which it has been elongated 
by forging or rolling, such stresses carried to the point of 
fracturing will have more work to do than under similar 
circumstances would be required to fracture such material 
made from a sound ingot. The plate of a laminated spring 
is one of the best examples of the truth of this deduction, 
and as a matter of experiment it is found that a cambered 
spring plate made from the top of a piped ingot cannot be 
broken by ing as easily as a similar plate made from 
the bottom end of the same ingot. In this sense blown 
ingots, or those rich in non-metallic impurities, make good 
spring plates, and it is mainly on this account that Bessemer 
steel is preferred by many spring makers to the more 
carefully melted and cast open-hearth steel. To some 
extent the same advantages apply to straight axles, and 
they are worth consideration even in relation to rolled 
tires. It is very remarkable that the fabled virtue of all 
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Impact Test-Pieces cut irom Cored Bars. 
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good wrought iron, viz., its fibre, should be regarded as 
a defect in steel. It should be valued, of course, like the 
grain in wood, according to its direction, im relation to the 
stresses put upon it. 

That pipe, or blow -holes, or any other form of cavity in 
ingots is apt to be, and usually is, associated with segre- 
gated carbon, phosphorus, and sulphur, requires no special 
proof. If, therefore, the discussion be corifined to the 
welding of ingot cavities it would be instructive to know 
how far the cobesion of the welded surfaces is ee 
by carbon, phosphorus, and sulphur respectively, 
whether the influence of these Ps present in the same 

imen is additive or otherwise. A few statements on 
this subject have been made, but they must be regarded 
as opinions rather than as evidence. It has been said that 
“* the welding up of blow-hole cavities in ordinary practice 
is, as a rule, complete and perfect,” and also that “* phos- 
horus _concent.:ation in blow-holes facilitates weld- 
ing, and iron relatively high in phosphorus is 
more readily welded than very pure material.”” We 
must remember, however, that this conclusion depends 
either on microscopic observation which may be illusory, 
or on the nicking and breaking method which may be 
mi ing. Of the two methods of judging a weld it is 
claimed that *‘ nicking and breaking was a more certain 
metl od than that of the microscope.”’ As the nicking and 
breaking method carried out on bars in the forged and 
rolled condition would lead us to believe that all hardening 
elements added to steel, including phosphorus, improve 
its welding properties, its results obviously need té be 
in with caution. 

It is rally stated, without any experimental warrant 

i ced, that all segregates existing in ingot cavities 
decrease the weldability. It has been that in 
the absence of segregates a perfect weld could be made, 
and as segregates and imperfect welds are often found 

the presence of the segregate and the degree of 
imperfection are regarded as cause and effect. This con- 
clusion is untenable now we know that perfect welds cannot 
be made even under the most favoured conditions. 








Lubricating Oils for Diesel Engines. 


AN interestiig discussion took place at the last meeting 
of the Diesel ine Users’ Association, when the question 
of “ Lubricating Oils Suitable for Use in Diesel Engine 
Air Compressors’ was considered. The matter arose in 
connection with the revision of the recommendations 
which had been made in October, 1916, by the Committee 
in a report which it made after an explosion which had 

in the air compressor of a Diesel engine. In the 
light of further experience and information it was felt 


that the rt of the Association published under the | engine 
title “ hic Calaiaasner Explosions por Troubles "’ required 


some slight amendment in the section which made recom- 
mendations concerning lubricating oils suitable for use in 
air compressors. The meeting was quite ananimous on the 
int that whatever quality of lubricating oil was used 
the air compressor, whether it be a straight mineral oil 
or a compounded oil, the smallest practicable quantity 








should be introduced. The discussion elicited much usefu | 
information on the subject from chemists and engineers 
and from Diesel engine users generally. The following 
are the recommendations regarding oils suitable for use 
for lubricating air compressors which were finally adopted 
for inclusion in the report on ‘** Air Compressor Explosions 
and Troubles’ referred to above : 

The lubricating oil used in the air compressor should 
be an oil of the highest grade obtainable, and must be 
used only in the smallest practicable quantity. 

The following properties are necessary in all lubricating 
oils for Diesel — compressors :— 

(a) The oil should be entirely free from suspended 
particles of water ; 

(6) The oil must be entirely free from sand or other 
inorganic material. No mechanical impurities must 
be visible in the oil when it is viewed by holding a 
sample in a glass vessel against a light ; 

(ec) The oil must be entirely free from inorganic 
acids 3 

(a) Oils should not be lower in viscosity than 300 
seconds Redwood at 70 deg. Fahrenheit, nor higher 
in viscosity than 3000 seconds Redwood at 70 deg 
Fahrenheit ; 

(e) Oils should in no case be lower in closed flash 
point than 350 deg. Fahrenheit ; 

(/) If the oil is to be used on an enclosed grank case 
high — engine in which the same lubricant is used 
both for the compressor and in the crank case, it 
should have a closed flash point of not less than 400 
deg. Fahrenheit. (It pod myo borne in mind that 
* open” flash point tests give results 20 deg. to 30 
deg. Fahrenheit higher than the closed tests on these 
types of oils.) 

For further guidance it may be pointed out that from 
past experience it has been found that the oils which have 
met with most success in Diesel engine air compressor 
lubrication, besides complying with the foregoing stipula 
tions, have generally possessed properties lying within the 
following limits :—Specifie gravity, .870 to .915 at 15 
deg. Cent. ; viscosity (Redwood), 400 to 1000 seconds at 
70 deg. Fah. ; viscosity (Redwood), 75 to 125 seconds at 
140 deg. Fab. ; closed flash point, not less than 400 deg. 
Fah.; colour, red or yellow by transmitted light, but 
clear—not misty or smoky. 

Both straight mineral oils and compounded oils con- 
taining small quantities of saponifiable oil have met with 
success on Diesel engine compressor service, but the 
majority of successful oils have been straight mineral oils. 








RAILWAY RETURNS FOR 1920. 

A PRELIMINARY statement—Cmd. 1256, price 1d.—has 
been issued showing for the standard gauge railways of 
the United Kingdom the capital receipts, coueanan. 
track mileage, engine mileage, ine hours in traffic, 
train miles per train hour, train miles per engine hour, 
number of passengers and season-ticket holders, average 
receipt nger and per season-ticket, tonnage, 
average le of haul, average receipt per ton and per 
ton-mile, loaded and empty wagon miles, average wagon 
load and average train load, number of wagons per train, 
net ton-miles, details as to the number of a or per 
carriages_and wagons in stock, constructed, repaired anc 
under and awaiting repair, principal commodities con- 
veyed by freight train-tonnage, receipts, average receipt 
per ton, average length of haul and average receipt per 
ton-mile. We would, as in previous years, draw atten- 
tion to the cost of shunting; 21 per cent. of the total 
engine mileage and 33.41 per cent. of the total engine 
hours are spent on goods shunting. Another costly item 
is the engine mileage light or assisting. This took 10.56 

cent. of the mileage and 10.77 per cent. of the hours. 
nsidering the small carrying capacity of the average 
British wagon, the 5.41 tons average load per wagon is 
not bad, but the average number of wagons per train- 
34.76, of which 10.27 are empty—and the average train 
load of 132.49 tons, is not creditable. During the year 
450 new locomotives were built, exclusive of those rebuilt. 
Of these, 298 were in the railway companies’ shops and 
152 were in the shops of outside firms ; 18 were on capital 
account. The number condemned or sold was 292. Of 
passenger carriages, 852 were constructed—504 in railway 
shops—of which 123 were on capital account. The number 
condemned, sold, &c., was 1175. Of other coaching vehicles, 
403 were constructed— 273 in railway shops—all on revenue 
account, and 218 were condemned, sold, &c. Of railway 
30,131 were constructed—19,495 in railway 
shops—of which 2188 were on capital account and 17,078 
were condemned, sold, &c. 








LOCOMOTIVE FOR NIGERIA. 


We are informed by William Beardmore and Co., 
Limited, that they have recently at their works 
ir the first locomotive that they _ —_ - 
the Nigerian Railwa The engine, which is for a 3ft. 6in. 
pay FN 4-8-5 type, and the tender is carried on two 
four-wheeled i The cylinders, which are outside the 
frames, are 18in. in diameter and have a 23in. stroke ; the 
valve gear is Walschaerts’. The working pressure is 
160 Ib. square inch, and a Robinson superheater is 
fitted. The heating surface is 880 square feet, the total 
being made up of large tubes, 177 square feet ; small 
tubes, 591 square feet; and fire-box, 412 square feet. 
The eater area is 157 square feet, and the grate area 
17.5 square feet. The fire-box is of copper and the tubes 
are of steel. The weight of the engine and tender in work- 
ing order is 77.175 tons, 50.175 tons being due to the 
i The tender is constructed to carry 2000 gals. of 
water and 5 tons of fuel. The diameter of the eye 
wheels is 3ft. 6}in., of the bogie wheels 2ft. 4}in., and of the 
tender wheels 2ft. 3}in. The engine itself has a steam 
brake and is fitted for working a vacuum brake on the 
train. 
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A Seven-Day Journal. 


Shipyard Electrical Engineers. 


THE indisposition of certain sections of werker: 
in the engineering trades to accept wages reductions 
is creating a somewhat difficult situation. A regret- 
table development arises out of the instructions 
which have been issued to a section of electrical 


workers to strike as a protest against the threatened | 


wages reductions. It is announced that some 
thousands of electricians are already on strike in 
the Liverpool area, and that a considerable number of 
men employed in the Tyne shipbuilding industry are 
also absent from the yards. The extraordinary part 
of the situation is that the strike is being made in 
face of an agreement between the Electrical Trades 
Union and the National Federation of Electrical 
\ssociations. The men ordered to withdraw their 
labour are not connected with the engineering trade 
proper, but are employed by either the National 
Federated Electrical Association or the Shipbuilding 
Employers’ Federation. 


Oil Fuel for Railways. 


In view of the coal strike it is natural that fresh 
attention should have been directed to the experi- 
mental work which is being carried out by several 
British railways with the use of oil fuel or other sub- 
stitutes for coal. These tests have, of course, extended 
over a considerable period, and have no special con- 
nection with the present strike. It is the fact, how- 
ever, that the coal shortage is causing other large 
users of coal, notably the Underground Railways in 
the London area, to give consideration to the use of 
oil fuel in the power houses. It is understood that 
both at Lots-road and at Neasden, where the Metro- 
politan Railway Company's power house is situated, 
the necessary alterations are being made to enable 
the furnaces to be fired with oil fuel instead of coal. 
The immediate object of the change over is to meet 
the needs of the present crisis, but the experiment 
will enable comparison to be made of the relative 
costs for electrical power house requirements of oil 
and solid fuel, and it is regarded as not unlikely that 
the greater economy claimed for the employment of 
oil fuel will be amply demonstrated. It is also known 
that a number of municipal authorities, including the 
London Ceunty Council, are completing or are making 
arrangements for the use of oil fuel in tramway 
power houses. 


Warden of the Standards. 


ALTHOUGH neither the man himself nor his office 
loom very large in the public eye, the retirement of 
Major P. A. Maemahon, the Warden of the Standards, 
is worthy of record. It is in an office in Old Palace 
Yard that the standard weights and measures are kept, 
and those who have had an opportunity of visiting 
this department of the Board of Trade have always 
found much to interest them. In addition to 
the standards of which Major Macmahon has been 
the efficient Warden, the office contains a museum 
of false measures which have been impounded from 
time to time, and a number of other relics—including 
tally sticks—connected with the science of measure- 
ment. It is not very generally known that it is one 
of the privileges of Parliament to possess copies of 
the standards, and it is to be feared that few of those 
who have to spend their days in parliamentary com- 
mittee rooms, and who often pass the spot where the 
copies are on view, have taken the trouble to inspect 
them. 


Wages Reductions. 


Tue extent to which wages have been reduced in 
& number of industries Without causing disputes with 
workers will come as a surprise to those who have 
not been in close touch with what has been happening 
during the last two or three months. In a written 
reply given by the Minister of Labour to a question 
in the House of Commons, particulars are given of 
the reductions effected, which, in every instance but 
one, have been agreed upon after consultations 
between workers and employers’ sides of Joint Indus- 
trial Councils or between associations of employers 
and trade unions in the case of those trades in which 
no Joint Industrial Councils exist. The list of indus- 
tries includes railways, iron and steel, engineering 
and-foundry trades, shipbuilding, vehicle building, 
civil engineering, electricity undertakings, nut and 
bolt manufacture, glass bottle manufacture, springs 
and axles, limestone, shale and fire-stene mining, 
chemicals, road transport industry, dyeing and dry 
cleaning trades, textiles, asbestos manufacture, 
metallic bhedsteads, and many other trades. The 
reductions of wages have been brought about by 
various methods. In the case of railways, civil 
engineering and the wool and hosiery trades, the 
reductions are the result of agreements by which 
wages are varied in accordance with the Ministry of 
Labour cost of living index figure. In some branches 


| of the iron and steel trades the reduction of wages 
has been effected by the operation of sliding scales 
based on the selling price of the commodity. In other 
| Instances -and this applies to the shipbuilding in- 

dustry—the decision to put lower wages rates in 
force is based on agreements made between employers’ 
| associations and the trade unions. The Minister of 
Labour states that he has been much impressed by 
the way in which joint industrial councils and other 
similar bodies have, with mutual goodwill and respect, 
reached a settlement of these difficult and intricate 
| questions. . 


Royal Institution Appointments. 


At the last monthly meeting of the Royal Institu- 
tion a new appointment was made to the Professor- 
ship of Natural Philosophy, which has been held in 
past years by a series of distinguished men. It will 
be recalled that Lord Rayleigh occupied this chair 
for some years and was succeeded by Sir J. J. Thom- 
son. Sir Joseph now gives place to Sir Ernest Ruther - 
ford, who is the Cavendish Professor of Experimental 
Physics at Cambridge. The Royal Institution is a 
rather exceptional body,a little old-fashioned perhaps, 
in its policy and methods, but it eee, the dis- 
tinction of having attracted the allegiance of some 
of our most distinguished scientists, and its lecturers 
have included the most famous men in all depart- 
ments of knowledge. 


Irish Coal Mining. 


THE statement in the annual report of the Com- 
missioners of Public Works in Ireland that the search 
for coal in the neighbourhood of Lough Neagh, which 
was authorised by the War Cabinet three years ago, 
has ended in failure will be read with general regret. 
Before the exploratory work was put in hand it was 
estimated that the carboniferous system should be 
tapped at a depth of about 1500ft. This expectation 
was not realised, and when the bore had been put 
down nearly 1800ft. it was reported by Mr. Forster 
Brown, the Crown’s Chief Mineral Adviser, that the 
coal measures would not be reached under a depth of 
3000ft., and it was unlikely workablecoal would be met 
with at a less depth than 3700ft. This, it need hardly 
be pointed out, is a lower level than is worked in 
coal mines in Great Britain, and it was decided that 
it was not a commercial scheme to expend the sum 
of £500,000, which was the estimated cost of opening 
up the pit. The limit of expenditure fixed for explora- 
tory operations was £15,000. It is suggested that the 
money has not been wasted, as the bore—which was 
continued to a depth of 1969ft.—has yielded valuable 
knowledge as to the character of the local lignite 
deposits, which, it is understood, an attempt will be 
made to utilise these for commercial requirements. 


Key Industries Bill. 


AFTER a great deal of delay, a resolution has been 
moved in the House of Commons to give protection 
to certain industries, the maintenance of which on a 
definite scale of magnitude is regarded as being in 
the national interests. The list of industries is longer 
than was at first anticipated. It includes optical 
glass, scientific glassware, scientific and measuring 
instruments, magnetos, wireless valves, and rectifiers, 
vacuum tubes, arc lamp carbons, metallic tung- 
sten, ferro-tungsten, and manufactured products of 
metallic tungsten, and compounds of thorium, cerium, 
and the other rare earth metals, and all synthetic 
organic chemicals. The proposal is that on all these 
articles an ad valorem duty of 33} per cent. sholl be 
imposed. A similar duty should, it is suggested, be 
placed upon other articles which may be offered for 
sale in the United Kingdom at prices below the’ cost 
of production or at prices which by reason of the 
condition of currency are below the prices at which 
similar goods could be profitably manufactured in the 
United Kingdom. | The. debate indicates the highly 
controversial character of the resolution. 


Factory Turnover and Efficiency. 


Aut who have devoted attention to the subject 
are aware that labour turnover, which may be defined 
as the rate of change in the working staff, has a double 
bearing on efficiency and fatigue.. Our knowledge 
of this subject has been reinforced by the statistical 
study of labour turnover in munition and other 
factories which is contained in the last report issued 
by the Industrial Fatigue Research Board. The 
Committee, which is a representative one, has investi- 
gated the question from one or two standpoints which 
have not hitherto received sufficient attention. In 
particular, the attempt made to measure labour 
wastage upon a uniform system essentially similar 
to that adopted in the valuation of the liabilities of 
life assurance offices deserves consideration. At the 





present time, as the report points out, labour wastage 





|is not infrequently a subject of conjecture rather 
than of precise measurement. It is not, indeed, 
suggested that any stereotyped system.of arith- 
metical manipulation can ever replace the appraise 
ment of the situation which an experienced manager 
and staff would make ; it is believed, however, that 
a systematic plan such as is indicated in the report, 
would be of great practical value. The economic 
loss which ensues from a highly fluctuating staff is 
obvious, though but little knowledge of how that 
loss may be averted is available. The reason 
that the question is very complex and that complete 
and systematic records are necessary. The common 
standards of measuring labour turnover are notori 
ously inexact. A measure that is sometimes used is 
that of numbers engaged in a given period to secure 
a certain definite increase. A better method is the 
ratio of those leaving in any particular period to the 
average number employed in that period, but the 
fault is that this method assumes that the average 
number of workers were all at work for the whole 
period, which is not the case. The report itself, which 
illustrates the statistical method devised by Green- 
wood, deserves careful study. 


Is 


Position of the Railways. 


THE issue by the Ministry of Transport of a state 
ment showing the financial position of the railways 
and the extent of the State liability has increased 
the interest with which the declaration of Govern 
ment policy is being awaited With a deficit for 
the past financial year, as compared with the 1913 
results, of nearly £46,500,000 it is difficult to see 
how the railways are going to pay their way without 
& continuance of State aid It is known that very 
serious losses have been incurred as the result of 
the coal strike, and that these have entirely wiped 
out the anticipated saving trom wages reduction and 
from the economies which may be expected to follow 
the operation of the railways on the group system. 
It is stated that the losses or the coal strike of last 
year reached £8,000,000, and it is quite certain that 
even heavier losses have been incurred during the 
present strike. Expert opinion dismisses the expe- 
dient of a further increase in rates and fares as an 
impossible one. It is believed that the Government 
proposals regarding the future of the railways must 
include the continuance of a subsidy for at least a 
limited period. 


Industrial Conditions Abroad. 


Tue first part of the investigation into working 
conditions in the shipbuilding and engineering trades 
in foreign countries as compared with those in the 
United Kingdom has been completed. The members 
of the Joint Committee of the Engineering and Ship- 
building Employers and trade union representatives 
have returned from the Continent after visits to 
Germany, Holland and Belgium. It is intended that 
a tour of inspection shall be made in the United 
States and Canada before the Committee dis- 
banded. As, however, this would occupy a con 
siderable time, it is probable that an interim report 
dealing with the situation on the Continent may be 
issued before the visit is paid to America. 


High Price of Petrol. 


Ir is announced that following the strong protest 
made by the deputation from the Motor Legislation 
Committee, which waited on Sir Erie Geddes to dis 
cuss the present high price of petrol, a conference 
may be convened by the Board of Trade to discuss the 
whole situation, Emphasis is laid on the fact that 
whereas there has been a material reduction in the 
price of crude-oil during the past year the price of 
petrol has increased, and is now, notwithstanding the 
remission of duty, at a higher level than conditions 
appear to warrant. It is believed that facts could be 
placed before a conference which would confirm the 
adverse criticism made in the report of the Profitee: 

ing Committee which investigated the oil fuel position. 


18 


New Method of Making Steel. 


News comes from Paris of a new method of mekiny 
steel direct from iron ore, which has been invented by) 
M. Basset, a French engineer. There is a disposition 
to-withhold the complete technical details of the 
process, which would enable an expert opinion to be 
given, but it is stated that the method of operating 
the blast constitutes the novelty of the invention. 
Théemelting operetion is carried out with coal dust, 
which, in conjunction with air, is supplied to the 
furnace at a high temperature. The use of coke, 
which French steelmakers have had to import, is 
said to be rendered unnecessary, and it is claimed that 
steel can be produced in one-sixth of the time required 
by the normal process. Experiments are now in pro- 
gress, and an early announcement of the results may 





be expected. 
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R.M.S. Arundel Castle. 

Tue latest addition to the fleet of the Union Castle line 
of steamships is the Arundel Castle, which was built by 
Harland and Wolff, Limited, Belfast, for the South African 
mail and passenger service. Views of the vessel are given 
on page 514. The dimensions of the boat are 650ft. long by 


72ft. beam, by 41ft. 6in. deep, and her tonnage is 18,980 | 


tons. She has a straight stem and a cruiser stern, a novelty 








| desired, and the vapour radiators can be operated at 
will by the passengers. Suites of bedrooms with a bath- 
room have also been provided on the bridge deck, with 
| complete communication between the three rooms if 
required. The public rooms consist of dining saloon, 
lounge, smoking room and reading room. The first-class 
dining room has accommodation for 254 ngers ; the 
first-class reception room adjoins it. From the end of the 
reception room rises the main staircase, while beside it is 
a lift providing access to the upper decks. At the top of 
the first flight of stairs there is an inquiry office, where 


| main decks aft. The cabins are fitted for two and four 
| passengers. The third-class dining saloon is on the upper 
deck, and it occupies the full width of the vessel. Th 
| third-class lounge and smoking room are on the poop deck. 
| The promenade decks are spacious, and the third-class 
| passengers are particularly fortunate, for by arranging 
| the hatchways on the bridge decks with flush covers, 
the whole extent of the deck from side to side has been 

| made available for them. 
The ventilation system installed throughout the vesse! 
is most complete. Fresh air is discharged into ever) 
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“THe Encineer” 


which distinguishes her from the earlier vessels of the 
fleet, and she is subdivided into twelve water-tight com- 
partments by eleven water-tight bulkheads, and the 
double bottom extends right fore and aft. The upper, 
main and lower decks are continuous all fore and aft, and 
the orlop deck fore and aft of the machinery spaces. The 
ship also has a top gallant forecastle and combined bridge 
and poop deck, with promenade deck, boat deck and 
navigating bridge. 

Cabin accommodation is provided for 234 first-class, 
300 second-class, and 274 in third-class cabins, and, if 


| boat deck. 


OF TOPLIS BOAT-LOWERING GEAR 


letters can be posted. On the next landing a large notice 
board gives the track of the ship and its daily position 
on the chart, as well as other information interesting or | 
useful to those on board. The first-class smoking room is 
on the promenade deck. Daylight is admitted to it 
through latticed windows. Opening out from it is a 
verandah. The first-class lounge is forward of the smoking 
room. The first-class reading and writing room is on the 
Gymnasiums, one for seniors and one for 
juniors, are built on the promenade deck, and are fitted 
with electrically driven riding horse, rowing machine, 


Cwam Sc 


cabin, first, second and third class, and into all the dining 
saloons. The lavatories and all the galleys, pantries and 
other offices have suction fans, so that there 1s a continu- 
ous flood of pure air throughout. This air can be heated 
before being distributed in cold weather. In addition 
all public rooms are fitted with overhead fans. 

the galleys and pantries, &c., are particularly wel 
equipped with ell the latest devices. The galleys have a 
very large island range with bains-marie, grills, steam 
cookers, salamanders, &c. The pantries have hot presses, 
vegetable heaters, coffee machines, milk warmers, elec- 











FIG. 2—VIEW SHOWING WINCH FRAME AND ONE 


necessary, about 300 third-class in open berths. 
decks, and a few on the main deck, forward of the saloon, 
in one, two and three-berth rooms. With the exception | 
of twenty-six rooms on the upper and main decks, all | 
are port-hole cabins. Private suites have been arranged 
on the upper deck. ‘They consist of sitting-room, bed- 
room, bathroom and maid's room. A private door con- 
nects the sitting-room with the bedroom. 
rooms are lighted from the ceiling, and from shaced elec- 
tric light brackets. Provision is also made for heating, if 


‘The first- | cycle exercisers, 
class passengers are berthed on the bridge and upper} nautical wheel, parallel bars, punch balls, &c. &c. 
swimming bath has been built on the boat deck. 
the gymnasiums, are new features in the service. 








DAVIT SWUNG OUT FIG. 3—-ONE 


wrist and pulley weight machines, | 
A} 
It, with | 


The second-class cabins, which are situated on the upper 


Beside it is a children’s 





DAVIT HOUSED AND ONE SWUNG OUT 


trically driven ice-cream making machine, timi egg 
boilers, electric toasters, while a special cooled cupboard 
is attached to each pantry. The baker’s shop has 4 steam 
pipe oven, proving press, electrically driven dough mixer 
and the other offices, such as the butcher’s shop, vegetable 


and main decks, are large rooms for two and four pas- | room and scullery, are all equally well provided. 
sengers. The second-class dining saloon is capable of | 
seating over 200 passengers. Z ; 
All these | saloon, while nearby are the second-class smoking room | ham, egg and milk and butter rooms—all capable of being 
and library. 


The store rooms comprise meat rooms, with a thawing 
room and a cutting-up room adjacent, vegetable, fruit, 


cooled to 40 deg.—bulk room, wine room and issuing room. 


The third-class accommodation is on the upper and | A laundry, with all the necessary appliances—electrically 
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driven—for dealing with every kind of article, is available | 


for passengers. A motor-driven printing machine, capable 
of turning out anything from the daily menu to a daily 
newspaper, ie fitted on board, 

The vessel is propelled by twin screws, which are driven 
by two sete of geared turbines, each set consisting of a 
high and low-pressure turbine. The steam required for 
the machinery is generated at a pressure of 220 lb. per 
square inch in eleven cylindrical boilers working with 
natural draught. All the auxiliary machinery is worked 
independently of the main engines, 
stallation comprises four turbo-generators situated in the 
engine-room, and, in addition, there is a Diesel engine 
driving a 75-kilowatt dynamo installed well above the 
water line for supplying light and power in case of emerg- 
ency. The steering gear is of the builders’ latest quadrant 
type, and is operated by two electric motors. It is con- 
trolled by electric telemotor from the wheel house and by 
hand gear from the docking bridge aft. The water-tight 
doors in the bulkheads are electrically operated and con- 
trolled from the bridge. There are also submarine sig- 
nalling and wireless telegraphy installations. The winches, 
which are installed in proximity to nger accommoda- 
tion are electrically driven in ie to lessen the dis- 
comfort caused by noise. Numerous derricks have been 
titted to handle anything up to 30 tons. Special arrange- 
ments for the conveyance of large quantities of citrus and 
deciduous fruits have been made. 

Among the most interesting features of the vessel are 
the arrangements for boat lowering. The problem that 
confronted the builders of the Arundel Castle was that of | 


The electrical in- | 


are of 20 brake horse-power and the hoisting motor has a 
speed range from 250 revolutions per minute, with full 
| load, to 1500 revolutions per minute, when developing 
| 94 horse-power. This speed range is obtained by means 
| of automatically operated devices which divert the 
| current from the motor fields as the load on the motor 
diminishes. The derricking motor is of 20 horse-power, 
and it has a speed range from 350 to 1500 revolutions per 
| minute. Centrifugal brakes coming into operation at 
| about the higher speed are fitted to the motors, and 
rheostatic braking is also arranged to regulate the speed 
of lowering. 

The boats which have to be handled are each capable of 
accommodating sixty persons, and the davits have been 
designed for a total load of 8} tons, though that allows 
for an emergency overload. Tests in the presence of the 
Board of Trade Inspector have shown, so we understand, 
that these davits are capable of putting six boats into the 
water in 8 min. 50 sec., or of putting twelve boats into the 
water in 19 min. 20 sec. In the latter case, the boats were 
all lowered into the water by one set of davits, but six 
of them were brought from one side of the ship and placed 
in central chocks by the other set of davite, ready to be 
picked up, luffed and lowered by the first set of davits 
referred to. 

The driver's platform is raised above the boat deck— 
as may be seen in Fig. 2—so that the driver has a clear 
view of his work. The controllers are of the master type, 
operating a contactor type switchboard, arranged so that 
it is impossible for the driver to switch on current too 
rapidly. The bulk of the machinery is situated in the 








FIG. 4 -DAVITS HOUSED 


putting a considerable number of heavy boats into the | 
water in a minimum of time and with a minimum of power. 
At first sight, it may be thought that questions of power 
need hardly be considered, as there can be no question of 
economy in such an emergency as would involve the use 
of the lifeboats. In consideration, however, of the fact | 
that the main generating sets might be flooded when the 

davits are required, it was necessary to have an auxiliary | 
generating set on one of the upper decks, and highly 
desirable to keep the size of that set as small as possible. 
Harland and Wolff have solved the problem with the 
help of Stothert and Pitt, Limited, of Bath, by the adop- | 
tion of the “ Toplis’ horizontal luffing principle, as pre- | 
viously applied to cranes, which is the invention of Mr. 
C. M. Toplis, chief engineer, Stothert and Pitt, Limited. | 
The davite first lift the boats just high enough to clear | 
over the chocks and then luff them outwards when the 

boats travel in a horizontal line, so that they are not 

lifted higher than necessary, and luffing is accomplished | 
with the minimum consumption of power. The davit 

arms and cross beam are also balanced by weights con- | 
tained in the winch frames shown in our illustrations 

Fig. 2 shows one of the davits swung out, and that the winch 
frames are mounted on the promenade deck, leaving the 

boat deck clear so that lifeboats may occupy its full width. 
Each set of davits has a range of luff of Sift, i.¢., approxi- 

mately from the centre line of the ship to 15ft, epost | 


the ship’s side. It will be realised in view of this excep- | modern system of automatic signalling, with colour lamp 
tionally large range of luff that an efficient luffing gear | signals for day and night service, A.C. track circuits and 
is of considerable importance. The speed of working is | automatic train stops. This, and the companion work in 
further improved by a special electrical equipment supplied | the river section of the Mersey Railway, is approaching 
The motors | completion. 


by Laurence Scott, Limited, of Norwich. 








lend of the lifeboat. 


| power fail, and official tests have shown that six boats 


| hand signal being irregularly shown to a motorman, Major 
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winch frame shown to the left-hand side in Fig. 3. Two 
hoisting barrels are fitted, one rope being led to the end 
of the lifeboat nearest the winch in question and the other 
rope being led across the deck and thence to the opposite 
The luffing power is transmitted 
across the deck by means of a shaft. Luffing is performed 
by means of ropes led from the luffing barrel over pulloys 
situated one each side of each winch, and thence to the 
davit arms. It has been found possible to arrange the 
positions of the pulleys in such a manner that the luffing 
ropes remain taut during the whole range of luff, the 
device being the subject of a patent. Hand gear is also 
fitted for lowering the boats in case all sources of electrical 


may. be lowered by that gear in 76 min. 








In reporting on a collision which occurred on the Liver- 
pool Overhead Railway on January 25th, owing to a green 


Mount said that *‘ the aceident is clearly one which would 
not have happened had the new system of signalling, now 
in course of introduction on this line, been in operation.” 
The work referred to is the provision, by the McKenzie, 
Holland and Westinghouse Power Signal Company, of a 


The Origin of Natural Oil. 


In a paper which he recently read before the Melbourne 
Section of the Junior Institution of Engineers, Rear- 
Admiral Sir William Clarkson advanced the theory that 
natural oil is of vegetable origin. Life must, Sir William 
thought, have originated on the earth in a vegetable form, 
for it is impossible to conceive animal life without food 
of some kind, and all our experience tends to show that 
this food must, in the first instance, have been of a vege- 
table nature. The original vegetable life must also have 
grown in water and not on land, for in those early periods 

-the crust of the earth being thin and excessive rainfall 
and tremendous erosion being the prevailing conditions 
the surface of the land would not have, at first, been in 
a sufficiently stable or fit condition to support terrestrial 
growths. It is natural to suppose that the heat, and the 
saturation of the water with carbon di-oxide, would 
supply all the conditions necessary for very luxuriant 
aquatic growths. Terrestrial growth must necessarily 
possess qualities which need not be present in plants 
growing in water. For instance, in order to support 
themselves in air, they must possess strength and fibre 
of an altogether different nature to that required by 
aquatic plants, which are supported by the water in which 
they grow. It is not straining things very seriously if we 
suppose that for this reason terrestrial plants, in process 
of time and under favourable conditions, have been 
mostly converted into coal and other carbonaceous 
deposits ; aquatic plants being, from their composition, 
incapable of forming coal, have by a different process of 
deposition and decomposition, been turned into oil. 
We do not find any evidence of the presence of coal in 
the older geological periods, when aquatic growth would 
be possible. On the other hand, \as before mentioned, we 
do find oil in rocks belonging to those periods. This 
affords fair presumptive evidence that natural oil—pro- 
vided always that it is of organic origin—has been pro 
duced from the decomposition of organic ‘material of 
aquatic origin. 

Some years ago the Naval Board investigated the occur 
rence of an alleged oil deposit found in quantity over a 

© area in the south-east of South Australia. This 
substance, which has been named ‘ coorongite,” is «a 
tough substance resembling india-rubber. It occurs in 
layers of from }in. to lin. in thickness under the sand 
Mr. Marcus Bell, the Commonwealth Superintendent of 
Laboratories, reported that it “ burned with an oily 
smell, and that, by means of a solvent, 25 per cent. of 
oily matter was extracted which was of vegetable origin.” 
There appears to be no definite evidence that it has been 
originally forced up from any considerable depth to the 
surface as @ liquid, and it has most probably been formed 
where it is found, resulting from the gecomposition of 
masses of seaweed thrown up on old ocean beaches. This 
is in a measure confirmed by the presence of small wiry 
twigs in the body of the coorongite identical, to all appear- 
ances, with similar twigs found on the sea beaches inter- 
mingled with the seaweed. 

Sir William suggested that instead of spending money 
and time in an endeavour to produce power alcohol from 
molasses and foodstuffs, by means of fermentation and 
distillation, with very doubtful chances of commercial 
success, it might be advisable to try what can be done 
with seaweed. Find a suitable ferment, he said, put it 
to work under suitable conditions, and observe the result. 
Foodstuffs are required for food; no one wants seaweed, 
and it is available in unlimited quantities. He did not 
suggest that hydrocarbon oil could be produced com- 
mercially in quantity by any such method—the element 
of time necessary to complete the conversion would most 
probably negative any commercial success—but such an 
investigation, if successful, would, at any rate, go far to 
settle the very vexed question of the origin of natural oil, 
and would give an immense impetus to prospecting. 

The latter part of the paper was devoted to a considera- 
tion of the possibilities of finding oil in Australia, and to 
descriptions of the wells which have been sunk already. 








The Scientific Control of 
Combustion.,* 
By H. T. RINGROSE, B.Sc. (Lond. ). 


Noruaine is probably of greater importance in fuel 
economy than keeping a regular and systematic check 
either on the flue gases from furnaces where complete com- 
bustion is desirable or upon the evolved gas from gas 
producers. It is not an uncommon thing to find producers 
working under similar conditions as regards fuel, yet 
varying in efficiency from 50 to 60 per cent., which means 
that one producer is burning 60 tons of fuel to produce 
the same amount of heat as the other is producing from 
only 50 tons. In some works samples of the gas are taken 
from the producer once or twice every twelve hours, an 
average sample from the main culvert every two hours, 
and the whole results tabulated and plotted each week. 
The cost of this system is only equal to a few tons of fuel 
each week, and if followed out by all would result in an 
astounding saving. 

To secure a scientific control of combustion it is essential 
to know continuously the percentage of CO, in the gases. 
Nothing has shown the desirability of this more than the 
number of firms which have at some time or other installed 
CO, recorders. These instruments in skilled hands are a 
useful adjunct to a boiler-house and capable of giving good 
results. No one, however, who has visited a large number of 
industrial concerns can fail to be astonished at the number 
of cases one meets where the use of these instruments has 
been abandoned. That this fact is not peculiar to these 
islands is shown by the state of affairs existing in the 
States and on the Continent. The problem of recording 
the CO, automatically is a very difficult one and little 
success has been hitherto achieved. The old types of CO, 





* Iron and Steel Institute.—Slightly condensed. An illus- 
trated description of an earlier form of the Webster W.R. com- 
bustion indicator appeared in our issue of July 19th, 1918.- 
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appliances at the best can only be described as laboratory 
instruments, consisting as they do of a complicated 


mechanism quite unsuitable for the average stokehole | 


work of to-day. The author is very glad to have the 
opportunity of bringing to the notice of the Institute an 
instrument for indicating the CO, on an entirely new prin- 
ciple, and in no way resembling any of its predecessors. 
In the course of experimenting with porous pots, fitted 
with a rubber cork through which one leg of a 


manometer tube containing coloured liquid—the difference | 


in level of which in the two legs indicates the difference in 
pressure between the inside and outside of the pot—it was 
mvariably found that the presence of any material inside 
the pot capable of absorbing moisture gave a persistent 
vacuum. On investigation it was also found that the 
amount of vacuum produced depended entirely on the 
amount of moisture in the air. An experimental demon- 


stration gives the clue to an entirely new principle of gas | 


analysis. Inside such a pot is placed a paper cartridge 
containing calcium chloride, which, of course, absorbs 
moisture. If the cork be replaced tightly a slight vacuum 
will in due course be produced and this will vary with the 
amount of moisture in the air. There is thus obtained a 
very simple instrument which shows the amount of 
moisture in the air continuously. The CO, apparatus con- 
sists of a porous pot inside which is placed a paper cartridge 
containing granules of soda lime. The lid is replaced and 
screwed down tightly. The whole unit is then placed 
inside a testing box, into which can be put varying quan- 
tities of carbon dioxide from the gas cylinder, and the tube 
coupled up in connection with the inside of the pot to the 
manometer, After mixing the gas in the chamber a 
vacuum is gradually formed. A certain definite height 
of liquid will be given for definite percentages of CO,, and 
the accuracy of the measurement of CO, by this appliance 
even in a crude form is within } per cent. To utilise this 
simple experiment for practical purposes all that is neces- 
sary is to aspirate continuously a sample of flue gas to 
the chamber containing the porous pot, which automatic- 
ally measures and indicates at any instant the percentage 
of CO, surrounding it. The quickness or responsiveness 
of the indication depends solely on the porosity of the pot, 
which can be varied indefinitely. This phenomenon of, 
obtaining a vacuum in a porous pot containing a suitable 


absorbent when enveloped by an atmosphere containing 


CO, is read direct from the gauge. When installing these 
indicators all piping is gravitated in order to prevent 
water-locks due to condensed vapour. Automatic water 
traps are provided both at the main filter and at the 
instrument for collecting the moisture in the pipe. The 
cartridge of absorbent should be renewed every twenty- 
four hours. 


ConTROL or Propucer FuRNACES. 


There is a very important field for such an instrument in 
furnaces where the products consist chiefly of hydrogen, 
carbon monoxide, with a little CO,, to which this new prin- 
ciple of gas analysis can be applied. The instrument pre- 
viously described would not work accurately on producer 
gas, owing to the presence of hydrogen. Almost everyone 
knows that hydrogen is a very light gas, and that its 
molecules are able to pass throug! a porous wall quicker 
than air ; hence the effect of sending producer gas through 
the instrument described is to cause comparatively large 
pressures in the porous pot, hopelessly affecting the indi- 
cations of CO,. This diffusion pressure can easily be over- 
come by the method about to be described. One porous 
pot is taken containing an absorbent cartridge and 
another similar pot is provided with a dummy cartridge 
with no absorbent. If hydrogen be passed through, 
diffusion pressures are set up in both pots, but if these 

ures be made to oppose one another, the effect of the 
hydrogen can be entirely neutralised, and the difference 
in reading on the manometer tube becomes proportional 
to the percentage of CO, in the mixture. The diagram, 
Fig. 2, shows the course of gas through the instrument. 

This second instrument is known as the W.R. producer 
or water gas CO, indicator. It bas been thoroughly tested 


on a Crossley ammonia recovery gas plant at the works of | 


Messrs. Crossley Bros., and shows remarkable accuracy 
as compared with chemical analysis. 

The usefulness of such an appliance as this on a pro- 
ducer need hardly be emphasised. Its use will enable 
the highest continuous efficiency to be obtained. Instead 
of working in the dark or even by the results of a few 
casual snap tests, there is a continuods indication of 
efticiency at any instant. * It has been truly said that there 
is probably no factor of more importance to the successful 
working of Siemens or other gas-fired furnaces than the 
economical production of good gas, and a great deal of 
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a gas which is being absorbed, and the fact that the | 
amount of such vacuum depends solely on the percentage | 
of absorbable gas surrounding the pot, are entirely new. 
By the adoption of this principle many lines of research | 
where gas analysis is of importance are opened out, | 
although it is only with the question of indicating CO, | 
that this paper deals. As an instance of the delicacy with 
which it is possible to work, the author has seen an instru- 
ment working on this principle indicating the percentage 
of CO, in ordinary air—that is, about 0.04 per cent.— 
and he foresees the time when such an instrument will be | 
hung on the walls of theatres, music-halls, schools, hos- | 
pitals, factories, &c., giving a direct indication of the | 
vitiated atmosphere, the criterion for which is the amount | 
of CO,,. 

Fig. 1 shows in diagrammatic form the W.R. indicator, | 
designed to indicate the percentage of CO, continuously | 
to the stoker. The range between 9 to 14 per cent. is| 
marked in red to indicate where the level of the liquid | 
should be kept. Some 1500 of these instruments have | 
recently been supplied to leading firms in this country, | 
the States, and the Continent. Many large generating | 
stations have installed them on every boiler, the only | 
possible system of ensuring continual efficiency from each 
unit. A high CO, content in the flue gases invariably | 
signifies a highly efficient furnace with a high temperature 
and less smoke. A low CO, content indicates excess air | 
passing through the furnace unconsumed, badly dis- 
tributed fuel on the fire-grate, thin fires or leaky brick- 
work. With attention to these defects the per of | 
CO, can be greatly increased. 

The course of the flow of gas through the instrument is 
shown in the diagram. An aspirator 8, worked by the 
natural draught which it increases, is fixed at a point as 
near the chimney base as possible, and continually aspi- 
rates gases from the flue it is desired to keep under observa- | 
tion. The path of gases is shown by arrows. They are 
first drawn through a filter F and pass thence into the 
chamber containing the porous pot P, inside which is the | 
dry reagent R. The flow of gas is shown by continual | 
bubbling through water in vessel B. A pipe connects the 
chamter with a vessel containing water, into which dips 
one end of another pipe G, the other end of which is taken 
to the inside of the porous pot. As soon. as absorption 
commences @ vacuum is produced and the percentage of | 
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attention has been given to this by steel works manage- 
ment. With the assistance of the W.R. indicator the 
highest quality of gas can be ensured and the prodycer 
brought under direct scientific control. 

CowtTrot or Watrer Gas PLanrs. 

Although water gas cannot claim in the iron and steel 
trade the importance of producer gas, still, owing to its 
high calorific intensity, it becomes more extensively used 
each year for purposes where high temperature is the first 
essential, such as in welding processes. Its chief use is, of 
course, in gasworks, where, after carburation, it is mixed 
with the ordinary coal gas from the retorts. The dis- 
tinction between ordinary producer gas and water gas is 


| that in the former a mixture of air and steam is passed 


continuously through the fuel bed in such proportions as 
will maintain its temperature conditions as nearly constant 
as possible, so that a gas of uniform composition is con- 
tinuously generated. In the latter the two gasifying agents, 
i.e., air and steam, are admitted alternately, each for a 
definite period, and the products of the action of each are 
kept separate. In both cases gasification is complete, in | 
one case uniformly, and in the other with alternating 
reactions. During the blow period the percentage of CO, 
starts at a certain figure, depending on the temperature of 
the furnace. The CO being then at its maximum, as the 
tem ture rises, the CO, increases until a certain maxi- 
mum is obtained, and the CO is then at a minimum. As 
regards the run period, the CO, at the commencement is 
very small, but rapidly increases as the temperature of the 
furnace falls due to the endothermic reaction with the 
steam. Thus, at any instant, the percentage of CO, is a 
direct criterion of the stage the reaction, either in the run 
or blow period, has reached. To work a water gas plant 
on truly scientific lines, the only possible way is to work 
to the CO, content in the gases. Assuming a means can 
be devised which will enable the CO, to be ascertained con- 
tinuously, and with a few seconds only of time lag in the 
indication, it would be possible to have the plant brought 
under direct scientific control. The CO, indicator shown | 
in Fig. 2 would not be nearly sensitive enough for this | 
purpose. Its indication would only give the average value 
of the CO, in the gases from the run period, an indication 


| which is, of course, valuable. Sufficient work has now been 


done on highly sensitive porous pots to convince the author 


| that it ir only a question of time and experiment before an 
instrument can be designed and made so sensitive as tv 
show variations in CO, in a water gas plant, almost second 
by second. When this is accomplished, water gas plants 
can be run on truly scientific lines, based on the CO, con 
tent at any instant in the gases, and consequently on know 
ledge, at a glance, of the exact stage of the reactions. 








OIL REPLACING COAL. 

One effect of the coal strike is the sudden increase o/ 
interest in oil-burning equipment of all kinds, both fo: 
power, domestic, and lighting purposes. The old question 
of the relative economy of solid and liquid fuel has ceased 
to have any importance, because in some cases the fires 
have got to be kept going at any price, and whatever oi! 
costs it will be used as long as it is available. One of the 
most remarkable examples of this kind is the change ove: 
from coal to oil burning that is now being hurried throug), 
at Lots-road Power Station. At that station sixteen larg: 
boilers are being equipped, eight with the Thornyerof 
pressure system and eight with the Scarab steam injection 
system. The total horse-power developed by oil will be 
in the neighbourhood of 20,000. The boilers being fitted by 
Thornycroft’s will be ready by the end of the present week 
This is a very smart piece of work, for the instructions to 
proceed were only received at five o'clock on the 3rd of th: 
month. New fronts have had to be provided to take th: 
place of the chain-grate stokers, and for this purpose draw 
ings, patterns, and castings had to be made; but, for 
tunately, Thornycroft’s had in stock pumps, heaters, an: 
gear which were suitable for the purpose. Two of tly 
boilers they are equipping were ready by Wednesda, 
evening, just a week after the receipt of the order, and th: 
burners were found to work admirably and provide al! 
and more steam than the old coal fires gave. For thi 
excellent piece of work credit is due, not only to Thorny 
croft’s, but to the engineering staff at Lots-road, whic! 
has been indefatigable in getting piping and connections 
ready. The t experience which Thornycroft’s had 
in the fitting of the pressure system in warships stood! 
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them in excellent stead in this undertaking, which repre 
sents the first occasion on which their system, and possibl) 
any pressure system, has been used on a large scale in lan: 


At the Neasden Power Station two boilers of 20,000 |} 
capacity each are being fitted with four 50 gals. Scaral 
burners each, and a single large boiler at Southend is also 
being equipped. At the Greenwich power-house of the 
London County Council experiments in oil fuel burning 
are in hand, and at Leeds, Bradford, Hull, and on the 
North-East Coast rapid steps are being taken to fit the 
necessary furnace arrangements and burners. In the 
railway service we hear that Scarab burners have been 
fitted to six London and South-Western Railway, six 
Great Northern Railway, and one Metropolitan locomo 
tive. The Great Eastern has six engines running on oil 
and another five being converted. This company has « 
good supply of oil fuel from its oil-gas plant. 

It may be of interest to note that the price of liquid fue! 
in relatively small quantities is now five guineas a ton, and 
in large quantities, ex barge, the price is £4 103. por ton. 








Tue Ministry of Transport’s figures as to the receipts 
and expenditure during March, issued on the 6th instant, 
show that the passenger receipts for March were £9,800,2?4, 
as compared with £8,967,062 in January, and the goods 
train receipts £10,876,912, as against £11,366,699. The 
receipts from general merchandise were higher in March 
than in January ; the decrease was in coal, coke, and other 
minerals, Expenditure in March was £21,221,494, as com- 
pared with £20,143,091 in January. The maintenance ot 
the permanent way increased by £360,000, and of rolliny 
stock by £615,000. The loss on “ other businesses ” was 
£168,729, as against £21,709 in January; the loss on 
steamboats rose from £57,330 to £106,390 ; and the gain 
of £30,050 from docks became a loss of £63,979. For the 
financial year the railway receipts exceeded the railway 
expenditure by £3,172,458, but the loss on * other busi 
nesses ” brought this down to £2,008,589. _As the guarantee 
and the interest on capital works required £48,454,000, 
there was a deficit for the year of £46,445,411. 








8 an 
8 to 
ond 
Ants 
son 
ow 





May 13, 1921 


THE 


ENGINEER 





518 








Railway Matters. 





Irv is announced that the Italian Minister of Public 
Works has approved the plans for the electrification of 
the line between Bologna and Florence. 

JuDGING by the answer to a question by Major Glyn, 
on the 21st ultimo, a substitute for the Kantara swing 
bridge over the Suez Canal so as to give continuous rail 
communication between Egypt and Palestine, has not 
been decided upon. 


At noon on Wednesday, April 13th, every locomotive 
and shop whistle on the entire Pennsylvania Railroad 
system was blown continuously for 30 seconds to signalise 
the seventy-fifth anniversary of the passage of the Act 
for the incorporation of the company. 


Tue Chicago and North-Western Railroad Company 
the world’s pioneer in ‘‘ Safety First ’’—has addressed 
to each of its drivers and firemen a letter, sent, in every 
instance, to the men’s homes, calling attention to the large 
number of level crossing accidents, and asking them to be 
on the alert and to use their whistles more. 


Tue directors of the Furness Railway Company have 
established a scholarship of £100 per annum for three 
years on certain conditions. The competition is divided 
into two classes :—(1) Engineering and (2) railway working 
other than engineering. The first examination was held 
last year, and an apprentice fitter, to whom the first 


scholarship was awarded, is now completing his first term | 


at Liverpool University. 

Ir has been proposed that in order to promote the 
growth of apples in this country, trees should be planted 
on railway embankments. Sir A. Boscawen says, however, 
that the soil is rarely suitable ; moreover, if the trees were 
planted and they did not receive continual attention in the 
way of cultivation, pruning, spraying, &¢., they would 
produce little but inferior fruit, and that only in years of 
generally abundant crops. 

Ow page 465 of our issue of April 29th we stated that 
there was a likelihood of another Congressional inquiry 
into the United States railways. Cable advices now to 
hand state that the Senate has ordered a general investiga- 
tion of the railway situation. The new Committee has 
been authorised to investigate railway maintenance cost, 
efficiency of operation, traffic reduction, and the best way 
to effect a reduction in passenger and goods rates. 


Tuere have, hitherto, been two Public Service Com- 
missions in the state of New York—the first for the city 
of New York and the second for the remainder of the State. 
There is now only one, which takes all the State, but all 
steam railroads, elevated and subway electric railroads, 
tramways and omnibuses in the City of New York are to 
be under a separate Commission known as the Transit 
Commission. It has three members, who receive 15,000 
dols. a year each. 

A vERY interesting paper on *‘ Magnetic Storms: Their 
Effects upon Railway Signal and Telegraph Apparatus,” 
was read by Mr. W. J. Thorrowgood at an ordinary meeting 
of the Institution of Railway Signal Engineers on the 27th 
ultimo. It appears that between August Ist, 1919, and 
March 23rd, 1920, magnetic storms occurred on eighteen 
days, and some of them seriously interfered with the tele- 
graph and block instruments. In no case, thanks to the 
signalmen noticing the phenomenon, did irregularity in 
train working result. 


ParTLyY because American stations are open and pas- 
sengers do not have to show their tickets before entering 
on to the platform, and partly because the conductors go 
through the train and collect the tickets, many passengers 
will not go to the trouble of getting tickets but pay on the 
train. During a single year four million passengers paid 
their fares in this way on the Pennsylvania Railway. As 
it causes unnecessary labour for the conductor, the com- 
pany is seeking authority from the various States to 
impose a surcharge of 5 cents in every instance in whicha 
ticket is not bought beforehand. 


A cHANGE in the administration of the Queensland 
Government Railways is indicated in the annual report 
for the year ended June 30th, 1920. A general manager 
has been appointed for each of the four divisions—Central, 
Northern, South-Eastern and South-Western. These 
officers will be responsible for the traflic and locomotive 
working and the maintenance in their respective divisions, 
and will act as deputy commissioners. The substitution of 
divisional for departmental superyision is in accordance 
with modern developments. Its advantages were fully 
described in the annual report for 1913 of the South 
African Railways, where, as in the United States, it is in 
operation. 


A COMMUNICATION has been sent to the staff of the South 
African Railways and Harbours by Mr. J. W. Jagger, the 
new Minister of Railways, in which he appeals for their 
support and co-operation in maintaining the traditions 
of the railway and harbour services. One matter dealt 
with is an alleged falling off in the courtesy for which the 
staff was at one time noted. The general manager, says 
Mr. Jagger, had assured him that the position had been 
much exaggerated, though it was admitted that there 
was a decided change from the standard of a few years ago. 
The actions and indifference of the few seemed to be damag- 
ing the reputation and discrediting the good name of the 
many, and Mr. Jagger asked for assistance in restoring 
pre-war efficiency. 

In a written contribution to Mr. Donald A. Matheson’s 
paper on ‘‘ Glasgow Central Station,” read before the 
Institution of Civil Engineers in November, 1908, the late 
Mr. Dugald Drummond said: ‘* Few people knew , the 
heavy cost of hauling empty carriages to and from terminal 
stations when the storage accommodation was three to 
six miles distant. It cost some of the railway companies 
in London £12,000 to £13,000 per annum, and this sum, 
capitalised at 3 per cent., represented upwards of £400,000 
for haulage of empty stock.” We have been reminded of 
this remark by seeing some figures, published in an 
American contemporary, as to the number of trains into 
and out of Waterloo station every week-<day. There are 
73 main line arrivals, of which 41 go out empty, and 68 
main line departures, of which 37 are brought in empty. 





Notes and Memoranda, 





Tux river arch of the bridge over the Otonabee River at 
Peterborough, Ontario, is said to be the longest concfete 
arch in Canada. It has a clear span of 234ft., a height of 
37ft., and an overall width of 47ft. 


In order to check the internal corrosion of pipes convey- 
ing hot water it is much more effective and economical, 
according to Mr. F. N. Speller, the metallurgical engineer 
to the National Tube Company, of Pittsburg, to remove 
the dissolved oxygen from the water, rather than to use 
protective coatings on the pipes. 


Tue Electrical Research Association is actively interested 
in furthering the manufacture and use of electrical insulat® 
ing materials made from synthetic resins and varnishes 
and having the well-known heat-resisting characteristics 
associated with some of these materials. Leading manu- 
facturers and users of the raw materials and finished pro- 
ducts are already co-operating. 


Tue weight of the car which won the Corsican Grand 
Prix was, according to the Autocar, only 18} lb. per 
brake horse-power. The engine developed 90 horse-power 
on the bench at 3200 revolutions per minute, and 95 horse- 
power at 3400 revolutions per minute. The weight of the 
Singer small car, which has an engine giving 33 brake 
horse-power at 3000 revolutions per minute, is given as 
29 Ib. per horse-power. 


Tue Geological Survey of Western Australia has pub- 


| lished a series of memoirs intended especially to aid 


prospectors and miners. In addition to sections dealing 
with the occurrence, distribution, and production of the 
various minerals, there is a number of chapters designed 
to teach the prospector the rudiments of geology, 
mineralogy, and petrology so far as these are of use in 
discovering or developing the mineral resources of the 
country. 

DETERMINATIONS of the fusing point of concrete have 
been made at the American Bureau of Standards on small 
specimens. They were found to have a fusing temperature 
of approximately 2200 deg. Fah., but the temperature 
probably varies with the kind of sand and cement used. 
Fusion of concrete has been observed in one or two very 
hot fires in reinforced concrete manufacturing buildings, 
and-was also noticed in the fire tests on columns recently 
completed at the American Underwriters’ laboratories. 


At a German steel works there has recently been erected 
a single-cylinder steam engine which is stated to be the 
largest in Europe. The engine, which is of the uniflow 
type, drives a three-high 30in. steel rolling mill, and has 
a@ normal rating of 4000 horse-power, with a maximum 
of 8000 horse-power. The cylinder diameter is 68in. with 
a stroke of 56in. The is 136 revolutions per minute 
and the a 130 Ib. The crank shaft weighs 
30 tons, and the fly-wheel 90 tons. The main bearings are 
29in. diameter and 48in. long and are water cooled. 


Tae High Industrial Commissioner and Minister of 
Communications of Manchuria recommends -—That r 
communications “be established in the country. e 


Sungari and Amur rivers should be dredged, and kept 
from silting up. These two rivers should also be joined 
by a canal; a new railway should be built traversing 


| Eastern Mongolia and north and south Manchuria with a 


|} terminus at Lienshanwan, where the proposed new 


| Hulutao harbour should be constructed. Good motor car 





| roads and warehouses at all important business centres 


are, he maintains, other essentials. 


AN ingenious system of making water-tight the joints 
in concrete structures, such as dams, has been devised by 
Mr. F. B. Smith, of San Francisco. During the process of 
construction a groove is formed at the joint and is filled 
with asphalt blocks. The blocks have a hole down the 
centre through which a pipe is threaded and left in place. 
Two such sets of blocks are arranged close to one another, 
and the bottom ends of the pipes are connected together. 
When the structure is finished the asphalt is melted by 
passing steam through the pipes. If settlement subse- 
quently takes place the asphalt can be re-melted and 
added to if necessary. 


Tue llft. diameter steel pipe sections of the Catskill 
Aqueduct were lined with 2in. of Portland cement grout. 
The plates of which the pipe _was made were first pickled 
free from scale and given a coat of white wash to prevent 
rusting. The outside of this pipe was tected by a coat 
of 1: 3:5 concrete mixture, 4in. thick at the top. The 
reports, given in the American papecs concerning this line, 
which was put into service in 1915, indicate that this 
coating has been satisfactory so far as can be ascertained 
at present. It is noteworthy that the friction loss in the 
cement-lined conduits are less than in the unlined pipe, 
notwithstanding the reduction in diameter of the lined 
pipe. 

In the course of an article, in the Aufocar, on the relative 
merits of six and eight-cylinder engines, Mr. W. F. Bradley 
says there is no doubt that the attempt to uce high- 
speed six-cylinder racing engines has led igners into 
endless difficulties by reason of thrash, and that carbura- 
tion on these engines never has been easy. As an instance, 
Ralph de Palma was obliged to ask ission to withdraw 
his six-cylinder Mercédés from the 1914 Indi lis race 
owing to excessive vibration. In 1919 two six-cylinder 
cars had to be withdrawn on the eve of the Indi is 
race owing to the fact that they had two vibration periods, 
and each of these periods had to be passed through twice 
on each lap. 


CoNSIDERATION will be given in the designs for the pro- 
posed power plant at Morwell, near Melbourne, Australia, 
to recovering the by-products from the fuel that would be 
required for raising steam. In that case the boilers would 
have gas fires. If it is considered preferable to burn raw 
coal, an experiment will be made of feeding it in the 
pulverised form to the furnaces. Another experiment will 
be made with feeding small coal and dust to a forced 
draught travelling grate stoker. The Commissioners have 
made arrangements for putting down an experimental 
briquetting plant, at @ cost of about £30,000, which will 
briquette 70 tons a day. The ultimate capacity of the 


£37, per annum. 





power station, it is proposed, will be 100,000 kilowatts. 


Miscellanea. 


Tue Times states that over £500,000 has been raised in 
Denmark by a national fund for the purchase of radium. 


At a general meeting of the members of the Royal 
Institution which was held on Monday afternoon, the 9th 
inst., Sir J. J. Thomson was elected Honorary Professor 
of Natural Phil sophy, and Sir Ernest Rutherford Professor 
ef Natural Philosophy. 


ComMENTING on the recent fall in the price of fuel oil, 
which now ranges from £4 10s. to £6 per ton, the Motor 
Ship states that a motor vessel taking oil supplies at a 
British port can effect an economy in fuel costs of 40 per 
cent., as compared with a steamer using coal at £2 10s. 
per ton. 


THE new Queenston-Chippawa plant of the Hydro- 
Electric Power Commission of Ontario will, it was recently 
stated in the Ontario Legislature, be ready to deliver 
power in September. The price is to be about 10 dols. 
per horse-power-year, at the power station. The total 
cost of the scheme is estimated at 110 dols. per horse- 
power installed. 

Tue death of Captain 8. C. Plant is announced in the 
Shanghai British Chamber of Commerce Journal. Captain 
Plant was recognised as an authority on the navigation of 
the Upper Yangtze River, and was in charge of the 
steamers Pioneer, Shutung and Shuhun, which were 
specially built for running through the dangerous gorges 
betweed Ichang and Chungking. 


A pveposir of fairly pure iron pyrites has recently been 
discovered in Eastern Finland, which, it is thought, will 
be of considerable economic importance for the production 
of sulphuric acid and the preparation of sulphite for the 
cellulose industry. The right to work the deposit has been 
acquired by the Government, and preparatory work will 
soon be undertaken by the Geological Commission. 


ARRANGEMENTS for the resumption of work on the 
harbour at Hulutao in the gulf of Liaotung, on the south 
coast of Manchuria, are well under way. This place is 
connected by a branch railway with the Peking-Mukden 
main line, and will be much more accessible from Tientsin 
by rail than the Japanese port of Dalny (Dairen). The 
necessary dredging and construction works, it is estimated, 
will cost about 17,000,000 dols. 

Necotiations for the sale of Government surplus 
shipping material to foreign buyers are being conducted 
by the United States Shipping Board with the assistance 
of the State Department and the Treasury. China is the 
only country named as a party to the negotiations. The 
surplus shipping material available for sale by the Board 
has been variously estimated to be worth from 100,000,000 
dols. to 300,000,000 dols. It consists of machinery, steel 
and some 14,000,000ft. of lumber. 

Tue United States Department of Commerce recently 

that work will shortly be commenced on the 
rection of a wirel tation at Shanghai under the terms 
t arrived at between the Chinese Govern- 
ment and the American Federal Telegraph Company. 
It is anticipated that the task will be completed within 
eighteen months, when it is believed that it will be found 
possible to establish direct wireless communication across 
the Pacific without the help of relay stations. It is also 
proposed to establish additional stations at Pekin, Harbin, 
and Canton. 


A Casinet Conference held in Tokyo has passed the 
draft of the revised Japanese patent laws. The new laws, 
which will be immediately presented to the Imperial 
Diet for approval, provide for the collection of public 
views as to patents applied for before the applications 
are officially considered, the fixing of the period of can- 
cellation of patents within five years after their being 
granted, the granting of patents to the actual inventors 
or employees inventing for their masters, and the giving 
of the preferential right of patent to the earlier applica- 
tion in case two applications are submitted for the same 
invention. 


Cara so far has not been a very favourable market for 
modern agricultural implements, the native farmers having 
preferred not only their own cultural methods, but also the 
ancestral types of implements that have been handed down 
from time immemorial. There are, however, evidences of 
a forward movement, and Mr. J. L. Buck, of the College 
of Agriculture and Forestry, Nanking, stated in a recent 
issue of the Shanghai Times that the growing interest in 
mp oved methods is creating openings for the introduc ion 
to th> market of tools and implements of Western type. 
Among them he enumerated light walking ploughs with 
one handle, of a width of 5in. to 10in.; smhoothing harrows 
with one or two sections, each of twenty to twenty-five 
teeth ; walking or horse cultivators; small spring tooth 
harrows ; wheel hoes and cultivators; irrigation pumps 
for animal power; and small cotton gins. The fact that 
he College of Agriculture and Forestry is prepared to 
demon trate the use of implements and recommend those 
that appear to be specially adapted to Chinese conditions 
should further encourage enterprise in introducing speciali- 
ties to the market. 


At a recent meeting of the Leicester City Council a 
resolution was brought forward by the Tramways and 
Electricity Committee recommending the acceptance of a 
tender of £91,934 for a new 10,000-kilowatt generator; 
Alderman Flint said they received tenders from ten 
English firms and three foreign firms. The tender recom- 
mended was the lowest of the English, and delivery was 
guaranteed in seven months. The foreign firms submitted 
lower tenders, but were unable to guarantee delivery in 
less than twelve months. It was important that they should 
have the work done as soon as possible, for this year 
they might find sufficient demand to tax the present plant 
to its utmost, and, in addition to the rapidly-increasing 
demand from the city itself, the Electricity Commissioners 
had intimated that the area of supply might be very con- 
siderably extended. It was estimated that the saving by 








the new installation, compared with the coal consumption 
of the t machinery, would t to thing like 





During the discussion Councillor 
Pearse stated that the lowest Swiss tender was £15,000 
below the one the Committee recommended for acceptance, 
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The Secret Ballot. 


It may be assumed, we hope, that all our readers 
who take any interest in industrial affairs have 
studied the proposals put forward by Lord Weir 
in a memorandum addressed to Sir Robert Horne 
and others, and that they have read a letter from 
the same lucid pen which preceded it. We do not 
propose to discuss Lord Weir’s proposals further 
than to say that they contain the germ from which 
an honourable settlement of the colliery strike might, 
under more congenial conditions, spring. Lord Weir 
offers us good seed, but it falls on stony ground, and 
there is, we fear, not the slightest probability that 
it can, in the present circumstances, germinate and 
flourish. We cannot, for example, imagine for one 
moment that the Miners’ Federation will agree to a 
return to an eight hours’ day, that piecework or its 
equivalent will be encouraged, or that the miners 
will attempt to reach the output per man that they 
attained even as recently as 1913. It is possible 
that the less economical mines might be closed down 
if the country can afford that sacrifice—and we 
have little doubt that the mining companies would 
be willing enough to carry out improvements if they 
were assured of the stability of the industry and a fair 
return for their money and their pains; but it is 
quite improbable that the miners’ leaders would 
dispossess themselves of the promised subsidy of 
ten million pounds, or, roundly, that they would 
agree to anything of any kind that placed the coal- 
mining companies on a healthy industrial basis. 

Were there any doubt at all about the real issue, 
it must surely have been made perfectly clear by the 
action of the transport workers and the railway 
workers during the past few days. There can be no 
question that there are in all the trades unions at the 
present moment parties which are quite determined 
to’ perpetuate trouble, and which will oppose tooth 
and nail the adoption of schemes which make for 
an industrial peace and a contented community. 
There is but one way of countering these misguided 
people—the open ballot and the card vote must go. 
The unions are being now used for purposes which 
appeal neither to many of the leaders nor to the 
majority of the members, and not until the power of 
imposing their own will is withdrawn from the 
turbulent elements and returned to the members 
themselves is it possible to hope for a permanent 
settlement. We hold the recognition of this condition 
to be fundamental. There are in existence in all the 
great industries schemes under which peaceful con- 
ditions could be maintained and under which the 
workpeople could lead happy and contented lives. 
We have to thank the agitators for the rejection of 





Let it be understood 


ensuring the progress of labour. 
that we write with no animus whatever against 
Labour as a whole, for we do not believe that these 
men represent Labour, and we are convinced that 


were the principles of the secret ballot adopted the 
only idle persons would be the agitators themselves. 
It is sometimes asserted by labour leaders and some- 
times believed by other people that all the improve- 
ments in the conditions of labour have been won by 
strikes. That is a serious error. Nearly all the really 
great factory legislation has come from the employers 
men like Dale, Owen, Peel, Oastler, and Fielden 
rather than from the workers themselves, who have fre- 
quently opposed it. By far the greater number of the 
changes in wages and working conditions are settled by 
conferences between employers and employed. The 
public hears of and suffers from the strikes, and it is 
impressed by them, but it hears nothing of the 
hundreds of occasions in which a solution is reached 
without resort to that two-edged weapon. The 
extension of this useful work to the greatest issues 
could readily be brought about were the peace-loving 
workers able to express their views. They are silent 
because they detest the exaggeration and heat of 
branch meetings ; they do not vote as they wish to vote 
because in doing so they would be marked men, and 
they do not work when they wish to work because 
* peaceful” pickets prevent them, The majority of 
the workers are tyrannised over by small groups, and 
not until they find for themselves their voices will 
they enjoy peacefully the fruits of their labour. 
Lord Weir's memorandum may do this good at least 
if it can be brought to the notice of the rank and file 
that a scheme does exist. by which they may, if they 
will, enjoy all and more than they can hope to gain 
by the prolongation of the strike. Let them press 
for that scheme, or for any scheme of a similar kind 
based on sound economic principles, and they will 
then have the public on their side, and they will find 
neither the Government nor the mining companies 
opposed to them. 
We have heard it said during the present trouble 
that the mineowners had a “ good time ” during the 
war, and deserve no commiseration. It may equally 
be said that the miners had a “ good time,” so that 
on this score equality is reached. But the “ good 
time ” of the owners or the miners has nothing to do 
with the issue. The whole point is the value of coal. 
If.coal cannot be raised for a price at which it ¢an be 
sold on foreign markets, or if it is sold at home at 
prices which force the cost of iron and steel and other 
commodities up to a level at which foreign com- 
petition on our own or on other shores cannot be 
met, then we are in an economic position which, 
sooner or later, but with absolute certainty, must work 
our undoing. We implore all who take part in dis- 
cussions on this subject to keep this fact in mind. 
The fight is not a fight between the miners and. the 
owners, it does not turn on the rights or wrongs of 
one or the other; it is a fight of the miners against 
economic prince iples and against the trade of the coun- 
try. The price of coal must come down, or the export 
trade and the industries of the country will be 
destroyed. We are staving off the evil day by the 
extension of oil burning, in ships, locomotives and 
power stations, but we have already lost our foreign 
markets for coal—in Italy we have handed it to 
Germany—and the price of oil, already high, will rise 
toa figure which is quite uneconomical. Moreover, we 
cannot smelt iron with oil, and we cannot make gas 
with it. Science in the course of time will show us 
how to do without coal, but that time is as yet far 
distant, and for many years te come it must remain 
the backbone of all our industries. Without it in 
abundance at a low price every stone in the fabric 
of every trade we have will crumble to powder, and 
the power, the influence, the happiness and the welfare 
of the United Kingdom will disappear. Then— 
observe the irony of it—she will be seized by some 
greater power which will force an impoverished people 
to work for a miserable existence in those very mines 
which they had brought to ruin. 


Electricity Tariffs 


Ir every consumer of electricity understood the 
conditions under which it is generated and supplied, 
the problem of fixing tariffs might not be difficult. 
The question of settling how electricity should be 
sold is a far more complicated task than is generally 
supposed, and the matter has received a great amount 
of attention. Tariffs should be fixed in accordance 
with the nature of loads, rather than upon a basis of 
treating all consumers alike. Mr. J. W. Beauchamp 
explains in his paper on “ Multi-part Tariffs for 
Domestic Supply,” published in our last issue, how 
the flat rates and minimum charges based upon them 
have outlived their usefulness. Whilst the ground 
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of existing two-part tariffs are suggested. Attention 
is directed, for instance, to the desirability of con- 
sidering houses or blocks of houses as one would 
consider a factory applying for a supply, as it is in 
this way possible to gain a clear view of the influence 
of groups of houses on the load curve and on the 
mains, and what must be charged per year against 
apparatus, and the charge per unit consumed. in order 
that there may be justification for carrying out 
extensions to mains. In the past insufficient attention 
has been paid to the growth of the maximum demand 
which will result from the more extensive use of 
electricity for domestic purposes. It is suggested, 
therefore, that the so-called fixed portion of the 
multi-part tariff should be adjusted in accord- 
ance with the kilowatt capacity of the con- 
suming apparatus, its character, and the manner in 
which it is operated. The table at the end of the 
abstracted paper, which we published last week, will 
make the scheme clear to those associated with 
electricity undertakings, but whether it will always 
be easy to get a consumer to see why his fixed charge 
should be more than his neighbour's is entirely 
another matter. At the same time there is not the 
least doubt that some method of charging which 
involves a sliding scale fixed charge is badly needed. 
The practice of penalising one consumer for the 
benefit of another is unfair and unscientific. 

Without an adequate fixed charge, lighting con- 
sumers are very apt, under existing conditions, to 
prove a source of loss. The gas-filled lamp has reduced 
the current consumption per candle-power to approxi- 
mately one-eighth of what it was originally, and 
according to one speaker who took part in the dis- 
cussion, there is good reason to believe that before 
long the present consumption will be still further 
reduced by the introduction of a quarter-watt lamp. 
All things considered, therefore, it is not surprising 
that a request has been made that the Electricity 
Commissioners should have the power to make 
multi-part tariffs compulsory in any district or part 
of a district where the suppliers desire it, and can 
show reason for its adoption, or, failing this, that 
where the suppliers are willing to charge on such a 
basis, they should be supported by permission to 
impose an alternative flat rate much higher than that 
which would otherwise be allowed. Up to the present 
those who have made these suggestions do not appear 
to have obtained any satisfaction one way or the 
other. Meantime, however, the matter is apparently 
receiving the attention of a number of independent 
engineers, who realise that the existing tariffs must 
be revised. At the same meeting at which Mr. 
Beauchamp’s paper was read Mr. J. R. Blaikie also 
presented a paper entitled “‘ Eleetric Supply : Present 
Conditions and the Hopkinson Principles.” These 
principles, Mr. Blaikie contends, are still sound and 
can still be applied, if they are brought up to date and 
made to conform with present conditions. Briefly, 
the policy advocated in this paper is to divide the 
consumers into two distinct groups, one group con- 
sisting of those who require a supply for seven days 
a week, and the other those who only need current 
on six days. The tariffs for these two classes of con- 
sumers would then be fixed on the basis of supplying 
each group as a whole. Clearly the six-day consumer 
is the power user who buys a large quantity of power 
every day with the exception of Sunday, whilst the 
other is the domestic consumer with a relatively small 
consumption. The cost of supplying current in the 
former case is naturally greater than it is in the latter, 
and Mr. Blaikie’s idea is to adjust the tariffs accord- 
ingly, making the fixed charge depend as far as 
possible on the cost of coal. As the coal costs are 
now a much greater factor in the fixed charges than 
they were originally, it is proposed to introduce a 
clause governing that charge and the price per unit in 
accordance with the cost of coal. 

Whilst some of the members who took part in the 
discussion on these two papers seemed to think that 
the suggested systems of charging were rather too 
complicated, Mr. Arthur Wright, who is recognised 
to be one of the leading authorities on the subject, 
took the opposite view. In America, he said, com- 
plicated tariffs were not by any means detrimental 
to progress. Good salesmanship had far more to do 
with increasing the use of electricity than tariffs: 
None of the speakers put forward criticism which 
showed the main conclusions arrived at in the two 
papers to be totally wrong, and, as the President inti- 
mated in summing up the discussion, it was pretty 
well agreed that both the authors were aiming in 
the right direction. What is needed more than 
anything else by a large number of eleetricity under- 
takings is a good domestic load, for with the high 
efficiency of modern electric lamps, the introduction 
of “summer time,” and early closing, there is in 
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Engineering and Building Foundations. By Cuar.es 
Evan Fowier. Volume I.: Ordinary Founda- 
tions. London: Chapman and Hall, Limited. 
1920. Price 27s. 6d. net. 

THE volume under review is the first of three forming 

the fourth edition of the above work, though it is 

not clear that the others have as yet appeared in this 
edition. The subject matter of the present volume 
is dealt with in detail below; that of the second is 
stated in the preface to be the design of metal and 
concrete caissons, deep foundations generally, distri - 

bution of loads on foundations, underpinning, mill 

building ‘and machinery foundations, and foundations 

for dams, sea walls, dry docks and locks ; that of the 
third, piers and wharves, dredgers, diving, and the 
design and construction of harbours. 

The present work seems to have been evolved 

from a less ambitious publication appearing in 1898 

as “The Cofferdam Process for Piers.” The author, 

as explained in his introduction, has presented his 
matter very largely in the shape of extracts from 
engineering literature, descriptive of actual examples ; 

this method of presentation, though it possesses a 

certain vividness, tends somewhat to diffuseness and 

repetition. 

The first chaper is devoted to a historical account 

of the development of foundations, beginning with 
the Romans and including a description of the coffer- 
dams used in the construction of the Budapest sus- 
pension bridge about the year 1840, stated to be 
probably the largest bridge cofferdams ever made. 
The two following chapters deal with crib coffer- 
dams, and the examples selected illustrate failures 
as well as successes ; the author advances the some- 
what heroic doctrine that when the necessary care 
has not been exercised in the construction of a coffer- 
dam, or where conditions have been discovered, not 
known before the construction began, it will usually 
be found that the method of repair which seems most 
expensive will, in the end, prove the cheapest and 
most expeditious. Granted that this sweeping 
assertion contains a good deal of truth, it serves to 
emphasise the vital necessity of ‘* reconnaissance,’’ to 
borrow a military term, before work of this nature is 
putin hand. The use of canvas tarpaulins for stopping 
leaks in cofferdams is dealt with at some length, 
though the success apparently obtained by this 
method seems to contradict the author’s foregoing 
pronoucement. 
Chapters IV. to VII. are concerned with the 
subject of piles, including sheet piling and pile 
driving. Pile drivers are described from their sim- 
plest forms up to the steam.hammer, and details are 
given—elaborated by a specification in Appendix 
VII.—of a floating pile driver. Illustrations are given 
of Various forms of sheet piling, the most useful 
apperently being the type known as the Wakefield, 
built up of three layers of planks, staggered to form 
a groove and tongue. Concrete piles are mentioned, 
but rather sketchily, and nothing is said about the 
calculations necessary for their design. The use of 
water jets to assist in the sinking of a pile is described 
in one of these chapters, and the author lays great 
stress on the necessity for employing them sym- 
metrically with regard to the pile to be driven to 
avoid getting out of line; for this reason he advo- 
cates loose jets rather than those fastened to the pile. 
Formule for the strength of timber sheet piling are 
given in Chapter VI., with further illustrations of this 
construction. As an example of the fact that it will 
soon be necessary to use a dictionary when reading 
American technical books, we find :—‘‘ Some of the 
material was so slick it would slide in chunks along 
the sluice.” Chapter VII. is mostly occupied by a 
detailed account of the construction and failure of 
the cofferdarm at dam No. 48 on the Ohio River, a 
work which was undertaken in 1912. 
The removal of old bridge piers is dealt with in 
Chapter VIII., especially cases where cofferdams are 
constructed for this purpose. Pumping and dredging 
occupy the next chaper, the illustrations of pumps 
ranging from very primitive types to the latest 
patterns. Dredging is dealt with very scantily, but 
this subject will presumably be treated at length in the 
third volume. 

In Chapter X. the main subject of the book— 

foundations—is broached for the first time; as the 

author justly observes, the cofferdam is only a means 
to an end. The various kinds of bottom likely to be 
encountered are first enumerated, and the appropriate 
methods of forming the foundation on them are briefly 
indicated. Ways of depositing concrete under water 
are then dealt with, and the manner of building 
masonry or monolithic concrete piers on the bases 
thus formed, including the handling of the material 
by derricks, winches, hoists and cable-ways, is then 

discussed. , 

The following chapter continues the subject of 

the foundation, and deals with the intensity of 

pressure permissible on various bottoms. The sub- 
ject is treated very reasonably, though it may be 
news to many British engineers that the pressure of 

the Cannon-street bridge on the London clay is 6} 

tons, and that of the Charing Cross bridge 9 tons, per 


of the building laws of Greater New York on the 
subject of foundations, and bearing in mind the size 
of the structures erected under these Jaws, this 
abstract should prove very useful. 

Chapters XII. and XIII. treat of the location ani 
design of piers, and call for little comment. The 
following chapter deals with the calculation of piers, 
footings and retaining walls, but contains little that is 
new. Chapter XV. discusses timber piers and the 
preservation of timber, while the next reverts to the 
subject of retaining walls, which are considered in 
greater detail, especially reinforced concrete walls 
of the most economical design. 

The last two chapters are concerned with the design, 
of masonry abutments and piers; the subject i 
treated fully, and many illustrations are given fron, 
actual practice. 

It is evident from a perusal of this book that th: 
author has had a large practical experience of the 
subject on which he writes, and his comments on the 
examples he quotes are of great value. Numerous 
illustrations are given, not only of the works described, 
but also of various forms of apparatus employed in 
conjunction therewith, and many useful tables are 
also incorporated in the treatise. 


Education and World Citizenship. An Essay towards 
a Science of Education. By James CLERK MAXweE i 
JARNETT, M.A. Cambridge University Press. 
1921. 36s. net. 
THE text of this volume occupies five hundred pages. 
Of these five hundred, most of the first three hundred 
are devoted to the elaboration of five laws of thought. 
As all the “‘laws ”’ are matters of common experience, 
it would seem that three, rather than three hundred, 
pages would have been more than enough to devote 
to them. These laws, as expressed in the scientific 
jargon of the author, but with a gloss of our own, «re 
as follows :—(1) “To every psychosis there corre 
sponds a neurosis.’ In other words, an external 
Stimulus establishes a stream of thought. (2) ‘ Ex 
citement in any nervous are tends to spread to every 
other are that is connected with the first through 
synapses, the insulation of which the excitement in 
question is intense enough to overcome ’—which 
means no more than that one thought leads to another ; 
as, for example, the sight of the ticket collecto: 
reminds Brown that he has left his season at home, 
that it is in his pocket-book, that all his money is 
also in that pocket-book, and that he will have to go 
without luncheon unless he can borrow half-a-crown 
from Jones, but Jones cannot well be approached, for 
Brown’s wife has quarrelled with Jones’s wife about 
the trespassing of certain Aylesbury ducks, and so on 
ad infinitum. (3) “ Any nervous are of the higher 
level, if intensely excited relatively to other higher 
level ares, tends to drain the impulses from those 
other ares.’’ As, for example, in the case of Brown 
and the Jones's, Brown's recollection that his relations 
with Mrs. Jones, although really of the most innocent 
character, might cause trouble with Jones, who is of a 
jealous disposition, drives the absence of the season 
ticket out of his mind, till the arresting hand of the 
collector restores the original “‘are of the higher 
level.” (4) ‘* Will, measured by the general factor g, 
can reinforce the excitement in any excited system of 
higher level arcs ”"—which means no more than that 
we have the power to concentrate our attention and 
direct our line of thought. (5) “* Action is the normal 
end of every train of thought.” Of the five, this is 
the only law expressed in everyday language ; good 
English needs no gloss. 
The erudition, the ingenuity, the wit that the author 
exercises in establishing these five laws may palliate, 
but cannot excuse, his unconscionable extravagance 
of words. Had he but set them down in plain lan 
guage as axioms no one would have quarrelled with 
them. Yet let us be fair to him. There are 
people who like to work out proofs of the obvious, 
and no one more than your psychologist. 
We turn from « perusal—need we confess that we 
have not read them all ?—of these three hundred 
pages to the last two hundred, in which Mr. Garnett 
sets to work to build upon his Five Laws a fabric 
of education. 
If in the first two-thirds of the volume we were 
lost: in the mazes of neurograms and the machinery 
of the psychologist, in the last third we find ourselves 
still battling with a tremendous torrent of words. 
We cannot see the wood for the trees. Mr. Garnett 
lets us know that he is explaining a system of educa- 
tion for England that will fit every person to be the 
best possible citizen in the best possible of all States, 
but he labours and elaborates his system with such a 
display of quotations and footnotes, with exceptions 
and “of courses,” with assertions, principles, psy 
chology, and what not, and with continual references 
to what he himself has said in earlier chapters or is 
going to say in future chapters, that tho reader's 
patience is exhausted long before he has managed to 
distil from the mass of matter its essential elements. 
It is possible that this portion, with its criticisms of 
existing methods of education and with its sugge= 
tions for their modification to fit in with Mr. Garnett’s 
principle of a “single wide-interest system,” may 
appeal to professional schoolmasters, but we coniess 
that as far as we ourselves are concerned we find it 
so beclouded by ‘the fervour of plenary explana- 








many cases little to be made out of the sale of cur- 
rent for producing light. 
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tion” that, as Hazlitt observed of the modern and 
metaphysical critics of “ Paradise Lost,” it is like 
throwing a tub to a whale, we can make nothing 
of it. 


SHORT NOTICES. 


Kempe’s Engineers’ Year Book, 1921. Crosby Lockwood 
and Son, London. 192]. Price 30s. net.—Of all the 
annuals that come our way there is not one more welcome 
than ““ Kempe’s Engineers’ Year Book.” Twenty years 
ago “ D. K. Clark’s Handbook ''"—we mean the fat quarto 
edition—was on the table of every engineer, and to it he 
turned for all sorts and kinds of information. It had a 
kind of personal character that was very useful to it, and 
in that respect, but in that respect only, it was superior 
to Kempe’s—for Kempe is composed by a number of 
different contributors, each an expert in his own line. 
Clark, we believe, is no longer published in his old robust 
form, and Ke reigns supreme. To attempt to say 
what the Year Book contains is forthnately unnecessary ; 
were we obliged to undertake the task @e should attack 
it by the converse of the method used by the chemist 
when he analyses iron by difference. It would be far 
easier and far quicker to say what is not in than what is in 
it, but even then we should have to rack our minds to 
think of the things omitted. But the editors seem to 
know what has been left out, for every year the volume 
gets a little fatter by the aggregation of new facts, despite 
the care that is exercised to cut out all matter that is no 
longer up to date. The present edition—the twenty- 
eighth—numbers nearly 2600 , and we take the 
publisher's word for it that it contains 2250 illustrations— 
well can we believe, too, that it has been “ much enlarged, 
corrected, and brought down to the latest date, with a 
summary of engineering progress during the year.” Ever 
welcome Kempe, in your red coat of limp leather, take 
your place beside your elder brothers, fat yet slimmer than 
yourself, on the handiest shelf in our book case ! 


Geology of Petroleum. By William Harvey Emmons. 
Pp. xiv. + 610. McGraw Hill Book Company. 1921. 
30s, net.—Since the early ‘sixties of last century, when 
the petroleum industry first attained wnportance, the 
world’s production has been about seven thousand million 
barrels of 42 gals. each. Roughly, this may be taken 
as equivalent to a thousand mullion tons, or rather less 
than the annual total output of coal. The United States 
has accounted for 60 per cent., and Russia for 26 per cent. 
of the total, and it is not likely that any fresh fields com- 
parable with the larger ones in those countries will be 
discovered. In this book Professor Emmons summarises 
the general geological principles which apply to all the 
known fields, On such matters as the organic origin and 
the structure of oil-bearing strata, most people are 
now agreed, but many minor points, which affect the 
segregation of the oil, have still to be worked out. The 
latter two-thirds of the book are devoted to descriptions 
of the different fields, more especially those in America, 
with briefer accounts of the European and Asiatic deposits. 
Numerous maps and sections are given. Many of the 
latter are lettered in such a fashion that the book has 
to be turned upside down to read them, but this is a 
minor matter. 


The Practical Design of Plate Girder Bridges. By H. H. 
Bird. London: Charles Griffin and Company. 1920. 
15s. net.—This book is confined to the consideration of 
plate girder bridges, and in support of this specialisation 
the author points out the great advantages of the type for 
spans up to about 80ft. He deals with the subject prin- 
cipally from the practical point of view, and illustrates his 
remarks with a large number of excellent line drawings. 
The theory of design is, of course, explained, but as the 
author points out in connection with the spacing of web 
stiffeners, practical considerations are of great importance 
in bridge designing. The problem of waterproofing and 
draining bridges, a subject not always given due con- 
sideration, is dealt with in a special chapter, while there 
are some notes on erection at the site. The book includes 
two plates of detailed drawings for a skew span and a 
through bridge. 


The Universal Sheet Metal Pattern Cutter. By William 
Neubecker. London: Henry Froude, Hodder and 
Stoughton. 1921. 42s. net.—This is the first of two 
volumes, and from the style and spelling is obviously of 
American origin. It extends to over 370 pages, of which 
by far the greater number are devoted to detailed descrip- 
tions of minor variations in patterns which any man of 
average intelligence should be able to design from the 
primary forms once the principle of development had been 

As an exhibition of what it is possible to do with 
sheet metal the volume has interesting aspects, but it 
would have been much shorter and nearly as useful if 
the author had given a lucid explanation of the process of 
developing the surface of a solid body on to a plane and 
left it at that. 


Miscellaneous Tables for Mechanical Draughismen. By 
M. H. Sabine. London: The Technical Publishing Com- 
pany. 8s. net.—This is the first of a short series of tables 
which should prove distinctly useful to draughtsmen, and 
is got up in a handy form, as the pages are of such a size 
thas none of the tables extend beyond one opening. The 
subjects dealt with in the present book are decidedly 
various, including, for instance, Whitworth bolts and nuts, 
the efficiency of screws, sizes for keys and feathers, the 
strength of keyed shafts, capacity, weight and stress of 
steel pipes under pressure, some trigonometrical formule, 


read squares and cubes on a slide rule. 


Engineering Instruments and Meters. By E. A. Griffiths. 
London: George Routledge and Sons. 31s. 6d. net.— 
This is an extensive volume in which there are described, 
and illustrated, most of the measuring appliances em- 
ployed in engineering. _ Besides the instruments which are 
im common use, the author occasionally introduces others 


Watts’ indicator. The book is divided into eight 
chapters dealing with the measurement of screw 
threads, area, volume, velocity, force, work and tem- 
perature. In each case the merits and limitations of the 
instruments described are pointed out. 

BOOKS RECEIVED. 

Turret Lathe Practice. By J. G. Horner. Manchester : 
Emmott and Co., Limited, 65, King-street. Price 12s. 6d. 
net. 

Physical and Chemical Constants and Some Mathematical 
Functions. Fourth edition. By G. W. C. Kaye and T. H. 
Laby. London: Longmans, Green and Co., 39, Pater- 
noster-row, E.C. 4. Price 14s. net. 

Plumon’s Dictionaries of Technical Terms. Shipping and 
Transport. A Dictionary of Technical Terms in English 
and French. Contents :—Sea and water transport, railway 
transport, motor transport, aviation, aeronautics, tele- 
graph and telephone, wireless telegraphy and telephony, 
matters of general knowledge. Price, cloth, 16s. net. 
Reinforced Concrete. A Dictionary of Technical Terms in 
English, French, and Italian, for the Use of Engineers 
and Staff of Concrete Construction. Contents :—Generali- 
ties, strength of material, reinforced concrete works as 
parts of works, execution of reinforced concrete, indexes, 
useful information, bibliography, technical schools table 
of the principal building and contracting firms and tech- 
nical offices concerning reinforced concrete. Cloth, 7s. 6d. 
net. The Factory. A Dictionary of Technical Terms in 
English and French for the Use of Engineers and Staff 
of Factories, &c. Contents :—Parts of the factory, central 
station, fuel, combustibles, raw material, tools, various 
trates, English-French lexicon, matters of general know- 
ledge, bibliography, technical schools, table of the principal 
machine building factories. Price, cloth, 7s. 6d. net. 
London : Selwyn and Blount, Limited, 21, York-buildings, 
Adelphi, W.C. 2. 








The Royal Society Conversazione. 


Tue first of this year’s Royal Society conver- 
sazioni was held at Burlington House, London, on 
Wednesday evening of this week. As usual, the 
exhibits were largely of a biological, astronomical 
or palgontological nature. None could be described 
as being essentially of an engineering nature, although 
some were or might become of interest to engineers. 
A few notes on the latter class of exhibits are 
appended. 

One of the principal exhibits likely to appeal to 
the. members of our profession was Needham’s 
pulsator system of speed measurement and control, 
shown by Evershed and Vignoles, Limited, of London. 
The system was shown in operation as applied to 
ships’ use for telegraphing, from the navigating bridge 
to the engine-room, the speed required in revolutions 
per minute and the automatic sending back of a 
signal indicating that the desired speed had been 
attained. The system is claimed also to be very 
suitable in power stations and elsewhere where 
measurement or indication of speed is required at a 
distance from moving machinery. 

The system depends for the constancy of its indi- 
cations on the capacity of an electrical condenser and 
on the value of an ordinary non-inductive resistance. 
The method of working is analogous in electrical prin- 
ciple to the operation of balancing a Wheatstone 
bridge, and it therefore, it is claimed, gives great 
accuracy and has a very large range. The action of 
the system is quite independent of voltage variation 
in the direct-current supply from which it is operated, 
and the apparatus may consequently be run from a 
ship’s electric lighting circuit or any other convenient 
source of supply. The reply which it provides when 
employed as a speed telegraph is automatic, and 
when the apparatus is in operation it is stated to be 
impossible to indicate that an order has been obeyed, 
unless the apparatus under control is actually running 
at the speed which has been signalled to it. 

The essential instruments of the system comprise a 
rheostat serving either as a speed transmitter or 
speed meter, or both; a “ pulsator”’ driven by the 
engine or other apparatus, the speed of which is to 
be controlled or measured; and balance indicators 
showing when the pulsator is revolving at a speed 
corresponding to the position of a contactor in the 
rheostat. The speed transmitter and meter is 
mounted at the position from which control is to be 
effected. In the case of a ship it would be generally 
on the bridge. One of the balance indicators is 
mounted in the engine-room in a convenient position. 
The other indicator is mounted close to the trans- 
mitter or meter. In use, the transmitter is set to the 
desired speed. If the engine is not going at this 
speed, the pointers of the balance indicators will 
deflect to either “‘ Reduce ’’ or to “‘ Increase "’ speed, 
depending on the nature of the order. The engineer 
alters the speed of the engine accordingly until the 
pointer of his indicator shows balance. The indicator 
at the control station will also show balance, so that 
the operator will know that the order has been 
obeyed. To measure speed, the dial of the meter is 
moved until the indicator is balanced, The speed can 
then be read off the dial of the meter against the fixed 
fiducial mark or pointer. 

The ‘‘ Freeman "’ precision automatic temperature 
control system exhibited by British Oil and Fuel 
Conservation, Limited, of 9, Southampton-street, 


supply of gaseous, liquid or solid fuel or electrical 
energy 80 as accurately to maintain any desired tem- 
perature by automatically releasing and checking the 
flow of the heating medium. 

The device consists of an air bulb, a slightly inclined 
column of mercury, an electrically operated valve for 
controlling the heating medium, suitable tubing to 
connect the instrument with the air bulb, and electrical 
leads to connect the electrically operated valve. The 
instrument, it is claimed, may be placed at any dis- 
tance from the apparatus of which the tem 
is to be controlled without in any way affecting its 
sensitiveness. The inclination of the mereury column 
to close proximity to the horizontal gives to the 
instrument a sensitiveness to the slightest variation 
of temperature and admits of a long travel of the 
mercury column for each degree increase or decrease 
in temperature. The commercial instrument is stated 
to be sensitive to a fraction of a degree and controls 
temperatures to within 1 deg. Cent. in the case of 
liquid or gaseous fuels, and to within 5 deg. Cent. in 
the case of solid fuel. In operating, the air bulb, 
made of copper, nickel-chromium alloy, silica, &c., 
according to circumstances, is placed within the heat- 
ing chamber. As the air inside the bulb expands or 
contracts, it actuates the nearly horizontal column 
of mercury, the movement of which makes or breaks 
the electric contact, and operates by means of a 
solenoid the valve which regulates the supply of the 
heating medium. While the chamber is being heated, 
the air system is left open, but on attaining the tem- 
perature required this air system is closed by means of 
an oil seal, and the instrument controls that tem 
perature thereafter automatically. An adjustment 
can be made regulating a steady increase or decrease 
of temperature as required. 

Among the other exhibits we noticed a gravity 
torsion balance designed by Baron R. Eétvés, Pro- 
fessor of Physics at the University of Budapest, in 
order to determine the variation of gravity over 
comparatively short distances, and to make experi- 
mental investigations on the form of the earth. The 
instrument has also been used in Hungary for the 
location of mineral deposits when the density of the 
mineral differed considerably from that of the sur- 
rounding strata. 

Professor K. Onnes, Sir R. A. Hadfield, and Dr. 
H. R. Woltjer exhibited apparatus and specimens 
used in a research on the influence of low temperatures 
on the magnetic properties of alloys of iron with 
nickel and manganese. A series of iron-manganese 
and iron-nickel alloys was exposed to the temperatures 
of liquid air, liquid hydrogen and liquid helium and 
the specific magnetism was tested after the return 
to atmospheric temperatures. Tests were also made 
during immersion in liquid hydrogen ( — 253 deg. 
Cent.). The alloys with the higher percentages of 
manganese, it was found, could not be made magnetic 
even by immersion in liquid helium ( — 269 deg. 
Cent.). The existence of one magnetic and one non- 
magnetic manganese-iron compound was shown to be 
probable. 

Mr. W. Lawrence Balls showed a portable cotton- 

sorting mechanism. The mechanism was designed to 
analyse a collection of such fibres as cotton hairs by 
distributing them on a collecting surface in the order 
of their individual lengths, thus enabling a curve of 
frequency distribution of length to be plotted. The 
instrument shown was a portable pattern for the use 
of cotton growers and agricultural experiment stations 
abroad. It was constructed by the Cambridge and 
Paul Instrument Company for the experimental 
department of the Fine Cotton Spinners’ Association, 
Manchester. , 
The exhibits shown by the National Physical 
Laboratory included a relay for breaking moderately 
large electric currents, designed by Dr. Guy Barr. 
The difficulties due to sparking at the contact of 
ordinary relays are avoided in this arrangement by 
causing the make and break to occur between mercury 
electrodes in an atmosphere of hydrogen. An iron 
core floating in mercury carries at its upper end a 
silica cup, also full of mercury. Connections are made 
to the mercury outside and inside the cup. A solenoid 
pulls the core and cup down and thus makes the 
contact. The current is broken by the core floating 
up so that the surface of the mercury is cut by the 
silica, The spark is sufficiently quenched to allow 
currents up to 20 ampéres at 100 volts to be, broken 
easily. The mercury remains clean. 
The Laboratory also showed radio-telegraphic 
direction-finding apparatus of the type developed by 
Captain Robinson, of the Royal Air Force. Instead of 
finding two positions of a receiving coil for which the 
signals have equal intensity, two coils at right angles 
are connected in series and rotated together until the 
signal strength is unaltered by reversing the con- 
nections of one of them. This gives the direction 
from which the signal is coming and, therefore, the 
apparent bearing of the transmitting station. Differ- 
ences between the apparent and the true bearing are 
found to oceur especially at night. These differences 
raise many interesting questions in connection with 
the transmission of electro-magnetic waves in radio- 
telegraphy. The instruments have been installed at 
various universities by the Radio Research Board 
to assist in the elucidation of this problem. 
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A New Type of Water Turbine. 


Ir appears, from a review of the papers read before 
the Symposium on Hydro-electric Development and 
Distribution, held in January under the auspices of 
the Engineers’ Club. of Philadelphia and the prin- 
cipal engineering societies of America, that the fore- 
cast made by Mr. Anderson, just a year ago, at the 
Institution of Mechanical Engineers, was quite true, 








| most cases is the most satisfactory form of mtake. 
On account of the increase in the velocity of the water 
from a low value in the intake to a high value where 
it passes through the runner, the water passage must 
contract radially as it approaches the runner, and 
must subsequently expand again. The approach of 
the water to the runner therefore involves a radial 
component of flow toward the axis ; and by so-called 
“speed vanes’ or stay vanes, and by the movable 
guide vanes or gates the water is given increasing 
whirl or rotational components of motion about the 


that of the turbine, and conical or flaring walls, this form 
of tube continuing, if what the writer believes to be 
the best practice is followed, until the velocity head 
has been reduced to so low a value that no serious 
disturbance in the symmetry of flow through the 
turbine, or material loss of head, will be caused by 
diverting the flow into other directions or by finally 
discharging the water.” 

The specific speed referred to in the second para 
graph above is, of course, the basis of comparison for 





turbine runners, or the number of revolutions per 






































“Tee Exqncee” 
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FIG. 1— ALTERNATIVE 


and that the water turbine, having passed through 
a stage of rather complex design, is reverting to a 
much more simple axial flow form, and that this 
tendency towards simplicity does not involve any 
sacrifice of adaptability. 

Within comparatively recent times it was con- 
sidered necessary, in order to obtain the speed 
required for driving electric generators, to use 
several turbine runners on one shaft, specially in 
vases where large powers had to be developed with 
only moderate heads. The use of multiple runners— 
aS many as eight have been used in one turbine 
naturally led to complication in the vane mechanism, 
while the tortuous water passages involved by the 
arrangement were a serious handicap to efficiency. 
Careful investigation of the conditions has, however, 
indicated that this complication is unnecessary, and 
Mr. L. F. Moody gave an outline, at the Symposium 
just mentioned, of a new type of turbine possessing 
even greater simplicity than those of a generation 
ago, but nevertheless capable of adaptation to the 
requirements of modern hydro-electric plants. 

The evolution of this new typ 2 of turbine has come 


about through the mathematical study of the con- 
ditions of water flow, and Mr. Moody gave an analysis + 


of this study in his paper. With the forms of ** mixed 
flow’ turbine which have recently been in vogue, 
that is to say, turbines with runners in which the 
direction of flow of the water was changed several 
times in the course of its passage from the inlet to 
the outlet, 





DRAUGHT TUBE 
axis as it nears the runner. After leaving the guide 


| vanes the water continues to increase in velocity 
of whirl due to its closer approach to the axis, and 





FIG. 3-NEW TYPE TURBINE RUNNERS 








FIG.2-A NEW TYPE OF TURBINE 


minute which a similar wheel would have to run at, 
at maximum efficiency, to develop 1 horse-power with 
a head of lft. The specific speeds of Francis reaction 
turbines range from about 20 to 100, inversely as 
the head varies from 750ft. to 20ft., while the specific 
speeds of Pelton impulse wheels lie between | and 7. 

In looking forward to the future development of 
the turbine, Mr. Moody shows that theoretical con 
siderations call for a conservative proportioning of 
the various velocities and angles of the turbine, and 
that there is no apparent means of greatly increasing 
specific speeds merely by using some new and radical 
proportion between the velocities. Efficiencies are 
already so high that no startling increase is possible. 
The prospect of further increases in specific speed 
therefore lies entirely in the use of higher velocity 
heads in comparison with the head on the plant, and 
an avoidance of serious impairment of the efficiency, 
by giving attention to the securing of low coefficients 
of loss in the runner and draught tube, and by observ- 
ing the relations between the velocities of outflow 
from the runner. 

Reverting to the turbine which will meet the con- 
ditions laid down above, it may be viewed as a water 
passage having walls which are surfaces of revolution 
and containing a continuous body of water which is 
beth whirling and progressing with radial and axial 
velocity components, in which is placed a runner 
which develops torque by reducing, but not necessarily 
destroying, the whirl components of the flow. If a 


it has been practically impossible to | at the same time it turns in the meridian plane and | draught tube is used which is capable of regaining « 


employ mathematical principles in designing the | takes the axial direction either just before, during, | considerable part of the energy due to the whirl com- 


passages, and the theories which have been put for- 








“Tee Enaween’ 


FIG. 4—SUGGESTED NEW 


ward have been of little assistanee to engineers. Mr. 
Moody, however, started by setting down the funda- 
mental requirements of a turbine without reference 
to any individual machine. These requirements 
are given below in his own words :— 

“(1) A casing in which the water can approach 
the runner symmetrically with respect to the axis 
on all sides, without any obstructions or enforced 
abrupt changes of flow which would introduce eddies 
or unsymmetrical distribution of velocity. The 
spiral or volute casing meets these conditions, and in 





ARRANGEMENT 





or just after its passage through the runner. 


| ponents, as well as that due to the axial components 
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(2) A wide transition space is provided between 
guide vanes and wheel vanes, and in this space the 
water can come together in a continuous whirling 
mass before entering the runner. In a high-specific- 
speed turbine the water continues to contain whirl 
components of motion, but of somewhat reduced 
amount, after leaving the runner, even when the tur- 
bine is operating at its point of best efficiency. 

“ (3) After leaving the runner the water continues 
to flow as a whirling, axially advancing stream in a 
draught tube having a straight axis coincident with 





FiaGs. 5 AND 6--NEW TURBINE WITH DIFFERENT TYPES 

















OF CONTROL 


of the velocity of discharge from the runner, a result 
which can actually be secured, the “ outflow loss” 
from the runner is reduced to a small fraction of that 
which enters into the usual text-book formulas. 

The laws which govern a vortex can be applied 
to investigating the flow of water through such a 
turbine, and it follows that the velocity of 
whirl varies inversely as the radius. This fact 
introduces an important consideration in the de- 
sign of the draught tube, as it enables the 
whirl velocity, at the discharge of the runner, to 
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be gradually reduced and regained as pressure 
head 


Dealing with this part of the subject, in another 
paper read before the Symposium, Mr. F. H. Rodgers 
said that for a specific speed of 80 the energy at the 
discharge of the runner to be regained in the draught 
tube amounts to 11 per cent. of the total available 
head, for the axial velocity, and 6 per cent. of the 
total head for the whirl velocity. The total energy 
to be regained in the draught tube is represented by the 
sum of these values. For high speed runners, there- 
fore, draught tube design is of great importance, for no 
matter how efficient the runner may be in itself, for 
the case assumed above, it is possible to lose 17 per cent. 
of the total head with a design of draught tube which 
fails to regain any of the velocity. For low specific 
speeds such as 20, the axial component is less than 
2 per cent. of the total head and the whirl component 
is entirely negligible. Therefore, for low specific 
speeds the design of the draught tube is not important 
from the viewpoint of efficiency. 

A long, straight draught tube with a small angle of 
diffusion is probably the most efficient design, but for 
large units such a construction would involve costly 
excavation, and hence some form of curved tube must 
be adopted. Fig. 1 shows different types of draught 
tube designs. The losses caused by changes in the 
direction of flow are severe. The water leaving the 
runner is whirling in the same direction as the runner 
rotates, the centre of the vortex being the vertical 
axis of the draught tube. This vortex tends to remain 
in the same plane on account of its gyroscopic pro- 
perties, and will not, Yherefore, follow the centre line 
of the curved type of tube. As indicated in the figure, 
with this type of tube serious eddies and whirls occur 
in the curved portion, so that at the discharge of the 
draught tube it is usually found that but a portion of 
the discharge area is effective. Water from the tail- 
race actually flows in the reverse direction back into 
part of the tube, thus causing serious eddy losses 
and high outflow losses in the other portion of the 
tube. The tube 6 shown in this figure is slightly 
better than tube 5, as the straight portion of the tube 
is longer, and hence the whirl components are some- 
what reduced before the water enters the curved 
portion of the tube. 

In the case of the Moody spreading draught tube all 
the sections are symmetrical about the axis of the 
turbine, and the whirl velocity is greatly reduced 
before the water is discharged into the surrounding 
chamber. The axial component of the flow is regained 
and most of the whirl component also saved. Labora- 
tory tests have shown that a turbine equipped with one 
of these draught tubes possesses an efficiency higher 
by 1 per cent. than that of a similar machine with a 
curved tube. Photographs of a power plant where 
Moody draught tubes have been installed show how 
smooth is the flow of the water in the tail race as 
compered with the turbulent, frothy discharge from 
the curved draught tubes of the older units. 

Reasoning on the same principles, Mr. Moody 
suggests the use of continuously curved inner and 
outer surfaces of revolution for the turbine water 
passages, thus avoiding all sudden changes of curva- 
ture. Fig. 2 shows, in outline, a turbine embodying 
these principles. The entrance passage merges into the 
runner space and the latter merges into the draught 
tube. The flow passes into the draught tube 
by a continuous gradation, with gradual changes 
in the whirl about the turbine axis, and without sudden 
variations of the secondary whirl occurring in the 
meridian plane, i.e., the plane of the figure. 

If a ring of vanes such as a runner is interposed in 
the revolving mass of water, the torque exerted on 
the vanes by the water is equal to 


Ww 
g (7, uy — Tz Cug)- 


Where W is the weight of water, r, and r, the radii of 
entry and exit of the runner, respectively, and 
¢., and c¢,, the corresponding circumferential com- 
ponents of velocity. Fig. 3 shows the form of runner 
employed in this new type of high-speed turbine. 

The natural outcome of adopting the high specific 
speeds associated with this class of turbine is an in- 
erease in the velocity head at the discharges. In 
order that the absolute pressure at the runner dis- 
charge may be kept at a value giving a margin above 
the point at which water will vaporise, and to provide 
the head necessary for the retardation of flow during 
quick gate closures, the sum of the static elevation of 
the runner above the tail water and the regained 
velocity head should not approach too closely to the 
barometric height, and preferably should not be more 
than 27ft. 

In order to meet this requirement and yet permit 
the adoption of high specific speeds, with corre- 
sponding outflow velocities, Mr. H. B. Taylor has 
suggested that the runner of the turbine should be 
put, if necessary, below the level of the tail water and 
arranged to discharge upwards. By making the dis- 
charge flow over a crest, or weir, set at a level above 
that of the tail-race, it is then possible to unwater 
the turbine whenever it is necessary, for inspection 
or similar purposes. 

A plant arranged according to these ideas is shown 
in Fig. 4, while Figs. 5 and 6 illustrate turbines 
adaptable to such a scheme. 

In Fig. 4 the turbine is arranged with wicket 





gates or movable guide vanes, operated from below, 
in a pit provided for the purpose. The draught tube 
is of the spreading type, the outer barrel of the tube 
being used to form a circular crest to exclude the 
tail water when access is desired to the interior of 
the turbine. The procedure would be to close the 
head gates and to pump out the water contained by 
the draught tube and turbine passages by the use of 
centrifugal pumps or an hydraulic ejector. 

Without going into all of the new features opened 
by this arrangement, it may be mentioned that the 
turbine casing, which is under a considerable amount 
of pressure, is placed at a low level in the power- 
house substructure, where there is a large mass of 
concrete above it to ¢ounteract the upward pressure 
of the water. An excellent design of draught tube can 
be used without reqviring any increased depth of 
excavation. 

The arrangements shown in Figs. 5 and 6 can 
be readily understood from the drawings. In the 
turbine in Fig. 5 wicket gates are used with the 
guide vane stems carried up through, or in line with, 
the draught tube stay vanes, which are used to support 
the superimposed structure, and outside operating 
mechanism is used, arranged in the usual manner in 
the turbine pit. In Fig. 6 a plunger gate is used 
instead of the usual wicket gates, this plunger being 
operated by hydraulic pressure. 








Iron and Steel Institute. 
No. I. 


Havina regard to the restricted railway services, 
an excellent attendance was secured at the annual 
meeting of the Iron and Steel Institute, which was 
held at the Institution of Civil Engineers on May 5th 
and 6th, under the presidency of Dr. J. E. Stead. 

Some interesting features were brought out in the 
report of the Council, the main points of which may 
be summarised as follows ;— 


During the year 180 new members were elected and 12 
associates were transferred to full membership. The total 
membership of the Institute on December 3lst, 1920, was as 
follows :—Patron, 1; honorary members, 4; life members. 
80; ordinary members, 2060; associates, 52; total, 2197. 

The Council has very sincerely to deplore the death of its 
senior Vice-president, Mr. George Ainsworth, who was a loyal 
supporter of the Institute and a most constant attendant at its 
meetings. The Council has likewise deeply to regret the death 
of Colonel Sir Charlies Allen, Member of Council. The total 
receipts from all sources, but excluding the income of the 
Carnegie Scholarship Fund, were £8419. The expenditure for 
the year was £7622. The balance to the credit of the Institute 
for the year under review was therefore £797. Both the mcome 
and the expenditure exceeded those of any previous year in 
the history of the Institute. It will be remembered that in 
1919, a year in which the expenditure exceeded the income by 
£1109, a committee, consisting of Mr. Ilityd Williams (hon. 
treasurer), Mr. Steer, Sir Peter Rylands and Mr. Harbord, was 
consent to review the whole financial situation. 

s in the last few years, the greater part of the increased 
expenditure of the Institute has been due to the steadily in- 
creasing cost of printing and binding. A saving has been effected 
in paper by purchasing direct, and the price has fallen slightly, 
although it is still far higher than it was during the pre-war 

ears. Every endeavour has therefore been made to economise 
»y restricting the length of — submitted for the “ Pro- 

ings,”’ and the number of plates, while at the same time 
every care has been taken to prevent the efficiency of the 
“ Proceedings’ or the work of the Institute suffering in the 

rocess. On the other hand, there has been a satisfactory 
increase in the sales of the Journal, which has partly balanced 
the increased cost of publication. 


Bessemer MEDAL. 


The Bessemer Gold Medal for the year 1919 was awarded 
to Mr. Harry Brearley, Member of Council, in recognition of his 
distinguished services in the advancement of the metallurgy of 
iron and steel. ‘ 


Gotp Mepat or THe Briacksmrrnus’ Company. 


At the annual meeting in 1919 it was announced that the 
Court of the Worshipful Company of Blacksmiths had decided 
to award, in consultation with the Council of the Institute, the 
Freedom of the Company, together with a Gold Medal bearing 
the arms of the Company, for pr tation lly toa ber 
of the Iron and Steel Institute. The Council recommended 
that Mr. W. H. Cathcart, the author of a volume entitled 
“Science in the Smithy,”’ should receive the award for 1920, 
and it was accordingly conferred upon him at a Court of the 
Company held in London in May. 








AnpRew Carnecie Reszarcn Funp anp MEMoIRs. 

Nine applications for grants were received during the year, 
and the following awards have been made :—Dr. J. Newton 
Friend, Worcester, £100 to carry out field tests on the corrodi- 
bilities of wrought iron, steel, special steels, cast iron and typical 
non-ferrous metals; R. M. Keeney, Colorado, U.S.A., £100 for 
an investigation on carbon-uranium steels; T. F. Russell. 
Rotherham, £100 for an investigation on the constitution of 
chromium steels; Dr. F. C. Thompson, Manchester, £100 to 
enable him to study surface tension effects in metals, especially 
ferrous. 

More interest than is usually the case was attached 
to the statement of accounts, which was presented 
by Mr Ilityd Williams. It was pointed out that 
notwithstanding the increased expenditure last year 
as compared with the year 1919, the accounts for the 
first time since 1917 showed a surplus of revenue over 
expenditure. This improved position is, of course, 
mainly the result of the appeal to members to double 
their annual subscription. That was only a voluntary 
addition to the funds for the year 1920, but steps 
have now been taken to effect the necessary altera- 
tions and by-laws with the object of raising the annual 
subscription from £2 2s. to £3 3s. for members resident 
in the United Kingdom and to £2 12s. 6d. for members 
resident abroad, as well as to make a corresponding 
addition to the payments for life membership. 








WELDING OF STEEL. 


Questions of great practical interest were raised 
in the first paper presented, which dealt with the 
welding of steel in relation to the occurrence of pipe, 
blow-holes, and segregates in ingots. It was presented 
by Mr. H. Brearley, and we give a lengthy abstract 
of it on page 506. 

The paper was welcomed by Dr. Stead, who has 
himself done some important work in the same field. 
He admitted that Mr. Brearley had adopted better 
methods than were formerly employed of determining 
whether or not blow-holes and cavities in ingots were 
really welded up during working. Dr. Stead did not 
discuss the paper in detail, but referred to the import- 
ance of knowing definitely whether a clean cavity 
was welded up or not. 

The discussion proper was opened by Dr. J. O. 
Arnold, who made an appeal to the author to come 
down to first principles. Segregates might, he pointed 
out, consist of the elements of carbon, phosphorus 
and sulphur, and it was obvious that a remedy which 
might apply to a segregate of one of those elements 
would not apply to the others. Some ordinary steels 
had a double carbide of iron and manganese ; phos- 
phorus existed in solid solution, and sulphur for prac- 
tical purposes might be regarded as being in the form 
of manganese sulphide, a material which was not 
likely to weld with steel. It was also necessary in 
dealing with this matter, Dr. Arnold insisted, to 
take into consideration the question of surface tension. 
Another aspect of the question was raised by a 
Japanese member, Mr. H. Dodo, who desired to 
use the term ‘‘ yielding strength " instead of “ tensile 
strength.’”’ His argument was that the effect of 
supercarburisation in the welded parts would give 
a higher yielding strength as compared with the 
adjacent parts of the metal. 

Dr. Walter Rosenhain was in a somewhat critical 
mood. One difficulty to which he called attention 
was that it could not be known when a weld was a 
very bad one or was only slightly imperfect. There 
could be no question, he thought, that unless metal 
was pressed to metal a good weld could not be 
obtained. He admitted that the author had made a 
great advance in methods of detecting the perfection 
or otherwise of welds, but he reminded the meet- 
ing thet Mr. arley based his estimate of the 
weldability of a steel on certain Izod impact figures, 
and quoted what were apparently single figures. 
Dr. Rosenhain went on to point out that nothing 
less than a very large number of Izod figures could be 
accepted in such a connection. In conclusion, he 
contended that it was possible to read a great deal 
of the past history of steel in its micro-strueture, 
and that any metallurgist who regarded a sulphur 
print as merely indicating the presence of sulphur was 
neglecting nine-tenths of the valuable information 
such @ print conveyed. 

Another line of thought was opened up by Dr. L. 
Aitchison, who has himself worked at this subject. 
Dr. Aitchison asked the author what could be done 
to determine whether the unsoundness of nickel 
chromium steels was more harmful than the corre- 
sponding unsoundness of carbon steel. The paper 
did not give that information. The author had not 
quoted the tensile strength results, but he—Dr. 
Aitehison—estimated from the composition of the 
steels dealt with in the paper, the size of the bar and 
the heat treatment that steel A at the critical welding 
figure had a tensile strength of 45 tons; steel B 
a tensile strength of 75 tons; steel C 85 tons; and 
steel D 90 tons. There was, however, no proof that 
steel A welded twice as well as steel D. In his opinion, 
impact figures and tensile strength went together and 
showed absolute similarity. Dr. Aitchison also ex- 
pressed his interest in the author’s method of dealing 
with the influence of sulphur. That method made it 
possible to determine whether high sulphur steel 
gave a worse ratio between the centre and the outside 
than a low sulphur steel. He—Dr. Aitchison—had 
carried out some tests on a series of ingots containing 
respectively .062, .09, .1, .13 and .17 per cent. of 
sulphur, and they showed that the variation in the 
percentage of sulphur did not in any way influence 
the ratio between the impact value on the outside 
and the centre of the material. 

Mr. J. H. Whiteley did not think the author was 
justified in his conclusions. Mr. Brearley had carried 
out his welds in air, and air was certainly not present 
in steel blow-holes. Mr. Whiteley supported his 
statement by describing some experiments he had 
made in which he had welded small bars of pure 
electrolytic iron in dry hydrogen and also in air. 
On microscopical examination of sections of the welds 
he could find no traces of the junctions when the 
welding had been done in hydrogen, but in the air 
welds the junctions were plainly visible. On applying 
a severe crushing test, the hydrogen weld withstood 
it perfectly, but in the case of the air weld the steel 
tended to split apart along the weld junction. He had 
repeated these experiments and applied the author's 
own test to the welds. The result of the impact tests 
showed for original unwelded bars 97 foot-pounds 
and 95 foot-pounds ; for the bar welded in hydrogen 
107 foot-pounds and 103 foot-pounds ; and in the 
case of the air weld 110 foot-pounds and 113 foot- 
pounds. There was no difference in the fractures 


between the hydrogen-welded and the normal bar. 
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He therefore maintained that under the proper 
condition steel could be welded perfectly. 

Dr. W. H. Hatfield, who followed, dealt with two 
essential points. The first was whether blow-holes 
and segregates and pipes would weld; the second, 
the influence of sulphur and phosphorus segregates 
upon the utility of steel for different purposes. Dr. 
Hatfield agreed with the author that if cavities or 
blow-holes were present it was hopeless to expect 
that their effect could be entirely removed. That 
meant that in manufacturing ingots of steel—and 
this applied particularly to the production of alloy 
steels and steels which were to be used for parts 
subject to high stresses—special care must be taken 
to ensure that the ingots were free from internal 
defeets. The firm with which he was connected had 
adopted an inverted ingot with a good refractory 
head. In that case the pipe was in the top of the 
ingot with perhaps a little segregate below the pipe, 
but apart from that the ingot was substantially free 
from internal defeets. He did not think the sulphur 
content should be as high as was suggested, and he 
deprecated the idea that for spring steels ingots 
might be used which were high in impurities. 

The manufacturers’ point of view was put by Sir 
William Ellis, who referred to the question of com- 
pressed ingots. Such ingots had in past years been 
largely used for big work, and he had made some 
experiments on welding. Those experiments were 
conclusive on one point, namely, that if there was a 
vacuum perfect welding was possible; 

Dr. A. McWilliam, who continued the discussion, 
said he had been surprised many years ago by welds 
which were apparently perfeet under the microscope 
being torn apart under test. The object of the steel 
manufacturer should be to command his process so 
that the number of blow-holes produced could be 
limited to a point which would prevent the production 
of pipes. After all, however, it was a question of 
whether the steel would do the job for which it was 
made, and it was no use making customers’ flesh 
creep by taking too extreme a view of the existence 
of blow-holes. It would be admitted that notwith- 
standing all the dreadful things to which reference 
had been made, steel still seemed to serve the pur- 
poses for which it was intended. 

The discussion was continued by Mr. Cosmo Johns, 
who pointed out that steels which contained cavities 
formed from different gases might be divided into 
three classes. The first class included dead mild 
steels, the second high tensile carbon steel, and the 
third alloy and special steels. In the first class the 
welds closed up and no trouble was experienced, but 
in high tensile carbon steel it had been found from 
experience that it was not desirable to have blow- 
holes ; there must be a sound ingot, and if it was not 
possible to east the ingots in the best possible form 
when making high tensile steels, only the lower or 
sounder portion of the ingot should be used for the 
high tensile steel and the other portion for something 
less important. The alloy and special steels were 
stressed transversely, and it was the transverse tests 
that had to be provided for. No dogmatic assertion 
made as to the reliability of welds could, therefore, 
apply to all different steels. It was possible to get 
near enough to it in the case of mild steel, because in 
that case there was not a high silicon content nor 
the same class of non-metallic impurities; but 
theoretically it was possible te weld up any two clean 
surfaces, provided oxygen was eliminated. The 
difficulty in practice was that with hidden cavities 
one never knew whether there were clean surfaces 
or not. Mr. Cosmo Johns also referred to the ques- 
tion of hair lines, which he thought was a useful 
subject to be taken up and discussed. 

Mr. E. H. Saniter corrected a misapprehension of 
nearly everyone who had taken part in the dis- 
cussion; the author hed not said a blow-hole would 
not weld. All he had stated was that a blow-hole 
would not weld up perfectly. The real point of the 
paper to his mind was that the author advocated the 
manufacture of steel which contained no blow-holes, 
but in practice that could not be achieved, and 
probably 80 per cent. of the steel made in Great 
Britain had contained blow-holes which had been 
welded up, but which nevertheless served its purpose 
with great success. 

Mr. C. H. Ridsdale, who followed, expressed regret 
that more common use was not made of siliceous 
slags of low fusibility for commercial purposes. It 
was a very important thing from the manufacturer's 
standpoint that the real effect on the qualities of the 
steel for various purposes of the different impurities 
should be made known. The author had done good 
service in trying to bring about a properly balanced 
view with regard to the effect of sulphur. It should be 
remembered, as other speakers had pointed out, that 
what might be a defect under certain conditions 
beeame an advantage under other conditions. He 
agreed that it was not possible perfectly to weld 
blow-holes in ingots or to be quite certain that all the 
blow-holes were welded at all. This point was also 
raised by the next speaker, Mr. J. E. Fletcher, who 
did not think Mr. Brearley’s method was likely 
to give a perfect weld between the surfaces. He 
had had some experience in the manufacture of com- 
pound steel, and had found that in nearly every 
case it was impossible to obtain a real weld. The 
question of hair line cracks in nickel-chrome steels, 


raised by Mr. Cosmo Johns, was also referred to by 
Mr. J. C. Humfrey. He contended that the facts 
did not support Mr. Brearley’s contention that these 
were originally ingot defects. With regard to the 
method of testing for welds by the Izod test, he agreed 
that this did not give the information required, as 
other factors came in which disguised the real facts. 
It would be preferable to repeat some of the experi- 
ments by a slow method of notched bar testing. 

Dr. Stead, in winding up an interesting discussion, 
said that the differences between other workers and 
Mr. Brearley were that whereas the latter contended 
that the gases in the blow-holes were responsible for 
imperfect welding, that view was not generally 
accepted. His own experience, suggested that more 
information was required before the subject could 
be regarded as closed, and he welcomed the suggestion 
that the problem should be more fully studied. He 
personally would like to learn more about the effect 
of nickel and chromium on welding, and whether 
they reduced the welding qualities of the material. 
It was a very important point, as cases had arisen 
recently of failure of nickel and chrome steels to 
weld up. 

Time did not permit the author to deal with the 
many points raised in the course of the discussion, 
and his reply will be submitted in writing. 

The next paper was one by Dr. Stead, dealing 
with the ‘Solid Solution of Oxygen in Steel,” of 
which the following is a brief summary : 


SOLID SOLUTION OF OXYGEN IN IKON. 


By Dr. J. 


Although much more research is necessary before definite 
conclusions can be formed, the results of recent research con- 
ducted by the author appear to indicate that :—(1) When iron 
is heated in air or oxidismg gases, apparently the surface layers 
absorb oxygen which passes into solid solution. (2) When 
supersaturated the oxide falls out of solution, forming separate 
globules of free oxide. These globules then become Leger and 
larger as oxidation , eventually joining together to form 
continuous layers. (3) Oxidising gases find the most facile 
passage into the steel between the crystals. The gradual changes 
from solid solution to free oxide can be clearly traced along the 
oxidised junctions. (4) Sulphur, possibly as sulphurous acid, 
in the gases penetrates into the body of the crystals, producing 
sulphide of manganese and possibly protoxide of manganese, 
which appear in globular form. 


E, Streap. 


Dr. Stead pointed out that the subject dealt 
with in the paper was one about which very little 
was known. The point to be determined was whether 
oxygen did remain in solid solution. It was believed 
by some people that the difference between Bessemer 
and open-hearth steel was due to the influence of 
oxygen, but the whole subject was one for further 
investigation. 

There was no oral discussion on the paper, but Dr. 
Stead invited contributions in writing. 

The only other paper taken during the morning 
session of the first day was that by Mr. R. T. Ring- 
rose on “The Scientific Control of Combustion.” 
This paper, of which we print the main portions 
elsewhere in this issue, was illustrated by a series 
of models which were explained by the author. A 
short debate of a conversational character ensued. 

At the afternoon session on May Sth, Dr. J. O. 
Arnold occupied the chair. 

A paper of considerable economie importance, 
dealing with the ‘Cleaning of Blast-furnace Gas,” 
was presented by Mr. 8S. H. Fowles. 


NOTES ON THE CLEANING OF BLAST.FURNACE GAS. 
By 8. H. Fow es. 


In this paper the author emphasised the necessity of using 
waste gas and heat with the maximum efficiency, and stated 
that the same standard in that respect had not been reached im 
this country as in America and on the Continent. To use the 
gas aatvel, either from coke ovens or blast-furnaces for firing 
boilers, he sti tised as barbarous, and urged the extended 
adoption of the internal combustion engine. That class of 
engime, he claimed was rapidly proving its economy and trust- 
worthiness, and was considerably benefited when supplied 
with clean dry gas—a fact that should be borne in mind when 
selecting a cleaning plant. The crux of the whole question 
rested beyond doubt with the gas-cleaning plant. Such plants 
were of three main types, namely those using the wet, the dry 
and the electrostatic process. The wet type of cleaner, according 
to the author, i a disadvantage in the fact that the 
was of necessity fully saturated at the temperature at which 
it left the washer, and as a consequence the maintenance costs 
of the engines in which it was used were increased. The electro- 
static type of cleaner was comparatively new, erd so far had 
shown very high running and capital costs. Its main adva 
lay in the fact that the gas after cleaning contained the w 
of its sensible heat, but the gas delivered was not clean enough 
to be used in engines, and had to be farther purified in some other 
type of cleaner before being fit for such consumption. The = 
process, the author held, had, on the other hand, proved it 
to be free from the objections urged against the two preceding 
types and to be ideal for cleaning gas for engine consumption. 
it was economical in running charges and moderate in capital 
cost, and, further, was easy to operate and flexible as ied 
furnace operation. It gave a clean dry gas for engine consump- 
tion and a clean dry gas of reasonable temperature for stoves 
and industrial heating. 


An interesting discussion ensued. It was opened 
by Mr. A. Lewis Leigh, who gave some’ additional 
information on the subject to those who might, he 
said, be contemplating putting down such a plant 
or had one already in operation. One of the objections 
to that type of gas cleaning was the initial capital 
cost, and to some extent the cost of running it, 
because of the expense of cleaning bags. He was 
very hopeful, however, that in the future both those 
items could be reduced. With cotton cleaning bags 
the temperature could not be raised above & certain 








amount ; the makers said about 100 deg Cent., but 


perhaps that was an under-estimate. If too high a 
temperature was used, the cotton fabric perished. 
He had decided to test the use of asbestos. It would 
be realised that if it were possible to get an asbestos 
bag to replace the cotton bag, it would at once do 
away with one of the principal items of renewal 
costs, and it would not be necessary to use expensive 
cooling plant. If the gas was required for stoves and 
boilers, it could be run through the asbestos bag 
without lowering the initial temperature. 

Mr. Hutchinson could not agree with the suggestion 
of the author that the cost of running the plant and 
the power consumption were both high. He insisted 
that the power costs were low, and, indeed, the real 
advantage of the electrostatic process was that, as 
compared with the other methods, the capital cost 
of the whole plant was moderate. The author was 
not quite fair on that point. 

Other speakers dealt with various aspects of the 
problem. Mr. H. M. Ridge said that the great diffi- 
culty in connection with the Halberg-Beth plant was 
the question of cooling. From that point of view 
he insisted that the electrostatic method was to be pre 
ferred. It was to be noted, however, that in works 
like the Lorraine works in Luxemburg it had been 
still found preferable to employ the Halberg-Beth 
gas-cleaning system rather than the electrostatic 
and the wet method, in spite of the fact that some of 
those works had absolutely cold moisture-laden gas 
in the blast-furnaces. In other words, no cooling 
process was required. Mr. Ridge also discussed the 
bearing of the gas-cleaning method on the electric 
supply problem in this countgy. His chief point 
was that if the whole of the blast-furnace works in 
Great Britain adopted modern gas-cleaning methods 
there would be a very considerable quantity of surplus 
gas which at present was not available, owing to the 
higher consumption of gas in the stoves and boilers 
under present conditions. That gas could be effi- 
ciently used for the generation of electric power and 
the supply of current to adjacent areas. Personally, 
Mr. Ridge regarded the question raised in this paper as 
being of such very great interest and importance, 
not only scientific but commercial, to the whole of 
the iror and steel industry as well as to the other 
industries cf the country, that he desired to arrange 
&@ symposium which should form a complete discussion 
on the question of gas cleaning. Turning to details, 
Mr. Ridge referred to the preliminary figures which 
had been published by M:. Hutchinson in connection 
with the work of the Skinningrove plant, and asked 
for more and later informetion, particularly in regard 
to the dust content. 

Mr. F. W. Harbord desired to see evolved a cheap 
form of apparatus for dealing with the gases required 
for combustion purposes. He was inclined to think 
that a great deal might be done with the cyclone 
method. The old cyclone had been tried again and 
again, but he did not think its use had been attacked 
in the real scientific spirit. It had been tried and 
dropped over and over again, and as far as he knew, 
with only one or two exceptions, it had never been 
tried in this country with any degree of success. He 
had certain information in connection with other 
metallurgical works where it had been a great success 
in dealing with dust which, if anything, was very 
much finer than that obtained from blast-fur- 
naces. The cost of such an apparatus was a question 
of hundreds as against thousands of pounds for other 
types of plant. 

Mr. C. W. Hewson supported the proposal of a 
symposium. Gas cleaning was, in his opinion, one 
of the most important developments which faced 
those concerned with the operation of blast-furnaces. 
It had to be borne in mind that German ironmasters 
had proved the advantage of cleaning blast-furnace 
gas. The objéct to be aimed at was to clean the gas 
down to a point which would enable it to be used in 
gas engines. For that purpose it was necessary to 
attain a figure of .005 grammes per cubic metre, 
Only from 28 to 30 per cent. of the gas was required 
for stove purposes, so that 70 per cent. was available 
for use in gas engines. His own firm had demon- 
strated that cold, dry gas gave a higher calorific value 
in boilers or in stoves than hot, wet gas. Dealing 
with the dust content of the gas, it was the finer 
dust, Mr. Hewson stated, that was the richest in 
potash content, and he believed it would eventually 
be found to pay to clean the gas for the recovery of 
potash alone. An enormous quantity of potash could 
be recovered if gas cleaning became a common prac- 
tice. - Those who are about to install plant for this 
purpose have to bear in mind a suggestion made by 
Mr. Hewson so to arrange the working that only the 
finer qualities of dust will be recovered. The use 
of economisers for cleaning the gas was deprecated by 
this speaker. The effect was, he said, that some por- 
tion of the gas dropped its moisture and the result 
was the clogging of the tubes. 

Mr. G. B. Garrett believed that a system such as 
that about to be installed by the Appleby Iron Com- 
pany for rough cleaning the whole of the gas and for 
fine cleaning that intended to be used with gas engines 
was to be preferred to that described in the paper. 
By that method a cool, clean gas would be obtained 
for the engines and a hot clean gas for the stoves. 
Referring to the statement by the author that the 
day of the gas-fired boiler and steam-driven equipment 
was over, Mr. Garrett said that in the United States 
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it had been found that with large up-to-date boilers, 
clean, hot gas, clean water and pre-heated air for 
combustion, a boiler efficiency of 80 per cent. and 
over could be obtained. The chief engineer of the 
Ohio works of the Carnegie Steel Company, in a recent 
report, had advocated the installation of steam-driven 
plant producing steam at 300 lb. to 350 lb. pressure 
and about 200 deg. superheat. The steam would be 
used in high-pressure turbines and exhaust at about 
180 Ib. and 100 deg. superheat, and be again used. 
‘*Blast-furnace and Cupola Slags: Their Com- 
position and Graphic Methods for Determining their 
Constitution,” was the subject of the next paper. 
Mr. J. E. Fletcher, the author, having given a sum- 
mary of his contribution, a short discussion followed. 


BLAST-FURNACE AND CUPOLA SLAGS. 
By J. E. 
In the investigations described in this paper the aim of the 
author was to collate the data of many research workers in the 
slag field and to provide, by means of graphic methods, a clearer 
view of the slag solution theory and of its practical utility. 
It was, he said, becoming increasingly necessary, if a true ex- 
planation of the reactions between slags and methods were to 
he arrived at, to ascertain the most probable composition of the 
liquid slags at the time such reactions were in progress. Though 
the mineralogical character of the cold slags was of much use 
in slag research, there was great danger lest it should be con- 
cluded that the many crystalline transition products discovered 
in the cooled slags were present when they were more or less 
actively molten. Further work, he stated, was being undertaken 
in an endeavour to represent in graphic form the changes which 
took place in converter, puddling and open-hearth processes. 
The result of these further investigations, the author hoped, 
would be placed before the Institute in the near future. 


FLETCHER. 


It was at once evident that the scientists were not 
disposed to accept the paper as it stood. Professor 
©. H. Desch wanted more information as to the 
method on which the diagrams had been constructed, 
and Dr. Rosenhain not only disagreed with the 
hypothesis put forward by Mr. Fletcher, but intimated 
that the author had been guilty of ** juggling with 
words.’’ Professor Desch, who has studied this par- 
ticular subject in detail, said it was quite impossible 
to get any melting point results. He also pointed out 
that if the blast-furnace manager had to regulate the 
composition of his slag when dealing with 4 new ore 
and, of course, that was a problem which had worried 
a good many of them when the change had to be made, 
for example, from Spanish ores to Lincolnshire and 
Northamptonshire ores—the data as to the fusibility 
could be derived directly from the Geophysical 
Laboratory's diagram. He knew of at least one blast- 
furnace manager who regularly determined the 
fusibility of his slag by reference to that diagram and 
comparison with the analyses. That diagram had, 
however, been constructed without the use of any 
hypothesis whatever as to the constitution of the liquid 
slag. 

Much the same point—the impossibility of deter- 
mining the state of the molten material—was made 
by Professor Henry Louis. There was, he thought, 
no ground for the belief that the alumina and silica 
existed in a free state when in the molten condition 
and then combined when they crystallised as the 
material solidified. A far more probable hypothesis 
was that silicates in which alumina was in a combined 
state dissolved in the slag, and naturally crystallised 
out on cooling. In conclusion, Professor Louis ex- 
pressed his entire disagreement with the author. 


Owing to conditions arising out of the strike the 
formal banquet was cancelled, and an informal dinner 
was held at the Connaught Rooms on the evening of 
May 5th. 








Electrical Exhibits at the Printers’ 
Exhibition. 


CONSIDERING that electric motive power nov 
utilised in the printing trade on an extensive scale, 
the presence of electrical firms at the Printers’ Exhibi- 
tion is not surprising. The cleanliness, convenience, 
and simplicity of the system are brought to the notice 
of visitors by the motor-driven machines at work, 
and the benefits that are derived from the elimination 
of overhead shafting are well demonstrated. But 
apart altogether from these advantages, which are, of 
course, equally important in many other trades, 
electric driving enables machines to run independently 
and it greatly facilitates speed regulation. If machines 
are driven by individual motors the speed can be 
varied over a wide range and be made to suit the 
forme, whilst overtime jobs can be done on any 
desired machine without running a lot of unnecessary 
shafting and belts. The steadiness of the drive is 
also claimed to increase the output. 

From the point of view of speed variation the direct- 
current motor is, of course, a much more flexible 
machine than an alternating-current motor, built on 
orthodox lines, but special alternating-current motors 
which will give a wide and fine speed variation are 
available. The ordinary polyphase induction motor 
can only be made to give different speeds by changing 
the number of stator poles or by altering the rotor 
resistance by an adjustable rheostat connected to the 
slip rings; but pole changing does not give fine 
speed variation, and the resistance method is dis- 
tinetly uneconomical. At half-speed, for instance. 
half the total amount of power supplied to the machine 


is 


is wasted in the resistance. 
motors can, however, be regulated without any waste 
at all, and will give an infinite range of speeds. 


An adjustable speed polyphase motor with shunt | 
characteristics is shown at the exhibition by the | 


Swedish General Electric Company, and is illustrated 
in Fig. 1. The primary winding, which is usually 


placed on the stator, is in slots on the rotor and the | 


secondary winding is on the stator. In the same rotor 
slots that carry the primary winding there is also a 
regulating winding which is very similar to ap 
ordinary direct-current armature winding and is 
connected up to a commutator. The function of this 
winding is to regulate the speed of the motor by intro- 
ducing a boosting or bucking voltage into the 
secondary winding, which is connected to the com- 
mutator through two sets of brushes mounted on two 


Commutator three-phase | 


load in the same way as when a rheostat is employed 
in conjunction with an ordinary induction motor. 
The change in speed of the motor, under ordinary 
working conditions, without the resistance in the 
rotor circuit, is only about 5 or 8 per cent. from no 
load to full load. The machine can give constant 
torque at any speed, and the horse-power is therefore 
proportional to the speed. As the practice of vary- 
| ing the speed by shifting the brushes does not intro- 
| duce resistance losses the efficiency of the motor is 
| high. At the highest speed the power factor is in the 
| neighbourhood of .95 to 1, but at the lower speeds it 
is slightly less. In order to improve the power factor 
| and starting torque of the large motors the brushes 
are shifted un-symmetrically, but this scheme is not 
applicable to reversible motors. These three-phase 
variable-speed commutator machines are made in 

















FIG.1—ADJUSTABLE SPEED POLYPHASE MOTOR 


separate brush rocker arms which are adjustable in 
relation to one another, so that the auxiliary voltage 
which is introduced into the secondary winding, and 
consequently the speed of the motor, can be varied 
by shifting the brushes by means of a hand wheel. 
If necessary, a shaft and bevel gears may be 
employed to enable the brushes to be shifted at a dis- 
tance, or a sprocket and chain may be employed to 
enable the brushes to be moved by a wire rope carried 
over block pulleys to any desired position. A small 
auxiliary regulating motor might, of course, be 
geared to the brush rocker spindle so as to enable the 
speed to be regulated automatically by a contact 
pressure gauge and relay. Motors of this type can be 
started without rheostats. With the brushes in the 
starting position the primary is connected to the 
supply and the motor accelerates up to about one- 


sizes ranging from 3 to 75 horse-power and are par 
ticularly useful for driving rotary web presses. 

Several of the firm’s Century single-phase motors 
are also exhibited. These machines have constant 
speed characteristics, but, unlike ordinary single- 
phase induction motors, they are capable of develop- 
ing @ powerful starting torque and they may be 
directly coupled to the machines they drive. During 
the starting period they run as repulsion machines. 
When the armature reaches the normal speed, how- 
ever, the commutator segments are short-circuited by 
a centrifugal governor, which also lifts the brushes 
at the same time, so that whilst the machines are at 
work there is no wear on the commutator or brushes. 

The firm is also showing a variable-speed single- 
phase commutator motor with fixed and movable 
brushes’ By shifting the latter the speed can be varied 
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FIG. 2 DIRECT CURRENT MOTOR 


third of its maximum speed; the speed can then 
be regulated as desired by shifting the brushes. With 
1.5 times the normal fullgload current motors with 
capacities up to about 25 horse-power develop a 
starting torque equal to twice the full load torque, 
whilst in the case of larger non-reversing machines the 
torque is 1,5 times the full load torque, and full load 
torque in the case of large reversing motors. If a 
larger starting torque or very slow starting is desired 
it can be obtained by the use of a small starting 
rheostat. By shifting the brushes in the manner 
described the speed can be lowered from the maximum 
value down to about one-third of full speed, and in 
special cases down to one-quarter of this value, If it 
should be necessary to run at still lower speeds a 
rheostat must be used in the rotor circuit. In this 





case, however, the speed becomes dependent upon the 


FIG. 3- POLYPHASE ALTERNATOR 


through a range of about 50 per cent. It is claimed 
| that in places where only single-phase current is 

available these motors can be used with advantage 

for driving flat bed or rotary presses. In places where 

a mechanical arrangement for shifting the brushes is 

difficult to install the speed of the motor can be varied 

by an ordinary rheostatic controller placed within 
t easy reach of the machine minder. 

The small alternator shown in Fig. 3 forms the 
| alternating-current end of a motor generator which is 
| used on the firm's stand in the reverse sense to that 
| in which motor generators are usually operated in 

printing offices. As the supply at the exhibition is a 
direct-current one, it is necessary to convert the cur- 
rent into alternating for the operation of the above 
described alternating-current motors, and the motor 
| generator is used for this purpose. The direct-current 
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portion of the machine consists of a 200-volt 24 horse- 
power interpole motor designed for a speed of 1000 
revolutions per minute, and it is connected by a 
flexible coupling to the 15 kilovolt-ampére three-phase 
alternator shown in Fig. 3. The field current is 
obtained from a small direct-current exciter directly 
coupled to the alternator shaft. Sets of this kind are, 
of course, frequently used in printing offices for con- 
verting alternating current obtained from the mains 
into direct current for operating direct-current motors, 
Several motors ot this type are shown by the Swedish 
General Electric Company. All the firm’s standard 


machines are capable of giving a speed range of 50 per | 
but, if necessary, | 


cent. above the normal speed ; 
machines can be supplied to give a speed variation of 
tol. The capacities of the company’s direct-current 
motors range from } to 1000 horse-power and are 
built for all voltages. A totally enclosed motor of this 
type is shown in Fig. 2. The field system is in all 
cases composed of the best Swedish iron, which reduces 
the excitation watts toa minimum. Special ironclad 
starting and regulating resistances are also shown. 
Many of the direct-current motors driving the 
machines in the exhibition were made by Eleetro- 
motors, Limited, which is also displaying some of 
its products on a stand of its own. For use in printing 
works where space is valuable the firm is making a 
motor fitted with a jockey pulley, which enables a 
large speed reduction to be obtained with a short belt 
drive, and in some cases the motor can be tucked away 
under the frame of the machine. Besides its motors, 
which are built on the most up-to-date lines, the firm 
is showing switchgear suiteble for the control of 
printing machines. A drum type controller exhibited 
starts the motor and regulates the speed, and the 








of Hendon. Of these exhibits the firm’s electro- | include reclamation of swamp-lands, drainage, road, 


magnetic reel brake is perhaps the most important. 
The apparatus, which marks a further application 
of electricity to the rotary web printing press, auto- 
matically controls the reel whilst the press is running 
and also prevents the reel overrunning as the machine 
is brought to rest. The system is not intended to 
save labour, but to give easy operation and increased 
efficiency. The brake pulley which controls the ten- 
sion moves into engagement with a magnetic brake 
block as the reel bar is dropped into its bearing, and 
no mechanical lock is required. This electro-magnetic 
brake, which is shown in Fig. 5, is energised simul- 


taneously with the driving equipment, and the web | 
| feed tension is then automatically established, the 


brake torque diminishing on its own accord according 
to the reel diameter. The set web tension is main 

tained for each reel until it is altered by a hand regu- 
lator. The reel cannot, however, overrun, for when 
@ stop is made the brake automatically increases its 
effect to a definite value, corresponding to the reel 
diameter. The side iay is adjusted by a hand wheel 
in the usual manner. The automatic regulator shown 
on the left of Fig. 4 is operated by the long lever 
shown detached from the apparatus in the lower part 
of this illustration, one end of the lever being provided 
with a roller which is pressed on the paper reel and it 
actuates the regulator as the diameter of the reel 
decreases. The function of this regulator is to main- 
tain the web tension constant, as the diameter 
diminishes, and automatically to provide an 
even value of overrun braking effect corresponding to 
any given reel diameter at the moment the press is 
brought to rest. Inside the regulator are two separate 
sets of resistance contacts and a movable contact arm 


| aqueduct, railway, tramway and bridge construction, &c 
Among the aqueducts which it is proposed to build, 
that of the Pugliese ranks as of the first importance. The 
contract was originally given to a private company, but 
difficulties supervened and the Government has had to 
take over the unfinished structure with the object of 
| carrying it to completion. The main aqueduct has been 
practically finished, and good progress is being made with 
the many branches, while the larger part of the urban 
distribution system, amounting to a length of some 500 
miles of pipes, has yet to be laid. The main structure 
runs from Naples to Taranto through the province of 
Puglie, the total length slightly exceeding 152 miles. There 
will be ramifications extending to about 900 miles through 
out the province. They will supply both drinking and 
irrigation water. At the commencement of this yea: 
there remained to be constructed 620 miles of branch 
aqueducts and 350 miles of urban distribution mains 
The materials required will include 8000 tons of steel 
pipe ; 66,000 tons of cast iron pipe; 9000 to 10,000 tons 
of iron rods for cement reinforcement; and 70,000 to 
80,000 tons of cement. While as much material as possible 
will be purchased in Italy, there will, of necessity, be 
considerable quantities obtained from abroad. The works 
are in the hands of a Special Commission, at the head of 
which is Signor Maglietta, a distinguished engineer. 

The port improvements decided upon comprise altera 
tions and additions to both Naples and Genoa. The first 
named is the most important Italian port at which any 
large engineering contracts have been placed since the 
Armistice. A total appropriation for the work, amounting 
to 50,000,000 lire, has been passed, and of that sum 
9,000,000 lire will be devoted to the extension of the 
Granili breakwater, the contract for which has been 
awarded to the Societa Calcare ed Affini. The embank 
ment along the Via Caracciola has been entrusted to the 
Impresa Fogliotti. The plans include the construction of 
an entirely new basin to the east of the existing port, 
which will call for the building of quays along the shore 

















FIG. REGULATORS FOR REEL BRAKE 


resistances are rated so that the motor can continue 
to run at any given speed for an indefinite period. 
The first set of speeds are obtained by the series 
starting resistance and the top speeds by the field 
resistance, which is diminished as the controller handle 
is moved round to the full-on position and after it has 
cut out all the series resistance. There is also an 
automatic Igranic controller which is operated by 
press buttons. There are many of these Igranic 
automatic push-button controllers and hand-operated 
starters on various stands, and they are being used 
for controlling motors made by Electromotors, 
Limited, the British Thomson-Houston Company, 
and other firms. Switchgear made by the latter com- 
pany is also in use. 

W. Canning and Co., of St. John-street, Clerken- 
well, are showing motor generators and low-voltage 
dynamos for the electro-deposition of metals, deposit- 
ing vats and chemicals for electrotyping and nickel 
facing. For depositing copper on cylinders the firm 
has developed a vat which enables the cylinders to be 
revolved and burnished during the process. Electric 
heating is now used in the printing trade for drying 
printed matter, and Hudson and Stacey, Limited, of 
Watford, are showing heaters suitable for the purpose. 
It is claimed that by the adoption of this system 
interleaving can be avoided on all classes of com- 
mercial work, and that the stock can be handled with 
safety in half the time usually allowed. The apparatus 
can be fitted to any machine with a printed-up-side 
delivery, and, if desired, it can be transferred from 
one machine to another. The apparatus consists of a 
number of electric heating elements placed in inverted 
reflectors which throw the heat downwards on to the 
printed work, and the individual heating elements, 
which are attached to a frame, can be switched in 
and out of circuit as desired. The complete frame 
can also be swung or elevated out of the way when | 
not in use. The system can readily be applied to 
gumming, varnishing, or rotary photogravure 


machines. Some exceptionally novel and interesting | 
electrical goods are shown by Witton James, Limited, | 





actuated by the lever in contact with the paper reel, | 
and the resistances are so arranged that as the arm 
moves in accordance with the diameter of the reel a 
constant pereentage variation of the ampére turns 
in the brake coil is produced as the arm is moved 
from one extreme to the other irrespective of the 

voltage, and the flux in the brake magnet, the brake 
torque and web tension are thus made to meet require- 

ments. The regulator shown on the right of Fig. 4 | 
is a hand regulator, and its function is to | 
alter the voltage applied to the automatic regulator 
and brake, and consequently to alter the torque of 
the brake and the web tension. Only one set of auto- 
matic switchgear is necessary for the interlocking of | 


any number of reel brake outfits on a press with a | 


single-driving equipment. This gear consists of two 
solenoid switches, one for the brakes which are oper- 
ative during the normal running, and the other for 
the overrun brake. The former gives a braking effect 
immediately the main motor of a two-motor equip- 


ment is switched on to the mains, and the latter is | 


energised by the operation of the stop switch, and 


remains closed until the machine is brought to rest. | 
The method of coupling up this interlocking switch- | 
gear with the driving equipment varies slightly with | 


the design of the latter, but the broad principle is in 
all cases the same. 








Port Improvements in Italy. | 
on 


Tue Italian Government has now arranged its pro- 
gramme for new public works to be undertaken during 
the next few years. They will, if carried out, entail a 
total expenditure of 1,083,356,158 lire, which at the current 
rate of exchange would represent an approximate value of 
£14,500,000. There are altogether 7720 different projects, 
large and small, of which 1409 relate to Lombardy and 
1140 to Venetia. One-third of the allotted expenditure | 
will go to Emilia, followed by Venetia, Abruzzi snd | 








Molise, and Lombardy, the balance being distributed 
among other districts. The works to be undertaken 


protection against the sea 


| indefinitely. 
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front, with additional breakwaters to provide the necessary 
The plans have been so drawn 
as to permit of the extension of Naples port facilities 
The long-standing deficiency in mechanical 
equipment for the handling of ships’ cargoes and other 
freights will be met by the installation of an ex ensive 
plant actuated by electricity. Additional warehouses, 
designed on the most modern principles, are also to be 
erected. The floating dock connected with the Govern- 
ment Arsenal, which it had been proposed to remove to 
some other situation, is to be retained at Naples, but it 
is to be stationed in the mercantile port and made available 
for the use of merchant vessels, although continuing under 
the supervision of the Italian Navy. 

A special industrial zone, already created at Naples, in 
the eastern section of the city, is to be extended so that 
| raw materials may be introduced free of duty, and the 
| finished products exported without becoming subject to 
| customs duties. Better to effect the purpose the Govern- 
| ment has declared this zone to be of public utility, thus 
| making it possible to expropriate additional property and 
| to carry out immediate improvements without the delays 
occasioned by the usual methods of transferring landed 
estate. The large State quarries, which are situated at 
the western extremity of the Gulf of Naples, are being 
opened up rapidly, thus affording further and valuable 
assistance for the execution of the important public con- 
| structions being taken in hand. These quarries are at 
Pozzuoli, which was formerly the chief port for the Roman 
trade with Alexandria and Spain, and at which, as our 
| readers will remember, a branch of the Armstrong ship 
| building yards, with arsenal and navy yard, were estab- 
| lished some years ago. 





SPEAKING on the 27th ultimo at the annual meeting 
of the English Electric Company, the chairman, Sir 
Charles Ellis, said that during the past twelve months 
little progress had been made with the electrification of 
railways in the United Kingdom, but the delay was due 
mainly to the difficulties of finance ; the technical advan. 
tages of electrification were not in dispute. The execution 
of the contract. which the company secured last year from 
the New Zealand Government for the electrification of 
the Arthur’s Pass section of the Midland Railway there 
was proceeding satisfactorily. 
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The Failure of Metals Under 
Internal and Prolonged Stress. 
No. II.* 


An explanation of an entirely different. kind is deriyable 
from what is now frequently called the amorphous cement 
theory, according to which a thin layer of amorphous 
metal is present in the intercrystalline boundaries even of 
cast or fully annealed material. In their paper published 
in 1918, already referred to, Rosenhain and Archbutt put 
forward an explanation of the phenomena of cracking 
under the prolonged application of stress by intercrystalline 
fracture, based on the properties of the amorphous inter- 
crystalline cement. Recently, Moore, Beckinsale, and 
Mallinson have put forward evidence which strongly sup- 
ports the view that an amorphous in ine material 
plays an important part in the phenomena, but they differ 
materially from Rosenhain Archbutt in their view of 
the manner in which this material behaves. Since both 
these views, which do not in reality differ very widely, are 
based upon a« large amount of experimental evidence and 
observation, and appear to afford the only available 
reasonably satisfactory expl of the ph na, 
remainder of this address may perhaps be profitably 
devoted to a consideration of these two theories and of the 
facts upon which the slightly divergent views referred to 
have been based. It should per! be stated here that 
Messrs. Moore, Beckinsale, and Mallinson explicitly confine 
their views to the case of brass and they do not concern 
themselves with the phenomena in other metals. While 
this from one point of view indicates a position of sound 
scientific reserve, in view of the circumstance that the 
experimental data obtained by those authors relate solely 
to brass, it is yet an attitude which cannot be permanently 
inaintained since, as has been suggested above, any sound 
e ion of the phenomena in question must be applic- 
able to all materials in which analogous occurrences have 
been observed. An explanation which is equally applicable 
to all metals must therefore be regarded as scientifically 
more sound than one which, however definitely it may 
apply to one metal, does not account for the phenomena 
observed in others. n 

In view of the fundamental fact that a fracture in the 
phenomena ander consideration typically occurs by the 
separation of the crystals from one another, it would 
appear natural to seek the theoretical explanation in some 
peculiarity of structure or constitution existing at the 
intererystal boundaries. As it happens the theoretical 
conception that an intercrystalline amorphous layer 
exists between adjacent crystals even in pure metals had 
been put forward several years previously to account for 
certain special phenomena which had then been discovered. 

That theoretical view, put forward in the first instance: as 
little more than a working hypothesis, has proved very 
fruitful not only in leading to the discovery of new facts, 
but in explaining and unifying a large mass of experi- 
mental evidence, which would otherwise have to be re- 
garded as isolated and disconnected facts. That the hypo 
thesis in question lends itself in what I believe to be a very 
simple and natural manner to an explanation of the 
phenomena of season cracking, tends to afford further 
support for that theoretical conception. 

The conception of the existence of an amerphous inter- 
crystalline cement implies the view that this material 
differs appreciably in physical and chemical properties 
from the crystalline metal. The physical and chemical 
characteristics of amorphous metal had long ago been indi- 
cated by Beilby* in connection with the formation of 
amorphous layers as the result of such operations as polish- 
ing, cold work, &c., and lead to the conception that 
amorphous metal might be regarded as analogous to other 
well-known amorphous substances existing far below their 
true melting point, such as glass, vitreous silica, &c. These 
substances, which pass from the obviously liquid condition 
at very high temperatures into a quasi-solid state at the 
ordinary temperature without undergoing any definite 
act of solidification or of crystallisation, may be regarded 
in the widest sense as undercooled liquids. It does not, of 
course, follow that severely undercooled liquids of this 
kind necessarily have all the properties ordinarily asso- 
ciated with liquids modified solely by the large difference 
of temperature ; but there is reason to believe that in the 
case of glass at all events most of the physical perties 
change in a continuous manner with decrease of tempera- 
ture down to a certain point. It is quite possible that 
amorphous material, while still retaining its essentially 
amorphous and vitreous character, may undergo trans- 
formations bringing ‘about slight but not very marked 
changes in physical properties at certain definite tempera- 
tures. There is evidence that something of the kind occurs 
in glass and may also occur in metals, particularly in those 
subject to allotropic transformation. Until, therefore, 
at some future date it may be possible to ascertain by 
experimental measurements the physical properties of 
amorphous metal at various ranges of temperature below 
the normal melting point of the material in question, it is 
not possible to state definitely what are the physical pro- 
perties of amorphous metal at any given time and any 
yiven temperature, and we can only obtain a certain amount 
of general guidance from the study of the ch in 
physical properties of undercooled liquids when cooled 
far below the normal freezing poidt. Such a study leads 
us to anticipate that any severely undercooled vitreous 
substance may possess a very high degree of viscosity and 
will consequently behave towards all forces applied with 
moderate speed or with high speed as if it were a brittle 
elastic solid. Forces applied for a very long time and 
insufficient to cause immediate fracture, on the other hand, 
will bring about gradual deformation. If the viscosity is 
high definite permanent viscous flow in the true sense of 
the word may be negligibly small. On the other hand, 
such materials are known to undergo another species of 
deformation which, owing to the fact. that it is slowly 
reversible when the forces acting upon the material are 


* No. 1. appeared May 6th. Address by Dr. Rosenhain, 
Farraday and other Societies, April 6th. 

* Beilby, numercus papers, including :—“* Proceedings,” Royal 
Society, 72, May, 1903, 76, 1906; 79, 1907, 82, 1900; rnal 
Society of Chemical Industry, 1903, November; Faraday 
Society, June, 1904; Phil. Mag., August, 1904; Smithsonian 
Report, August, 1905; Journal Inst. of Metals, vol. VI., 2, 1911. 


atic 








THE ENGINEER 








is ly described as visco-elastic deforma- 
tion. This, however, is ¢ compared with the ordinary 


elastic deformation and rapid compared with the very slow 
permanent deformation due to true viscous flow. The main 
fact is, however, that the material differs very widely from 
the same chemical substance in the crystalline form, cince 
it has been shown that such properties as the defects of 
elasticity which are met with in ordinary metals are absent 
from places consisting of a single crystal only. Therefore 
it is justifiable to say that the amorphous intercrystalline 
material if it exists, must be subject to displacement 
arising from the viscous character of amorphous matter, 

It is on the possibility of such viscous displacement or 
flow that the explanation offered by Rosenhain and 
Archbutt for intercrystalline cracking under the action of 
prolonged stresses is based. They s' t that under pe 
action of relatively small forces applied for a long ti 
sufficient displacement may occur at the crystal boundaries 
under suitable circumstances to lead to fracture, The 
circumstances. which determine whether or not such 
viscous displacement can occur are of two kinds; in the 
first place the actual viscosity of the intercrystalline 
material must determine the rate at which displacement 
can occur. If the viscosity and the resistance to visco- 
elastic displacement are very high, then displacement 
under relatively small stresses may be too small or too 
slow to bring about appreciable results. If, on the other 
hand, these resistances are“ comparatively low, then the 
material would be favourably dis for the exhibition 
of the phenomena of intercrystalline cracking. Nor must 
it be considered that merely because a metal is very hard, 
or capable of being rendered very hard when in the 
amorphous condition, that therefore its resistance to 
viscous flow or viseo-elastic displacement must necessarily 
be high. 

The second kind of circumstance which must determine 
the capacity of a metal to undergo minute displacement at 
the crystal boundaries is the shape or con tion of 
those boundaries themselves. 
and plane, displacement, it will be anticipated, will be 
easy. On the other hand, where the boundaries are 
irregular and jagged in outline, it is evident that con- 


Where these are smooth | 
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pre erystal of the metal in question, indicate that the 
of these viscous phenomena is to be found in the inter- 
crystalline boundary. It must therefore be realised that 
the suggestion that small amounts of such displacement 
may occur in the intercrystalline boundary does not 
require the assumption of any peculiar property in the 
amotphous cement. Further, the suggestion that the 
property of undergoing minute amounts or viscous flow 
under the prolonged action of fairly intense stresses ia 
consistent with the hardness and strength of cold-worked 
material, consisting to a certain extent of the same 
amorphous substance, must be entirely repudiated. The 
two types of property are completely consistent with 
one another, and are the logical co uences of the funda- 
| mental assumption that the material is amorphous and 
| analogous to a highly undercooled liquid. Such substances 
| are hard and brittle, unless they are given time—and in 
|some materials a very long time indeed is required—to 
adapt themselyes to the effect of gradually applied and 
steadily acting forces. 
| Although it would. thus seem that the objections to the 
| theory of “season cracking” as the result of viscous 
displacement of the crystal boundaries are not, in reality, 
serious and are to a great extent due to a failure to appre- 
| ciate fully what are the properties to be expected of an 
amorphous substance, it is none the less necessary’ to 
give serious consideration to the view put forward by 
| Moore, Beckinsale and Mallinson, which, in the opinion 
| of those authors, avoids the necessity of assuming that 
| movement of any kind takes place at the crystal boundaries, 
| Their view is put forward, as has already been indicated, 
| in. regard to the phenomena which they have studied in 
| brass alone, but the test of the accuracy of the view must 
be whether it will reasonably explain the strictly analogous 
| phenomena in other metals. 
According to the authors last named, intercrystalline 
| cracking in brass is always the result of chemical action. 
| This chemical action is regarded as being concentrated 
almost entirely upon the intercrystalline material, and 
| the progressive destruction of this material is put forward 
as the mechanism by which intercrystalline cracking takes 
‘place. It must be admitted at once that the evidence 
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siderable resistance to displecement must arise. In the 
former case, visco-elastic displacement or actual flow in 
the boundary material may occur without involving any 


of jagged and irregular boundaries, the slightest amount of 
movement would require deformation or even rupture of 
the crystals. This latter consideration is of fundamental 
importance, because it has been shown in the first instance 


alloys and also in regard to lead, and has been confirmed 
by L. Archbutt in regard to lead also, that intercrystal 
cracking which takes place easily in these metals when 
the crystals have smooth boundaries, may be entirely 
wented by bringing them into a state in which the 
intercrystalline boundaries are. rough and irregular. The 
difference in the case of the aluminium alloy containing 
3 per cent. of copper and 20 per cent. of zine is illustrated 
in Figs. 1 and 2, Fig. 1 representing the microstructure of 
the material in the over-annealed condition, with very 
smooth regular boundaries, along which a crack is readily 
formed under the application of stress. Fig. 2 shows the 
same material otherwise treated so as to bring about a 
condition in which the boundaries are very irregular. 
Material in this condition will not undergo intercrystalline 
cracking in any circumstances. 

The suggestion put forward by Rosenhain and Archbutt 
that minute amounts of viscous or visco-elastic displace- 
ment may occur in the crystal boundaries under the pro- 
longed action of stresses of sufficient intensity and in 
circumstances otherwise favourable, have been opposed 
in several quarters on the ground that amorphous metal 
could not be expected to undergo such displacement. 
No further reference need be made to some of these 
objections, which havg already been fully dealt with. 
It may, however, be desirable to point out that very 
simple experiments suggest that actual viscous 
or visco-elastic displacements do occur readily and quickly 
in most metals. The behaviour of a wire which has been 
twisted and subsequently released, even when the dis- 
placement has been well within what is ordinarily regarded 
as the elastic range of the material, affords ample evidence 
for such displacement, and the recent experiments of 
Wartenberg, who has shown that these iarities of 





behaviour are absent in wire which consiste solely of a 





deformation of the crystals themselves, while in the case | 


by Rosenhain and Archbutt in regard to aluminium | 


FIG. 2 


which has been brought forward in support of this view 
| appears to show conclusively that in the majority of 
| ordinary cases of season cracking in brass, such localised 
| chemical attack is a vital factor, and it even appears 
probable that such cracking in brass, in the total absence 
of chemical action, would only oceur very slowly—#.e., 
| after the operative stress had been jn action for a very 
long time. But all that has been established is that in 
every case which those authors have studied, chemical 
action has played an important part; they have brought 
forward no evidence which can be regarded as really 
proving that cracking cannot occur. without the inter- 
vention of chemical ‘action, even in the case of 

While, therefore, I am fully prepared to accept the view 
that chemical action plays a very important part as an 
accelerating agent in the production of season cracking. 
probably in all metals, I can so far only regard it as an 
accelerating cause and not as the primary and necessary 
cause. If it ean be ghown that there are features about 
the occurrence of intercrystalline cracking which cannot 
be readily accounted for by the theory of chemical action, 
and, further, that in the case of metals in which the whole 
process is more rapid than in the case of brass, such 
cracking occurs in circumstances where any kind of 
chemical action is excluded, then I think that my position 
is established as against that taken up by Moore, Beckin- 
sale and Mallinson. I will now briefly indicate the evidence 
which, I think, fully establishes the above contention. 

In the first place, it is not easy to see how the theory 
| of chemical action can account for the fact that one and 
the same metal can be brought into two well-defined 
conditions of micro-structure, in one of which it is subject 
to very rapid inter-crystalline failure under stress, while 
in the other it is entirely immune. This can be done with 
complete certainty and regularity in the case of the 
aluminium alloy already referred to. If, after either hot 
or cold rolling, this material is annealed at a temperature 
not exceeding 250 deg. Cent.. it is immune from subsequent 
cracking of this kind, even if severely cold worked by 
drawing, spinning, &c. The same material, after annealing 
at 400 deg. Cent. or upwards, on the other hand, is ex- 
tremely subject to this type of failure. The characteristic 
difference in micro-structure has already been illustrated. 
If, however, chemical action on the intercrystalline cement 
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were the primary cause of c , it is not easy to, see 
why such chemical action should not penetrate a jagged, 
irregular boundary as easily, or almost as easily, as one 
which is smooth and almost plane. On the alternative 
view, that some movement at the boundaries is essential 
to intercrystalline cracking, this difference in the behaviour 
of the metal in its two conditions is, as already indicated, 
readily explained. 

Still more striking in its bearing on the relative value 
of the two alternative views is the experimental demon- 
stration which I have been able to obtain of the fact that, 
in the first instance, chemical action on the material in 
the boundaries occurs in this aluminium alloy, thus 
completing the strict analogy of its behaviour with that 
of brass, but that this action is not @ necessary cause of 
cracking, although it serves to accelerate the process very 
greatly. In the first place, it may be interesting to state 
that the aluminium alloy in a suitable condition of micro- 
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nishes, incidentally, another, reason for invoking some 
form of movement in the boundary material in explanation 
of the cracking process; if this were not necessary it is 
difficult to see why in time these same chemical actions 


should not entirely disintegrate the metal. The action 
may, however, be conceived as taking place vigorously 
at first on any exposed edges of the intercrystalline 


material, but coming to an end very rapidly owing to the 
accumulation of the chemical products of the reaction in 
the very narrow crystal interstices, The result of such a 
limited attack would be a slight concentration of stress, 
not upon the crystals at either side of the narrow and 
shallow fissure, but upon the intercrystalline material 
immediately below the zone reached by chemical attack. 
Here, I conceive it, viscous or visco-elastic movement must 
then occur, as a result of which the layer of accumulated 
rea@tion products would be slightly displaced and broken ; 
@ fresh surface of intercrystalline material would then 








structure and strain, cracks rapidly under the infl of 
a solution of a mercury salt—-a recent observation which 
further serves to clinch the strict analogy between this 
material and brass. It has not, however, been necessary 
to consider the action of ammonia because in this material 
the action of ordinary air, due either to oxygen or to water 
vapour or both, is sufficient to bring about rapid cracking. 
The experiments in question have been carried out since 
the publication of the paper by Moore, Beckinsale and 
Mallinson, for the purpose of testing the accuracy of their 
views. In the first place, in order to eliminate the possi- 
bility that chemical action on the intore line material 
might occur during the process of “ over-annealing” 
itself, this operation has been carried out, commencing 
with material in the normal immune condition, by anneal- 
ing one portion in air in the ordinary way and another in a 
carefully maintained atmosphere of hydrogen, the same 
duration of exposure to a temperature of 450 deg. Sent. 
being given to both. When subsequently strained and 
left exposed to the air in the ordinary way, specimens from 
both batches underwent typical cracking in much the 
same time. Duplicate sets of specimens were then pre- 
pared and ‘lated under stress. In the first series of experi- 
ments one set was left exposed to the air while the other 
set was, immediately after being strained, placed in a closed 
galss vessel from which the air was exhausted by a powerful 
mechanical pump capable of yielding a high vacuum, the 
vessel being sufficiently tight to maintain the v for 
several days. Here it was found that while the specimens 
exposed to the air cracked in times ranging from a few 
hours to one day, those in the vacuum eracked much more 
slowly, the time occupied varying from four to seven days ; 
there appeared to be no marked difference between speci- 
mens which had been over-annealed in air and those treated 
in hydrogen. These experiments, in so far as they show 
that in this alloy also c ical action plays a part in the 
production of cracks, equally shows that this part is essen- 
tially that of accelerating the action, but the action takes 
place even under conditions in which the possibility of 
chemical action is excluded. In order further to establish 
this conclusion a second series of experiments were carried 
out on similar lines to those just described, but with this 
difference, that while one set. of stressed specimens were 
exposed to the air as before, the others were immediately 
placea in a closed vessel through which .was passed a 
stream of pure dry hydrogen gas. The result obtained was 
similar to thet of the series in vacuo ; the specimans kept 
in hydrogen again cracked, but again much miore slowly 
than those left in the air. 

If it be accepted—and it is difficult to evade the point— 
that the phenomenon of intercrystalline cracking in this 
alloy is essentially the same as those which occur in brass, 
there are two questions which demand an answer. The 
first is why, as Moore and his collaborators have shown, 
‘** season cracking ” is not readily observed in brass in the 
absence of chemical action. The answer is that the data 
of the investigators named are not sufficiently extensive 
to justify the conclusion that such cracking does not or 
cannot occur without the intervention of chemical action. 
It is, of course, easy to suggest that there is nearly every- 
where enough ammonia in the air to produce the action 
required, but actual experiments made at the National 
Physical Laboratory in rooms quite away from any known 
sources of ammonia have furnished specimens of brass 
which have none the less undergone intercrystalline crack- 
ing, although only after the lapse of considerable time. 
But apart from these observations, it is evident that since 
even in slightly contaminated at pheres brass some- 
times exists under considerable internal stress for many 
months or even years before failure occurs, we must expect 
that in the absence of chemical action the time required 
to bring about failure would be very much longer and 
might thus be a matter of a considers ble number of years. 
One would anticipate, from its higher melting point, that 
viseous movements in braes would be much slower under 
a given séress than in an aluminium alloy of much lower 
melting point. This important time factor, therefore, may 
well be regarded as adequately explaining the rarity of 
observed cases of “ season cracking ’’ in brass not exposed 
to known chemical agencies. : 

The second question that arises relates to the means, if 
any, whereby brass, like the aluminium alloy, could be 
rendered immune from cracking even if exposed to severe 
prolonged stress. From the practical point of view the 
answer is disappointing, since it seems that a structure 
showing really irregular jagged crystal boundaries cannot 
be readily produced in brass. Even when manganese is 
added to the alloy the normal habit of its crystallisation 
with particularly smooth and regular boundaries does not 
appear to be altered. Variations in heat and mechanical 
treatment affect the size of the crystal structure, but not 
the character of the crystal boundaries. To this extent the 
strict analogy between brass and the alloy breaks down, 
but the microscope clearly shows the reason. 

One further point remains to be considered. If it is 
admitted, as it certainly must be, that chemical actions éf 
a certain kind serve as very marked accelerators of inter- 
crystalline cracking, it may be asked how this accelerating 
action is accounted for on the view that cracking is caused 
by slight viscous movement in the crystal boundaries. 
The answer to this question lies in the fact that these 
chemical actions bring about such accelerated cracking 
only when the metal is under tensile or other stress tend- 
ing to separate the crystals from one another. In the 
absence of such stress ths attack on the gage” Sy aye 
material does not occur to any great extent. is fur- 














b exposed. In this way the action would be - 
pagated at a relatively very rapid rate by the combined 
effects of viscous movement and chemical attack. In 
the absence of stress there can be no viscous movement 
and consequently the chemical attack also comes to an 
end. It is interesting to note, in connection with a con- 
tribution to the present general discussion by L. Archbutt, 
that vibration would tend to assist the loosening of any 
protective layer of reaction products and would thus tend 
to accelerate the action still fugther. 

Many further points, rolating to such phenomena as 
“fire cracking” and the intercrystalline cracking some- 
times encountered in certain castings, might be discussed 
from the point of view of the theoretical explanations 
which have been advanced. Enough has, however, been 
said already to place the present position of the various 
explanations before those interested. The case for the 
explanation put forward in 1918 by Mr. 8. L. Archbutt 
and myself still appears to me to be overwhelmingly 
strong as compared with that for any other explanation 
before us ; but it must be recognised that our knowledge of 
the whole matter has been very appreciably advanced by 
the full recognition which, thanks to the work of Moore 
and his collaborators, must now be given to the accelerating 
effect of certain chemical actions. It is not claimed or 
suggested that the whole of the facts of this subject are yet 
known or that the explanations offered are finally esta- 
blished. For the moment I believe that ee 
holds the field, but it must be recognised fuller 
comes fuller understanding, and in the light of 
we must be pared to modify 
the | which we have of these complex 
i isms of metallic cohesion. Meanwhile 
the formulation of such explanations and their discussion 
leads to a better understanding of the facts and to further 
experimental research. 
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trade of Coventry. The shortage of fuel is hitting the 
foundry and furnace shops badly. Last week two well- 
knowfi fiems received orders which would keep them fully 
employed for, four or five weeks. . They have slack, but 
that by itself is insufficient to give the required heat, and 
unless coal is forthcoming one of the firms will have to 
close down. 


Advance in Foundry Pig Iron. 


An extraordinary situation has developed in the 
foundry pig iron trade. When I say “ extraordinary,” | 
mean that the condition is remarkable during @ period of 
acute trade depression like the present. Owing to the 
blowing-out of arenes which has followed upon the coal 
strike, foundry pig iron has become scarce, and there is 
a ‘general expectation that when foundries are ready to 
begin normal uction, something like a famine in this 
material is a likely development. Already Derbyshire 
makes have advanced £1 per ton. Derbyshire No. 3, 
which could be bought at something like £7 5s. when the 
stringency began to make itself felt, is now quoted at 
£8 58. This advance is, of course, in harmony with the 
108. per ton advance which has just occurred in the best 
qualities of ( leveland iron, arising from the same blowing- 
out of furnaces. No definite advance seems to have been 
demanded yet by Staffordshire and Northampton foundry 
makers—at least, nothing so considerable as the increase 
noted in Derbyshire iron—but there can be little doubt 
that if the present shortness of supplies continues these 
districts will seek to share in the better things which have 
been established in Derbyshire foundry qualities. Buyers 
of foundry iron would do well, therefore, to have a careful 
eye to the current tendency of the market, unless they 
wish to be caught with bare stocks and prices steadily 
rising against them. In this district at present prices 
appear to be still weak, because the stocks are somewhat 
larger, and the holders are anxious to get rid of them, in 
view of the losses already sustained on products manu- 
factured under the most costly conditions. Complaints 
of searcity are, however, becoming more frequent. During 
the past month there has been a relatively substantial 
liquidation of pig iron stocks of all sorts on the Birmingham 
market. Though consumption has been small, the market 
has been working on a diminishing reserve, and with all 
the blast-furnaces, save one or two, inactive, attention 
has been focussed on the unused margin of raw material. 
The consumption of forge iron has declined to vanishing 
point, and as long as that position remains it is not sus- 
ceptible to any new impulse. Local iron merchants are 
still making sales of iron to agricultural buyers. Till 
operations were vetoed by the suspension of coal-getting 
many furnace owners chose to incur a certain loss as the 
least expensive alternative. In other cases the drastic 
curtailment of output had already begun. The plight 
of iron and steel traders would have been less serious but 
for the inflation of the market in the time of shortage. It 
is no longer a question of holding on till the tide turns. 
The dislocations of the past month have forced sacrifices 
which the raw ironmaster was ing to avert. He 
will not now want to resume production till he can see a 
fair chance of selling his output at a profit. As blast - 
furnaces are put out of action reluctantly, and sometimes 
operate for several years without a stoppage, the present 
opportunity is being utilised for repairs to the fullest 
extent, and where ible large and modern furnaces 
will these of the obsolete and old-fashioned type. 
A great many furnaces will be permanently shut down. 
ber of furnaces now blowing in the whole country 





WarrsuntTipe opens in a hop h The nu 
Only by getting their raw material from — ee 
sources have many Midland manufacturers n able to| during the month. 


carry on at all. Now that plants have been closed down 
on all hands under the compulsion of fuel shortage, they 
will not be restarted till there is a reasonable chance of 
remunerative working. Authorities connected with the 
iron and steel trades state that unless the pithead price 
of coal can be brought down to something like £1 per ton 
they would not be justified in restarting plants. Appre- 
hension has been expressed concerning the fate of furna es 
which were damped down some months ago, and for which 
more fuel is required if they are to be prevented from going 
out altogether. The coke ovens are still being drawn 
once or twice a week, however, and there are other 
materials available for keeping furnaces alight if it be 
thought worth while to do so. It is so disastrous to the 
lining and general structure of a blast-furnace to allow it 
to cool that such a contingency would only be faced in 
the last resort. Naturally, owners will think not only of 
the possibility of maintaining the fires, but of the pros- 

of making profitable use of the furnaces later on. 
The financial position is serious. Present losses are heavy, 
but prospective losses through damage to plant must 
assume a more formidable ratio. The full extent of the 
injury to furnaces through cooling will not be known till 
the time comes for restarting. In some cases reconstruc- 
tion work is already being undertaken in anticipation. 
In this connection, it is interesting to note that fifteen new 
furnaces are in course of construction, three of them being 
in South Staffordshire, one in North Staffordshire, three 
in Derbyshire, one in Northamptonshire, two in Lincoln- 
shire, and one in Nottinghamshire and Leicestershire. 
It is to guard against an extention of the mischief that 
endeavours are being made to keep the blast-furnaces 
going. The effect of the strike in the Black Country is 
ere, aia the fuel shortage being credited with having 
created 30,000 unemployed. It is apparent that the 
further restriction of working hours made imperative 
in many factories by the curtailment of gas supplies will 
greatly increase this number. The figures have gone up 
with leaps and bounds since the commencement of the 
struggle. As far as possible, firms are endeavouring to- 
avoid complete discharges, but, added to the coal shortage 
at the works, the restriction of gas has made necessary 
a complete readjustment of the short time system now 
generally in vogue. The struggle between the miners and 
the mineowners is inflicting untold.hardships on innumer- 
able people who have no direct part in the quarrel. In 
Birmingham something like 25 per cent. of the engineers 
are unemployed, and like numbers are not getting more 
than two or three days’ work a week. The union that 
has less than 20 per cent. of its members on the out-of- 
work fund may congratulate itself on occupying an 
exceptionally favoured position. Many of the men have 
been without employment so } that they have nearly 
exhausted their claims. The strike is crippling the 





is given as being thirteen, a reduction of over one hundred 
It is believed that the total production 
of these furnaces does not exceed 2009 tons a day, a 
mere bag pared with the normal requirements 
even of those engineering and other works still remaining 
in operation. These requirements can only be met from 
the accumulations of pig iron at blown-out furnaces. 


Iron Price Revision Delayed. 


The time has not yet arrived for the expected 
revision of best iron, but it is likely enough that a reduc- 
tion will not be long postponed. The present nominal 
relation of marked to unmarked bars is probably without 
precedent. The former are at £27 10s., and the latter 
£19. The usual relation is a difference of about £3 per 
ton, and no doubt this will be adjusted when actual 
offers of business make the consideration of pricea once 
more worth attention. The coal strike found nearly all 
the marked bar houses with fairly satisfactory reserves 
of orders, sufficient to have occupied them for some months 
to come. Trade in galvanised sheets is in abeyance. 
There is reason to hope that a better market will spring 
up when it is possible to give deliveries, and meantime 
£22 to £23 is about the price. 


Idle Steel Works. 


The production of steel has ceased. All the 
foi and nearly all the rolling mills have come to the 
jas their fuel resources, or practically so. There are 
no further supplies of any magnitude to draw on. There 
is no formal change in prices, nor is there likely to be as 
long as the present stagnation continues. Tubes are stil! 
being made, but only on a small scale. Strip makers 
have disposed of their stocks, and have no means of re- 
placing them, so that i raw material is required, it can 
only be got from the Continent. Quotations for French 
and Belgian products show an upward tendency. About 
5s. has been put on the price of billets, but they can be 
bought at £7 15s. delivered at works. The last quotation 
for English billets was about £12. A good deal of Belgian 
material is coming in. British buyers take less kindly 
than ever to the Belgian system of prompt cash payments 
in the present state of financial stress, and to an increasing 
extent they have found it necessary’ to sp»cify their 
requirements in the matter of quality. Finished steel 

ars can now be bought in this country at £13 10s., as 
compared with £11 from Belgium. Steel makers are 
keenly interested in the coal position. Steel cannot be 
profitably produced, they state, until hematite pig iron 
can be bought at £6 per ton and coke at £1 10s. 


South Staffordshire Mi 
The mines in the South Staffordshire area are 
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ing into peril again. 
sequent lack of funds with which to 


“* Owing to the strike and eon- 
carry on, Pe re 
in the Old Hill district will cease within a week.” is 
was the grave announcement made. on the 4th inst. at 
the monthly meeting of the South Staffordshire Mines 
Drainage Commission, and it means that in the absence 
of some totally unexpected development, the Old Hill 
mines will shortly go the way of those at Ti , already 
‘* drowned out ’’ and permanently unworkab It means 
also that if the Old Hawne pumps should cease, which 
they are expected to for lack of fuel, enormous 
will also be done to the mines of the Hales Owen district. 


Wire. 


Rather more activity has been observed in the 
wire trade. Some of our Oversea Dependencies are in- 
quiring for early supplies on a larger scale and a certain 
amount of business has been negotiated. 


— ——_] 
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LANCASHIRE. 
(From our own Correspondents.) 


Mancuesrer, Thursday. 
Iron, Steel and Metals. 


THE general condition of the market goes steadily 
from bad to worse, and it is almost impossible now to do 
any business either in iron or in the non-ferrous metals. 
Of the latter there is, of course, a plentiful supply, but 
the supply of iron and steel is being rapidly cut off, and 
for manufacturing purposes the first is not much use 
without the second. And then, of course, the disappear- 
ance of the supplies of fuel is rapidly bringing all manu- 
facturing to an ignominious end. Manchester is now 
beginning to follow the example of the other great cities 
in the cutting down of the gas supply, which is so important 
to many manufacturing houses in the district. 


Metals. 


The forward movement in standard copper for 
prompt and near delivery has continued, and the gap 
between cash and three-months copper has increased, 
together with the natural difference between standard 
and refined ingot. There are people who think that a 
** squeeze” in cash copper is being engineered, and the 
position certainly favours this supposition. America is 
credited with this movement, although one would have 
thought that America had enough to do in financing her 
own copper trade. The position is a little obscure, but the 
increase of the backwardation must give cause for anxiety ; 
and it would seem wise for outsiders to keep outside for 
a week or two, The future of copper prices is fairly well 
assured——unless it is the intention of the working class 
and the Government to destroy the trade of this country 
entirely—-but the great upward movement cannot well 
begin until general industry can be resumed. The prices 
for refined ingot copper have not moved to any extent ; 
and so far the prices for manufactured copper and brass 
have not been seriously affected. According to the reports 
of merchants here, the actual demand for refined copper 
is suspended altogether, and the fact that electro ytic 
ingot could be bought at the same price as standard has 
no stimulating effect. The prices for sheets, tubes, &c., 
have, of course, not been put down nearly low enough to 
induce anyone to buy who does not need a supply for 
i iate use. Tin has been.a fairly firm market and is 
inclined to move up further rather than to come down 
again. It now seems quite probable that the prices 
touched early in March will be the lowest of the year. 
Consumers here are, of course, buying very little, and pur 
own production of tin has come to an end for lack of fuel ; 
but other markets ers buying, and the stocks in the 
Straita are being reduced to a certain extent. There 
was a sharp upwerd movement in lead at the beginning 
of this week, and the market has a very firm ap ce. 
Shipments of Spanish lead to America have perhaps caused 
our market for prompt lead to be agitated. In spelter 
there is not much change, but the market is rather 
stronger, perhaps in sympathy with lead. 


Foundry Iron. 


There is still a little business going on here in 
No. 3 foundry pig iron, but the transactions are retail in 
character; and indeed there is not enough iron left in 
stock to enable wholesale selling to go on. The theory of 
the holders of foundry iron is that the stoppage of supplies 
will last long enough to enable them to clear out a is 
left at comparatively high prices, say, anything from £8 
to £9 per ton delivered in Manchester; although it is 
realised that when general business is resumed foundry 
iron must be available at much less than these prices. 
There is, of course, no production now, and it is fairly 
clear that the ending of the coal dispute would not enable 
makers to resume producing pig iron unless the new fuel 
supply were at prices fully 50 per cent. lower than those 
of last year, and probably more than 50 per cent. Con- 
tinental iron seems to be coming in now at about £5 per 
ton, and it is clear that British foundry iron must be pro- 
duced to sell at not more than £6 per ton. Blast-furnace 
fuel, therefore, ought not to cost more than about 25s. per 
ton. As regards forge pig iron, the demand seems now 
to have ceased altogether. There is plenty of this class of 
iron to be had, and when the furnaces resume, of course 
more forge than foundry will be made at first ; so that it 
is quite probable that the price of forge iron will fall lower 
than it is at present. 


Scrap. 


The market for scrap is quit® idle at present. 
There are no buyers of wrought iron or steel scrap, and 
the prices are quite nominal. In foundry scrap perhaps a 
little business can be done occasionally at from £6 to 
£6 15s. per ton, according to quality, and dealers seem to 
think that these prices will be maintained ; but one has 
one’s doubts. 


Salford Electricity Supply. 


THE ENGINEER 





growth of the use of electrical energy for power purposes 
than that provided by the Salford ion, the present 
works of which, at Frederick-road, Pendleton, have now 
become quite inadequate for the requirements of such a 
great industrial district. Originally this station was 
sey with eight Browett- Lindley engines and dynamos 
of a total capacity of 6400 kilowatts, all of which have 
been gradually replaced by turbo-generators, the total 
capacity of which is now 20,000 kilowatts, with a rotary 
converter plant of a capacity of 7000 kilowatts. On 
Monday last the forma! ceremony of starting up the latest 
addition to the plant in the shape of a 5000-kilowatt 
turbo-alternator supplied by the Metropolitan-Vickers 
Electrical Company, Limited, took place. With the 
installation of that set, the possibilities of extension at 
Frederick-road works are exhausted, and the Committee 
has recently acquired a new site at Agecroft adjoining the 
river Irwell, extending to 49 acres, on which it is proposed 
to erect a new power station of approximately 50,000 
kilowatts capacity. The site has been approved by the 
Electricity Commissioners, and in order to relieve unem- 
ployment in the borough, it was decided in January last 
to carry out the preliminary levelling and excavation 
work at a cost of approximately £20,000. The capital 
cost of the station is estimated at about £1;200,000, and 
it is anticipated that the station will become self-supporting 
from the first, or at the most the second year after com- 
mencing supply. The new turbo set at Frederick-road 
runs at a speed of 3000 revolutions per minute. It has 
twelve stages and generates three-phase current at 50 
eycles and 6600 volts pressure. The turbine is equipped 
with a self-contained system of feed-water heating 
arranged within the turbine casing, across which it extends 
at the exhaust end. The heater tubes are exposed to 
steam diverted from the main turbine at a pressure which 
corresponds to a vacuum of about 20in. The feed water 
is circulated through the heater by the main condenser 
extraction pump, and is heated to a temperature of 
approximately 160 deg. Fah. The heater is arranged to 
utilise leakage steam from the glands and other sources. 
It is anticipated that the steam consumption of this new 
set at full, three-quarter and half loads will not exceed 


12.75 1b., 13.26 lb., and 13.921b. per kilowatt-hour 
respectively. 
Barrow-tn-Fcrness, Thursday. 
Hematites. 


There is nothing new to report in connection 
with the hematite pig iron trade of North Lancashire and 
Cumberland. The whole of the iron-producing plant 
remains idle, and its re-start not only depends upon the 
dispute in the coal trade, but on a revival in trade generally. 
That revival depends to a very great extent on smelters 
being able to produce iron at a price that will compete 
against other markets. Cheaper supplies of ore are 
assured as a result of the agreement arrived at some 
time ago as between the mineowners and the men. The 
latest returns show a considerable reduction in wages. 
In the iron smelting trade wages are also fixed on a sliding 
scale, Business is at a staridstill. 


Iren Ore. 


In the hematite iron ore trade there is complete 
idleness. No ore is required, and there is not the slightest 
inclination on the part of raisers to run up stores at ‘the 
pit mouths, with every possibility of cheaper rates in the 
future. No ore is being imported from Spain or North 
Africa. 


Steel. 


Last week the Barrow hoop works were engaged 
from the Tuesday morning to the end of the week, but 
this week they have been standing idle. In the steel trade 
proper nothing is being done either in the way of business 
or at the works. 


Shipbuilding and Engi ing. 
Short time is being worked in both these trades, 

and on Saturday last there was a further cutting down in 

the staff, as there was nothing for some of the men to do, 








SHEFFIELD. 
(From our own Correspondent.) 


Mr. Smith's Favourite Pose. 


Tas week commenced with fresh hopes that 

in the coalfields might be reached by the end of the 
Vhitsuntide holiday—hopes that were strengthened by a 
declaration by Mr. Herbert Smith, President of the York- 
shire Miners’ Association and Acting President of the 
Federation, in the course of a speech delivered here on 
Saturday, to the effect that the miners were prepared for 
a settlement on honourable lines—if wages, percentage; 
and profits were of a national character. Mr. Smith said 
a good many other things, but that was the most reason- 
able of them all, except perhaps his advice to the men not 
to engage in any violence. The value of that counsel, 
however, was rather detracted from by the fact that Mr. 
Smith’s chief anxiety apparently was that the miners 
should “‘ prove that police, soldiers, sailors and defence 
units were not required to keep them in order,” and that 
therefore the Government was simply wasting a million 
sterling every week on the maintenance of a Defence 
Force, beside losing two and a-half millions a week in 
traffic on the railways, all of which the taxpayers would 
have to make good. Although in his speech Ms. Smith 
said a good many other things, few of them were of the 
kind that mattered much, but there was one to which I 
should like to draw special attention. ‘“ We are told,” 
he said, “ we are fighting a political issue. I wish to 
dissociate both my Association and the Federation from 
that. We are compelled to fight because of the action of 
the owners and the Government.” So? How came it, 
then, I wonder, that a littiqpearlier in his speech, Mr. 
Smith said: “ That is the position we are in through our 





There are few more remarkable examples of the 





own ignorance, because we had not the Government of 
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this country in our own hands some years since. What- 
ever we sow, we shall reap; and to-day our women and 
children are starving to th to get to the position we 
should have held."’ Possibly, of course, Mr. Smith may 
have intended no political meaning to be read into that 
statement ; but for those of us whose minds are untrained 
to such fine distinctions it is quite easy to fall into the 
error of believing that politics were implied 





More Works Close Down. 


That the rank and file of the miners are suffering 
through the strike, there is, unfortunately, no room for 
doubt, and their most poignant suffering is the sight of 
dependents being very short of food. Their endurance is 
wonderful ; but the loyalty they have shown to the orders 
of the Federation has involved far more men and de- 
pendents in other trades than the colliers can account for, 
and has done more to ruin the commerce of the nation 
than any other single course ever has done. Take this 
industrial area, for example. One by one the great works 
are closing down entirely. Last week it was Steel, Peech 
and Tozer’s concern that temporarily ceased operations 
entirely. Now it is Hadfields, and between these two 
firms alone there must be almost 10,000 men and youths 
added to the army of workless, which in Sheffield and the 
surrounding districts will now number not far off 100,000. 
How some of the families, with no support but the Govern- 
ment allowance of unemployment pay, manage to exist 
is a mystery. Several of the chief works here are still 
struggling to keep one or two departments in operation, 
but the effort is more in the interests of the men than any- 
thing else, for the game is becoming not worth the candle. 
Large numbers of the smaller firms have long ago shut 
down, not a few with little hope of ever re-opening. 
Business failures are becoming lamentably numerous, 
though by tacit agreement as little as possible is being 
said about them. They are the casualties of the industrial 
erisis through which we are passing. 


What we Sow we Reap. 


Tf Labour could only realise what it is making 
itself responsinle for and also understand the eternal truth 
of Mr. Herbert Smith's observation quoted above, ** What- 
ever we sow, we shall reap”! It is pathetic to see plant 
and machinery, doubled and even quadrupled since the 
pre-war days, and representing millions sterling, lying 
idle—machinery capable of making such a valuable con- 
tribution toward the restoration of British home and 
overseas trade, yet now impotent. Works run by elec- 
tricity and using Corporation current—and there are 
many of them—are, of course, rationed down to 50 per 
cent. of their normal consumption of power. Some of 
them still have orders to execute, more particularly in the 
lighter steels, and these are working at top speed in order 
to get as much output as possible from the reduced power. 
But when they close to-day—Friday—or to-morrow for 
the Whitsuntide holiday it will mean for many of them no 
re-opening until the Labour trouble has been settled 
There is still a certain amount of export business proceed - 
ing. A list I have just seen includes steel for Rosario and 
Melbourne ; files for Fernando, Christchurch and Lagos ; 
drills for Colombo ; sheep shears for Callao and Sydney ; 
machetes for Calabar, Victoria (Cameroons), Opobo and 
Bathurst ; hardware for Perth, W.A.; tools for Barcelona ; 
hammer heads for Colombo ; machine knives for Lahore ; 
cutlery for Amapala, Vera Cruz, Valparaiso, Mollendo, 
Buenos Aires, Cartegena, Beira and Natal; and saws for 
Dar-es-Salaam. 


Buying from Hand to Mouth. 


A list of that character is very incomplete, but 
serves to indicate that export movements are still being 
maintained, though in ever-decreasing volume. Inquiries 
are actually coming from oversea markets, but our prices 
are not sufficiently low, as a rule, to secure the business, 
even if we could, under prevailing conditions, execute it 
The fact is clear, however, that whenever Labour sees 
fit to put a perind to its tomfoolery—if the step is not 
delayed too long—there is a section of overseas trade 
which would respond at once. On the home markets 
buyers have for quite a long time now been living from 
hand to mouth, just ordering sufficient to tide them over 
from day to day, being unwilling to commit themselves 
any distance ahead in the face of so much uncertainty. 
Such business in ordinary times would neither be offered 
nor accepted, and even now its execution leaves scarcely 
a rim of profit. In spite of all the difficulties, Sheffield 
seems to be maintaining a fair amount of trade with Ire- 
land, which is one of its very old-established markets, 
but deliveries are uncertain, and uncertain, too, is the 
tra rt of letters containing cash! The position of 
high-speed steel shows no improvement, of course—how 
can it be expected to ?—and only in exceptional instances 
are crucible furnaces being operated. On the other hand, 
I noticed a local advertisement the other day—Saturday 
—requiring a crucible furnace of about twelve holes, so 
that someone is able to defy the circumstances of the day. 
The market for ferro-alloys may be said to be almost 
entirely suspended, though a little business is still pro- 
ceeding, and, regarding basic steel billets and iron, mer- 
chant houses say the difference in quotations between this 
district and the Continent, although very much narrower 
than a few weeks ago, is too wide yet for them to turn 
down offers of foreign material, which manufacturers of 
steel goods must have if they are to compete in any 
degree whatever with continental rivals. 


Australian Trade. 


With the restoration of the coal supplies, how- 
ever, and a determination on the part of Labour to ** make 
good,” there is sufficient substantial business in sight in 
this district, particularly in electrical engineering and 
railway and tramway steel requirements, to lay the founda- 
tion of trade reconstruction and to commence a more or 
less rapid absorption of the unemployed. Jus t at the 
moment, manufacturers here who do regular vusiness 
with Australia are very disturbed about the Common- 
wealth’s latest pro affecting imports. They may be 
framed with the idea of putting a curb on the too-aggres- 
sive German exporter, but they are at the same time 
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aiming a very direct blow at the export trade of the Old 
Country, and the Federation of British Industries and 
the Association of Chambers of Commerce are doing their 
utmost to have the position revised. 


City’s Engineering Schemes. 
The Sheffield Corporation has in hand plans for 
a new refuse disposal scheme, for which permission was 
obtained from the Ministry of Health for the expenditure 
of £200,000. Contracts have already been entered into 
involving £125,000. As the result of tenders submitted, 
the building and reinforced concrete work and the supply 
of a locomotive have been placed locally, the constructional 
steel work and the supply of mechanical stokers have 
gone to Manchester, the erection of certain plant to Dur- 
ham, and the supply of water-tube boilers to a London 
firm. By this scheme, it is expected that the Corporation 
will effect a saving, after paying all capital charges, of 
at least £14,000 on the present annual costs. Another 
matter the Corporation has been considering has relation 
to the city’s housing schemes, the proposal being that 
tenders be accepted for the erection on the Manor Estate 
of 78 parloured houses at £830 per house and 319 non- 
parloured houses at £730 a house, at a total cost of £297,610, 
the buildings to be in “ Duo Slab” concrete. Of the 1901 
houses included in the Corporation's schemes, 430 are 
now completed and ready for occupation and 1278 are in 
course of erection. The severe rationing of electric current 
reminds me of another difficulty with which the City 
Council is confronted, viz., supply of power sufficient to 
maintain the electric tramcar services. For the last fort- 
night there have been no Sunday cars, and the daily 
services cease at 10.10 p.m. Leeds, on the other hand, is 
running the normal daily services, as well as on Sundays, 
the reason being that the Electricity Committee hase had 
the boilers converted from coal to oil users, and Sheffield 
people are very naturally asking why such a step has not 
been taken here. The answer is rather interesting. When 
the colliers struck, it seems, Sheffield was in a very much 
more favourable position for coal reserves than was Leeds. 
The latter, therefore, had at once to commence experi- 
menting with oil as a fuel or contemplate the necessity of 
closing down the electricity works altogether Being a 
very enterprising city, it chose the former, and as the strike 
has now been in existence for four or five weeks, Leeds has 
had time to perfect a plan for raising power by oil instead 
of coal. Sheffield still has fairly good coal reserves, and 
while the question of oil fuel is now seriously under con- 
sideration, and has been for a week or so, it would neces- 
sarily be two or three weeks yet before any sucn change 
could be completed 


Other Contracts. 


One of the plans which the Corporation has under 
eonsideration is the cutting of a new wide road from the 
Millhouses to the Whirlow suburbs of Sheffield, passing 
through Ecclesall. Woods, one of the most picturesque 
spots in this part of the country. The cost is not to 
exceed £30,000. Speaking of contracts, I notice that the 
ice-making plant which the Sheffield Pure Ice and Cold 
Storage Company has been erecting at Doncaster is now 
completed, and the cold storage premises adjoining will be 
finished very shortly. The company’s ice-making capacity 
is now 25,000 tons per annum, and its cold stores will hold 
three months’ supply for Sheffield of meat, bacon, butter 
and other perishables. The Lincoln firm of Clayton 
Wagons, Limited, has booked an order from the North- 
Western of India for forty or fifty railway carriage under- 
frames and bogies. 


Bolshevik Propaganda. 


I was very pleased to see that at a meeting last 
week of the .Shetlield Federated Trades and Labour 
Council a resolution urging severance of the trade union 
movement from the ‘“‘ Yellow *’ Amsterdam International 
and its affiliation to the ‘‘ Red ’’ International—Moscow— 
was rejected, as was a further proposal to appoint delegates 
to the latter. The fact, however, that the first motion was 
lost by 108 votes to 64 shows that there were a good many 
members of the Council ready for the change, which, 
of course, if carried to its logieal conclusion—supposing 
there were any logic in Bolshevism—would mean an 
attempt to reduce Britain to the chaotic and tyrannical 
condition of Russia. It is perhaps unnecessary to explain 
the relative positions of the two ‘ Internationals,” but 
the matter ought to be quite clear to everyone concerned, 
because there is a very deiiberate propaganda campaign 
being conducted just now in all our industrial areas with 
the object of poisoning the minds of unwary and dis- 
contented workers against the constitutional methods of 
British government, against the preservation of law and 
order, and against the principle of the co-operation of 
capital and labour as the basis of industrial and commercial 
prosperity. ‘These propagandists are becoming very bold 
in the Sheffield and Rotherham districts, where full 
advantage is being taken of the trouble in the coalfields 
to sow the seeds of national discord, 


What it Means. 


The facts are that British trade unionism is 
fully and officially represented on the International Federa- 
tion of Trade Unions, the last conference of which—the 
Second International—was held in the summer at Amster- 
dam. The delegates to the conference represented the 
cream of trade unionism in Britain, France, Italy, Spain 
and eighteen other countries. Afterwards the Bolsheviks 
formed in Moscow a conference under the auspices of the 
international “ Ceuncil” of Trade Unions, which was a 
very bad imitation of the Federation at Argsterdam, was 
unrepresentative, but was dubbed the “ Third Inter- 
national.” The bitterest feeling possible was shown by 
the latter against the former, beside which the Moscow 
conference was the creation of the Soviet Government, 
which has perpetrated against the legitimate trade union- 
ists of Russia—such, for instance, as the Metal Workers’ 
Union—the most tyrannical and brutal conduct, the ex- 
pression of which quite recently took the form of the 
murder at Krasnoyarsk of 1000 members of the Lumber- 
men’s Union. It is not long since the trade unionists em- 
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is no doubt about these statements. I happen to have in 
my possession documentary evidence of these and many 
other outrages on trade unionists, and I am writing in 
this way to endeavour to show to men in this free country 
who are foolish enough to listen to the claptrap of would- 
be Bolshevists, that they do so to their own hurt, to the 
injury of that trade unionism for which they have hitherto 
stood, and to the destruction of their means of livelihood, 
for the workers of Russia are starving on black bread and 
Soviet soup, and would consider themselves very hand- 
somely paid for a full week's hard work, with four hours’ 
overtime per day, if they received at the end of it the 
equivalent spending power of the sum which the British 
Government pays to the unemployed per week. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
A Grave Statement. 


Sreixine confirmation of the assertion in 
several of my recent letters to the effect that dear coal 
means almost the death-knell of the iron and steel trade 
is forthcoming in a statement compiled by Sir Hugh Bell, 
Bart., president of the Cleveland Mineowners’ iation, 


and Mr. Alfred Hutchinson, president of the Cleveland Iron- 
masters’ Association. They point out that the triangular 
discussion on coal miners’ wages between the employers, 
the miners, and the Government has on the 
assumption that, given a settlement, trade will be well on 
the way to recover its lost position ; but it is important to 
remember that it is not the settlement, but the nature of 
the settlement which matters. The members of the Cleve- 
land iron industry, who produce one-third of the total 
output of the kingdom, are, with their workmen, vitally 
affected by the negotiations ; and although they now, as 
heretofore, decline to diseuss the merits of the dispute, 
wish to enter a strong protest against the payment of any 
subsidy to owners or men, as this will only put a tax upon 
other industries equally or more in need of help and post- 
pone the general revival of trade. The statement goes on 
to point out that the iron and steel industry is the largest 
coal and coke consumer in the country, and its continued 
existence depends upon a cheap and plentiful of 
fuel, and if the differences m the coal trade were settled 
to-morrow, there could be no resumption of work at the 
iron and steel works on the old scale without a very drastic 
reduction in costs. At its pre-strike price the cost of coal 
and coke used to equal nearly three-fourths of the present 
selling price of Cleveland pig iron. This country cannot 
consume the production of its iron and steel works and 
must export about three-fourths of its make of pig iron 
and steel, or that proportion of its plant will remain idle, 
and acute unemployment must follow. The price is largely 
governed by the prices at which pig iron and steel can be 
made and sold on the Continent of Europe and in the 
United States. Although Cleveland pig iron was selling 
at 225s. per ton at the end of 1920, its price to-day is 120s. 
Good foreign pig iron is now coming into this country at 
100s. per ton, so that, assuming foreign import prices do 
not further drop—a large assumption—-home prices will 
probably fall heavily unless we cease to be an exporting 
country and allow foreign pig iron and steel to replace 
British in our home industries. 


Cheap Fuel Essential to Trade Recovery. 


Cheaper fuel is an absolute essential to a recovery 
of our lost business in iron and steel. The consumption of 
coal, or its equivalent, is approximately 2} tons per ton of 
pig iron produeed, and including this in the further pro- 
cess of steel making, nearly 4 tons per ton of finished 
product. Even when direct wages and those in the iron- 
stone mines and limestone quarries have been reduced 
to bed-rock, Cleveland pig iron—excluding all questions 
of profits--cannot be manufactured at a price at which 
foreign iron is now being delivered into this country, 
unless coke of good quality can be delivered to the furnaces 
at about 27s. per ton. At this figure the coal price must 
not exceed, say, I4s. per ton at the pit, or probably even 
less, and then without allowing any profit on coke or on 
the recovery of by-products. Cheap pig and steel must 
be made if our export trade is to be recovered, and 
without the export trade the prospect of being able again 
to find full employment in the ironworks, ironstone mines, 
and the limestone quarries is very remote indeed. Cheap 
iron and steel are equally necessary to the recovery of the 
prosperity of the shipbuilding, engineering, foundry, and 
other industries into whose operations these goods so 
largely enter. All industries have been tremendously 
handicapped by the enormous increase in the cost of fuel 
and transport since 1914. Putting it into percentages, 
the increase has been about 230 per cent. for coke and 
about 140 per cent. for railway dues. The time seems to 
have come when a very broad outlook should be taken 
by all sections of employers and employed. Sacrifices will 
have to be general if work is to be found and trade done. 


Ominous Threats. 

The industrial outlook in the North of England 
tends to become more gloomy and disturbing, and if some 
of the extremists are allowed to decide the matter an 
extension of the idleness so prevalent among the workers 
may be looked for this Whitsuntide. On the railways the 
empty wagons at the big centres are accumulating by the 
thousand, and express and other train services are being 
cut most drastically. Nevertheless, it is stated that some 
of the railwaymen are anxious to pile up the troubles by 
bringing about a strike of all railwaymen on Whit Sunday 
evening to show that they are not altogether unsympathetic 
with the miners. The railwaymen on Tyneside are very 
restless, and at a mass meeting during the week-end they 
passed a resolution deciding to link themselves with the 
unofficial movement and to withdraw their labour in the 
event of a strike on May 15th. Trouble is also brewing 
among the electrical workers. The members of the trade 
unions employed in the various shipbuilding and engineer- 
ing establishments in this gprs have decided to go on strike 
against the proposed redittion of wages. However, it is 
stated that the effect of this action on the shipyards will 


Mar 13, 1921 


VINNIE 


there is little work in the yards and with few exceptions 
the firms would be pleased to close. 


Industry Strangled. 


The industrial situation arising from the coal 
mining stoppage daily becomes more serious. It is now 
very grave in this district ; industry is everywhere being 
strangled and unemployment has reached an ing 
figure. The iron and steel trades are now at a complete 
standstill, and many shipyards are expected to close down 
this week-end for an indefinite period. 


Cleveland Iron Trade. 


The Cleveland iron trade is completely paralysed, 
production having ceased. The market, too, is almost 
neglected. The foreign trade is absolutely idle, consumers 
abroad refusing to pay the price for British iron when they 
can purchase from other countries at lower prices. But a 
few small orders iron are still coming for- 
ward from British buyers, and although a premium of 10s. 
= ton is now being asked on the official minimum for 
oundry iron, a few sales have been recorded. The fact 
is, that already No. 1 Cleveland iron is very scarce, the 
available stock of No. 3 is dwindling, and as it is very 
improbable that many, if any, Cleveland furnaces will be 
blown in shortly even if the miners ¢ome, to terms, there 
seems a likelihood of a pronounced scarcity of Cleveland 
foundry iron, ‘Thus even at the enhanced price it would 
seem to be a policy. of prudence for those who want local 
iron to get it while they can. As a matter of fact, it is still 
much cheaper than Scottish iron at L55s., even if the trans- 
port charges are added, and those who hold stocks locally 
are now attempting to impose conditions upon buyers 
that a proportion of forge iron should be taken with each 
delivery of No. 3. 


Hematite Pig Iron. 


The East Coast hematite pig iron trade ia very 
quiet indeed, the cut of 20s. per ton having given little 
impetus to the home trade, and although 160s. is now the 
nominal price of mixed numbers for home consumption, it 
is understood that 150s. would be accepted for export. 


Manufactured Iron and Steel. 


The manufactured iron and stee! trade has shared 
the fate of other branches of the industry and sales have 
almost ceased. Everyone is waiting, and until a basis of 
settlement has been reached with the miners, business is 
impossible and prices will remain quite nominal. 


The Coal Trade. 
There are no changes in the Northern coal situa- 


tion. Business more or leas is in a state of chronic stagna- 
tion. Nothing much can be done owing to the uncertainty 
of the position, and under the circumstances very little is 
attempted. There are, however, a few inquiries coming in 
continually for delivery in the first month or six weeks 
after the strike is settled, and here and there odd orders 
are acce both on a c.i.f. and also on an f.o0.b. basis, 
but the sum total is not large, and most of the collieries 
look askance at committing themselves ahead ; but, so far 
as can be gauged, the anticipation for the period imme- 
diately after the strike is that there will not be any 
material lowering of the pre-strike values for the first few 
weeks at least. In the meantime there is considerable 
discussion and not a little speculation as to the result of 
the present efforts to import coals into this country from 
the Continent. The feeling in the market during the past 
few days has been more or less one of extreme depression, 
but at the time of writing there is a rather more hopeful 
atmosphere prevailing, due for the most part to the reports 
of efforts being made, more or less unofficial, to end the 
trouble, and there is said to be some tangible grounds for 
believing that the end of the strife and the beginning of a 
durable peace in the coal trade is now appreciably nearer. 








SCOTLAND. 


(From our own Correspondent.) 


Complications. 

Once again, just when it was thought that the 
industrial situation was brightening somewhat, complica- 
tions of a serious nature have arisen, Railwaymen and 
transport workers in their refusal to handle coal have been 
brought into the struggle, even though their headquarters 
decided against strike action. This latest move simply 
forces on the community a situation which would have 
arisen if the strike of the Triple Alliance had materialised. 
The complications which have arisen seem to prove the 
opinion that the decision of the Triple Afliance has only 
led to secret working to arrive at a similar state of affairs 
as would have been established under a straightforward 
pronouncement of a general strike. The undercurrent is 
at work and has so far defied all attempts at a settlement. 
This same currént is attacking the foundations of all 
trades and communities, and more complications may be 
looked for. The people at large look to the Government to 

rotect them from complete disaster, and the longer the 
latter delays action the weaker will grow the faith of the 
former. Trade is at vanishing point, but many are willing 
to do any kind of work in order to preserve what is still 
left to us and also to ensure the foundations of trade and 
the life of the community. Let the Government take this 
attempt to paralyse Britain right by the throat and the 
people will loyally support such action. Delay is dangerous, 
and even a loyal citizen may be alienated by such pro- 
crastination. Thousands of miners would be glad to go 
back to work on the terms already offered, but have had 
no chance to express their opinion by ballot or otherwise. 
Their leaders have scorned proposals made to them, and 
would take all and every concession from the other side 
and preserve the attitude of ‘ our demands or nothing.” 
irit is not open to negotiation, and it is no wonder 








ployed at Petrograd works declared that under the Bol- 
shevik rule they were no longer free men, but slaves. There 


not materially add to the seriousness of the situation, as 


Such a spi 
that complications have arisen. The owners have gone to 
their the to its limit, all tono purposeso far. 
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So-called open negotiation is giving place to something have been cut down. At Cardiff street lighting has been 


else, and meantime the country is loping the tittle pregress 
made by dire struggle since the Seabatio# Of "hostilities Ff 
France. Thousands now unenfyloyedate ready tovtta’ 
work to-morrow, and all that is necessary is a strong 
Government programme. The support is there, but the 
scheme is lacking. If the present upheaval was a purely 
industrial dispute between owners, a settlement could have 
heen reached long since, but .e,certain class thought the 
present too good an opportunity to miss in order to pre- 
mote their own aims and at the same time lay the onus on 
the Government in power. 


Crippled Industry. 


All industries are now in a crippled condition, 
and even with a prompt termination of the coal strike will 
he only in a state of convalescence for a long period. 
Markets are being lost which were, just beginning to open 
up again, and months of plodding will have to be gone 
through all over again. In the meantime practically every- 
thing is reduced to a state of inactivity, a8 each succeed- 
ing week brings further stoppages through lack of fuel. 
And so the miners’ threat of bringing things to a standstill 
is materialising. 


Steel and Iron. 


Practically throughout the Clyde Valley industry 
is almost at a standstill. At the steel works the rolling 
mills are inactive and the galvanised iron departments are 
no better off. Foreign inquiries are reported to be 
better, but the impossibility of naming deliveries gives 
little hope of progress beyond the inquiry stage. Tube 
makers are now very slack, and ‘engimeering firms are 
forced to go very slowly. There is nothing doing in pig 
The majority of the bar mills have stopped, and with 
steel works so idle the demand for pig iron is non-existent, 
Quotations are all firmer owing to future prospects of a 
scarcity when purchasing begins again. 


Coal. 


Supplies of all classes of fuel are at vanishing 
pout. The unloading of the Welsh coal at Glasgow is now 
in progress and is being carried on by Won-union labour, 
and some relief may be gained thereby. For any small 
supplies that fall available very large prices have been 
paid. It is said that 458. per ton has been paid for dross 
and 70s. to 80s, for coal at the pit head and 80s. for bunkers 
at the docks. Conditions in the various districts have 
heen comparatively quiet. during the past week, Ship- 
ments from West of Scotland ports were just a little over 
4”) tons, and from the Lothians and Fifeshire about 1800 
tons. "These were practically all bunkers. Shipments for 
the year to date are 900,000 tons below the same period 
last year, 


iron 








WALES AND ADJOINING COUNTIES. 
(From our own Currespondent. ) 


The Coal Strike. 


Aut hopes and expectations of definite steps 
being taken to bring to an end the present stoppage of 
work in the coalfield have failed to materialise, and at the 
moment of writing dhere appears to be no move towards 
this end. Mr. J. H. Thomas's statement, on the eve of 
his departure for a sea trip, that the strike would be over 
in a week has not been justified ;. in fact, no one in this 
district ever seemed to have any real idea as to what his 
optimism was founded upon. ~ Reports have been current 
that members of Parliament were active, and that steps 
were being taken in other “ influential quarters” to end 
the fight, but all to no purpose, while the speech of the 
Prime Minister at Maidstone has depréssed rather than 
buoyed up the public on account of the manifest pro 
nounced opposition of the Gevernment to the miners’ 
proposed pool of profits, to which the men’s leaders still 
hold firm. Amidst all the suggestions put forward, prin- 
cipally by those who have no practical acquaintance with 
the coal industry, nothing has yet been advanced that 
meets the situation or offers a solution to the dispute. 
The position is that stoppage to all intents and purposes 
resolves itself into a struggle of endurance, entailing a 
loss to the miners of this country of £4,000,000 per week. 
In some quarters the view is entertained that the miners 
will resume work immediately after the Whitsuntide 
holidays, but judging from all appearances a start on 
June 2nd is more probable. 


Situation Locally. 


On the whole, the situation hag not undergone 
any material change in Souths Wales, and there has been 
no development of any particular note. The South Wales 
Miners’ Federation has no funds, as these were exhausted 
long ago. The result is that the miners and their families 
are dependent largely on charity, and the credit which 
they can obtain from co-operative stores and their trades- 
men. The Executive Council of the Federation has had a 
meeting, but nothing of importance bearing on the situa- 
tion came of it. In the coalfield the workmen have for 
the most part conducted themselves well, and no serious 
conflict has occurred. There has been, it is true, a little 
trouble at Porth and Yhysbir, owing,to the opposition 
shown to officials and others who are at work to prevent 
the collieries being damaged, but though these officials 
have in some cases been comeplied to relinquish their 
safety work, it cannot be said that the trouble is extensive. 
The effect of the stoppage upon the employment of men 
not directly concerned in mining is Of course very serious 
and progressive. At the docks work is practically at a 
standstill. So far as is known, no coal has been brought 
from other districts or from abroad to a South Wales 
port, so that no question has urisem concerning its dis- 
charge. 


Restricted Services. 


The continuance of the. strike is affecting the 
public services. 


The railway services on all local lines 
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reduced #o 25 per cent.cof what way used this time twelve 
tramway serviee has by 

about 86 per éent., so that there are seventy-four instead 
of ninety-five cars in service, and the eight-hour day 
of the workmen is reduced to a six-hour day. Mr. Finlay 
A. Gibson, the Director of Distribution of Coal Supplies, 
has issued a direction setting forth that coke and patent 
fuel cam only be acquired or supplied in the Seuth Wales 
area op a permit issued by himself as the authorised 
representative of the Secretary of Mines. This course has 
become necessary, as gas Companies have now to use gas 
coke for their water-gas plants, and bakers in Monmouth- 
shire and South Wales and other areas are gradually 
becoming dependent on gas coke. Such coke cannot 
therefore be any longer spared for household . purposes, 
Mr. Gibson has pointed out that a large quantity of wood 
fuel is immediately available for household use, and 
public authorities are urged to take the necessary steps 
to induce the public and other consumers to utilise such 
fuel and so save coal for light and food production works. 

Coal Trimmers’ Predicament. 

Among the sufferers by the stoppage of work at 

the pits are the coal trimmers at the various South Wales 
orts. Those at Cardiff, Penarth and Barry are not a 
little incensed by the ruling of the Court of Referees 
under the Unemployment Insurance Act that applicants 
are not entitled to benefit for any week in which they 
receive payment from their pool. In a statement by the 
president of the local Trimmers’ Union, it is pointed out 
that the object of the introduction of their scheme of 
pooling the work and wages was to remove a state of 
chronic unemployment. By this means they succeeded 
in eliminating actual unemployment from their midst, 
but as the work offering fluctuates, there was naturally, 
and particularly during the last twelve months, a state 
of under-employment. This, however, was not ecufficient 
to enable their men to register at the labour exchanges 
in the way prescribed by the Act entitling them to benefit. 
After the Act war passed, and anticipating that they would 
not under fairly normal conditions be able to benefit, 
representation was made to the Ministry with the view 
to their being treated as excepted persons. The Ministry 
could not agree to this, unless a guarantee would be given 
that there would be no state of unemployment. As a 
result of the decline in trade, the trimmers found them- 
selves in increasing numbers unemployed, and since the 
national coal stoppage took place there has not been work 
for 5 per cent. of their 1700 members, and for the last 
five or six weeks their men have not done more than one 
day’s work each. The employment exchanges have refused 
to pay the men benetit, notwithstanding the fact that they 
registered in accordance with the requirements of the Act. 


Folly of the Pool. 


A statement has been issued by the secretary 
of the South Wales Coalowners’ Association, pointing out 
that any pooling arrangement means that South Wales 
and the South Wales miners must suffer more than any 
other district in the country. He says that there seems 
to be still prevalent the idea that big profits were made 
prior to the strike on the production of coal, and that the 
pooling of these profits would enable the payment of 
higher wages than those rejected by the miners last week. 
This idea is a profoundly mistaken one. For three months 
there were no profits at all in the industry and to talk, 
therefore, of a pool of profits is to talk of something which 
does not exist and is not likely to exist in the immediate 
future. In the case of South Wales, losses in the first 
three months of the year amounted to over £7,000,000, 
while the losses for the United Kingdom as a whole in 
the same period were approximately £15,000,000. In 
three months in South Wales nearly five million man- 
shifts were lost, and in the aggregate these represented a 
wage value of over £4,000,000. Many collieries were able 
to work only one day a week; a large number only two 
days a week ; while more than sixty collieries were tem- 
porarily closed down. 

Business. 

During the past week business has been a little 
more discussed, and discussions and negotiations are rather 
more active for shipments to be effected as soon as possible 
after the resumption of work. Present prices being men- 
tioned are on the basis of about 42s. 6d. to 45s. for second 
Admiralty large coals, but so far there are few definite 
orders in hand. As regards freight rates, the general 
impression is that tonnage will be obtainable very much 
about the figures ruling immediately before the stoppage, 
viz., 17s. 6d. for West Italian ports and 20s. to 21s. for 
Alexandria, Unfortunately, it appears practically certain 
that there will not be sufficient orders to keep collieries 
working by any means fully when they do re-start. Con 
sumers abroad are naturally safeguarding themselves in 
case the strike in this country is prolonged by taking 
American, German and Belgian coal, so that it is quite 
unreasonable to suppose that orders will be forthcoming 
in any great volume for Welsh coals, quite apart from the 
question of price, which is not favourable to this district. 





Latest News from the Provinces, 





SHEFFIELD. 
The New French Steel. 


Since the announcement from Paris of M. Basset's 
* solution ” of the problem of the preduction of steel direct 
from the iron ore, thus eliminating the blast-furnace, the 
subject has been much discussed by steel experts in this 
district. There was no surprise about the discovery to 
them, for, as a matter of fact, ] hear there were Sheffield 
steel makers present in France during experiments carried 
out by M. Basset_some time ago. For the moment, how- 
ever, they seem disinclined to make any definite state 
ment as to their opinion. There appear to be two points 


involved, first, as to whether M. Basset has solved the 





problem of producing steel direct from the iron ore on a 
really commercial besis, because it was years ago experi 
mienteticiy “anteessfinlly = and, secondly, the effect of the 
discovery on the Gokéeven and by-product industry, seeing 
that the use of coke would be eliminated. A third pout 
is raised, viz., whether the direct process can be made to 
give sufficient control over the product. There is this to 
be said, that nine oryten ago when a somewhat 
similar method was being talked of, a prediction was made 
in Sheffield which the Basset system has every appearahce 
of fulfilling, though whether the Basset steel could com 
ete with Sheftield’s special steels is a further question tu 
» settled. 


WALES AND ADJOLNING COUNTIES, 


Swansea Metal Exchange. 


Business in the steel and tin-plate markets & 
very quiet, but the outlook is regarded as more hopeful, 
chiefly on account of the fact that the foreign exchange is 
more favourable. At the same time, the scarcity 
and the uncertainty as to what the costs will be in the 
future induce makers to refrain from quoting for business 
ahead. Sheet and tin bars meet with no inquiry, the 
official quotation remaining at £13, though continental 
supplies are being offered at £7 per ton. 


of coal 


Miners and Out of Work Pay. 


The decision that miners who were out of 
through slackness of trade before the coalowners gave the 
fourteen days’ notice terminating contracts at the end of 
March are entitled to unemployment benefit, will affect 
thousands of South Wales miners. A case concerning the 
Fernell colliery workmen was taken as a test. case. The 
men were given notice and stopped before the general 
dispyte commenced because there was no trade. All 
workmen stopped under similar conditions are governed 
by the decision. 


work 








LAUNCHES AND TRIAL TRIPS. 


ZanatTe, twin-screw insulated meat steamer; built by 
Cammell Laird and Co., Limited, to the order of Vostey Brus., 
Limited ; dimensions, 228ft. Ly 44ft. by 20f6. 10im.; to eurry 
frozen and chilled products frem Zarate to Buenos Aires. 


Engines, two sets of inverted triple-expansion surface con 
densing, 13}in., 2lin., and 34in. by 10m., pressure 180 1b.; cou 
structed by the builders ; launch, Saturday, March | 2th. 


San Caspar, oil tank steamer; built by Palmer's Shipbuild 
ing and Iron Company, Limited, to the order of the Eagle Oil 
Transport Company, Limited ; dimensions, 548ft. by 68tt. Gin. 
by 48ft. 3in.; to carry 18,000 tons deadweight. Engines, single- 
screw double reduction geared turbines; pressure 300 lb., How- 
den’s forced draught fitted; constructed by the builders ; 
launch, Friday, April 8th. 


Laconia; built by Swan, Hunter and Wigham Richardson, 
Limited, to the order of the Cunard Steamship Company, 
Limited ; dimensions, 623ft. Sin. by 73}ft. by 45ft.; gross tonnage 
about 21,000. Engines, two sets of turbines of the unpulse type, 
pressure 220 Ib. under forced draught , constructed by Wallsend 
Slipway and Engineering Company, Limited ; to carry 340 first- 
‘class, 340 second-class, and 1500 third-class passengers ; launch, 
Saturday, April 9th. 

Guexina; built by Tyne Iron Shipbuilding Company, 
Limited, to the order of the Stag Line, Limited; dimensions, 
331ft. by 48ft. by 23ft. 6in.; to carry 5400 tons deadweight. 
Engines, triple-expansion, 224in., 364$n., and 62}in. by 42in. 
stroke ; constructed by the North-Eastern Marine Engineering 
Company, Limited ; trial trip, Tuesday, April 12th. 


FRANCUNION, oil-carrying barge ; built by Harland and Wolff; 
Limited, to the order of British Union Oil Company, Limited , 
dimensions, 185ft. 6in. by 40ft. by 12ft. 9in.; to carry 1200 tors 
of oil. Engines, compound, 13}in. and 27in. by 18in. stroke. 
pressure 100 lb.; launch, Thursday, April 14th. 








EDUCATIONAL INTELLIGENCE. 


Tux Governing Body of the Finsbury Technical 
announces that the entrance examination for the session 1921 
will be held on Tuesday, September 20th next. Applications 
for admission should be forwarded to the College not later than 
September 15th on forms to be obtained from the Registrar, 
Leonard-street, City-road, E.C. The programe of the College is 
under revision and will be issued in due course. 


College 
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Tue InstrruTion or Gas EnoiNekes: Postrongment oF 
ANNUAL MertTING.—In view of the coal dispute and the 
generally disturbed industrial position, the Council of the 


Institution of Gas Engineers has decided to post pone the annual 
meeting, which was to have opened in London on May 24th 





A New Roapv Wukret.—We have received from the Stagg 
Patent Wheel Company, Limited, of Norwood.read, Herne 
Hill, London, 8.E. 24, some particulars and illustrations of a 


new form of wheel for all kinds of road vehicles. It is made of 
wood, but the usual radial spokes are replaced by U-shaped 
pieces of bent wood, which are let into recesses in the hub and 
held in place by a face flange. The outer ends of ‘the U are, 
of course, fixed in the felloe. It is claimed that the wheels are 
easily repaired and that their maintenance costs less than is 
the case with ordinary wheels. 


Destroyine Locusts By Fire.—-Two engineers, Captam 
P. 8. Hay and Mr. Drummond Bone, who were responsible for 
the design of the liquid fire projectors which were used from 
H.M.8. Findictive in the raid at Zeebrugge Mole, recently sct 
to work to design a suitable type of flame projector for com- 
bating agricultural vermin of all descriptions. It occurred to 
them that masses of locusts with their fight wings would form 
an ideal target, providing that a machine could be designed 
which would be sufficiently portable and simple to operate that 
it could be placed in the hand of an intelligent native. The 
result is that an apparatus has been produced, weighing between 
50 lb. and 60lb., when charged ready for use, and fitted with 
carrying straps in order that it may be slung over the shoulder 
in the manner of a golf bag. This machine, which is known as 
the “ Hay” flame gun, and is being put on the market by the 
B.C.B. Pump Manufacturing Company, Limited, of 75, Victorian 
street, Westminster, will project a continuous jet of liquid tire 
to a distance of 80ft. to 90ft., lasting for approximately half a 


minute. Embodied in the apparatus is a quick-acting valve 
which enables the operator to give intermittent shots to the 
full range of the projection until the flame gun is empty. The 


complete apparatus can then be charged amd ready for use 
again in less than five minutes, 
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Current Prices for Metals and Fuels. 





Boiler Plates... ... 25 
Ship Plates jin. and up 19 
Sections ... ... «. 17 
Steel Sheets J,in. tojin. 19 
Sheets (Gal. Cor. 24 B.G.) 








& Delivered. 


IRON ORE. 
N.W., Coast— 
pea rs a ee 
‘Spanish ... ... ... See 39/- 
ee ee eee 39/- 
N.E. Coast— 
ee a a a et - 
Foreign (c.if.) ... ... ‘i " 37/6 
PIG IRON. 
Home. Export. 
ad £ad. 
ScoTLanD—* 
Hematite ... ewe one 900 2 _ 
No. 1 Foundry ... 810 0 — 
Nea8 » on 850 - 
N.E. Coast— \ 
Hematite Mixed Nos.... 8 00 800 
| Se ae ae ee 826 - 8 2 6 
Cleveland— 
ee ee a 6M 8 wile 610 0 
BSilicious Iron... ... ... 610 0 610 0 
No.3G.M.B. ... ... 600 600 
No. 4 Foundry 519 0 519 0 
No. 4 Forge 517 6 Sw 6 
Mottled 2... 20 ove Sy: we 517 6 
White ccc ice one 515 0 oa. ee 9 
Miptanps. (All Midland prices waiting to be 5 Peadjaated.) 
Staffs. — 
All-mine (Cold Blast)... 17 0 0 tc 17 7 6 
Part Mine Forge ... ... 8 0 0 
- Foundry No. 3 810 0 
Northampton &— 
eit uch 750t715 0 
Bae oe « 700to 710 0 
af Forge ... 610 0 
Derbyshire *#— 
No, 3 Foundry ... ... 710 0 to 810 0 
a 700 
Lincolnshire *— 
Basic... Uncertain. 
Foundry... ose : 
Forge —— «96 eff see ” 
N.W. Coast— 
N. Lanes. and Cam.— 
Hematite Mixed Nos... 9 0 0 
Special ... ... «. « 10 0 Oto 12 0 0 
MANUFACTURED IRON, 
Home. Export. 
£8. 4, 2s 4, 
SocorTLanD— 
Crown Bars ... ... «. 19 0 90 2 0 
Best ,, Se = 
Angles ... 30:0 _ 
Tees est... 00.00. dpc a Clee le - 
N.E. Coast— 
Crown Bars ... ... .. 19 0 0 us 2-@ 6 
=p atm oe UG 2200 
SRE ce co enim, ee . 8210 0 
Tees sen 6s ee eng ee, - 8810 0 
Lancs.— 
Crown Bars ... ... .. 19 0 0 7 _ 
Weapon ce! ee ee BS CO Kee ie BO 
8. Yorxs.— 
Crown Bars ... ... 19 0 6 ™ = 
Bet wy! wm ie DO Cy _— 
Un com ate ope tebe - ooo - 
MIDLaNDs— 
* Marked Bars (Staffs.)... 2710 0 _ 
Crown Bars ... ... .. 19 0 0 _ 
Nut and Bolt Bars yO Se - 
Black Sheets (dbls. ) 18 00t 200 
Galv. Sheets 24 W.G. 
(f.0.b. L’pool, orequal) 22 0 0 ... - 
Gas Tube Strip 22 0 Oto B 0 0 
STEEL, 
Home. * Export,’ 
2a 4d, £4. da, 
Soor.anp—* 


wD cence cn me. OO 
ee eee _ 
i a a - 
et eo —_ 
2% 0 0 








STEEL (continued) 
N.E, Coast— Home. Export. 
2a 4, 2a 4, 


Ship Plates ... ... ... 19 0 
Angles ... 2. «. «. 1710 
Boiler Plates... ... ... 2% 0 
We ia i we B® 
Heavy Rails... ... ... 16 0 
Fish-plates ... ... .. 2 0 
Channels... ... ... .. DW 0 
Hard Billets... ... ... 15 0 
Medium Billets ... .. 1410 


ecoocoecoococsa 
: 
; 
. 
; 


SS See og eee _ 
| he I ee 
| ees oe - 
See me een _ 
a ee ee eres _ 


MANCHESTER ( Prices ibis and uncertain)— 


o:; 
oO 


Bars(Round) .. .. 14 0 Oto 16 0 0 

» (others) we a) ee ee 
Hoops (Best)... ... .. 23 5 0 oe Se 
»  (BoftSteel) .. M50... 200 
Plates ... ... ... «» 18 0 Oto 0 0 0 

» (Lanes. Boiler)... 27 0 Oto 30 0 0 


SHEYFIBLD (Prices irregular and wncertain)— 
Siemens Acid Billets .. 20 0 0 
Bessemer Billets ... ... 1910 0 aa 
Ret Get a a” as BS -OO we O — 
Pee a we on ee SS 
nt wc asa on oe eo Oe 
MIDLaNDs— 
Rolled Bars ... ... ... 1810 0 
Soft Billets and Bars . 12 0 Oto 13 0 0 
i 2 eg J 
Tube Strip .. .. .. 17 0 0 te 18 0 0 
Angles and Joists were 64 Oe PP 
, ee 1810 0 
Bridge and Tank Plates 19 0 0 


NON-FERROUS METALS. 


Swansga— 
Tin-plates, LC., 20 by 14 ... 2. sce nee 26/- to 30/- 
pe | en ae 173 10 0 
= (three menthe) « ose! tas eee 17515 @ 
ae 72 00 
» (three months) .. ... .. 71 00 
Spanish Lead (cash) ... ... 2.0 6. cs 2400 
in (three months)... ... ... ... 4 0 (0 
| ee ee 200 
»» (three months)... 20.0... nce cee 2775 0 
MANCHESTER— 
Copper, Best Selected Ingots ... ... ... 73 00 
pp MAD as lb ee ce lee 75 00 
” Strong Sheets eco 00s 4200 (ese eee 1146 00 
id OD. ci mani em see -0e ol 3 
Brass Loco Tubes oun, ae. on8 008 aes 01 
op ENED sabe 400: 4enes ae: Gaiam O11 & 
SGD. “co cm tm ‘ew atitte 2300 
. _ 2. an me a ee ee 2400 





FERRO ALLOYS. 
(AU prices now nominal). 


Tungsten Metal Powder ... ... . 2/4 per Ib. 


pr eS 2/- per Ib. 
Per Ton, Per Unit. 


Ferro Chrome, 4 p.c. to 6 p c. carbon.., £37 15/- 
ps 6 p.c. to 8 p.c, a £37 15/- 
a 8 p.c. to 10 p.c, om £3610 0 16b/- 
- Specially Refined o 
Max. 2p.c. carbon ... ... ... £86 82/- 
oe SRS ote a 6 39/- 
» O75 p.c. carbon... ... ...£120 47/- 


»» carbonfree ... ... ... ... 3/- per Ib, 
Metallic Chromium... ... ... ... 6/6 per Ib, 
Ferro Manganese - (per ton) £25 
os Silicon, 45 p.c. to 50 pre. ode —-> 0 scale per 
unit, - 


* vp TE PO. ee ee wee «nee 28, scale 12/- por anit, 
vy Vanadium 2... sce see cae vee 26/- por lb. 
» Molybdenum... ... ... ... «+» 7/9 per lb, 
Nickel (per ton) ... ... .1. 0s oo £206 
Cobalt ... coe cee cee cee 19/- por Ih, 
Alaminium (per ‘ton) oss! aad eee pw 





LaRARKSHIRE— 
(f.0.b. Glasgow)—Steam 2... 2. 2. os 


” ” Trebles .... i z. eee 
” ” Doubles .... ... see see 
” ” Singles a ee ee) 


(f.0.b, Ports}—Steam ...0 2.0 6. cee cee 
” ” Splint ae) ee ee 
” ” Trebles ... a -sée. enn 
Firsseins— 
(f.0.b. Methil or Burnt- 
Screened Nevigntion ao! a: 
pS ome fe 


Doubles ... . 
Singles ... ... 
LoraiaNs— 
(£.0.b. Leith)— Best Steam =... 
I Se ade Seats ae. “te 
Singles ... Peek tne 
ENGLAND. 
°N.W. Coast— 


UND as cowie. tee ‘ee <-ebtee 
NORTHUMBERLAND— Home, 

Best Steams ... ... 36/2 oe 

Second Steams ... 33/- on 

Tee - <s0~ ask 30/8 ond 


Unscoreened ... ... 82/8 ine 
Household ... ... 36/- eco 
DursHam— 


SHEFFIELD—’* 

8. Yorks. Best Steam Hards — 

Derbyshire Hards 

GE cs. en. 

Nuts on eee 

Washed Smalls 

Best Hard Slacks . 

Seconds os . 

Soft Natty ,, ... 

Pea — . 

Small a 3 ° 

House, Branch ... ... «« ° 
» Best Silkstone. . ee 


Ordinary Dry Large . ° 
Best Black Vein Large 
Western Valley ,, >’ dns 
Best Eastern Valley Large . 
Washed Nats ... . 
No. 3 Rhondda Lange aes 
s Smalls .. ‘ 
No. 2 - Large .. 
” ” Through ee ° 
- Smalls . . 
Coke (export) ... ... 
Patent Fuel i. ace 
Pitwood (ex ship) ... ... és 
Swansza— 
Coals : 
Best Large ee . 
Seconds ono. een 


a 

WORD bes!’ ets “ie . 

Breaker Duff . ’ : 

Rubbly Culm ... ... . 
Steam Coals: 

EOD cco ep. ow . 


Cargo Throogh ee one oe ow 


*In view of the mines dispute there are practically no markets and the prices for fuels are purely nominal. 


We give those that ruled immediately prior to the suspension of work. 
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Export. 
35/6 to 37/- 
87/6 to 38/6 
40/- to 50/- 

36/6 
33/ 
28/- 


35/6 
40/- 
32/- 


35/- to 40/- 
50/- 
36/6 
32/- 
29/- 


36/- 
34/6 
32/- 
30/- 
27/- 


45/- to 49/- 

56/8 to 60/- 
56/- 

Neutrals, 

42/6 

37/6 to 40/- 
178 

83 /- to 35)- 
45/- 


40/- 
35/- to 37/6 
45/- 
60/- to 70,- 


33/2 to 33/8 
82/8 to 33/2 
31/8 to 32/2 
31/8 to 32/2 
31/2 to 32/2 
28/8 to 30/2 
20/- to 25/- 
20/- to 23/- 

20/- to 25/- 

18/- to 22/- 

15/- to 18/- 

37/2 to 37/8 
33/8 to 34,2 
(55/- export) 





57/- to 59,- 

55/6 to 56/- 
54/- to 55/- 

52/6 to 53/- 
54/- to 54/6 
53/- to 58/6 
53/- to 53/6 
52/- to 58/- 

25/- to 27/6 
16/6 to 22/6 
39/- to 40/- 
54/9 to 55/- 
35/- to 37/6 
51/- to 62/- 
33/8 to 34/9 
154 to 17/6 
60/- to 62/6 
45 /- to 47/6 
85/- to 37/6 


55/- to 57,6 
52/6 to 55/- 
50/- to 52/6 
50/- to 52/6 
65/- to 67/6 
65/- to 67,6 
60/- to 65/- 

42/6 to 45/- 
9/6 to 11/6 

12/6 to 17/6 


52/- to 63/- 
49/- to 50/- 

15/6 to 20/- 
33/8 to 34/9 





2 Net makers’ works. 


* Home Prices—All delivered Glasgow Station 


% At furnaces, 4 Nomi early expected dro 
7 Export Prices—F.0.B. G van Fone Mesopt ver othervns 


for export, and coke is per ton on rail at ovens and f.0.b. for export, ® For in! 0 %” Per ton f.0.b, 


5 Gl w, Lanarkshire and Ayrshi 
indicated coals ire per ton at pit for inland and f.0.b, 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
The Trade Outlook. 


Wuite employment in the metallurgical and 
constructive engineering industries is still irregular, 
Lelief that the question of reparation is in a fair way of 
being settled is awakening much more confidence, which 
has, moreover, been further by the steady 
improvement in the exchange rate. The fact that con- 
siderable contracts will be given out as soon as there is a 
certainty of Germany paying a substantial sum on account 
is a factor that enables manufacturers to look upon the 
present situation with equanimity. Already preparations 
are being made for the distribution of orders as soon as 
possible, and everything is being done to push forward 
the work, even to the extent of organising exhibitions 
in the devastated centres whereby manufacturers are 
brought into direct contact with buyers. One such exhi- 
bition has been opened this week at Noyan. The necessity 
of developing business upon a rational basis is also giving 
rise to some criticism of the methods employed by the 
Government for encouraging home industries. In view 
of her considerably increased resources it is evident that 
France must look particularly to her export trade, and 
there is little hope of French manufacturers disposing 
of their surplus productions abroad if foreign markets are 
closed in retaliation for the new import duties. The 
absolutely prohibitive tariff against Germany is regarded 
in many quarters as an unwise policy, although it is 
claimed to be only a temporary measure, but these tem- 
porary measures so often take upon themselves a perma- 
nent character that a timid protest is already being raised 
against a policy which is regarded as inimical to foreign 
trade. In the same way the higher minimum tariff is 
viewed with less complacency than formerly, except by 
manufacturers who hope to benefit from the protection 
offered. There appears to be some difficulty in fixing 
the minimum tariff on account of protests from other 
countries. The idea of the Customs Commission is appar- 
ently to establish a coefficient that will bring up the 
import duties to as nearly as possible 15 per cent: ad 
valorem, which is not excessive for many classes of goods. 
Another factor in the foreign trade is the effort of Govern- 
ment to come to arrangements with other countries for 
the exportation of certain products in exchange for 
advantages offered to those countries: One such arrange- 
ment is on the point of being concluded for supplying 
Italy with 100,000 tons of coal from the Saar district 
every month, as well as 35,000 tons of pig iron and 50,000 
tons of manufactured material. It is evident that France 
intends to take the fullest advantage of her resources in 
fuel and raw material to secure advantages for the exporta- 
tion of finished products, 


American Coal. 

The colliers’ strike in Britain has made a breach 
in the foreign trade monopoly which will probably never be 
repaired. The opportunity of getting that trade was far too 
good to be lost by the American coal companies, which are 
making considerable efforts to consolidate their position 
in Europe, for which purpose they are preparing to 
establish huge stocks of coal at Hamburg, Cherbourg, 
Bordeaux, and Genoa. Those stocks will serve to meet any 
fluctuating demand without the delays incidental to the 
arrival of more or less regular consignments, with the 
inevitable loss of time in unloading at ports that are not 
always properly equipped for dealing with this work 
expeditiously. The existence of such stocks must also 
help to stabilise prices on the continental markets, but as 
American coal is obviously much more affected by the 
freights than the British, it is by no means certain that 
United States coal owners will maintain their position so 
easily in the event of freights being more heavily against 
them than they are at present. During the past two years 
there has been a remarkable growth in the consignments 
of American coal to Europe, for whereas the total during 
the first ten months of 1919 is said to have been 3,800,000 
tons, the amount rose in the similar period of 1920 to 
11,000,000 tons. 


The Merchant Fleet. 


The Ligue Maritime has issued a manifesto which 
reflects the general feeling of uneasiness regarding the 
future of the merchant fleet. While the French were 
fighting for their full share of the surrendered German 
shipping the condition of the mercantile fleet was painted 
in very sombre colours, and it was declared that in the 
absence of a fleet of her own France was absolutely 
dependent upon foreign freights. Now that most of the 
surrendered enemy ships have been delivered, and the 
vessels ordered from British and American yards are in 
French hands, it is found that there are far too many for 
present needs, and the harbours are encumbered with 
ships that are laid up through want of freights. While the 
tonnage before the war was only 2,500,000 tons, it will 
before long exceed 4,000,000 tons. The Ligue Maritime 
therefore feels that if some vitality is to be imparted to 
the merchant fleet it can only be done by a national effort, 
and it therefore appeals to manufacturers and traders 
throughout the country to give a preference to French 
boats wherever possible, for it is argued that if French 
ships were assured of full cargoes it would be possible to 
bring down freights, which are at nt high on account 
of the operation of the eight hours’ day and of other charges 
with which foreign ships are not burdened. . 


New Road Construction. 


The use of cast iron blocks for road construction 
is advocated by a metallurgical concern in the Loire which 
indyced the Municipality of Lyons to, reconstruct an 
experimental stretch of road with such blocks a year ago. 
The results are said to have been good under heavy traffic, 
and it is reported that the system would be largely adopted 
if it were not for the difficulty of providing the necessary 
funds at the present moment. Ti.e surface is first pre 
with a layer of concrete about 4in. thick, on which is 

the same thickness of neat Portland cement, care- 
ully levelled to receive the cast iron blocks. The blocks 
are laid with spaces between them, and they are bound 
together with concrete, which is carefully rammed in to 
combine with the cement bed before the latter sets. 





British Patent Specifications. 


When an é tion is ted from abroad the name and 
address of the communicator are pri: in italics, 

When an abridgment is not illustrated the Specification is 
without drawings. 





Patent Office 


Copies of ifications may be obtained at the 
Sale pel Rema Southampton -buildt y W.C., 


Chancery lane, 





. '’ 'P ig, 


at le. each. 


The date first given is the date of application ; the second date 
at the end of the abridgment, is the date of the acceptance of the 





complete Specification. 
WIRELESS TELEGRAPHY. . 
No. 160,975. January 13th, 10920.—IMPROVEMENTS IN OR 


CONNECTED WITH WrReLess DIRECTION-FINDING SYSTEMS, 
Frank M y, M.B.E., of the Instrument Design Esta- 
blishment, yal Air Force, Biggin Hill, Kent, antl of 
Holmdene, London-lane, Bromley. 

THE radiations from a plurality of stationary angularly disposed 
directive serials are dulated si idally and with phase 
difference so that maximum and subsidiary directions of radia- 
tion resultant from the vector sum of such radiations are caused 
to rotate with regard to the serial system. Two similar loop 
aerials are erected in vertical planes and at right angles to one 





N°160,975 























another, and oscillations of the same frequency are set up in each 
aerial by means of a continuous-wave generator, of which the 
maximum amplitude of the oscillations is modulated sinusoid- 
ally, or in an analogous manner, the modulations of the oscillations 
in one serial syste being 90 deg. different in phase to those in 
the other aerial system. In the drawing the aerials are con- 
nected to ive systems of valve generators A and B of 
which the plate voltages are supplied by the respective phases of 
a high-frequency alternator C.—April ith, 1921. 


No. 160,981. January 14th, 1920.—ImrRovEMENTs IN PoRTABLE 
Rapro Te_zerarsic aND TeL_ermonic Arraratus, R.M. 
Radio, Limited, and Horace and St. John de Aulu Donis- 
thorpe, both of 5, Cpancery-lane, W.C. 2. 

The device described in this specification consists of a portable 
wireless telephonic and telegraphic receiving set comprisi 
inductances, a detector, telephone terminals, and the electri 


N°160,96! 
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is 














connections made up in book form, 80 that the wave length is 
varied by opening and closing the two parts A and B. Means 
are provided for maintaining any predetermined wave length or 
angular relationship of the hinged parts.— April 7th, 1921. 


TRANSMISSION OF POWER. 


147,447. May 28th, 1919.—ImPRoOVEMENTS IN OR RELATING TO 
THE CONVEYANCE AND DIsTRIBUTION OF HIGH-FREQUENCY 
Execrric Currents, Gesellschaft fir Drahtlose Telegraphie, 
m.b.H., of 9, Tempelhofer Ufer, Berlin, Germany. 

This invention relates to power lines that are used for convey 
ing superimposed high-frequency currents for signalling purposes. 


N°147,447 °>~ 
= 








A | 

B . 
Ta 
At intermediate stations on the main ductor an ant is 
erected in parallel with the heavy current conductors. If the 


main conductor is broken for the purpose 6f delivering power 





to an intermediate station the antenna serves to bridge over the 








gep as far as the high-frequency currents are concerned. If, on 
the other hand, the intermediate station is a signalling station 
the antenna serves to actuate the receiving a tus or to 
convey the signalling current to the main lines. The scheme is 
shown in the accom ying diagram. The conductor A for the 
heavy current is = at B for placing an intermediate staticn 
in circuit. To bridge over the break for high-frequency currents 
the aerial C is provided which consists of one or more parallel 
conductors. A coil D and a condenser E may be included. 
Preferably the bridging aerial is tuned to the transmitting high - 
frequency oscillations by the aid of D and E.—April 7th, 1921. 


MEASURING AND TESTING INSTRUMENTS. 


161,083. May 13th, 1920.—Prorracrons, P. M. F. Dugit- 
Gros, 117, Rue Pierre Corneille, Lyons, France. 
With this protractor angles are measured by the intersection 
of an Archimedian spiral with a straight edge rotating about the 
origin of the spiral. The straight edge is graduated from an 


W°161,083 








origin A, which is distant from the origin of rotation B by an 
amount equal to BC. A vernier D is used on the straight edge 
for fine reading. A system of sub-dividing angles with the 
instrument is described in the specification.— April 17th, 1921. 
161,137. December 30th, 1919.—Scnew Gavuors, A. C. Wick- 
man, 17, Avenue-road, Leamington Spa. 

In this snap screw gauge the threaded faces of the anvils are 
sloped, as shown at A. to an extent of about 10 deg., in order to 
clear the threads as the work is passed through the gauge. It 





is thus only necessary to grind the front facet of the anvils, and 
NPIGLI37. 

reset them, to accommodate wear. The first, or “go,” set of 

faces is of the standard contour, while the second, “not go,” 


threads have the form shown at B in order to check only the 
effective dimensions of the thread.— March 30th, 1921. 


LIGHTING AND HEATING. 


160,971. January 10th, 1920.—Imrrovep Excecrnic Heatine 
Device, the Electric Heating and Hardware Company, 
Limited, of Crown Works, Bath-street, Birmingham, and 
Frank John Wineberg, of the same address. 

The electric heating element A comprises a bobbin or core of 


N°160,97! 








porcelain or other insulating; material, having a convex exterior 
or being convex on one side The fil t for the rp ge of the 
electric current is coiled round the bobbin so that the electric 
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element assumes a convex configuration. The electric element is 
supported a short discance from the front of the reflector at or 
about the focus and may be set horizontally, vertically, or 
obliquely, with its convex side opposite the . The conve: 
face of the element may be concentric with the curved face of 
the reflector or oxcentric thereto. The convex side of the element 
eauses the heat to be radiated over the greatest area’ of the 
reflector for any given size of element, and heat reflected at the 
back of the element is augmented by the heat directly emitted 
by the element itself so that an intensified heat is obtained.— 

April 7th, 1921. 

161,057. March 15th, 1920.—Mrcuantcat Stoxers, W. M. 
Wallace, Carron Grove Paper Works, and W. R. Wood, 
Coventry House, South-place, London, E.C. 2. 

In order to save the five fuel, or riddlings, whieh fall throtigh 
the grate into the ashpit, the inventors place a plate A beneath 


NPIGILO57 _ 








the grate. The riddlings are swept forward by the grate bars 
into the trough B, from which they are sucked by a steam or air 
jet, and returned to the fire at C.—April 7th, 1921. 


MACHINE TOOLS AND SHOP APPLIANCES. 


161,007. January 27th, 1920.—Twist Deits, B. Shirley and 
E. G. Wrigley and Co., Limited, Foundry-lane Works, 
Soho, Birmingham. 

In order to improve the cutting abilities of twist drills, the 
inventors employ flutes of the form shown in Fig. 1, as compared 
with the usual style, Fig. 2. It will be noticed that in the new 


N°161,007 





drill the cutting edges A A are tangential to a circle smaller 
than is usually the case. The result is that when the point 
is thinned, as shown by the shading im Fig. 3, the cutting angle 
near the centre is more effective than can be the case with the 
ordinary drill, Fig. 4.—April 7th, 1921. 


161,090. May 27th, 1920._-An ApsusTABLe Bortno Toot, A. 
Casagrande, 31, London-road, Crayford, Kent. 

In this boring tool the cutters A A are or contracted 

by being slid along the conical end of the boring bar, by means of 


N° 161,090 








Wa 


B 








the slotted and screwed cap B. A lock nut or sleeve C is 
for clamping the cutters, and is graduated at D to 
wetting.—April 7th, 1921. 


ovided. 
ili 


MISCELLANEOUS. 


160,579. December 29th, 1919—Emercency Stor VaLves, 


Cockburns, Limited, Cardonald, near Glasgow, D. Cockburn. 
and D. MacNicoll. 


seating B and prevents the access of steam to the chamber C 
and to the stuffing-box D. A drain E is permanently connected 
with the: feed tank ur coudemerd (te) pemweht the ectumblation 
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of water in C. The auxiliary valve F, which can be operated 
by fluid pressure from a distance, can be used to admit steam 
above the piston in the chamber C and thus close the valve in 
cases of emergency. March 29h, 1921. 


160,554. December 22nd, 1919.—IMPROVEMENTS IN OR RELAT- 
ING TO THE MANUFACTURE OF PLaTes OR SHEETS BY ELEC- 
TRO-DEPOSITION, Sherard Osborn Cowper Coles, of The 
Cottage, French-street, Sunbury -on-Thames. 

The function of the device described in this specification is to 
ensure that the plates or sheets are removed from their matrices 
or moulds in a perfectly flat or true condition and without 
blemishes or scratches, this being particularly desirable when 
producing copper or zinc plates for printing . Aisa 
block or bed having a curved upper surface, at the rear of which is 
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a clip or plate GO designed to receive one edge of the matrix 
or master plate D. F is a clarop for the other edge of the matrix 
and G a screw, one end of which is jointed to the clamp. The 
serew is guided in @ hole in the lug or bracket E. The matrix D 
with a deposited plate J thereon, having been placed with two 
of its opposite in the clip C pian Prveel F respectively, 
as shown, the nut K must be turned until the parts assume the 
ition shown in the lower illustration when, the matrix D 
ving been thereby bent or curved, the deposited metal will 
pg ee in a flat and perfect condition.—March 
22nd, 1921. 


136,151. December 3rd, 1918. — ImprRovEMENTS IN THE 
Recovery or Zinc. py Execrrotysis, the Electrolytic Zine 
Company, Limited, of Collins House, 360-366, Collins-street, 
Melbourne, Australia. 

The object of this invention is to provide means whereby the 
ex surface of the aluminium cathodes used in the recovery 
of zine by electrolysis may be protected from corrosion, thereby 
ing their life. A protective coating of zinc is applied to 
the aluminium cathode sheets from the line A D to the line C D. 
Two wooden strips’ about jin. wide are placed across the face of 
the sheets and held in position by rubber bands or clips, the 
upper edge of the strips coinciding approximately with the normal 
tevel of the solution. The cathode plates with their wooden 
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strips are then placed in a special cell in which the purified solu- 
tion is at a higher level than in the ordinary cells, being just below 
the lead covering of the supporting bars E, and the zine is 
deposited on the plates at the proper rate. The plates are after- 
wards used for the deposition of zine in the ordinary way. 
There will, of course, be a line of weakness along A B, where the 
su uent deposit of zine meets the protecting deposit. Conse- 
quently when the stripping is done the zinc deposit will readily 
part along this line mo will peel away from the cathode without 
removing or disturbing the ing deposit of zine on the 
ret pt of the ci above the line A B.—Septem- 
ber 9th, 1920. 











When this valve is opened the face A comes against the 





Forthcoming Engagements. 


TO-DAY. 

Junior InstrruTion oF EnGrveers.—Caxton Hall, West. 
minster, 8.W. 1. Lecture, “ Scientific mts in Gas- 
ing Instr ts,”” by Mr. H. G. ata om 
PuysicaL Socusty or Lonpon.—Imperial College of Scienc: 
Tinperial Institute-road, South Kensington. (1) “ Notes on 
Vacuum Tubes Used as Detectors of Electrical Oscillations.”’ by 
Messrs. L. Hartshorn and E. 8. Keeping ; (2) “ On the Coefficier: 
of Diffusion of Certain Saturated Solutions,” by Mr. B. W. Clack . 
(3) * Experiments on Thermal Transpiration © ta,” by 

Dr. G. D, West. 5 p.m. 


SATURDAY, MAY l4rn. 
Roya. LIxsrrrurion or Crear Barraiw.—Albemarle-street, 
Piccadilly, W. 1. “‘ Chemical Reaction” (Lecture II.), by Mr. 
E. C. C. ly. 3 p.m. 


WEDNESDAY, MAY 18rx. 

Roya Mereono.ocicat Soctery.— 70, Victoria-street 
8.W. 1. Papers to be read: (1) “ Report on the Phenologica | 
Observations for 1920,”” by Messrs. J. E. Clark and H. B. Adames ; 
(2) “Pi and Habitat with Special Reference to the 
Phenology of Woodlands,” by Dr, E. J. Salisbury. 5 p.m. 


FRIDAY, MAY 20ru. 

InstiruTION oF MecuanicaL Enorverrs.—Storey'’s Gate, 
St. James's Park, 5.W.1. Informal meeting. . “Ball 
and Roller Bearings: Some Recent Types and Criticisms,” by 
Mr. A. P. Bale.+ 7 p.m. 

Junior InstrrutTion or Enciverrs.—Caxton Hall, 8.W. | 
Lecturette: “ Liquid Fuels,” by Mr. A. Arnold. 8 p.m. 

Roya. Instrrution or Great Barrauw.—Albemarle-street, 
Piccadilly, W.1. Discourse on “The Law of the Heart,” by 
Dr. E. H. Starling. 9 p.m. 


SATURDAY, MAY 2isr. 

AssociATION OF ENGINEERS-IN-CHARGE.—-Visit to ‘Hammer 
sinith Borough Couneil Electricity Works, Fulham Palace-road. 
2.45 p.m. outside works gate. 

FRIDAY, MAY 277rn. 

InstrrutTion or Mecuanicat ENGrINEERS.—Storey'’s Gate, dt. 
James’s Park, S.W.1. Special meeting. Lecture on “ The 
World’s Money System,”’ by Mr. J. G. Graves. 6 p.m. 

Jumior Ixstrrumion or Enoingers.—-Caxton Hall, West- 
minster, 8.W. “ Notes on Electrical Transformer Breakdowns,’ 
by Mr. 8. A. Stigant. 8 p-m. 


MONDAY anv TUESDAY, MAY 30rnm anp 3isr. 


InstrruTion or Mumiciran awnp Country ENGINEERS: 
A district meeting ret a will be 
_w t lollowing 

tir, w 











will be and :—** Vaal River Barrage,” b 
Ingham; “Town ing and Housing,” by Mr. D. 4 Lioyd- 
Davies; “Cremation,” by Mr. G. 8. Burt . “Rural 


Roads in South Africa,” by Mr. H. D. Holmwood. By kind per- 
missiomof the Mayor and Councillors, visits will be made to the 
various municipal works and undertakings in the city. 
Visit to the Vaal. River works under the direction of Mr. W. 
[ . The meeting will begin punctually at 9.30 a.m. In 

that the te may be » members 
must give notice of be present not later than 
May 20ch. 


TUESDAY, JUNE 7ra, TO FRIDAY, JUNE 10rs. 


IustrrvuTion oF ELECTRICAL ENGINEERS.—Summer meeting 
to be held at Scottish Centre. For programme see page 338. 
Ladies cordially invited to take part in meeting. 

THURSDAY, FRIDAY, axpy SATURDAY, JUNE 16ru, 1718, 

AND 18TH. 

Brerrise Waterworks AssociaTion.—The tenth annual 
general meeting and conference of the British Waterworks Asso- 
ciation will be held at Bolton on Thursday, June 16th. In the 
morning, et 11 a.m., there will be a meeting of the executive 
committee of the Association in the Bolton Town Hall. In the 
afternoon, at 2.15 p.m., the members will be welcomed by the 
Mayor, and after the transaction of formal business a paper by 
Mr. C. G, Henzell on “ Reinforced Concrete Roads and their re- 
lation to the Laying, Repair and Maintenance of Water Mains " 
will be read and discussed. In the evening, at 7 p.m., there will 
be a dinner in the Mayor’s Room at the Town i. The follow- 
ing two days will be oted to excursions. 





their intention to 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


VJ. Ruopes anp Sons, Limited, of Grove Ironworks, Wake- 
field, inform us that Mr. T. H. Webb, formerly hare manager 
i nO connected with the firm, and that . G. W. Berry 
has just appointed to that position. 

WE are informed that Viscount Burnham has accepted the 
position of joint president of the Industrial League and Council 
vice the Right Hon. J. H. Whitley. who resigned that position 
on becoming Speaker of the House of Commons. 

Ar the annual meeting of the British International Association 
of Journalists, held on April 22nd, 1921, Mr. Leon Gaster, F.J-1., 
the hon. of the Dlumimating Engineering Society and 
editor of the IUuminating Engineer, was unanimously elected 
the honorary general secretary of this Association. 


— 





=—_—_ 


EnoineeRninc Conrerence.— Arrangements bave been made 
by the Council of the Institution of Crvil Engi to continue 
this year the series of conferences which were by the 
rebuilding of the Institution premises and the war.. The con- 
ference will be held on Wednesday, Thursday, and Friday, June 
29th and 30th and July Ist, the mornings of those days being 
given to discussions upon selected topics, and the afternoons 
to visits to engineering works. For the purpose of the meetings 
the conference will be divided into seven sections :—{I.) Rail- 
ways, , and Tunnels. (II.) Harbours, Docks, 
Rivers, and .  (I1I.) Machinery. (IV.) i and 
Metallurgical (V.) Shipbuilding.”  (VI.) Water- 
works, Sewerage, and Gasworks. (VII.) Electricity Works and 
Power Transmission. The topics to be discussed at the meetings 
of each section will be notified early next month, and it is intended 
that prints of the Notes introducing the several subjects: shall 
be made available before the date of the conference. The com- 

mme, including the list of visits to works, will, it is 
, be also ready for issue early in June, and will contain 

to members to decide the visits they may 
wish to attend. The twenty-seventh James Forrest Lecture will 
be delivered by Sir George T. Beilby, F.R.8., Assoc. Inst. C.E., 
on the afternoon or evening of Tuesday, June 28th, that date 








having been ially for the convenience of members 
cho mer come from > ditenct to attend the conference. After 
the lecture the i ‘of the Institution will receive the mem- 
bers in the library 
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Aluminium and its Alloys in 
Engineering. 


By JOHN G. 4. RHODIN, F.LC. 
No. IIl.* 
CHAPTER 1. (continued ) 


‘Tu1s advantageous influence of lead on the extru- 
ion of aluminium was diseovered accidentally through 
using the same press for extruding lead and alurmnium. 
\nalysis showed a gradual accumulation of lead, 
which, contrary to expectation, had a favourable 
influence upon the extrusion process. As pure alu- 
iminium extruded products are of little importance in 
engineering, we can leave the subject for the moment 
and turn to wire-drawing. 


WIRE-DRAWING. 
Small sections of the metal draw very easily and 
tand a fair amount ef compression in the passes. 
Very pure samples are almost self-annealing, but even 
0) 5 per eent. copper makes the wire readily assume 
a fair hardness. From jin. downwards automatic 
inachines can be used ; but the breaking down cannot 
be done in high-speed mills with such enormous 
compression in one step as the breaking down of 
copper. It may be mentioned that a square ingot of 
copper, 2}in. square section, is regularly rolled down 
to fin. round wire in one heat. Aluminium can, how- 
over, quite easily be extruded to the required starting 
size. Although the writer is not quite convinced upon 
the point, he takes it for granted that all larger wire 
mills employ’ this method, as rolling would be too 
cumbersome, though it was originally used. The 
economic considerations are far more’in favour of 
extrusion than rolling where aluminium is concerned. 
Jn the case of brass this is not always so, not even for 
an alloy like Muntz metal, which can be treated hot. 
Round bars of this metal can be rolled more cheaply 
than they can be extruded, on account of the vastly 
greater output of aset of rolls as compared with that 
of anextrusion machine. The application of this latter 
inachine to aluminium came into prominence during 
the war, and the advantages were similar to those 
obtained in the case of lead: hence extrusion has 
come to stay. But in whatever way the starting wire 
has been made it is drawn down to the desired size 
in an automatic machine, the speed of which must be 
mailer than that permissible with copper. The heat 
generated, when aluminium passes through the dies, 
lowers both tensile strength and elongation very 
rapidly, and should the speed be too high the heating 
would be so great as to make the wire break. You 
can, of course, lower the amount of heating by 
increasing the number of passes and decreasing the 
compressions, but the limit of complication is soon 
reached. As the drawing is done in the cold almost 
any lubricant can be used. Heavy trolley wires are 
no doubt extruded agd finished hard in one or two 
cold passes. 

Fine wires of aluminium have a limited market 
only, but no doubt new uses will be found for the 
article. The writer used wires of this metal for sus- 
pending objects in plating baths. Such deposits as 
form on the wires themselves can be stripped by 
immersing the wires in nitric acid and letting them 
take care of themselves. 


Orner USEs. 


Before leaving the subject of pure aluminium we 
shall consider just one more special use of the metal, 
against which there is no objection whatever from a 
physical point of view. We refer to the construction 
of balance beams. It has been shown above that for 
small stresses aluminium possesses an extraordinary 
stiffness, which, weight for weight, is vastly greater 
than that of any alloy used in the construction of 
balances. As everybody knows, the maximum load 
on @ balance beam must be so small that the deforma- 
tion is truly elastic. Under those conditions the 
relationship between Young’s modulus and the 
deflection of a beam for a given load follows the well- 
known laws with theoretical exactitude, and the 
superiority of aluminium can be proved with mathe- 
matical certainty. This was realised in Germany over 
thirty years ago, and a certain type of balances with 
aluminium beams came into the market which proved 
non plus ulira for scientific purposes. Moreover, 
these balances could be produced profitably at very 
low prices, as the parts could be made quite robust 
without impairing the sensitiveness. Some twenty- 
five years ago the writer was engaged in gas volumetric 
research, and he had oecasion to weigh large quantities 
of mereury. He then procured one of these German 
balances with # triangular aluminium beam at. a price 
in the neighbourhood of £4. The maximum load was 
5 kilos., and with full load there was a distinct deflee 
tion for 5 milligramimes. In spite of this sensitiveness 
of one part in a million and an accuracy approaching 
it, the constancy of the zero point was nothing short 
of marvellous. The centre of gravity was well below 
the supporting knife-edge, and the period of “* swing ” 
® few. seconds only. Any occasional appearance of 
indifferent equilibrium, such as is experienced with 
ordinary bullion balances, was hence out of the 
question, The excellence of this type of balance is 
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such that several of them are employed at the 
National Physical Laboratory....Now comes the 
question, why aluminium )beam balances are not in 
more general use in ehemical lgboratories in_ this 
country. The answer is that there is a prejudice 
against. aluminium on account of its liability, to 
corresion in what is supposed to.be the necessary 
quality ef the atmosphere of chemical laboratories, 
As the only really unavoidable contaminating sub- 
stance is sulphuretted hydrogen, which escapes by 
diffusion from the best draught chambers, and as it 
does not affect aluminium, this objection is really of 
an imaginary character. . Still, from some inexplicable 
reason mary chemists delight in boiling hydrochlorie 
acid solutions and ammoniacal ones on the bench in 
the laboratory, keeping the balances, ‘‘ handy” in 
the immediate vicinity, and no matter what the 
beams are made of there is trouble. When there is, 
as there ought to be, a separate balance room, 
aluminium stands even better than brass er bronze, 
and only heavy gilding, such as adopted by some 
continental makers, can be looked upon as an improve- 
ment. Why nobody has as yet made gilded aluminium 
beams is a puzzle to the writer, because gilding is 
quite easily done with er without a preliminary 
copper plating. The objections against plated articles 
of aluminium existing when they are immersed in an 
electrolyte do not obtain in this case, but it is quite 
easy to make them stand even that test. It is the old 
story of the egg of Columbus. 


ELECTRO-PLATING ALUMINIUM. 


To begin with, the article to be plated has to be 
chemically cleaned. In the case of aluminium it is 
out of the question to remove grease with boiling 
caustic soda solution, but Ryan found and patented 
a useful alternative over twenty years ago—syrupy 
phosphoric acid. If the scoured articles are immersed 
in the acid for half an hour and subsequently washed 
in hot water, and finally in cold distilled water, they 
can be gold or silver-plated in the cyanide bath 
straight away, but the deposits, though fine and 
coherent, will not always stand scratch brushing. 
To overcome this defect we take a tip from the makers 
of plated spoons and forks ; we ** quick ” the articles. 
“ Quicking ” consists in immersion in a very dilute 
solution—0.1 to 0.25 per ecent.—of mercurous 
nitrate in distilled water, with subsequent rinsing in 
distilled water. If the amalgam on the surface ig 
fairly white and the articles are put in the plating 
vat at once the deposits adhere to the aluminium as 
well as to any other metal. And mind, this does not 
appertain to cyanide baths only ;" you can copper- 
plate the things quite easily in the ordinary acid 
sulphate solution with perfect results, but you must 
use aluminium wires for suspension. The current 
densities are the normal ones—up to 30 ampéres per 
square foot for silver and gold, 10 for copper, &e. 

Such is the utterly simple solution of this vexed 
question, but the writer will admit that he was 
astonished at the ease with which copper-plating 
could be made in the acid sulphate solution. He had 
previously tried acid nitrate solutions quite success- 
fully according to expectation, but the formation of 
ammonium salts soon vitiated the plating bath, and 
he tried the sulphate solution as a pure gamble. The 
success was admittedly unexpected, but there it was. 
No doubt this has been found out by others as well, 
but the writer puts it before the public in the hope of 
bringing into existence a valuable industry. With the 
above hints any practical electro-plater can do the 
work—apart from phosphoric acid he has everything 
in his shop—and we may hope to see gilded aluminium 
beams on balances in the future. 

Apologising for this diversion, we shall pass some 
final remarks on the beam question. It has been 
thought that alloying aluminium, so as to make it 
harder and stronger, would constitute an improve- 
ment. This is, however, hardly the case, as Young's 
modulus is only very slightly affected. Beams cut 
out of rolled slabs are always the best, and even 
duralumin bars give almost the same notes as similar 
ones of pure aluminium when subjected to longitudinal 
or transversal vibrations. We shal] now turn our 
attention to aluminium alloys of a density below 3. 


CHAPTER I. 

In practice the alloys in most general use are binary 
copper-aluminium and ternary copper-zinc-aluminium 
alloys. There is another one, duralumin, which is a 
ternary copper-manganese-aluminium alloy with some 
magnesium, a descendant from or a relative of the 
interesting Heusler alloys, which is also of great 
importance, Most of the others are curiosities, though 
very often interesting ones. Starting with the CuAl 
binary alloys, those most in use in this country are 
88/12 and 92/8, where the nominator is the percentage 
of aluminium. Castings of these alloys are considerably 
harder than those of pure aluminium, but the tensile 
strength ix only quite moderate morely some 7 totis 
per square inch. With regard to elongation, let us 
say that it is perceptible, though the figures given— 
1 to 3 per vent.-are somewhat irrelevant, considering 
the venerable antiquity of the mode of mensuration 
in combination with the dwarfish length of the English 
test piece. Archimedes is-generally depicted with the 
usual instrument for measuring elongation by his 





side, when receiving the coup de grace at Syracuse ; 


it is nothing more mor less than a pair of compasses, 
which .is spanned between two punch marks at an 
angle. The distance between the marks is 2in., or, 
say, 50 mm.,,thus making one, Pct.0.5mm. We mon- 
tion this, as there were innumerable disputes regard- 
ing the elongation of these alloys during the war. It 
is, furthermore, an open secret that the figures depend 
upon the mode of casting andthe skill of the foundry- 
man. Asa matter of fact, separately. produced test 
pieces are an unspeakable humbug., In the case of, 
say, pistons which are usually cast in 88/12, one wants 
to know the resistance to shock, and elongation is 
after all no suitable test. We make these remarks 
en passant, but we fear that neither international 
congresses nor anything else will make the responsible 
parties in this country introduce a rational method 
of testing materials. Private firms have introduced 
better practices for their own elucidation, especially 
builders of motor cars and aircraft, but there it ends. 

These copper alloys have a most characteristic 
appearance. Examination of the casting skin reveals 
a conglomeration of dark and nearly white patches, 
which become very distinct after etching with acids 
or alkalies. It is a structure of fairly coarse crystals 
in &@ magma of eutectic. The melting point of the 
88/12 alloy is rather low. Taking the general run of 
the alloy as prepared in the foundry, the author has 
found the solidifying point to be 605 deg. Cent. The 
metal does, however, pass through a pasty state 
before the galvanometer calls a halt at this point. 
Repeated re-meltings lower this point gradually, and 
the author is of the opinion that this is due to oxida- 
tion followed by actual dissolution of the oxide. On 
analysing commercial samples of these alloys they will 
be found to contain a small quantity of zinc derived 
from zinc chloride used as a flux, As cuprie chloride 
is quite as good for the purpose. this can be easily 
avoided, and we think that such 4 procedure ought to 
be insisted upon, because zinc is & muisance in pistons 
especially. It is, however, a thankless job to try to 
introduce scientific considerations in a foundry, but 
one lives in hopes of this occurring as well as the 
millennium. 


These alloys cast very well both in sand and dies. 
The casting temperature should in no instance exceed 
700 deg. Cent., and the interval 670 deg. to 680 dog. 
Cent. is probably the best. For casting test ingots in 
the laboratory we used much lower temperatures than 
this. The contraction on setting was assumed to be 
one part in 77 in our shops both for these and L5, but 
for very accurate die castings the final dimensions of 
the dies were determined by actual trial. It was found 
in practice that bad castings were always associated 
with high percentages of iron, invariably accompanied 
by abnormal contents of oxide as determined by the 
writer’s method. The explanation is easy ; both are 
the measure of the time during which the metal has 
been “ stewing ”’ in an iron pot. whilst exposed to the 
air. This pernicious use of iron pots, “‘ doped” or 
otherwise, is one example of the tendency to f ijlow 
the line of least resistance, engendered by war con 
ditions. -Another was the use of town gas under 
pressure for heating, the persistence ir. which has 
closed many a factory gate. To continue, it was the 
practice to put these ‘‘ wasters’’ of vitiated metal 
back in the pots with some new metal, and to produce 
fresh “‘ wasters ”’ till somebody got the brilliant idea 
of trying entirely new metal. The right way is, of 
course, to put “ wasters’ and runners and risers on 
one side, then to make them into ingot in large batches, 
to analyse these batches, and to work them in with 
new metal accordingly. 

To return to the question of iron in copper- 
aluminium alloys, it is claimed in America that 
1.5 per cent. iron increases the tensile strength of 
92/8 to something like 12.tons per square inch. No 
doubt this may be the case with a freshly prepared 
specimen, but how does such a mixture work round in 
the foundry routine ? Iron is bound to concentrate in 
the metal in circulation from ladles, pokers, pots and 
the like, and in the author’s opinion this constituent 
increases the liability of the alloy to oxidise. In the 
case of copper alloys this tendency is very great even 
for pure samples on account of electrical tension 
between the component parts. The mechanism of 
voltaic action at high temperatures is as yet a vague 
conception in the absence of fused electrolytes, but 
one can always assume salt vapours to be present and 
that a minute quantity of, say, chlorine circulates 
between the molten aluminium and the yolatile 
cathion, say, sodium, to be replaced by oxygen each 
time. If copper is present the action starts on this 
metal—the anode—the chloride of which, in its turn, 
is acted upon by the aluminium, &c. The necessity 
for water vapour to be present during the process of 
oxidation of metals is a fact in support of its voltaic 
nature, Let us remember that Holt and Sims showed 
as early as in 1894 that metallic potassium was not 
attacked by quite dry oxygen, not even at its boiling 
point, ‘The writer has made similar observations with 
aluminium powder and dry electrolytic oxygen con 
taining ozone. That oxidation of metals is akin to 
ordinary electrolytic action is from these and other 
reasons fairly evident. Furthermore, there seems to 
be no distinct line of demarkation between voltaic 
action and mass action. However we may explain 
it, Al Cu alloys are more readily oxidised than pure 
aluminium, and iron makes them still worse. As 





oxidation deteriorates these alloys for casting pur- 
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poses, and iron increases the tendency to oxidation, 
“‘t ought to be avoided as much as possible. It is an 
‘incompatible *’ constituent. The writer coined this 
expression in these columns in June, 1901, in con- 
nection with nickel in copper alloys. Most readers can 
see one proof of that fact by contemplating one of the 
new half-crowns after a fortnight’s circulation. 

In the papers referred to the author defined binary 
alloys as “balanced” and “ unbalanced,” giving a 
method of calculation. Applying the method given 
to the heats of formation of the oxides, the balanced 
AlCu alloy would contain in the neighbourhood of 
90 per cent. copper, and this agrees with the writer's 
statement that the “* balanced ”’ alloy is mechanically 
the strongest and chemically the most indifferent one. 
We shall give the actual calculations in connection 
with the heavy alloys, and we have referred to the 
matter simply in order to show that our light Cu Al 
alloys are most dreadfully unbalanced chemically. 
As a matter of fact, all our practical light copper and 
zine alloys are round about the maximum of corrodi- 
bility. Early in 1917 the writer prepared a series of 
small ingots, which he arranged in a row. Starting 
from the left with pure aluminium, adding an inere- 
ment of 5 per cent. copper or 5 per cent. zine to each 
alternate pair to the right, it was found that the pure 
metal kept bright after four years, whereas the pairs 
to the right showed an increasing amount of corrosion 
in the case of copper up to 30 per cent. Cu, when the 
zinc alloys started keeping bright, to become as un- 
affected as the pure metal in the neighbourhood of 
40 per cent. Zn. We shall point out later how this 
coincides with the chemical balance and maximum 
mechanical strength of Al Zn alloys. 


If we now ask ourselves how it is that these, in 
many respects unsatisfactory alloys, have got fairly 
universally used, the answer is the French philo- 
sophical ‘‘ Faute de mieux.”” Until something better 
is discovered, the 88/12 and 92/8 will probably keep 
the field for pistons and similar parts, in spite of the 
better mechanical properties of the zine alloy L 5, 
as they do not contain the volatile metal zinc. There 
is, however, a great activity in this field of research, 
but it is to be regretted that most of the workers 
have neither the theoretical nor the practical know- 
ledge required for tackling such a difficult problem. 
The writer has had innumerable samples of alloys 
for which most extraordinary virtues were claimed. 
Many were supposed to contain something “‘ rare.”’ 
So far, the only rare thing about the whole was the 
audacity of the “inventors.” Be it remembered 
that alloys of this type are wanted for castings, and 
that their merits or otherwise can only be found out 
by continuous working. From this point of view, the 
88/12, 92/8 and L 5 are undoubtedly the survival of 
the fittest. L 5 is an alloy intended to contain :— 
Zinc. 13-15 per cent.; copper, 2-2.5 per cent. ; 
aluminium, 84 per cent. approximately. Its tensile 
strength should be round about 13 tons per square inch. 
Having made hundreds of analyses of commercial 
L 5 samples, the author must confess that he has very 
seldom come across anything approaching a stan- 
dard quality. During last year in particular, lead 
and tin appeared in the alloys very frequently, and 
nickel occasionally. _Too high contents of copper 
and too low ones of zine were quite common, &c. &c. 
The times were, of course, abnormal; scrap of all 
kinds was used with next to no attempt at discrimina- 
tion. The general public were, for instance, not 
aware of the fact that several German mixtures 
contained tin and some magnesium. There was also 
metal from bullet tips carrying lead, &e. &e. L5 
being used for crank cases, gear covers, and the like. 
nobody cared about tensile strength or other trifles 
as long as the weight of the articles was approxi- 
mately correct. The old adage ‘‘ Doesn’t matter” has 
invaded this field, as so many others. It is a pity, 
as such ideas rob manufacturers who strive to main- 
tain high quality of well-deserved preference. During 
the war things were different. L5 castings were 
used in the design of aeroplanes, and thus subject 
to inspection by the Aerial Inspection Department. 
Most of the inspectors were men who did their duty 
fearlessly, and with an earnest desire to do the right 
thing. Maybe some of them were too particular 
about pinholes and other minor faults, but they 
forced manufacturers to do their best, and the result 
was that English castings of this type attained an 
unequalled excellence from all points of view. The 
writer’s opinion was very nearly realised, viz., one 
must stick to approved and proved standards as 
nearly as strict collaboration between laboratory and 
foundry can do it, until a superior standard is found, 
which has then to be religiously maintained in the 
same way. To build up an industry on mass pro- 
duction regardless of quality is against all English 
prect dent, and it is to be hoped that the lessons of 
the war will be remembered again. The immediate 
commercial advantages should take a back seat 
to those of a permanent nature. Now, here we have 
I. 5 castings which were on the way to replace brass 
castings through superiority in every direction, 
losing ground on the plea that all aluminium castings 
are rubbish. Necessity only maintains their place in 
the motor industry, but perhaps not for long. 


DRawinG ALLOYS. 
After this cursory survey of the best known 





English casting alloys, we shall devote some space 
to the best known English alloy for making rods, 
sheets and the like—doralumin. This alloy was the 
foundryman’s horror, and it was found necessary 
to treat duralumin scrap separately. Its behaviour 
in the melting pot was very well known, also that it 
contained copper as main alloy and ahout 94 per 
cent. aluminium. Still, there was other sheet metal 
on the market containing a few per cent. of copper, 
and a rapid estimation of quantity was almost out 
of the question in every case. The writer then made 
@ somewhat peculiar discovery. When duralumin 
was taken up in 10 per cent. caustic soda, and allowed 
to stand on the sand bath to complete the reaction, 
the liquor above the undissolved copper, &c., assumed 
after a time a faint rose colour. On filtering, the 
yellow colour of the filtrate, which always shows 
when a hot caustic solution reacts with filter paper, 
was very pale, and showed, in reflected light, a bluish- 
green fluorescence. The explanation was eventually 
very simple—the rose colour was caused by a minute 
trace of permanganate of soda, and the fluorescent 
compound was an oxidation product of the ordinary 
yellow colouring matter. With one’s usual tendency 
to seek a complicated explanation of something 
unusual, the writer set about looking for vanadium, 
chromium, tungsten, molybdenum, &c., but he had 
eventually to give it up in disgust. Many analyses 
showed that the composition varied, but the writer 
fixed on the following mixture for making trials with 
heat treatment :— 


Per cent. 
Aluminium - 04.5 
Copper pwinks cok} re cmapeesl-eey ieee x 
Manganese a ‘ a Somer oa: ‘gil 
ih we <5 59s ‘ oa o)), ie 
Magnesium 0.2 


100.0 


A largish quantity was prepared, and extruded into 
jin. rods. Short lengths were prepared and heated 













































copper, derived mostly from the rivets, the materia] 
was pure aluminium. What is more, the channe!, 
used for making the girders were cut from sheet, an! 
the workmanship was miserable. Everything point«:| 
to an exceedingly hurried construction. There may 
have been others of a superior kind, but with all thi 
talk about zirconium guns, &c., one is apt to doul) 
the information given in the daily Press, and thx 
“secret” of the Zeppelin structure is probably tl. 
ordinary “‘ political duck ” (Anser politicus L.). Onw 
way or the other, duralumin was used with grea: 
success by the English, and as it is the outcome »j 
the latest developments in non-ferrous metallurgy, 
it adds another proof to many others that scientiti: 
advances have great practical value. 








Census Tabulating Machine. 


Iy our issue of January 27th, 1911, and three close], 
succeeding issues we described in considerable deta:! 
the machines manufactured in accordance with thu 
Hollerith patents by the British Tabulating Machi. 
Company, Limited, of 2, Norfolk-street, W.C. 2, 
for analysing statistical information of all kind-. 
Having described the general principle of the syste: 
in the first article, we dealt with the tabulatiny 
machine in the second, and the sorting machine in 
the third. These two machines are of general applic 
ability, and examples of them are to-day to be foun: 
at work in this country and abroad in .the offices o| 
various tailway, iron and steel, banking and othe: 
companies. In the fourth article we described « 
specialised machine designed for analysing censu 
returns and about to be used for so dealing with thx 
returns of the census then on the point of being taken 
i n this country. 
> Since 1911 the census machine has been consider- 





in a quartz tube, provided with a high-range ther- 


ably improved, and in what follows we give an out- 
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mometer, fo be quenched in a paraffin bath and even- 
tually in cold water. With the first heating to 400— 
450 deg. Cent., extended over an hour, the first. quench- 
ing to 125-150 deg. Cent., and the second quenching 
to ordinary room temperature, very good results 
were obtained, roughly :—Ultimate, 26 tons per 
square inch ; elastic limit, 19 tons per square inch ; 
elongation, 16 per cent. and more in 2in, As the bars 
were far from perfect, many of them showing a distinct 
piping, the results obtained were quite promising ; 
but then came the Armistice, and the thing dropped. 
There can be no doubt that duralumin bars, &c., are 
produced on these lines. Manganese, copper and 
aluminium are the essential constituents ; the tin is 
very difficult to account for, and the magnesium is 
no doubt added in the erroneous belief that it acts 
as a de-oxidiser. The relationship between duralumin 
and the Heusler alloys is evident from its property in 
taking a true temper in spite of the overwhelmingly 
large percentage of aluminium. Reasoning on these 
lines, it appears to the author that an increase in 
the percentage of manganese would be an advantage. 

The vexed question of re-melting duralumin is 
rather peculiar. On a small seale it is just as easy 
as with any other alloy, but on a large seale complaints 
are raised about the formation of “‘dross.”’ This 
appears to the author to be caused by the freezing 
out of an alloy of high melting point, which floats 
through gas enclosures. Then comes the action of 
manganese as an oxygen carrier, and the trouble 
begins. The point is worth investigating, but, unfor- 
tunately, very few chemists in direct communication 
with the works have the opportunity of doing it. 
These manganese alloys are, however, of such an 
interesting nature that the future must bring further 
developments. 

Curiously enough, the Germans did not use any- 
thing similar in the construction of some of their 
Zeppelins. ‘The writer has subjected some of the 
débris of the celebrated Cuffley machine, amongst 
others, to analysis, and apart from a small content of 


FIG. 1—CARD=TO BE USED IN TABULATING MACHINE 
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FOR AUSTRALIAN CENSUS 


line description of it as supplied or now being supplied 
for analysing the census returns in South Africa and 
Australia. 

The basis of the system, it may be recalled, is a 
light Manilla card measuring 7jin. by 3}in. The 
card designed for the forthcoming census in Australia 
is illustrated in Fig. 1. There is one such card for 
each person covered by the census. It is divided by 
vertical lines into twenty-three “fields,” headed to 
correspond with the information provided on the 
census paper and containing, all told, forty-five 
vertical rows of the numbers 0 to 9. The information 
on the census paper is transferred to the card by 
punching it through the appropriate numbers in the 
appropriate fields, a numerical code being adopte« 
for information of a non-statistical nature, such as 
conjugal condition, birthplace, race, &c. A complete: 
card has forty-five punch marks in it, namely, one in 
each vertical row of figures. 

The fields may be divided into two kinds, sorting 
and addition. It might, for instance, be desired to 
determine the number of males and females in each: 


| municipal area. To compile this return the cards 


would first be sorted out into as many bundles as 
there are municipal areas by means of a sorting 
machine set to operate on the second field. Each 
bundle would then be passed in succession through 
the census machine, which, set to work on the fourth 
field. would record and add up the number of cards 
punched through the figure 1—males—and on a 
separate counter do likewise for the cards punched 
through the 2—-females. The sorting machine 
employed for the first operation need be no different 
from that which we described ten years ago and now 
in use for many different purposes. 

The census machine is different from the genera! 
purpose tabulator, in that it has to add in each an: 
évery instance unity to the number already existing 


on the counter at the passage of each card through 
| the machine. In the example just used, for instance, 


a female is obviously not to be taken as two units and 
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a male as one. The 2 and the 1 in this case have no 
numerical significance apart from the code. A 
imilar remark applies to all the other fields on the 
census ecard, except that recording the number of 
days of unemployment, If, to take a specific example, 
it were desired to know the total number of days lost 
in the silver mining industry through strikes, the cards 
would first be sorted on the industry field and the 
bundle all the cards of which were punched 137— 


so willthe 9th, 8th . . . Oth counter be advanced 


| by unity. Actually there are not ten, but twelve, 
| counters, for in some of the fields it is convenient to 
| have twelve figures in the vertical rows. The two 
| extra positions on the card are not figured, but they 
lie vertically above the zero in each column at the 
points corresponding to — 1 and — 2. 

In addition, as will be seen from the general view 
of the machine given in Fig. 2, there is not one, but 

















FIG. 2-TWO-BANK HOLLERITH 


silver mining—would be abstracted from the rest. 
This bundle would then be passed through the sorting 
machine again, the machine this time being set to 
work on the last field. so as to isolate all the cards 
punched through the figure 4— unemployment. 
Che sub-bundle thus obtained would finally be passed 
through the tabulating machine—not the census 
machine—which would be set to work on the second 
last field. At the end of the run the total number of 
days of idleness would be recorded on the counter. 
To effect the summation the machine has not simply 
to add one at the passage of each card, but has to be 
able to take cognisance of and add the particula: 
numbers indicated by the punch marks in the second 
last field. In this respect the tabulator differs from 
the census machine and, as may be supposed, is 
thereby considerably more complicated in its con 
struction. 

Confining our attention henceforward solely to the 
census machine, we have to observe that, as fully 
explained in our previous articles, electrical means 
are employed to count the cards and transmit the 
indi¢ations to the appropriate counters. The cards, 
it may be recalled, are fed down, one at a time, 
between a series of contacts and an equal number of 
metallic brushes.- In the case of the census machine 
illustrated there are forty-five such contacts and 
forty-five such brushes—that is, one for each vertical 
row of figures on the card—and all are electrically 
insulated from each other. The cards follow one 
another downwards with a short gap between each, 
but so long as they are between the brushes and the 
contacts they, being insulators, prevent the flow of 
current. 

In order to explain matters most easily let us return 
io our first example, namely, the determination of 
the numbers of males and females in each municipal 
area. For this analysis current would be switched on 
to the circuit containing the twelfth brush—that in 
line with the field headed “‘sex’’—the remaining 
forty-four circuits being left dead. When the card in 
its downward travel brings the punch hole through 
the 2 or the 1 opposite the brush, the brush springs 
through the hole and establishes electrical connection 
with the corresponding contact on the other side of 
the card. The current momentarily flowing originates 
# movement at one of the counters of the machine, 
whereby unity is edded to the total already accumu 
lated. 

There cannot, of course, be ten categories of sex, 
but in other of the fields there might be ten—-or more 
categories between which discrimination was required. 
For instance, ten categories of infirmity are reeog- 
nised. By energising the eighteenth brush circuit 
the number of normal, deaf, blind, dumb, lame, &c., 
people in the country can be found by passing the 
cards once through the machine. For each of the ten 
figures in the vertical columns there is a separate 
counter, and according as the brush makes contact 
through a hole in the 9th, 8th Oth position 


CENSUS ANALYSING MACHINE 


ltwo, banks of counters—with provision made for 
j} adding a third bank-—each bank containing twelve 
|counters. It is thus possible to energise two brush 
| circuits simultaneously—or three if the third bank 
and count simultaneously on two fields 

or three—during the one passage of the cards 
through the machine. Thus, for example, at one 
passage the population could be analysed simul- 
taneously into males and females and into twelve 


Is prov ided 


| Sroups of infirmities, including the normal people in 


FIG. 3--FEED TABLE, RELAY CYLINDER, 


one group. Were there twelve sex categories the 
machine would, of course, still be able to operate on | 
both fields simultaneously. 
In some of the fields, it will be noticed, the number | 
of categories recognised greatly exceeds the number of | 
counters provided. Thus a thousand different indus- | 
tries—excluding the two extra figures in each column | 
are coded in the nineteenth field. The question | 





arises how these multifarious categories are to be 


counted by means of, at the very most, thirty-six 


counters. The obvious procedure is to pass the cards 
through the sorting machine so as to divide them into 
a hundred bundles, each bundle containing the cards 
of a group of ten consecutively numbered industries. 
The bundles would then be run separately through 
the census machine with the circuit of the thirty- 
eighth brush energised. In this way the numbers 
engaged in the ten different industries covered by each 
bundle would be indicated separately on ten of the 
counters in one bank. The totals would be noted and 
wiped off and the next bundle covering ten other 
industries would then be run through the machine 
and so on to the end of the hundred bundles. 

The exact method whereby the electric current, 
flowing when the brushes make connection through 
the holes with the contacts on the other side of the 
cards, is sent to the counter corresponding to the 


| vertical position of the punch hole will be described 


presently. Here we have to notice several minor 
though important points upon which the successful 
working of the machine depends. It is obvious, in the 
first placo, that if, say the sex field is being analysed, 
the electric circuit containing the twelfth brush must 
be broken before the top edge of the card reaches the 
brush and must be re-made just after the lower edge 
of the succeeding card has passed the same point. 
Were the circuit not interrupted in this manner the 
brush would make contact in the gaps between the 
cards and as a result the counters would be incorrectly 
operated. The height of the card is divided into 
fourteen imaginery units of equal length. Over the 
first unit the circuit is energised. In any one of the 
succeeding twelve units a punch hole may occur. 
Over the fourteenth unit the circuit is broken ready 
for the gap. Two possibilities have to be faced. 
There ought to be a punch hole in each of the forty- 
five vertical columns. If there is not, the card has 
not been correctly punched. In these circumstances 
the card will escape without being counted on any 
of the counters, but nothing will occur to interrupt 
the working of the machine, because the brush circuit 
is, as we have said, broken over the fourteenth unit 
no matter whether or not the brush has previously 
made contact through a punch hole. On the other 
hand, there may accidentally be two or more punch 
holes in the same vertical row. The machine in these 
circumstances recognises the highest numbered hole 
only and ignores the others if there be such. By so 
doing it may select the wrong hole, but it does not 
make matters worse by giving two or more indications 
for the same card. The result desired in this con- 
nection is achieved by means of an arrangement of 
electrical parts whereby the “brush circuit is inde- 
pendently broken after the first flow of current occurs 
in it, and is not made again until after the lapse of the 
interval necessary for the succeeding card to come 
into place. 

In the earlier machines, such as those described 





AND DUPLEX DISTRIBUTOR CYLINDER 


in our previous articles, some trouble was occasionally 
experienced by the burning of the brush tips as a 
result of arcing. The trouble arose, not when the lower 
edge of the punch hole descended past the brush and 
allowed it to make contact, but when the upper edge 
descended and broke the connection, as anyone with 
experience of electric circuits will readily appreciate. 
In the design illustrated the making of the connection 
is, as formerly, left to the brush, but the breaking 
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occurs at another point.in the circuit and occurs just 
before the top edge of the hole has descended suffi- 
ciently far to break the connection for itself. The 
arrangement adopted for the purpose in view is a self- 
destroying connection of a type familiar to all elec- 
tricians. It is this connection that remains broken 
until the succeeding card is presented to the brush 
and so prevents, as explained in the preceding para- 
graph, a multiple indication being given by any card 
wrongly punched with more than one hole per vertical 
column. 

The cards are fed through the machine normally 
at the rate of 350 per minute. The diameter of the 
punch hole is about one twenty-sixth of the height of 
the card. Allowing a little for the gaps between the 
cards and the fact that the current is cut off before 
the top edge of the hole reaches the brush, it follows 
from these figures that, when the brush makes con- 
tact through a punch hole, current cannot be flowing 
for much longer than one two-hundredth of a second. 
The energy transmitted in this period is too small to 
operate any practical form of counter. Accordingly, 
as is usual under similar circumstances in other fields 
of application of electricity, the current is used to 
operate a relay which transmits a stronger and longer- 
enduring current to the counter. 

So far as the card feeding mechanism is concerned— 
on the correct action of which practically everything 
depends—no improvement has been effected in the 
almost perfect arrangement adopted in the earlier 
designs described in our previous articles. As regards 
the contacts against which the brushes press when a 
hole is encountered, an improvement of some practical 
importance has been made. In the earlier machines 
the contecta were stationary metallie strips—one 
for each brush—separated from eagh other by strips 
of insulating material. With this type of contact 
trouble was sometimes experienced if the card 
material contained @ speck of metal. Such a speck 
might pass between the brush and the contact, 
establish connection in the absence of a punch hole, 
and thus cause an error at the counter. To overcome 
this source of trouble the contacts are now made in 
the form of rotating metallic dises and are separated 
from each other by dises of insulating material of 
very slightly greater diameter than the contact discs. 
A speck of metal passing across the brush must thus, 
on the other side, be in contact either with the insula- 
tion or with air. It cannot reach the metallic disc, 
and as a consequence current can now flow in the 
brush circuit only when an actual hole in the card 
allows the brush to spring through against the slightly 
sunk dise contact. 

The rotary movement of the contacts rendered 
possible by the adoption of a dise form is incidentally 
of much practical importance, for it facilitates the 
feeding of the cards past the brushes and has enabled 
the speed of operation to be increased from 250 cards 
per minute in the earlier type of census machine 
to 350. 

The details of the machine present many features 
of mechanical and electrical interest, but the exigen- 
cies of space prevent our dealing with them except 
under one head, namely, the means employed to 
distribute to the counters the signals received from 
the cards. The requirement to be fulfilled is that the 
signal received from a card by virtue of its being 
punched in the nth position should be sent through 
to the nth counter. The distributor employed for 
this purpose is considerably different from that used 
in the earlier design of census machine, although the 
general principle is the same, namely, distribution by 
means of a rotating cylinder that makes one complete 
turn in the interval of time elapsing between the 
instants at which the lower edges of two successive 
cards reach the level of the brush contacts, There is 
one such cylinder for each bank of counters, the two— 
or three—cylinders being mounted as one unit on a 
common horizontal shaft driven by the motor which 
operates the card feeding mechanism. The cylinder 
is formed of the insulating material known as 
“Bakelite,” supported on a brass core. Round its 
periphery twelve contact studs—see Fig. 3—are 
sunk into the insulation. The studs are disposed 
spirally and each engages once per turn of the cylinder 
one of a series of twelve contact brushes. The extreme 
right-hand stud is associated with the ninth punch 
hole position on the card. Its brush is connected up 
to the ninth counter. The second stud from the right 
is associated with the eighth punch hole position and 
the eighth counter, and so on down to the two left-hand 
studs, which are associated with the two extra—or 
X and Y—positions on the card above the zero. The 
rotation of the cylinder is accurately timed to keep 
step with the descent of the card. Thus, when the 
ninth punch hole position is passing across the card 
contact brush the extreme right-hand stud is in eon- 
tact with its brush. Should there be a hole in the card 
in the ninth position, current will therefore flow to 
the ninth counter. If the hole is not in the ninth 
position, but in, say the sixth, nothing will happen 
until the sixth position on the card comes down to 
the level of the card brush, by which time the-sixth 
stud on the distributor cylinder is in contact with its 
brush and has opened the road for the signal to pass 
to the sixth counter. . 

As we have alreaily stated, the signal current lasts 
for too brief a time to permit it to be used directly 
to operate the counters. It is employed to operate a 








l 
relay which, after it has been closed by the signal | 
current, is kept closed for a period in all cases equal | 
to half the time taken by the distributor cylinder to | 
make one revolution. At full speed this half period | 
amounts to about one-twelfth of a seeond, or over | 
sixteen times as long as the signal current is flowing. 
The mechanism employed to supply and cut off the 
relay current consists of an additional ‘‘ Bakelite ” 
cylinder mounted on the same shaft as the distributor 
cylinders to the left of these latter—see Fig. 3. Instead 
of studs, however, the relay cylinder carries twelve 
brass contact strips, each extending halfway round the 
periphery. The ends of these strips lie on a spiral 
line like the studs and, as before, each contact has a 
brush associated with it. One relay cylinder is 
sufficient to serve any number of banks of counters. 
From its ninth brush a lead is taken in series to all the 
ninth counters. Similarly, the eighth counters on all 
the banks are connected in series to the eighth brush 
of the relay cylinder, and so on to the X and Y 
counters. The action is quite simple. If the ninth 
position in one field of the card is punched, the dis- 
tributor working in conjunction with that field will 
close the relay contact of the ninth counter of one of 
the banks, the current effecting the closure flowing, 
as we have said, during an interval of only about one 
two-hundredth of a second. The relay current from 
the ninth contact strip on the relay cylinder now finds 
its path completed through the ninth counter, and, 
flowing for a space of about one-twelfth of @ second, 
advances the counter by unity. The action may be 
compared with that involved in the movement of 
railway trains, the current from the relay cylinder 
being the train and thatdrom the distributor cylinder 
the signalman who sets the points. There is this 
difference, however, in the case of a three-bank 
machine: there are three turnings out of each line— 
in the example selected one into each of the three 
ninth counters——and it is possible that one, two, or 
three of the sets of points may be made simultaneously. 
These conditions would arise respectively if one, two, 
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FIGs. 10 AND 1i—1 KILOWATT TURBO-GENERATOR 


or three of the fields being analysed simultaneously | 
were punched in the sare position, namely, in our | 
example, in the ninth position. If more than one set 
of “‘ points’ are made the “train” is divided into 
@ corresponding number of parts, each portion being 
switched into a different counter. 

It should perhaps be added that associated with 
the upper bank of counters are two total counters 
whereon can be accumulated the sum of all the 
numbers indicated on the twelve ordinary counters, 
This sum will at any instant a the total 
number of cards passed through the machine up te 
that instant. One of the total counters can be reset 
to zero at any time, the object being to provide 
means whereby partial totals from any selected point 
in the run may be determined. The lower bank of 
counters is provided with only one total counter in 
the machine illustrated. 
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machine. A glance at the illustrations of this article 
will show that in all the cases depicted at least one 
impulse wheel is nsed at the high-pressure end. The 
series of units represented by these drawings covers a 
range of output from a fifth of a kilowatt up to 
35,000 kilowatts. 

Beginning with the smallest machines, which have 
been devised for mounting on locomotives, for train 
lighting and similar services, the primary considera. 
tion of the designers has been to make the turbine as 
simple as possible. With this object the design com 
prises, as will be seen from Fig. 11, a single-stage 
impulse wheel mounted on the overhung end of the 
armature shaft and with the turbine casing connected 
directly with that of the shunt-wound dynamo. The 
chief interest in the set centres round the method 
of governing, illustrated by Fig. 10, which operates 
by putting on a brake if the speed tends to rise. On 
the commutator end of the armature spindle there is 
a set of centrifugal weights fixed to bell-crank levers 
rocking about knife. edges. The centrifugal force 
exerted by these weights acts in opposition to a spring 
and presses a brake disc attached to the spindle 
against fixed brake blocks if the speed rises above a 
pre-determined limit. The brake dise is furnished with 
vanes, which convert it into a fan that draws air for 
cooling purposes right through the dynamo and over 
the brake blocks. The air is discharged into the bed- 
plate, whieh acts as a silencer. There are only two 
bearingsin the machine and both are ring lubricated. 
These sets are made in several sizes giving outputs from 
0.2 kilowatt to 1 kilowatt at 4500 revolutions per 
minute and are intended to work non-condensing. 


The next class of machine has a two-stage impulse 
wheel and is capable of developing from 2 kilowatts 
to 30 kilowatts or from 20 kilowatts to 100 kilowatts 
according to the size of the wheel, which is either 
400 mm. or 650 mm. in diameter. The speed ranges 
from 3000 to 6000 revolutions per minute. One of the 


larger sizes is illustrated in Figs. 6, 12, and 13. 
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Steam is admitted to the wheel by nozzles milled in 
the edges of a loose ring and windage is reduced to a 
minimum by filling in the space between the rings of 
blading where there are no nozzles. The shaft is 
packed by means of two sets of triple carbon segments, 
and is thus capable of working against a back pressure 
if it is so desired. These machines are controlled by 
@ centrifugal governor, fixed directly on the main 
shaft, which actuates the main throttle valve through 
@ Very simple system of levers, which can be followed 
out in the half-tone engravings. The emergency or 
runaway governor gear is peculiar on account of the 

t used to connect the governor with the 
valve it controls. As will be seen from Fig. 6, a 
series of balls, confined in a pipe, is supported by a 
trigger which is tripped by the governor weight if the 
safe speed of the turbine is exceeded. The upper end 
of the train of balls keeps a catch jn engagement with 
a sleeve on the stop valvespindle. When the governor 
acts, the balls drdp back slightly, the catch looses its 
hold,and a spring closes the stop valve. The gear is 


| re-set by screwing up the sleeve, using the closed valve 


Recent Improvements in Steam 
Turbine Design. 


No. I.* 
BROWN, BOVERI AND CO., LIMITED. 


One of the earliest firms to secure a licence for the 
manufacture of the Parsons’ type of reaction turbine 
was the Swiss house of Brown, Boveri and Co., which 
has London offices at 6, Old Queen-street, West- | 
minster, and a set of designs was soon prepared to 
suit the continental style of manufacture. That took 
place some twenty years ago, and in the interval the | 
Swiss engineers have gradually evolved a type of 
turbine which has several distinctive features ; but | 
it was not long before they adopted the disc and drum 
form of rotor in preference to the pure reaction 








* No I. appeared May 6th. 


'asan abutment. When the catch is opposite its recess 


in the sleeve a light spring below the balls lifts them 
all up into place again. The arrangement, it will be 
noticed, is much more compact than any system of 
levers could be. 

In the cases of machines larger than that just 
described a combination of impulse and reaction 
blading is adopted, as is shown in Fig. 8, which is 
typical of turbines ranging from 1300 kilowatts to 
2000 kilowatts at from 3000 to 3600 revolutions per 
minute. The casing of these machines is of normal 
construction, with the nozzle valves all arranged on 
the upper half and the supporting feet disposed on 
either side in order to provide accommodation for the 
unusually large exhaust pipe. The impulse wheel 
has two stages, and the drum for the reaction blading is 
made hollow. An extension of the drum beyond the 
impulse wheel acts as a balance piston to take part 
of the end thrust caused by the reaction blading. The 
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steam leaking past this piston finds its way into the 
hollow drum and escapes again towards the low- 
pressure end, joining the main flow of steam through 
the last stages of expansion. The arrangement 
naturally ensures the equal heating of the shaft. The 
balance piston only takes part of the end thrust, so 
the remainder is provided for by a thrust bearing on 
the end of the shaft, which is described later. The 
turbine is governed on the principle, which has been 
standardised by the Brown, Boveri Company, of 
using oil relays to open the various nozzle valves. The 


between the balls immediately beneath them. The 
resultant crowding of the adjacent lower balls will 
push up the corresponding pads, which will conse- 
quently take up a proportionately increased share of 
the thrust and relieve the overloaded pad. The pads 
are made of brass with white metal faces, and are, of 
course, bevelled cireumferentially so that. a film of oil 
is entrained beneath them. Two sets of pads are used 
to fix the position of the shaft in both directions, and 
they bear against a pair of collars fixed on the shaft 





by a shoulder and nut. The fixed ring carrying the 

















FIGS. 12 AND 13—30 KILOWATT 


oil for this purpose, and also that for lubricating the 
bearings, is provided by a gear pump on the lower end 
of the governor spindle, which draws from a reservoir 
just below the floor level. The oil for lubricating 
purposes is passed through a cooler on its way to 
the bearings. A small steam-driven auxiliary oil 
pump is used for starting up. It is fixed in the reser- 
voir and delivers into the main oil pipe system. 

The thrust bearing just referred to, which is the 
standard type adopted for the turbines under review, 
is illustrated in Fig. 15. It is a development 
of the Michell system, of carrying the thrust on a 


TWO-STAGE IMPULSE TURBINE 


tvalls is embraced by a lining split at the horizontal 
diameter, which can be adjusted axially with regard 
to the main casing by means of liners. An oil passage 
is arranged round the lining and communicates with 
the interior of the bearing by means of radial holes 
drilled through the fixed ring. The lubricant conse- 
quently flows outwards over the rubbing faces and 
can be adjusted both as regards quantity and pressure 
by means of plugs in the end caps. The makers claim 
that these bearings will carry heavier loads with a 
greater degree of security than is possible with the 
ordinary collar bearing, and that, regardless of their 

















FIG. 14 


series of pads, and its chief peculiarity lies in the 
irrangements for supporting the pads. Each pad is 
yacked by a pair of steel balls, which bear against 
iard steel faces let into the back of the pads.. These 
balls, in turn, are supported by other balls that abut 
against the fixed part of the thrust bearing. All the 
balls have a slight degree of freedom cireumferentially. 
Che object of this arrangement is to distribute the 
thrust equally among the various pads. Thus, if one 
of the pads happens to take too much load, it will be 
pressed back and the balls supporting it will be wedged 


2000 KILOWATT TURBINE WITH COVER LIFTED 


apparent complexity, no mistake can be made in 
assembling them. 

In the larger sizes of turbine the design of the shaft 
is again modified and the arrangement shown in 
Fig. 7 is adopted. The type ‘illustrated by this 
drawing is capable of an output of from 8000 kilowatts 
to 12,000 kilowatts at a speed of about 3000 revolu- 
tions per minute. The shaft is a solid forging, on to 
which are shrunk two impulse wheels and five low- 
pressure reaction dises, while the intermediate reaction 
blading is carried by an enlargement of the main 


forging. The balance piston is a separate piece 
spigoted and bolted on. The steam leaking past the 
piston is conveyed to the low-pressure blading by 
half a dozen holes drilled longitudinally through the 
shaft. There are five nozzle valves, three for supply. 
ing the top sets of nozzles and two for the lower 
nozzles, with which the valves are connected by out- 
side pipes, The governor gear, lubricating system, 
thrust, &c., are similar in principle to those of the 
2000-kilowatt machines. Fig. 14 is a view of one 
of these turbines with the cover lifted. 

The output of the largest type, of which we give 
an illustration in Fig. 9, ranges up to 35,000 
kilowatts at a speed of 1250 revolutions per minute. 
Here a plain solid shaft is used, and it is so stiff that 
the normal speed of revolution is below its critical 
speed, There are three separate impulse wheels, 
separated by diaphragms and five reaction wheels. 
The makers urge that this form of construction enables 
them to utilise to the utmost advantage the velocity 
of the steam as it issues from the impulse stages, as 
the flow is more or less continuous in one direction, 
while flimsy low-pressure diaphragms are eliminated 
by using reaction blading at that end of the turbine. 
The end thrust is taken up in the manner already 
described, except that the leakage steam is led to the 
low-pressure blading by exterior piping, instead of 
passing along the shaft. There is a branch connection 
to the casing just before the reaction stages, so tha 
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FIG. 15--THRUST 


the exhaust from auxiliaries may be admitted and 
used in the low-pressure part of the turbine. Alter- 
natively steam can be tapped off at this branch and 
used for heating purposes. There are five nozzle 
valves, three for the upper sets of nozzles and two for 
the lower. It will be noticed that both the turbine 
and generator bearings, together with the intervening 
flexible coupling, are all arranged in a recess in the 
exhaust end of the casing, a scheme which consider- 
ably reduces the overa)! length of the machine. A 
ratchet device is incorporated in the coupling for 
barring round the turbine. The worm at the opposite 
end of the rotor drives two vertical shafts, which 
work the oil pumps and are both equipped with 
emergency governors. One of them is also used to 
earry the main governor. 





Iron and Steel Institute. 
No. I1.* ; 


Tre President—Dr. J. E. Stead—occupied the 
chair when members reassembled on May 6th for 
thé continuation of the meeting. 

The Secretary made the following announcements 
of grants made from the Carnegie Research Fund :— 

Dr. L. Aitchison, Birmingham, £100 to assist him 
in carrying out an investigation of the low apparent 
elastic limit in quenched and work-hardened steels, 
with particular reference to fatigue strength, proof 
stress and constitution. 

Mr. C. O. Bannister and Mr. A. E. Findley, Liver- 
pool, £100 to investigate the mechanical properties 
and heat treatment of very low carbon high chromium 
steels. 

Mr. F. C. Langenberg, of Watertown Arsenal, 
United States, £100 to carry out a research on impact 
testing. 

Mr. J. N: Greenwood, Sheffield, £50 to carry out a 
research with a view to obtaining optical data on 
steels and steel-making materials to enable correc- 
tions to be made to temperature measurements of 
molten steel taken with an optical pyrometer. 





* No. L. appeared May 13th. 
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The following papers were then read :—‘* The 
Prevention of Hardening Cracks and the Effect of 
Controlling Reealescence in a Tungsten Tool Steel,”’ 
by Mr. Shipley N. Brayshaw, and * On the Cause of 
Quenehing Cracks,” by Messrs. Kotaro Honda, 
‘Tokujiro Matsushita and Sakae Idei. 


THE PREVENTION OF HARDENING CRACKS AND THE 
EFFECT OF CONTROLLING RECALESCENCE IN A 
TUNGSTEN TOOL STEEL, 

N. 


By. 5. BRAYSHAW. 


The paper describes a research carried out on a tool steel con- 
taining about 1.1 per cent. of carbon and 0.8 to 0.9 per cent. 
of tungsten. The changes that occur during the halts in heating 
und in cooling were investigated by means of «a large number 
of bars which, after soaking for various periods of time at tem- 
peratures near the critical points, were quenched in water. The 
condition of the steel after quenching showed the progress of 
the change. Some of the hi suggested that, both in heating 
and in cooling, the changes, Ac!.2.3 and Ar3.2.1, take place in 

tages which may be separated one from another if sufficient 
time be allowed for the process. 

A second series of bars, similarly heat-treated, was cooled 
in sand instead of being water-quenched. All these sand-cooled 
bars were finally hardened by one standard process. These 
hars lengthened or shortened on hardening, in response to the 
ueximjum temperature of the previous annealing, aud to the 
progress that had been made m the slow recalescence during that 
annealing. The behaviour of the hardened bars under bending 

tress was also found to have been determined by the heat 
treatment prior ty the hardening light ™ thrown upon the 
subject by a comparison between the water-quenched bars and 
the bars which were sand-cooled from the heat treatment and 
then hardened. 

The tendency of the steel to crack in hardening was correlated 
tu the various results from the bars by means of a series of milling 
cutters purposely made of a design extremely difficult to harden. 
Che milling cutters were machined out of blanks which had been 
heat-treated along with the bars. After the machining, the 
cutters all underwent the same standard hardening without 
any intervening process. The resulting cracks were found to 
occur in reasonable sequence with the treatmont and with the 
results from the bars. When sufficient time was allowed for 
the heat treatment, within a certain range of temperature, the 
xteel reached « condition in which the liability to crack in 
hardening was greatly reduced. It was incidentally found in 
the course of the research that there was a remarkable uniformity 
in the modulus of elasticity of the hardened bars which differed 
greatly in other respects, and that cutters which broke badly 
in hardening were generally made from blanks in which the 
ratio of the Brinell figure to the Shore figure was comparatively 
high. 

The paper contains « sugyestion for a standard hardening test. 
It appears, the author remarks, that good steel is commonly sub- 
ject to much difference of condition, after annealing, with regard 
to the liability of articles made from it to crack in hardening. 
rhe liability to change in shape \also varies greatly. It is 
therefore desirable that there showd be a recognised standard 
of hardening behaviour, which might be specified and verified 
as easily as the analysis or the tensile properties. Hardening 
tests might be carried out cheaply and quickly. For example, it 
would be simple to saw test dises of a given thickness from bars 
of steel. Such discs might be jig-drilled, according to an agreed 
standard which would render them very liable to hardening 
cracks, and then subjected to a specified heating and quenching. 
The guidance given by such a test would save much loss in 
hardening, and steel which failed in the test would, if it were 
utherwiwe suitable, only require to be re-annealed, 


ON THE CAUSE UF QUENCHING CRACKS. 


By Kotrarso Hosva, Tokusinu Marsusnira, anp SAKAB IpE!. 
The results of the investigation described in this paper may 
he summarised as follows :-— 

(1) Im # quenched steel a certam amount of austenite is 
xenerally present intermingled in martensite. The amount of 
this austenite increases as the quenching temperature increases. 

(2) In small pieces of steel the pny is harder than the 
central portion only when the quenching is very soft. In a 
moderate quenching the hardness is everywhere nearly equal, 
but m a hard quenching the periphery is always softer than 
the interior. This anomalous phenomenon is explained by the 
presence of the arrested austenite in marten-ite. 

(3) The quenching cracks in small pieces of steel occur when 
the hardness in the central portion is much greater than in the 
periphery. The cause of the cracking is attributed to the stress 
caused by the difference in the specific volumes of austenite and 
tuartensite ; the specifie volume of the former structure being 
inuch smaller than that of the latter the central portion exerts 
a large tangential tension on the periphery, causing thereby 
the cracking of the specimen. 

(4) Sinee the difference in the specific volumes increases as 
the temperature falls, the cracking usually takes place when 
the temperature of the quenched specimen approaches roorn 
temperature. 

(5) In @ hard quenching, the hardness generally increases 
with the lapse of time, owing to « gradual transformation of 
the arrested austenite into martensite. 

(6) In the case of « large specimen, cracking may take place 
in the Al range, and also in the vicinity of room temperature. 
lhe cracking at the high temperature is clnefly caused by the 
stress due to the structural difference between the inner and 
outer portions—pearlite and austenite—just below the Al 
point ; that at room temperature is due to a similar stress as 
in the small specimens. 


Dr. W. H. Hatfield, dealing with Mr. Brayshaw’s 
research, said he could confirm the statements made 
in the paper, which deserved the careful attention of 
all interested in the hardening of steel. What had 
been done to investigate this subject should lead to 
other work and the accumulation of more practical 
data which might eliminate the troubles which 
machine tool makers had experienced. An interesting 
point which was emphasised by Dr, Hatfield was the 
discrepancy between the Shore and Brinell figures. 
It was desirable that the reason for the breaking down 
of the relationship between the two methods of testing 
should be definitely ascertained. Dr. Hatfield added a 
word of commendation with regard to the useful work 
being done at Tohoku University, whitch was the 
subject of the second paper, although he intimated 
that he was not in complete agreement with the 
authors. He could not concur, for example, in the 
statement thet in all carbon steel after quenching 
there was a proportion of austenite. 

A long criticism of Mr. Brayshaw’s paper was con- 
tributed by Dr. Arnold. He hinted that engineers— 
to which class he relegated the author—should not 


Mr. Brayshaw was not even dealing, said Dr. Arnold, 
with tungsten steel, as his material contained only 
.8 per cent. of tungsten, A genuine tungsten steel 
should contain 1.2 per cent. of carbon and 3 per cent. 
of tungsten. Mr. Brayshaw had, he was glad to 
learn, accepted the views of critics on that point. 
At the same time Dr. Arnold was disposed to confer 
on the paper only faint praise. Its value was, he 
asserted, on a comparatively low plane. Dealing 
with the variable results of different methods of 
testing, Dr. Arnold intimated that the Brinell figures 
were useless in the case of tool steel. If drilling, 
milling and lathe results were compared with a 
Brinell test it would be found that there was no 
correlation in the work done by the material. The 
paper which had emanated from their Japanese 
friends was of much value and represented a vast 
amount of research. Like Dr. Hatfield, however, he 
was unable to agree with seme of the conclusions. 

The practical point of view of Mr, Brayshaw’s 
paper was raised by Mr, Brearley. The latter inti- 
mated that he had read that paper in the hope that 
a rule would have been stated by which in shop 
practice it would be possible to produce tools which 
would not crack. Mr. Brayshaw had refrained from 
laying down such a rule, Turning from this point, 
Mr. Brearley could not agree with the scientists as 
to the negative effect of .8 per cent. tungsten on the 
steel. On the contrary, he contended that this per- 
centage was high enough to exert an importaut influ- 
ence if regard was paid to commercial considerations. 

Dr. Hartley asked for details of the construction 
of the salt bath furnace and whether in the case of 
prolonged second héat treatinents it had been neces- 
sary to introduce thermostatic control. He had been 
much impressed by the fact that it had been possible 
to maintain a temperature of 732 deg. Cent. with a 
variation of only 1 deg. for-a period of sixteen hours. 
How, he asked, had this seeming miracle been per- 
formed, and was such a feat to be expected in general 
working ? Temperature control and uniformity were 
of the first importance. He assumed that in the actual 
hardening process Mr. Brayshaw would recommend 
two stages of heating prior to the actual quenching. 

The general subject of temperature control was 
dealt with by Dr. Wimpole, He thought the stage 
was now being reached when the human element 
could be cut out almost entirely and automatic 
temperature control adopted. In the United States 
several firms had introduced methods of controlling 
temperature through extraordinarily narrow ranges 
with success. He saw no obstacle to that plan being 
adopted in this country. One always liked to have 
standards of reference if one could, and he thought 
that perhaps Mr. Brayshaw’s suggestion of a standard 
for a hardness test might come into use if we had 
standard steel. He wondered whether it would be 
possible for a standard steel to be produced by some 
steel manufacturer under the control or advice of 
the National Physical Laboratory, working in con- 
junction with the Lron and Steel Institute. In that 
case sample standard bars of steel could be provided, 
carefully tested at the National Physical Laboratory 
in the manner suggested by Mr. Brearley, and from 
those bars, which should be tested at intervals 
throughout their lengths, small discs could be cut and 
issued by the National Physical Laboratory. That 
would be a step towards a standard. If such discs 
eould have been used throughout Mr. Brayshaw’s 
research it might have been possible for someone else 
to carry on the research and to link up with Mr. 
Brearley’s work through the standard discs. 

Dealing with the question of hardness, Professor 
Thomas Turney discussed an aspect of the subject 
which had not been touched upon by previous 
speakers. Incidentally, he indicated a possible 
reason for the discrepancy between the Shore and 
Brinell values. Machining properties could not, he 
insisted, be determined on the basis of, hardness. 
What happened was, he suggested, that beyond a 
certain range of harduess the material became more 
coarsely crystallised, and it could not be expected 
that the Shore scleroscope, acting upon a very small 
part of the material, would give the same results as 
a Brinell test which acted on a relatively larger 
quantity. 

The President, in. moving a vote of thanks to the 
authors of the two papers, said that Mr. Brayshaw 
had worked day and night at the subject dealt with 
in his contribution, and had expended many thou- 
sands of pounds. 

The following two papers were then. presented for 
the purpose of a joint discussion :—*‘ Solid Solution 
of Oxygen in Iron,” by Dr. J. E. Stead, and “* Cupric 
Etching Effects Produced by Phosphorus and Oxygen 
in Iron,” by Mr. J. H. Whiteley. An abstract of the 
first paper was printed in last week’s issue, 
CUPRIC ETCHING EFFECTS PRODUCED BY PHUS- 

PHORUS AND OXYGEN IN IRON. 
By J. H. Wurrereyr. 

The use of cupric reagents by metallographists for etching plain 
carbon steels, in order to detect structural heterogeneity, has 
develo to a considerable extent during recent years. Quite 
@ pum of these reagents have from time to time been sug- 
gested, and while, in certain cases, some may be more suitable 
than others, there is no doubt that they one and al] reveal the 
same structure when applied to the same specimen. Certain 
parts are attacked to a greater extent than others, and contrasts 
are thereby obtained which are intensified by the deposition of a 


At first, the structural differences revealed were attributed to 
an uneven distribution of phosphorus in the steel, and the more 
resistant parts were considered to have a higher phosphorus 
content than the less resistant. This explanation has been 
challenged recently by Le Chatelier and Bogitch, who state that 
it is not phosphorus but oxygen, in solid solution, which really 
gives rise to the effects. Others have since arrived at the same 
conclusion. 

The investigation on this subjeet carried out by the author had 
two main objects in view: (1) to determine whether or not the 
cupric nts will detect small variations of the phosphorus 
content only, synthetically produced in samples of electrolytic 
iron ; (2) to endeavour to produce in iron samples variations of 
the oxygen content only, which could be detected by the cupric 
reagents. The method used consisted, in the former case, of 
phosphorising thin strips of the metal in hydrogen and then weld- 
ing together a pile, consisting of alternate strips of phowphorised 
and non-phosphorised material, to form «a composite piece in 
which the phosphorus content alone varied, so that the effect of 
known variations could be ascertained. A similar method was 
employed in the endeavour to obtain an uneven distribution of 
oxygen. 

The two results so far obtained are as follows :— 

(1) Differences in the phosphorus content of less than 0.02 per 
cent. in adjacent parts of otherwise pure iron can be readily disx- 
covered by means of the cupric reagents ; as the difference is 
increased, at any rate up to 0.15 per cent., the contrast becomes 
more and more pronounced. These differences were produced by 
first phosphorising strips of the iron with phosphorus in hydrogen 
at 1000 deg. Cent., and then wélding, in hydrogen or other gas, a 
pile made up of alternate strips of phosphorwed and unphos- 
phorised material. 

(2) Attempts to produce in a sunilar way, an unequal distri 
bution of oxygen, which could be detected by the cupric reagents 
in the same manner as that of phosphorus, have failed. When 
oxygen was present, white resist lines were formed only at the 
weld junctions, but these resist lines were not formed when 
unoxidised iron was welded in dry hydrogen. Two methods of 
obtaining an unequal oxygen content were used : (a) by soaking 
pure iron in its own oxide at « high temperature and then welding 
it with the unoxidised material ; (+) by reducing highly oxidimed 
iron in hydrogen and then welding it with the orizimal!l metal 
at a low temperature. 


Mr. Cosmo Joties welcomed the papers, being quite 
certain that they meant a new departure in the way 
of looking at certain fundamental metallurgical 
questions: They’ were important, too, in that the 
President, with all his caution and long experience, 
asserted definitely that oxygen in some form or othor 
was soluble in steel. Evidence to that effect had been 
accumulating for a considerable time. The work 
was not finished ; there still remained to be worked 
out the equilibrium diagram for iron and oxygen, a 
particularly difficult piece of work. He should expect 
that the eutectic might not be of oxygen and iron, 
but of some oxide of iron and iron analogous to the 
equilibrium diagram so well known in copper— 
known for nearly twenty years now-—-where cuprous 
oxide and iron were related. One of the consequences 
which Mr. Cosmo Johns believed would flow from the 
papers is that there would now be discussed many 
well-known but imperfectly understood defects in 
steel which caused very considerable difficulties to 
those who were engaged in practical work. If iron 
oxide was soluble in steel that gave a source for the 
oxygen. The non-metallic impurities were oxides 
of silicon and of manganese in varying proportions. 
No one, so far as he remembered, had been able to 
give a convincing explanation why basic steel should 
give a lower tensile strength than acid steel of prac- 
tically the same composition. Might he suggest to 
those who were interested in the question that in the 
difference of the oxygen content of the two steels 
they might possibly find an explanation of that rather 
mysterious fact ? Elaborating his general argument, 
Mr. Johns pointed out that the knowledge now avyail- 
able as to the solubility of oxygen or of iron oxide 
indicated the possibility of obtaining a steel which 
might be in equilibrium at the time of pouring but 
underwent changes later. During the cooling of the 
ingot the silicon and the manganese would remain 
distributed through the liquid steel or the solidifying 
steel oxide of iron would be concentrated in local 
areas and equilibrium disturbed. New reactions would 
be set up and gaseous and solid iron metallic im- 
purities produced. 

Dr. McCance referred to experiments which sug- 
gested that some oxide, probably iron oxide, reacted 
with the carbon in the steel. His own belief was 
that the gases which were given off when steel was 
heated in a vacuum were really due to the reaction 
between the carbon and the ferrous oxide or other 
oxide in,solution. The only means of controlling the 
ferrous oxide was by exercising control of the slag 
in the melting pot. That could be done by controlling 
the temperature. His own experiments had shown 
that at a temperature of 1740 deg. Cent. the slag 
contained about 6.4 per cent. of FeO, but at lower 
temperature the steel was full of inclusions. There 
was evidence that ferrous oxide was one of the chief 
sources, if not the main cause, of the inclusion. The 
experiments described in the paper gave proof that 
ferrous oxide did dissolve in steel. 

A paper by Dr. Arne Westgren, “‘ Réntgen Specto- 
graphic Investigations of Iron and Steel,” produced 
what was from some aspects the most notable dis- 
cussion of the meeting. 

Sir William Bragg, who said the subject was one 
which interested him very much, expressed the opinion 
that the experiments described in the paper should 
assist to a material extent the research work of the 
metallurgist. As the paper had not been read, Sir 
William gave an admirable summary of the facts 
recorded in it. He pointed out that by examination 
of the crystals of certain classes of iron and by means 
of X-rays, it was possible to find the structure that 
lay at the bottom of those particular modifications 
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atoms were arranged. Instead of taking the material 
in the lump, it was hoped to be able to unravel the 
sizes, forces and se on, of the atoms themselves, and 
be able to show how, if certain atoms of known sizes 
and known forees were taken, they might be put 
together and thus the structures be obtained with 
which everyone was familiar. It was beginning at 
the other end altogether. Although, of course, 
at the present moment the amount of work done 
was but small, he thought anyone who read the paper 
would see that it was most promising. Personally, 
he had the conviction that it was going to be a very 
important thing indeed. The Angstrom unit was the 
unit in whieh it was convenient to talk when dealing 
with things so small as atoms. The Angstrom unit 
was one hundred millionth of a centimetre = 250 
millionth of an inch. The diameter of the iron atom 
was 2.47 Angstrom units, as near as it could be 
measured. When the atoms were put together, they 
piled together in a special way, or at least the atoms 
of a iron did. The packing was of the form known 
as the centre cube. That was not the way that atoms 
could go together to get the closest packing. That 
was an important point. In nickel it was the same 
thing. Aluminium did not pile together in that way, 
but piled together so that all the atoms got as close 
together as they possibly could. In the y iron, as 
pointed out by the author, there was a new arrange- 
ment. The atoms piled themselves together in close 
packing like a pile of shot. The figures were given, 
and it was possible to caleulate exactly what the 
size of the atom was in each ease. It was just a 
question of difference in the packing. When it was 
close packing, taking a cube, one atom was at each 
corner of the cube and one not at the middle but at 
the middle of each fece. It was simply a piling of 
shot. in the smallest possible space. The atom; had re- 
arranged themselves. Those were the two simplest 
facts, and showed that the 8 iron had the same structure 
as the a, which he supposed was quite right, and that 
in the erystal structure there were but two kinds, 
the centred cube and the face centred cube, in iron 
orsteel, The author had then proceeded to investigate 
what happened in the case of carbon in manganese 
steel, for example. He was entering upon a new line 
of investigation altogether, and one in which the 
results were a little more difficult to see, and perhaps 
a little more difficult to calculate. Dealing with 
manganese steel, it could be assumed that in that 
material the iron and the manganese atoms were 
nearly the same, and if those atoms were piled together 
the question then arose as to what happened to the 
carbon atoms, Were they simply pushed in inde- 
pendently and separately here and there in the iron, 
or were they actually associated with the iron so 
as to form a new iron carbon crystal ? The natural 
supposition was that they were simply mingled with 
the rest of the material. Taking the atoms in con- 
nection with the arrangement of y iren, they all 
touched one another, which was close packing. It 
should be remembered that in that pecking there 
were quite considerable holes. The diameter of the 
hole was not big enough to take a carbon atom, 
which was 1.54 Angstrom units, and obviously what 
happened was that a carbon atom janamed in and 
disturbed the arrangement and the whole cube 
became ‘slightly swollen. He had no doubt that, as 
a whole, it still remained in a close packed arrange- 
ment, but it had been slightly disturbed. If worked 
out arithmetically, it would be found that the dis- 
tortion was about right. Assuming that face centre 
was the arrangement of the iron and manganese, 
and supposing the other atoms were packed in any- 
how, it would be éasy to make the calculation, because 
the weight of each atom was now known down to 
about one in a thousand. Caleulating out the weights 
of the atoms in the cube, with the face centre cube 
there were four atoms in each cube.” In the case of 
the manganese steel described in the paper, the 
actual distance between atom and atom of metal, 
supposing all the atoms were arranged on the piling 
and the earbon atoms were shoved in, was 3.64, 
whereas if they were iron atoms alone it would be 
about 3.55. If there had been formed in ‘the steel a 
new eontent of iron and carbon, forming a new and 
special erystal of its own, it would have given a new 
set of lines altogether in the photographs. 

With reference to the steel under discussion, the 
author had not found that to be the case, so that he 
assumed there was no new combination of iron and 
carbon. The same thing was true of nickel. There 
were two forms of nickel, the nickel which had its 
atoms face centred like the a iron and a nickel which 
had its atoms close packed like the y iron. He did 
not think anyone knew what made one and what 
made the other, as the matter had not been studied 
so carefully as had iron. Those were the two kinds 
deseribed by Hull. In one substance which he pre- 
pared as pure nickel he found the a form and in the 
other he found the y form, and in another old nickel 
he found both. What were the forces which pulled 
the things together ? “That was obviously the funda- 
mental point. It should be remembered, first, that 
iron was a conductor, and that meant that it lost a 
lot of electrons, and therefore it could part with elec- 
trons. Ifiron lost an electron, it became a positively 
charged body. The electron probably, on the whole, 
occupied about the middle of the spaces, trying to 
surround itself with the iron atoms, and the cement- 
ing was due partly to the attraction of the positive 





and the negative carried through the whole mass. 
That was one thing that held it together, and he 
supposed in aluminium it was the principal thing. 

But that could not be all. If that were all, every- 
thing would be simply close packed. If the only 
action between atom and atom were due to the fact 
that there was an electro-statie attraction from 
centre to centre, every atom would try to get as near 
as possible.to every other. The close packing arrange- 
ment would mean that they were piled together like 
spheres, each being surrounded by twelve others. A 
diamond was a particularly good instance of that. 
Each atom of carbon in the diamond surrounded 
itself with four others and refused to pick up any 
more. There was room in # diamond to put carbon 
in, but the diamond did not take it, because it did 
not want it. When it had attracted four, its attrac- 
tion was used up, so to speak. It was not merely a 
general attraction to the centre, but obviously about 
every atom there were directions, Possibly those 
directions were not fixed. In the diamond the carbon 
was surrounded by four other carbons in a tetrahedron, 
whereas in Iceland spar the carbon was surrounded 
by three oxygens in a plane. When one knew the 
actual arrangement of atoms in a crystal, by measur- 
ing the strains of a crystal it was possible to find out 
the actual forces between atom and atom. Ina bridge 
built of a certain kind of girder. if the strains and 
stresses on the bridge were examined as a whole, it 
was possible to calculate the strains and stresses for 
each particular girder: That could be done in the 
subject under discussion, beginning with the atoms 
to get at the structure. 

He thought there was a great future for the work, 
and the only point was, why more was not being done 
in England. The simple reason was that nobody 
would do it. After the war everybody had taken up 
work of one kind or another whieh occupied all their 
energies, and no one was left to go en with this 
particular work. More than two years ago he had a 
man in his laboratory starting on the work, but he 
was drawn away by a large salary, and his apparatus 
had not been used. It was the same thing all through. 
The apparatus was there and the money was not 
difficult to get—the thing was to get the men. If 
anything he had said would induce men to turn 
their attention to the work, men keen on experi- 
mental work, he would be very glad indeed. 

Professor Arnold said that he would like to tell 
Sir William that metallurgists very solemnly buried 
8 iron at a meeting held some years ago. He was 
glad, therefore, that Sir William had found no remains 
of it in the lattice frame. As to the manner in which 
carbon existed in manganese steel, it existed as a 
mixture of carbide of iron and carbide of manganese, 
as shown by chemical examination. With reference 
to y iron producing different qualities of iron, he 
would like, in investigating the subject, to take the 
case of the alloys of manganese and iron. It was an 
extraordinary fact that if iron had 1 per cent. of 
manganese it gave about 40 per cont. elongation on 
2in.; if 10 per cent. of manganese, it would give 
1 per cent. elongation ; if 20 per cent., it gave an 
alloy which turned yellow and went back to the 
40 per cent. elongation, like the 1 per cent.; and with 
30 per cent. of manganese, there was 60 per cent. of 
elongation and a yellow metal like brass. That was 
almost as baffling as the lattice forms, but if the 
lattice forms would throw any light on a fact like 
that it would be very important. 

Dr. W. Rosenhain believed that the paper of Dr. 
Westgren’s contained a set of conclusions which, he 
thought, would be completely established ultimately, 
and would have a very direct bearing on certain 
questions upon which a good deal of controversy 
hed taken place in the past. On the whole, they 
confirmed in a remarkable manner the evidence of 
other methods of investigation. Referring for a 
moment to 8 iron, that was, of course, a name for a 
certain condition of iron which. existed, although it 
had been long known—and Dr. Westgren confirmed 
it—that its erystal structure was identical with a iron. 
Another point of interest to metallurgists was that 
there was a change of energy, passing from the non- 
magnetic to the magnetic state, and Dr. Westgren 
treated that question in a very philosophical and 
satisfying and scientific manner, and did not attempt 
to dogmatise about it. With regard to the whole 
question of applying X-ray analysis to the study of 
the physical properties of materials, while it was tn- 
doubtedly an extremely powerful method of attack- 
ing problems from the inside, it had to be remem- 
bered that a knowledge of the structure of the crystal 
was not the whole story by a very long way with 
regard to the properties of metals, and it was just 
on that very point he thought Dr. Westgren made the 
one possible mistake in his paper. For instance, he 
said on page 21 that he found in martensite the space 
lattice of a iron, and that was personally what he 
himself should have expected to find ; but Dr. West- 
gren concluded from that that therefore the difference 
in hardness between martensite and ordinary annealed 
iron Was not due to the iron, but was due to the carbon. 
Even when the whole story of the structure of a crystal 
was known, one had yet to deal in metals with 
materials which had an aggregate of many crystals, 
and metallurgists were quite as much interested in 
that which existed between the erystals and held 
them together as in the crystals themselves. It was 
necessary to recognise the limitations of the method 





of investigation described in the paper, and that 4 
statistical result only was obtained. It gave evidence 
that certain space lattices existed, but so far no indica- 
tion of the size—or only a very indirect indication of 
the size—-of the particles in which they existed or 
the manner in which they were held together. 

Sir Robert Hadfield suggested that future investi 
gation of this subject should be made a matter of 
co-operative research. There was the Council for 
Scientific and Industrial Research, which was ready 
to give grants for dealing with problems which were 
of importance, not only from the scientific point of 
view, but also from the practical point of view, and, 
if it was acceptable to the members and to the 
President and secretary, he would like to bring before 
the Couneil a suggestion that it should apply for a 
grant to study such a very important matter. He 
thought very full and free assistance would be given. 
He did not want to bring up old scores again, but it 
had been a great delight to him to see that Dr. 
Westgren had shown that the statements made years 
ago with regard to 8 iron were not correct. He was 
not questioning the great utility of the controversy 
that went on over a and 8 iron at that time. It 
seemed to him, especially after his experience with 
manganese steel, that that steel did really prove the 
theory was incorrect. Manganese steel was very 
peculiar. Although it was non-magnetic, it was 
possible to have manganese steel in a condition so 
that it had in it 40 per cent. of specific magnetisi 
as compared with pure iron. That was very remark 
able, and was largely due, he thought, to what had 
been mentioned by Professor Arnold, the condition 
of the carbides. There was no doubt that there wer: 
considerable carbides in manganese steel, and that 
@ precipitation of certain of the carbides present 
occurred. If they were once released, the iron 
became normal, and then it was possible to get 40 or 
50 per cent. specific magnetism. A bar could be 
made in which one end was practically zero and the 
other end had a 40 per cent. specific magnetism. He 
had had a very interesting letter from Dr. Westgren 
a few days ago, which it might be useful to read as 
part of the discussion. Dr. Westgren had come for 
ward freely and said that one of his statements in 
the paper was open to correction. He wrote: ** The 
suppositions on the constitution of cementite that 
I present there have proved false at my later investi - 
gations. The arrangement of atoms in Fe,C has 
turned out to be more complicated than I thought | 
could conclude from the first spectrograms, which 
were rather indistinct. From later very clear spectro- 
grams, however, I infer that a close relationship 
must exist between the arrangements of atoms of 
Fe,C and of y iron. Unfortunately, I have not yet 
been able completely to explain the Fe,C spectro- 
grams, but I hope to do so shortly.” It was to be 
hoped, added Sir Robert, that that meant another 
paper from Dr. Westgren on that very important 
point. 

Dr. F. C. Thompson thought the Institute was to 
be very greatly congratulated on receiving what was 
one of the first-fruits of the new scientific method 
applied to metallurgical problems. With regard to 
the allotropy of iron, so far as it was dealt with in 
the paper, he was afraid he refused to be converted 
even now to the view that 8 iron had no existence. 
It was necessary to find an explanation of the magnetic 
changes and an explanation of the energy change 
which took place on cooling, and he failed to see how 
it was possible to explain those things adequately 
without assuming some form of allotropy for 8 iron. 
The other point of very great interest which had 
been raised was in connection with the structure of 
martensite. Some most important work had been 
done on the non-magnetic nickel steel which was 
quenched in liquid air and then was shown in a 
martensitic condition to consist. of both a and y iron. 
That was a final proof of the view of martensite which 
had been held by a certain section of metallurgists 
for a very long time, namely, that it consisted essen- 
tially of a solution of Fe,C in a iron, together with a 
certain amount of the unchanged y iron remaining 
behind. In the case of the nickel steel, Dr. Westgren 
had shown definitely that that was, as far as the 
modifications of the iron at any rate were concerned, 
the actual structure which was obtained. It was 
possible to use the method of X-ray analysis in con- 
nection with measurements, such as coefficients of 
expansion, and in the paper itself data was given 
sufficient to calculate the mean coefficient of expan- 
sion of iron up to about 800 deg. Cent. That actually 
gave a value of about 2.2 x 10-*. It was a value 
which was not very closely in agreement wich that 
which was generally accepted at the present time, 
but it was, of course, of very considerable interest. 

On the motion of the President, a hearty vote of 
thanks was accorded to Dr. Westgren, and also to 
Sir William Bragg for kindly coming to address the 
Institute that morning. 

The last paper on the agenda was then read: 
“Comparison of Different Methods of Kstinating 
Sulphur in Steel,” by T. E. Rooney. 





ANSWERING a question on the 2nd inst., Mr. Neal said 
that no increase in passenger fares was contemplated in 
order to meet the losses caused by the coal dispute. Those 
losses would fall on the general taxpayer through the 
operation of the railway agreements. 
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A Seven-Day Journal. 


Airship Mooring Mast at Croydon. 


THe tests which have been carried out with the 
R 33 at Pulham have-demonstrated that :airships 
can remain moored out in the open for long periods 
in all varieties of wind and weather. It has therefore 
been decided to erect a commercial airship mooring 
mast at Croydon. The construction of this mast, 
which will be 120ft. high, has, indeed, been commenced 
this week. modifications in the details of 
design will be made as the result of the experience 
gained at Pulham, but the new mooring mast will be, 
in its main features, a reproduction of its prede- 
cessor. It is intended to carry out further experimental 
work at the Croydon mast, and it will also be the 
regular station of an airship—-probably the R 33 
which will carry out flights over Europe. The Pulham 
mast will doubtless be reserved for the R 36, 


Some 


Foreign Coal and the Strike. 


THERE are rumours of an early settlement of the 
trike, but all that has happened is that discussions 
have and it clear that nothing 
definite ean emerge for some days. But the position 
is regarded as distinctly hopeful, as theré is a belief 
that the miners’ leaders are now prepared to give up 
the political issue of a “ national pool” and agree to 
a settlement of the dispute on a wage basis. The 
attempt to blockade the country has not far 
succeeded, and the reiterated refusal of the Trans- 
Workers’ Federation and the National Union 
of Railwaymen to permit their members from handling 
any imported coal or coal which may have been 
touched by what is regarded as * blackleg * labour, 
is not causing as much anxiety as that produced by 
the first announcement some days ago. In many 
places foreign coal is being handled, but it has 
not, at the time of writing, been found possible to 
unload a cargo of foreign coal brought into Leith 
on Wednesday. It is stated, however, that the 
necessary labour will be found, and steps are being 
taken by the Government to secure the shipment 
and unloading and transport on arrival of a large 
quantity— 150,000 tons——of Belgian coal which has 
been ordered. 
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Electrical Disturbances and the Sun. 


It is suggested that the eleetrical disturbances 
which have recently affected telegraphic transmis: ion 
over a wide area are due to a solar storm. The 
explanation given by an eminent French astronomer 
is that a stream of powerful Hertzian waves was 
emitted by the sun, the visible effects of which were 
revealed in a somewhat remarkable display of 
aurora borealis. The effect on the telegraph services 
has arisen, it is believed, from powerful induction 
currents which have thus been set in motion. Those 
connected with the telegraph department of the Post 
Office agree that the magnetic storm was of an 
unprecedented character, being of great intensity 
and extending over a wide area and affecting trans- 
mission on all the routes emanating from the Central 
Telegraph Office in London. 


Railway and Air Services. 


Tests are bring carried out in France which are 
designed to show the extent to whieh railway and 
air can worked in co-operation. The 
routes selected for the experiment are those between 
Paris and Marseilles and Paris and Madrid. In each 
case passengers leave Paris by the night train and 
continue the journey early next morning by aero- 
plane, a saving of many hours being thus effected. 
In the case of the Paris and Madrid service branch 
line air routes have been opened for test working 
between Bayonne and Bilbao and Santander. The 
starting point of the air service on the Paris- Marseilles 
line is Avignon. 


services be 


Shoreham Mystery Tower and Navigation. 


THE second of the towers which were constructed 
for war purposes at Shoreham still remains in the 
harbour, and as it has become an obstacle to naviga- 
tion the Harbour Trustees have decided to ask the 
Admiralty to make arrangements for its removal. 
It is stated that the tower interferes with the flow 
of the tide, causes the formation of shoals, and 
has rendered navigation so difficult that ship masters 
are unable to take their vessels in or out of the 
lwwwbour except in daylight. The other tower was, it 
will be recalled, removed to Portsmouth, where it 
has been moored and utilised as an aid to navigation. 


Art and Industry. 


Mvucu interest attaches to the preliminary report 
which has been issued by the Industrial Art Com- 


mittee appointed by the Federation of British Indus- 
tries. It will be agreed that the improvement of the 
artistic design of British products is a task that 
might be regarded as falling within the seope of the 
activities of the Federation. A considerable number 
of industries were represented on the Committee, 
and the report makes definite recommendations as 
to the means to be adopted to promote a closer 
co-operation between the industries of the country 
and the art schools. On the recommendation of 
Professor W. Rothenstein, Principal of the Royal 
College of Art, an arrangement has been made to 
receive students from the college into works and 
drawing-offices on a system of improvership for a 
fixed period during which the student is to receive 
a small maintenance salary. It is also suggested 
that designers in the employment of manufacturers 
should take courses at the Roya! College, but remain 
throughout this period in touch with their industrial 


work. The Executive Committee of the Federation 
has approved the recommendations and has 
authorised the Committee to make the necessary 


arrangements for carrying the seheme into effect. 


United States Oil Policy. 


REPRESENTATIONS are being made by the American 
Government all foreign Governments with -the 
object of preventing a monopoly being created in 
connection with supplies of oil. This is a somewhat 
vexed question in America at the present time, and 
@ great deal of political capital is being made out of 
the alleged attempts by other countries to prevent 
American interests obtaining any share in new oil- 
fields. Mr. Hughes, the Secretary of State, who has 
charge of oil affairs, emphasises the fact that foreign 
corporations have enjoyed equal privilege in the 
exploitation of American oilfields with citizens of the 
United States. Mr. Hughes refers to a statement 
that further steps tending to place the ownership of 
oil development and of potential fields in the hands 
of the nationals of the countries concerned are being 
taken in the British Dominions and French posses- 
sions. He expresses the hope that the Djambi Con- 
cessions Bill in Holland may be modified let 
Americans participate, though he fears that under 
present conditions it certain control will go to 
Dutch companies. 


to 
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Wage Cuts in the United States. 


THE attention of the trade unions in this country, 
which are fighting what may be regarded as inevitable 
reduction in wages, may be directed to what is happen- 
ing in America, where high wages are a normal 
feature of the industrial system. An average decrease 
of 6.4 per cent. in the wages of men employed in the 
leading industries is :eported by the Federal Reserve 
Board. The statistics cover a period of one year 
to April Ist, and it is pointed out that since the date 
up to which the report was compiled many addi- 
tional wage reductions, including those imposed by 
the United States Steel Corporation, have come into 
force, while others, the most important of which is a 
drastic cut in railwaymen’s wages, are pending. In 
some parts of the country the wages of unskilled 
labour have been reduced by 50 per cent. 


Port of London Developments. 


THE new ocean wharf which has been constructed 
by the Port of London Authority at Tilbury, is to 
be brought into service on June 9th. It will be re- 
called that the new wherf is a two-storey structure, 
1000ft. long, and provides facilities? not only for the 
discharge of passengers, but of cargo to rail or barge. 
The quay will be particularly convenient for the un- 
loading of part cargoes, since it will remove the need of 
vessels, having todischargethe remainder of their cargo 
at other ports. going into dock. In July the formal 
opening of another important addition to the facilities 
of the port—the new Albert Dock Extension—will 
take place. Consideration is also being given to the 
utilisation of the Thames as an air port. This ques- 
tion is to be pressed on the attention of the Govern- 
ment when the House of Commons reassembles. 


Warship Design. 


Now that the question of the design of the new 
capital ships is a topic of national interest, the method 
by which the menace of the torpedo is to be met is 
again the subject of discussion. It arose at the annua! 
meeting of the Institution of Naval Architects in 
March last on the paper presented by Sir Eustace 
d’Eyncourt, when the efficiency of the “ bulge” in 
the case of new ships was challenged by Sir Philip 
Watts. An article which appeared in The Times 
dealing with this particular aspect of warship design 





has now drawn a letter from Sir Philip. He reiterates 





his opinion that the ** bulge ”’ is not the best form for 
the side protection of the ship, and that the ordinary 
form of side is preferable. He condemns the Hood 
as being deficient in protection from torpedo attack. 
Sir Philip quotes three features laid down by Sir 
Westcott Abell as dominating ship design. The first 
is side protection; the second, internal subdivision 
for limiting the effect of side damage under torpedo 
attack ; the third, the provision of sufficient beam 
to ensure adequate stability should the side protec- 
tion be defeated. The third of these he regards as 
the most important. 


American Battleship Trials. 


Earty trials of the Tennessee, the electrically 
propelled American battleship, have apparently con- 
firmed the belief that this method of propulsion has 
advantages for naval service. It is reported that the 
average speed attained on trial runs was 21 knots, 
and that the whole of the machinery equipment gave 
an excellent performance. The horse-power developed 
is stated to have been 30,909. 


Wages Reductions in Great Britain. 


Derairs are published of the wages reductions 
which came into operation last month, and which 
affected over 1,000,000 workpeople. Most of the 
decreases in wages which have been made are the 
results of sliding scale arrangements, and vary 
either in accordance with a rise or fall in the cost of 
living or in the selling prices of such products as 
iron and steel. Arrangements of this character were 
responsible for wages reductions in the case of over 
900,000 workers 


Tests of Empire Coinage. 


Wuart is generally known as the Trial of the Pyx 
in connection with Empire coinage, was held at 
Goldsmiths’ Hall in March, but the verdict of the 
jury was only announced on Tuesday last. The Pyx, 
as many people will be aware, is a vessel which is 
kept at the Mint for the purpose of storing samples of 
the coinage made. The report of the jury is to the 
effect that all the coins submitted for tests—which 
at the present trial were all silver—indicated that 
the weight and fineness of the coins were in accord- 
ance with the standards. Tests were also made with 
similarly satisfactory results of gold coins produced 
by the Mints of Perth, Melbourne and Syduey. 


Fuel Alcohol Developments. 


COMMERCIAL interests are now giving most careful 
attention to the production of fuel alcohol on a scale 
commensurate with the needs of the growing body of 
consumers. Important developments are reported 
by the Distillers’ Company, which has been conduct- 
ing experimental work abroad. It stated that 
this company is now in a position to import fuel 
aleohol at the rate of about 7,000,000 gallons per 
annum. It is true that this quantity would only 
represent a comparatively all percentage of the 
total fuel oil imports into Great Britain, but even 
it cannot be made available to users unless the 
necessary legislation is passed to enable the spirit 
to be imported and placed on the market duty free. 
It was intended that the necessary Bill should have 
been introduced by the Government into Parliament, 
but nothing has yet been done. Action is, however, 
being taken by the Motor Legislation Committee 
to secure the redemption of the promise made in this 
connection, and it is hoped that the pressure which is 
to be put on the Government will have the desired 
effect. 
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The Upper Medway. 


A currovus state of affairs has arisen on the Upper 
Medway as a direct consequence of the financial 
position. The Conservancy Board has already an 
overdraft at its bank of £10,000, and on Wednesday 
last it had to consider the intimation that no further 
moneys could be advanced. In the circumstances, 
it could not see its way to carry on its work, and it 
promptly issued an order that on May 31st the staff 
was to leave, the lock gates were to be thrown open, 
and the river, on which £100,000 were spent just 
before the war, was to be left to its own devices. 
No doubt it was foreseen that this ‘‘ straight left ”’ 
would have its effect upon the Tonbridge Ratepayers’ 
Association At any rate, the Association, 
diately it received the announcement, declared that 
the policy would be disastrous to the town, and 
recommended the Urban District Council to impose 
a special rate of ld. in the pound to improve the 
credit of the Conservancy Board, tide over the present 
difficulty, which is regarded as temporary, and so 
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keep open the town lock, 
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LARGE WINDING ENGINE FOR AN AMERICAN COPPER MINE 


(For description see opposite page) 
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A Large American Mine Winding 
Engine. 


A POUR-CYLINDER Cross-compound condensing engine, 
with a drum 30ft. diameter, for raising 10-ton loads with 





FIG. 1—-TANDEM CORLISS 


a rope speed of 3200ft. per minute from depths of 6600ft. 
to 8600ft., has been put in operation at the No. 2 shaft 
of the Quincy Mining Company, in the Lake Superior 
copper district of the United States. It is claimed to be 


with it in the middle, and the tail-rod crosshead attached 
to a triangular rocking lever which actuates the vertical 
circulating pumps beneath the floor. 
view of the same engine. 

The Quincey mine hoist at present has 10,000ft. of 1 fin. 
wire cable, sufficient for the inclined shaft with a vertical 
depth of 6600Tt. 


Fig. 1 is a forward 


This length covers one end cone and the 


ENGINE AND AIR PUMP 


main body of the drum in a single layer. An additional 
3300ft. of cable can be wound upon the other cone, making 
a total of 13,300ft. of cable for a total depth of 8600ft. 
The inclination of the shaft decreases from 54 deg. at the 
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FIG. 2—SECTIONS OF WINDING DRUM 


the largest mine hoisting in the world, as it exceeds in 
dimensions the great engine of the Tamarack mine, in 
the same district, which has held the record for a number 
of years. Both of these engines were built by the Nord- 
berg Manufacturing Company, of Milwaukee, and the 
Quincy engine was put in operation in October, 1920. 

In general arrangement the hoist consists of two cross- 
compound engines with cylinders inclined upward at 
45 deg., and driving a shaft which carries the drum, this 
drum having a cylindrical central portion with a truncated 
cone at each end. The two high-pressure cylinders are 
at one end, with both connecting-rods taking on the same 
erank pin, which is carried by an elliptical crank disc 
or cheek. The two low-pressure cylinders are arranged 
in a similar manner at the other end. The earlier Tamarack 
engine has the same arrangement, but all the cylinders 


work high-pressure steam. With the long travel or haul : 


and the high power requirements at the Quincy mine, 
the additional expense for condensing plant will effect 
a material economy in operating cost, especially with the 
present high cost of coal. 

Side and end elevations of this great hoisting engine 
are given on ipage 540, the drawings also showing the 


arrangement of the Corliss.engine which* operates the air | 
and circulating pumps of the condenser system. The upper | 


view on page 544 depicts the low-pressure end, and is taken 
from the front to show the operating platform and its indi- 
cator dials, The lower view on the same, page shows the 
engine from the opposite side. Both show the Corliss | 
valve motion on the low-pressure cylinders, the brakes on 
the drum and the oiling platforms. 
horizontal Corliss engine for the condenser system, with 
its steam cylinder at the right, the dry air pump tandem 


top to 36 deg. at the bottom, and the indications are 
that it will continue to Cecrease as the depth is increased. 


Two skips are operated, The hoist operates in balance, 














The cylinders at each end are arranged upon a triangular 
frame, at the apex of which is the bearing for the drum 
shaft. Tail guides help to carry the low-pressure pistons 
The Corliss type of valve gear is used throughout. Separate 
regulators or throttle valves are provided, that of the 
high-pressure cylinder being a balanced poppet valve, 
while that of the low-pressure cylinder has a rocking 
valve. Between the high and low-pressure cylinders of 
each pair is placed a reheating receiver, the pressure in 
which is varied hy the operator to suit requirements, but 
averages 35 lb. per square inch. Steam jackets supplied 
with live steam from the boiler through a reducing valve 


| are applied to the four cylinders and the two receivers. 


The total weight of the hoisting engine, including its 
condensing plant, is nearly 880 tons. It covers a floor 

60ft. by 54ft., and has a height of 60ft. from the 
bottom of the bed-plate to the upper surface of the drum. 
The leading dimensions are as follow :-— 


High-pressure cylinders 32in. by 66in. 
Low-pressure cylinders 60in. by 66in. 
Main bearings .. .. 28in. by 54in. 
Crank pins... .. .. 15in. long, 15}in. dia 
Crosshead pins .. .. .. .. «. Sim. by 12im. 
High-pressure piston-rod, diameter... 6in. 
Low-pressure piston-rod, diameter .. 1 0in. 

Drum, Gaastion, ends 16ft,, middle 30ft. 
ae eee ee 

Weight ofskip .. .. .. .. 10,000 Ib. 
Weight of 10,000ft. of Igin. rope 41,500 Ib. 


Time for one trip of 10,000ft. . . 4 min. 8 sec. 


The drum—shown in Fig. 2—is of the cylindro-conical 
type commonly used in the Lake Superior copper district. 
the conical ends serving to equalise the torque. The 
outer ends of the cones have a diameter of 16ft. A trussed 
frame is used to carry the shell, which is of cast iron seg- 
ments, bolted together through internal flanges. The 
support is provided by two end spiders, thus concentrating 
the load near the main bearings and minimising deflection 
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FIG. 4—REVERSING GEAR 


of the shaft. Further to prevent such deflection, there are 
diagonal rods secured to the shell and to a sieeve riding 
on the shaft. Radial rods or spokes are attached to the 
ends of the cylindrical part of the shell and to rings riding 
on the shaft, thus preventing distortion. Diagonal rods 
are fitted between the radial rods. Screw sleeves or 
turnbuckles on these latter provide for adjustment and 
for putting the drum in compression rather than tension, 
so that tensile stress will be taken by the rods instead of 
by the shell. As the tightening of the radial rods would 
tend to give an outward thrust on the cones and end spiders, 
the spiders are tied together by long rods parallel with 
the shaft. Pulsation of the rope is practically eliminated 
by the great mass of the drum and the eight impulses given 
to the shaft in each revolution. The drum weighs about 
250 tons, exclusive of the shaft. 

At each end of the drum is a Nordberg grip brake, 
16ft. diameter, of the parallel motion post type. The 
wooden brake blocks which grip the rim of the brake wheel 
are carried by cast iron posts fitted with steel links to 
relieve them of tension stresses. Adjustable rods connect 
the top and bottom of the brake frame on opposite sides 
of the drum, so that the brake drum is gripped with a 
uniformly distributed pressure. Each brake is operated 
by an oil cylinder, taking pressure from a loaded accu- 
mulator. These oil cylinders are controlled by poppet 
valves, one controlling the lift and the other the drop of 
the piston, and the arrangement being such that both 
valves cannot be opened at the same time. Similar 
mechanism is used for the reversing gear and the regulator. 
All movements are operated by floating lever mechanism, 
and are under full control of the engineman or operator. 

A hoisting engine must run with equal facility and 
under equal degree of control in either direction, and the 
reversing gear which is fitted, which is of the Nordberg 
company’s four-gear type, is claimed to effect that. This 
gear, which is shown in Fig. 4, was recently described 
by the American journal Power as follows : 

“ Of the four spur gears one is driven by parallel rods 
and cranks from the main shaft. This gear drives a second 
and this in turn a third gear, and the third drives a ourth, 
this last gear being keyed on a shaft that is parallel to the 





gimain shaft and extends between the two engine frames. 
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FIG. 3—CONDENSER 


3200ft. per minute, the engine running at 34 revolutions 
per minute and working steam at 160 Ib. boiler pressure. 





Fig. 5 shows the | raising a load of 20,000 Ib. of rock with a rope speed of ; At the end of the shaft are placed the cranks that give 


motion to the wrist plates on the cylinder. The centres 
of the four gears mentioned form the four corners of a 
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parallelogram. The second and third gears are operated | heater. According to Power, with twelve trips per hour The paper then describes the carrying out of these 


by an oil cylinder which causes the circumference of the 


fourth gear--and with it the shaft to which it is keyed 


to advance or retard in relation to the position of the 
cranks, the effect being the same as if the excentrics were 
This type of 
reversing gear has the advantage that its action causes the 


set forward or back on the engine shaft. 





FIG. 5—CORLISS ENGINE 


wrist plate to move through its entire range of motion, 
meaning that the valves can be picked up at any time, a 
feature that is not possessed by any link motion reversing 
gear. 

In controlling the engine, the engineman does not 
operate the regulator, reversing gear and brakes directly 
by levers, but his levers operate hydraulic thrust cylinders, 
which in turn operate these three functions or mecha- 
nisms. An accumulator with triplex pump furnishes oil 
under pressure to the hydraulic cylinders, the admission 
and exhaust being controlled by balanced hydraulic 
valves, so connected that it is not possible to have the 
admission and exhaust open at the same time. The engine- 
man’s lever on the starting platform is connected to the 
valves by a system of floating levers, this mechanism being 
so arranged that the movement of the valves—and con- 
sequently the movement of the thrust cylinder—follows 
exactly the motion of the engineman’s lever. An air 
chamber prevents hammering of the valves. When the 
engineman stops his lever at any position, the thrust 
cylinder is also stopped, and is locked in that position by 
the fact that both its valves are closed. The engineman, 
therefore, has control over the engine as completely as if 
he directly operated the mechanisms by hand. 

A safety stop which closes the regulator automatically 
as the skip approaches the top landing affords protection 
to the hoist. In case of over-winding, the brakes are 
applied automatically, and the control is so arranged that 
the engineman cannot then start the hoist in the wrong 
direction. Excessive speed is prevented by a fily-ball 
governor which is designed specially for use with hoisting 
engines and which controls the cut-off cams of the valve 
motion. The arrangement is so made that the proper 
dashpots can be hooked up by throwing the reversing gear 
over and back. 

Pressure lubrication is applied to the four steam cylin- 
ders and the main shaft bearings. For each cylinder 
there is an oil pump driven from the valve motion. For 
the bearings there is a filter and circulating system for 
the lubricating oil, the bearings being kept flooded by a 
vertical pumps and the overflow passing back to the filter 
by gravity flow. A curious mechanism is employed for 
lubricating the crank pins and crosshead pins. On the 
crank end of each connecting-rod is a plunger pump driven 
from the other connecting-rod taking on the same pin, 
the relative movements of the rods producing an oscillating 
motion which actuates a crosshead beneath the pump and 


WORKING AIR AND CIRCULATING PUMPS 


carrying the three forced-feed plungers. The three single- | 


cylinder pumps are immersed in an oil tank, from which 
the oil is admitted to the }in. cylinders through openings 
in the cylinder wall near the end of the stroke. The quantity 
of oi] thus admitted at each stroke is regulated by a sliding 
sleeve which covers the ports more or less as adjusted by a 
threaded rod rising above the tank. 

A jet condenser of the counter-current type is used, 
the exhaust steam from the engine cylinders being dis- 
charged into the lower end of a slightly inclined cylin- 
drical chamber 8ft. in diameter and 17ft. long—shown in 
Fig. 3. Injection water enters through a perforated pipe 
across the top of the upper end and flows over three trays 
so that the steam flowing upwards through the chamber 
encounters three films of water. This condenser combines 
the large surface and the large volume of water required 
to maintain a vacuum during peak periods such as in 
starting, when the volume of steam is increased materially. 
The dry air pump has a chamber 22in. by 36in. placed 


tandem with the l4in. by 36in. cylinder of a horizontal | 


Corliss engine. This engine is placed on the floor over the 
condenser pit, and the tail rod of the vacuum chamber 
operates a pair of single-acting vertical circulating pumps 
24in. by 12in., which are mounted on the floor of the pit. 
4 pivoted triangular hell-crank lever makes the con- 
nection for converting the horizontal motion of the tail 
rod to the vertical motion of the pump plungers, its apex 
being connected to the tail rod crosshead and the stems 
of the pump plungers connected to the lower corners. 
This condensing plant is designed to dispose 
1460 lb. of steam for each trip of 10,000ft. 
auxiliaries deliver their exhaust steam.to the feed-water 


of | 
The condenser | 


the steam consumption would be 17,520 Ib., and at 16 tons 
load a total of 120 tons of rock would be hoisted. On this 
basis the engine would be using 146 lb. of steam per ton 
of rock raised and 1460 lb. per trip. 
This immense engine is erected in a large building of 
reinforced convrete, interior pilasters supporting concrete 


runway girders for an overhead electric travelling crane 
for use in erection and repairs to the engine. About 3000 
cubic yards of concrete were required for the foundation 
of the hoisting engine and the condenser equipment. 





Measuring the Discharge of the 
Nile at the Assuan Dam.* 


Sir MURDOCH MACDONALD and Mr. H. E. HURST, 


M.A., B.Sc. 


By 


Arter the completion of the Assuan Dam in 1902, 
measurements made in 1903-5 of the flow through the 
sluices showed that, for the same total area of sluice 
opening and the same head, the level produced at low 
stage in the river at Assuan, about three miles below the 
dam, varied from year to year, and that consequently 
no reliance could be placed on discharge curves based on 
values obtained in pr>vious years. Obviously the reason 
for this discrepancy was the varying nature of the bed 
level as sand banks shifted and increased or diminished 
in size from year to year. . 

In 1905 a masonry tank with a capacity of 22,000 cubic 
metres was built below the dam to form a water cushion 
for the protection of the rock surface down-stream. 
Advantage was taken of this to measure the volume dis- 
charging through one sluice into this tank, and from the 
information so obtained to deduce sluice coefficients, 
which were found to be somewhat greater than previously 
estimated. Questions having arisen as to the accuracy 
of the new figures by those interested in the older dis- 
charge tables, the senior author asked Mr. Hurst to check 
all the results obtained up to date. He had also had the 
entrance to one of the sluices remodelled, so that a rect- 
angular opening might be obtained, and coefficients for 
such a sluice deduced from the volumes of water passed 
into the tank. This was in the expectation that a com- 
parison between the two sets of results—those for the 
particular bell-mouthed sluice adopted at Assuan and 
those for a rectangular opening—would enable a closer 
approximation to be made for any given intermediate 
form of opening, and thus make the results obtained at 
Assuan of use elsewhere. This paper is a résumé of what 
took place at the dam, together with the additional data 
gathered during Mr. Hurst’s examination of the results. 
The method of sluice measurement of discharges is now 
believed to record the total volume of the summer Nile 
—January to July inclusive—correctly to about 1 per cent. 

After describing the methods of measuring river dis- 
charges errployed in Egypt, the authors point out that 
the measurements described in the paper are of interest 
because— 

(a) They are the first in which the determination 
of volume by means of a tank has been applied to 
find the discharge of a large river. 

(6) They attain an accuracy greater than that of 
any other known method. 

(c) They are direct and depend on no assumptions 
which may lead to systematic errors, thus forming a 
standard of comparison for other methods. 

(d) They give information about the discharge of 
large sluices in other works. 


The three steps in the method were :— 

(1) The direct measurement by means of a masonry 
tank of the quantity of water discharged by a particular 
type of sluice— R.L. 100,” i.¢., having their sills at 
100 m. above sea level—under different conditions. 

(2) Experiments by which the discharges of other types 
of sluices, i.e., those at other levels, are compared with 
the discharge of an R.L. 100 sluice. 

(3) The passage of the river through sluices the dis- 
charges of which have been determined as above. 


* Official abstract of a paper read beforc the Institution of 


three steps, and the necessary corrections and possibilities 
of svstematic error are discussed. 

The results from the tenk measurements of the dis 
charge through the R.L. 100 sluices showed that 

(a) For a given opening the coefficient of discharge 

inereases as the head increases, until in the neigh 
bourhood of 10 m. head it becomes constant. 

(5) For the small openings 1.5 m. and 2.0 m., there 

is not much difference between the coefficients for 


the same head, and the coefficients for both openiny. 


attain tically the same maximum value. 
(c) For the small heads there is a progressiv. 
of coefficient as the size of the ning 
increases. For heads than 3 m. this et is 
reversed, and the ient increases with increas: 
of sluice opening. 
The next step was to find whether nei ing sluice. 


interfere with each other when discharging, #.¢., whethe: 
n similar shuices always discharge n times as much a8 onw 
sluice. If there is interference, the effect produced would 
probably differ according as the discharging sluices wer: 


arranged in groups of adjacent sluices, or were tec 
by closed sluices. This point has been investi unde! 
different conditions of head, favourable w r always 


being chosen, but no effect due to variation in the arrang« 
ment of sluices has been detected. Experiments were als. 
made to determine the coefficients of discharge of othe: 
types of sluices of the dam, which differ in dimensions anii 
in the levels of their sills. The results of these experi- 
ments are stated and discussed. The discharges of four 
t of sluice have now been determined over the rang. 
ing the low supply season. For 
ay during this period the river 
sluices whose discharges are known. 
The discharge of the river from January to July for 1916 
and onwards is therefore known directly from the recoris 
of sluices open and levels of the reservoir. 

Curves constructed from float observations in 1901 
and 1902, and from the mean of sluice discharges from 
1910-1919 are of the same form, and approach each other 
closely at the higher discharges, the differenee between 
the two being only about 2 per cent. at a discharge of 
1500 cubic metres per second. As already mentioned, 
the same level down-stream of the dam does not always 
correspond to the same discharge, and the variations are 
considerable. Such differences of this magnitude can 
only be produced by changes of river bed. By comparison 
of current meter discharges and water levels, the same 
phenomenon is found to exist in varying degree at other 
places, being, for example, fairly large at Sennar on the 
Blue Nile, and small at Malaka! on the White Nile. It 
is probably not very important at the higher stages of 
the river. It is not to be attributed necessarily to changes 
near the gauge itself, as no doubt changes over long 
sections of the bed contribute to the change of level at the 
gauge for a given discharge. 

Some experiments were also made with R.L. 100 sluices 
in which the bell mouth was removed in successive steps. 
First of al), the rounded lintel was made flat, so that the 
top and bottom of the sluice were parallel, and only the 
sides opened out at the mouth. Secondly, one side was 
made straight; and, thirdly, the remaining side was 
straightened, leaving the entrance rectangular and the 
sluice of the same section at the entrance and throughout 
the tunnel. 

The authors next review the state of the mathematical 
theory of flow through orifices. Comparisons of discharge 
meastrements by sluices and current meters show that 
for moderate river velocities no reduction is required on 
the discharges given by current meters when used under 
proper conditions. Mr. A. D. Butcher at the Delta Barrage 
has found only slight differences of the order 5 per cent. 
between discharges measured in very turbulent water 
just below the head regulators in the canals and discharges 
measured in steadily flowing water about 1 kilom. down- 
stream of the regulators at the regular discharge sites. 
Mr. B. H. Wade repeated these experiments at the Barrage 
and found rather larger differences. At Assuan near 
the outfall of the sluices, in water so turbulent that a 
boat was in danger of being swamped, so that the dis- 
charge measurement was carried out from a platform 
suspended from a cable, discharges up to 17 per cent. 
greater than the true value as given by the sluices were 
determined by Mr. Wade and Mr. Herbert by means of a 
current meter. 

The practical conclusions arrived at up to the present 
are :--—— 

(1) American experience tends to show that at very low 
velocities in disturbed waters Gurley current meters give 
results which are too low. 

(2) At moderate velocities, such as those obtained at 
Assuan, with discharges of 2000 cubic metres per second 
and less, there is no appreciable turbulence effect on 
Gurley current meters. 

(3) In excessively turbulent water, Gurley current 
meters record up to 17 per cent. in excese of the actual 
discharge. 

(4) Later experiments show that in the Nile, current 
meters when properly used on well-chosen sites are not 
liable to errors of any importance from turbulence at any 
stage of the river. 

The paper concludes with some suggestions as to further 
hydraulic research in Egypt. 





In the Railway Age (New York) of “— 15th was an 
article on the Canadian Government ilways by Mr. 
J. L. Payne, formerly Comptroller of Statistics in the 
Railway Department of the Canadian Government. He 
pointed out that 52 per cent. of the railway mileage in 
Canada is owned and operated by the Government and 
48 per cent. is mainly owned by the Canadian-Pacific 

still a private concern. The same advances in wages and 
in rates have been made in Canada as in the United 
States, with the result that not a single Government- 
owned railway earned its expenses last year. The Inter- 
colonial earned 17,755 dols. per mile at a cost of 108.95 
per cent.; the Transcontinental, 5804 dols., at 125.63 
per cent.; the Canadian Northern, 5558 dols., at 112.08 per 
3335 dols., at 
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eent.; and the Prince Edward Island, 
167.55 per cent. The ratio for the Canadian-Pacific was 
85 per cent. , 
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Railway Matters. 





THE second reading of the Railways Bill has been fixed 
for Wednesday, the 25th inst. 

THE membership of the National Union of Railwaymen 
was on December 31st last, 457,836, a decrease of 23,245. 

THE firet sonatas catia ot she pevumpene of s ay 
to consider the 'y to be that of the 
North-Eastern, This & to be hat on Fridny,, the 27th inst. 


Tue appeal of the Lerd Advocate against the decision 
of the Railway and Canal Commission as to the — 
of £430,000 to the North British Railway came 
the Scottish courts last week. Judgment was reserved. 

Tnk Postmaster-General stated on the 10th inst. that 
the wireless communication on the Midland and the London 
and North-Western Railway is to be used solely meager hin 

purposes, and not for the transmission of 
woud normally be conveyed by the @iate telegaphe 
telephones. 

Tne number of employees on the railways of the United 
States was 1,976,429 last December, an increase of 6000 
over February, 1920, and a decrease of 221,395 over 
August. The average pay was 159dols. per month per 
man and 1818 dols. year. In 1919 the last was 
1483 dols. and in 1918 1419 dols. 

MANy of the conventions of railwaymen in the United 
States, usual at this time of the os are being cancelled 
owing to the present depressed railway and business con- 


ditions. Some are being held nearer honss ime than arranged 
so as (o discourage travel and other expenses. The 


Division, for instanee, is meeting in Chicago of 
at Colorado Springs. 
Apvices from Melbourne state that Mr. Clapp, the 


newly appointed Chief Commissioner of the 


State Railways, is getting into touch with the traders and of 


public. In particular, is he the former to 
increase the loading of the cara, is 
load of 10 tons per wagon. Mr. Clapp’s 
ing to secure an average movement of 30 miles per day 
per wagon. 

Two fatal railway accidents occurred on the Paris— 
Orleans Railway on y last. An express from Paris 
to Toulouse was derailed south of Limoges and five pas- 
sengers were killed. In co of the line being 
obstructed, traffic was diverted, as between Limoges and 
Brive, vid Périgueux, and later in the day a second express 
met with disaster when passing over the diversion, and 
four passengers were killed. 

A CenTRAL Union railway station is to be built in Peking 
at a total.cost of 3,000,000 dols. The project, which is 
under the direction of the engineer-in-chief of the Peking- 
Hankow Railway, will be built on a site east of the Temple 
of Heaven. At nt there are two main line terminals in 
Peking, the Peking. Mukden and Peking-Tientsin-Pukow 
stations on the east of Ch’ien Men, and the Peking-Hankow 
and Peking-Suiyuan station on the western side. When the 
new station is built there will be through connection 
between Hankow and all Chinese railway stations in the 
North. 

In our leading article on the Railways Bill on the 5th 
instant we quoted Sir Eric Geddes as stating that the 
companies and the men had come to an agreement. A 
copy of this agreement now lies before us, and it‘lays down 
that six representatives of the railway companies ‘and six 
representatives of the railway trade unions are to meet 
and draw up schemes for the continuance of the Central 
and National Wages Boards and for councils of officers 
and elected emplovees for each railway. or group, generally 
as defined in Clause 16 of the Whitley report on Industrial 
Councils, 

Owrnc to the coal dispute, the railway holiday arrange- 
ments for Whiteuntide were of a character 
even during the war, Imagine the Lancashire and York- 
shire, which in normal times has an enormous holiday 
traftic in Whit-week, having no trains on Whit Sunday. 
The North Staffordshire had no trains on Sunday. Equally 
remarkable was the train service on Whit Monday. On 
practically all the lines the trains ran as on Sunday, and 
it was strange to see many stations, usually well filled 
at holiday times, closed, A large number of these stations 
have only been closed on Sundays during the coal dispute. 
The restrictions on the Great Eastern have been un- 
usually severe. 


Part VI. of Mr. BE. A. Pratt's “ British Railways and 
the Great War” deals with naval in war time. 
We notice therein two items of interest. One relates to the 
much-abused privately owned railway wagon. When coal 
for Admiralty purposes had to be sent from South Wales 
to Scotland by rail instead of by sea, wagons had to be 
hired. Eventually 16,000 were required, and Mr. Pratt 
says: ‘‘ For the whole of these, with the exception of a 
few hundreds, they were indebted to one wagon-hiring 
company, which made exceptional efforts to ensure the 
provision of the necessary rolling stock, and in this ae 
rendered good service to the Navy and to the country 
The other interesting item is the revelation that, at the 


outbreak of war, the Admiralty did not own @ single oil | 


tank railway wagon. 

Ir may be remembered that when, on the 3rd inst., 
Sir Eric Geddes was making the announcement that terms 
had been with the railway companies as to 
payment of sixty millions in settlement of claims under 
the railway ts, Sir Frederick Banbury rose and 
corrected the Minister. The latter then read a letter from 
the chairman of the Railway Companies’ Association in 
confirmation of his statement. The interesting point in 
this is that Sir Frederick is the vice- of the 
Association, and now we see in The Times of Monday 
last a letter from him in which he says : :“ As vice-chairman 
of the Railway Com Association and a member of 
the committee appointed by it to watch the Bill, may I 
say that I never heard of that proposal until Sir E. Geddes 
made it in the House ?” Sir Frederick added, with respect 
to a letter in an earlier issue from Mr. J. M. Henderson, 
a director of the Great North of Scotland Railway, ““ May 
I also confirm Mr. Henderson's statement that individual 





Notes and Memoranda. 





Tue merits of short-stroke planers, as compared with 
shaping machines, are discussed in a short article in the 
American Machinist, in which it is stated that an American 
firm, hitherto concentrating on shapers, has taken up 


short-stroke planers. 


150,000 to 220,000 volts, The generating will 
not be interfered with, but transformers will be interposed 
in the lines for raising the to the value 


Tse American Protective Devices Committee is making 
prea eb cmapeenl ener gern Serb 
able which have occurred with all types of 

arresters intended for narmal voltages 
im excess of 7500 volts. It ee ee ee 
ment as from all engineers the defects 








A 
by the Standing Commi Trusts. 
the ittee on 
states that there are three associations of 


on the bolts and nuts, cut nails, and horse nail 
been issued by a sub-committee appointed 
The sub-committee 

manufacturers 


has 


exercise surveillance over the existence, development, and 
Calitine eb trode coliantioes in this country. 


Tue joints in a long main of 12in. and 16in. steel 
pipe, near Phi ia, U.S.A., were made with the 
blow pipe before the pipe was lowered into the 
trench. Sections about 300ft. long were thus joined up, 
and the pipe was rolled over as the welder worked, to 
bring it into a convenient position for him. The sections 
were tested and subsequently welded together in the 
trench. It is said that rolling over the pipe effected a 
considerable saving, as with welding without 
turning, and that the joints cost only about 50 per cent. 
as much as screwed joints. 

LECTURING at the annual meeting of the West of Scot- 
land Iron and Steel Institute, Mr. R. Percival Smith, of 
Clydebridge, stated that what impressed him most during 
a recent tour of steel works in America was their splendid 
organisation. The departmental chiefs took a keen per- 
sonal paite tn shety yells 206 nana oie 
some extent the success the Americans had achieved. The 
works put our own to shame in the matter of good order 
and cleanliness, Americans in the i 
too ro attention to speed of 
ei they were sues a ay heorse. Fi ed = quantity. 
If we were to do as we must 
have the courage to pine money. 

Accorpine to the Electrical Review, many complaints 
have been made in Gosport by would-be electricity con- 
sumers who have had ee ee ee 
found that the Tramway and Lighting Company 
unable to give them a supply. The Act under which ‘the 
company works imposes a penalty of 40s. for each day of 
default. The the company has explained, 
however, that the trouble is due to the non-delivery of new 
plant, owing to war conditions and labour disputes, and 
that when it is installed it will enable the company to 
supply three times as much power as it has to provide at 
present. For the last eighteen months the plant has beon 
running with an 80 per cent. overload. 

AN article by Mr. Charles H. Bromley, appearing in the 
May issue of the General Electric Review, deals with the 
The act 
article 
to be contended with, and points out that on account of 
the steam pressures and superheats the working tempera, 
ture of the oil is high. The author asserts that no lubricant 
is available which will not deteriorate with continuous use. 
It is shown, however, that with the best lubricating oils 
proper atten- 
moisture. 


Tae cost of transport of coal from the mine to the 
ts so large a proportion of the total 
cost to the consumer that many have been 
forward for eliminating the necessity for transport 
gether. At the recent annual meeting of the American 
Society of Engineers in New York a proposal was put for- 
ward and discussed for bringing coal to that city from the 
anthracite regions of Pennsylvania by aaa it through 
two l4in. pipes by water pressure. There is a fall of some 
2000ft. between Scranton, which is 130 miles distant, and 
New York, and therefore coal and water in the proportion 
of 50 per cent. each would, it is estimated, travel at the 
rate of 7ft. per second. The two pipes would convey 
7,000,000 tons of coal per annum to the city, and this 
quantity would cover the requirements of the 
of 5,500,000 and leave a surplus for the supply of other 





companies are not bound by a decision of the Association ? ”’ 




















Miscellanea. 





Txe Worksop Council is contemplating the expenditure 
of about £24,000 on extending the electricity supply of the 
town. Among the works to be carried out is the provision 
of the necessary plant and mains to deal with a bulk 
supply from the Menten Colliery 


Tue Wye Lighting, Heating and Power Company, 
Limited, is ye A the a, Commissioners for 
authority to distribute electrical energy for 


ligh and heating for public and private purposes within 
a cetals portion of the parish or township of Wye. 

Tue French Office Agricole du De ent du Nord 
has called a commission peethes in 8 for the purpose 
of organising a — flax pickers. 
It has been decided the trials shali > place in the 
Nord Department this year and in the Seine. Inférieure 
next vee The competition will be m to French, 
Allied and neutral manufacturers. 7 ; 


A Brit now before the Spanish Chamber provides for 
an of 648,000,009 pesstas on roads and 
bridges, 493,000,000 for the repair and upkesp of main 
roads, 157,000,000 for local roads, 900,000,000 for hydraulic 
works, 60,000,000 for lighthouses, &., 110,000,000 for 
agricultural establishments and machinery, and 44,000,000 
in cx tion with the mining industry. 

In view of the gloomy outlook among the majority of 
trades at the present time, it is satisfactory to note, states 
the Ironmonger, that the manufacture of gas fittings in the 
Midlands has continued at about the same level of output 
since the beginning of the year. Naturally, it is not equiva- 
lent to that of normal times, but, at any rate, there -is no 
indication of further decline, and the demand from the 
Colonies helps very ay to keep things going. At home 
there is actually a t increase in trade with areas 


*. 





r 


of | which still have enough coal to supply gas for cooking and 
heating. 


Aw experimental consignment of the new alcohol fuel 
“ Natalite” will, it is announced, arrive at the Port of 
London next week per Cluny Castle from South Africa. 
Natalite has been manufactured and has been in general 


| use in South Africa for four years, and is now also being 


in East Africa, India and Australia, but the 
Present is the first mad lcadantaniies to reach this country, 
and it is being imported under mission given 
by the excise and customs wets whole of the 
first consignment will, we understand, be used exclusively 
for demonstration and experimental purposes. 


Tae production of magnesite in the United States in 
1920 increased 94 per cent. in quantity over that of 
1919. The entire output was made by two States, Cali- 
fornia and Washington. California mined 63 per cent. 
more magnesite in 1920 than in 1919 and more than eight 
times as much as it mined seven years ago. Washington 
inereased its production 109 per cent. over that of the 
preceding year, making by far the largest output it has yet 
made.. A to the United States Geological Survey, 

t of the Interior, the total production of 
magnesite in the United States in 1920 was 303,767 short 
tons, which was valued at approximately 2,748,150 dols. 


On May 13th the Belgian Senate passed, by 83 votes to 
5, a Bill providing for the establishment of an ‘eight-hour 
day and a forty-eight-hour week. An amendment was 
made in the Bill as originally presented whereby the King 
is empowered to suspend the application of the limitations 
p ovided in the Bill in the event of war or of any other 
emergency constituting a danger to national security, 
and when advised by the Supreme Council of Labour and 
the Supreme Council of Industry and Commerce that such 
suspension is uired as a matter of national necessity 
in order to ensure, by the development of the export trade, 
the means of exchange indispensable for the importation 
of foodstuffs. 


We are informed that the Brigh 
Engineering Company, Limited, of Sheffield, has recently 
made for the Darlington Forge, Limited, a large ingot 
mould weighing over 87 tons. Although it is not the 
largest mould it has made—one made in 1911 weighing 
98 tons—it is thought to be probably the largest casting 
ever carried by rail. Special trucks had to be constructed 
by the Great Central Railway Company to carry the 
mould, which was swung between two ms on a com- 
pound girder weighing over 15 tons, the endl of each girder 
working on @ swivel. ‘The mould is over 15ft. in length, 
and is octagonal in shape, measuring 9ft. across the 
widest point. 

Iw view of the variety of purposes for which lamps are 
used on board ship, states Mr. W. J. Jones in a paper 
read before the Illuminating Engineering Society, it is not 
surprising to find a multiplicity of different types in use. 
At the inception of electric lighting carbon lamps were 
exclusively used and even now find favour on some cargo 
vessels. The introduction of metal filament lamps, 
however, has effected a considerable saving of electrical 
. Although in modern vessels the engines are 
carefully balanced and the structure designed so as to 
transmit vibration as little as possible, yet the lamps still 
experience a amount of vibration of high 
y. In recent years lamps have been specially 
to withstand great mechanical shock, and such 
lamps are in daily use on the London trams and on railway 
systems. 
Tue Government of British Honduras proposes to expend 
@ sum of not less than 200,000 dols. during the present year 
upon harbour improvements at Belize. The port is at 
present very difficult to enter owing to the shallowness of 
the water caused by the silting up that has been proceed- 
ing, t hecked, for a number of years, and vessels 
are obliged to anchor more than a mile from the town. 
The improvements will include the d of the Belize 
River, or Rio Viejo, which is now navigable by canoes 
alone for 120 miles ; the clearing of the channel leading into 
the river; the d of the anchorage alongside the 
river front of Fort rge to not less than @ft.; the build- 
ing of a strong revetment round the lower part of the river 
frontage ; the filling in of the basin Fort George 
and the town; and the erection on the ground thus 


tside Foundry and 








communities on the route, 


reclaimed of new customs house sheds, 
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The Railways Bill. 


Hirnerto, in the relations between the railways 
and the Government, our sympathies have been with 
the former. Now, if the new Railways Bill becomes 
law, we shall, we fear, have to transfer our sympathies 
to traders and the public. As we have, over and over 
again, pointed out tlie unsatisfactory position in 
which our railways have found themselves during 
the last three years has not been due to their own 
action or inaction, unless it be the failure to take 
steps to release themselves from the control of the 
Government when the immediate emergency for which 
the control was established had passed. Had that 
release been effected the railways would have been 
run on commercial lines; the demands, as to war 
bonuses, eight-hour day and standardisation of grades, 
made by the men would undoubtedly have been 
more reasonable ; the charges would have been com- 
mensurate with the expenses, and, above all, there 
would have been very little necessity for the esta- 
blishment of the Ministry of Transport. The setting 
up of the Ministry seemed a hardship, but it is remark- 
able that, the compulsory clause in Section 4 having 
been withdrawn, there was no opposition by ‘the 
railways to the Bill that became the Ministry of Trans- 
port Act of 1919. The impression we received at the 
time was that the companies found themselves in 
such a parlous state that they were willing to accept 
any conditions that would allow them to “ carry on” 
for another two years. Moreover, during this period 
their 1913 net receipts were guaranteed—a fortunate 
circumstance in view of the coal strike last October, 
the falling off in trade and the present industrial 
unrest—and, in addition, there was the valuable 
Section 8, which gave them a claim against the 
Government for any reduction in the value of ‘their 
property resulting from any action of the Minister 
during the period of control. 

Whether or not our sympathy with the railways was 
unwarranted is now immaterial. "What is certain is 
that the new Bill, in spite of defects, is better than 
the original proposals. Observe, for example, the 
modification Sir Eric Geddes has made in the plan 
outlined in White Paper Cmd. 787, -¢.9., labour on 
the boards of management, surplus revenue to go to 
the Government and be employed in the development 
of backward areas, capital expenditure to be approved 
by the Ministry, the compulsory provision by main 
line companies of light railways, &e,. All, these pro- 
visions ate- missing from the présent Bill. Or, again, 
note the seeurity given to the companies. In the 
foreground of their position lies the fact that they 
once more will be private corporations and be inde- 
pendent of State ownership and State aid. They are 


is evidently intended to cover depreciation in the 
value of the undertakings mentioned in Section 8 of the 
latter Act; are empowered to issue redeemable 
debenture stock on the authority of the Minister with- 
out the expense of going to Parliament ; are permitted 
to earn, if efficiently and economically worked, a net 
revenue equal to that of the year 1913—the best on 
record—with an additional sum for interest on capital 
works brought inte use’or under construction, and ao 
further amount for profits aceruing from new works 
not fully remunerative in 1913 ; and, finally, rates are 
to be reviewed every twelve months, and whilst they 
may be lowered under certain conditions, they may be 
raised if circumstances warrant. That part of the Bill 
dealing with wages and conditions of service follows on 
the lines of the companies’ own conciliation scheme, 
whilst the councils to be established are but a move- 
ment in accordance with the spirit of the times. This 
part, we were told by Sir Eric Geddes on the 3rd 
instant, has been agreed to by the companies and the 
men’s unions, a fact which confirms the remark made 
above: that had the railways been released from 
control after the immediate emergency had passed, 
the demands of the men would have been more 
reasonable. It is true that the companies have to 
concede something in return. The Railway and Canal 
Commission may order reasonable railway services, 
facilities and conveniences and such minor altera- 
tions and extensions and improvements of existing 
works as will not involve-in any one case an ex- 
penditure exceeding £100,000. Against such an 
order there is no appeal, but the companies may plead 
before the Goimmission that the expenditure will 
prejudicially affect the interest of the shareholders. 
The Minister may order standardisation and the 
comthon user of rolling stock, workshops, plant and 
facilities, subject to consideration of such an order 
by a committee on which the companies shall be 
represented. They cannot make agreements as to 
allocation of traffic or pooling of receipts, and all 
existing agreements on these points are to be approved 
and, if he thinks fit, modified by the Minister. Rates 
are to be charged in accordance with the decision of 
a Railway Rates Tribunal on which trade will be 
fully represented, and this body will have power to 
reduce them should the new standard revenue be 
unduly exceeded. Many of the past complaints of 
traders as to rates will be removed. Finally, all the 
charges fixed by the Rates Tribunal are to be depen- 
dent upon “ efficient and economical working and 
management,” and the whele scheme is based on the 
amalgamation of all the railways of Great Britain, 
except the purely London companies and the light 
railways, into six groups. These groups will be formed 
out of the twenty principal companies, which will 
first themselves absorb 105 subsidiary companies. 


It is assumed that this grouping plan wil! lead 
to. vast-economies. We fail to see how. The dis- 
appearance of seventy-four of the subsidiary com- 
panies will save nothing, as they are all leased 
undertakings, with no lines or rolling stock to 
maintain or stafi to pay, and with little adminis- 
trative expenses. The absorption of the other 
thirty-one subsidiary companies may save a few 
thousands a year in administration, but their under- 
takings still require to be kept up. Again, the re- 
duction of the twenty main line vompanies to six 
will remove a certain number of directors, chief 
officers, and headquarters staff, but we cannot see 
how it can reduce the expenditure to the degree many 
anticipate. Moreover, local. authorities will be 
necessary in place of the former headquarters staff, 
and there will be, as a set-off, expense and loss of time 
caused by the reference of questions by the local 
authorities to the group headquarters, We are not 
opposed to the absorption of the one hundred and five 
subsidiary companies ; on the contrary, we think they 
should be absorbed. But for the present that is as far 
as we would go. We would leave the twenty principal 
companies alone; let the praposed Amalgamation 
Tribunal be appointed and allow amalgamations 
between the principal companies to be brought about, 
voluntarily and gradually, provided that, after public 
inquiry, the Tribunal approves. But to compel these 
twenty companies to group themselves into six groups 
within a twelvemonth is, we consider, a leap in the 
dark. We see many objections to the scheme now 
submitted, ~ One objection is that the groups are 
unweildy and cannot be properly administered, 
Another is that such gigantic corporations cannot have 
the same local interest, and its officers.the same local 
touch, that exist to-day. The tradersin South Wales, 
for instance, will not fare so well when the head- 
quarters of the railway serving their needs are at 
Paddington instead of in Cardiff. The Potteries are 
admirably catered for by the North Staffordshire 
Railway, which is in their midst ; but when that line 
becomes one of the North- Western and Midland group 





to receive sixty millions in full settlement of their 
claims under the Acts of 1871 and 1919, a sum which 


the local touch will be subservient to an authority 
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that will have other districts to look after as well. 
The same remark applies to the Furness and West 
Cumberland district. There, the railway companies 
to-day are closely identified with the trade of the dis- 
trict. On this point we may be reminded that in Tue 
Enaineer of April lst we commended the amalgama- 
tion of the London and North-Western and the 
Lancashire and Yorkshire, and it may be urged that 
the latter owes its success to its local touch. We 
agree, but im this instance the local touch remains, 
as the North-Western is itself closely identified with 
Lancashire and Yorkshire and three of its directors 
reside in those counties, and its general manager has 
been the manager of the Lancashire and Yorkshire 
and now administers both lines. Another objection 
to the sudden adoption of any ready-made scheme is 
that some of the more prosperous and more enter- 
prising companies—we have the North-Eastern and 
the North Staffordshire particularly in mind—are to 
be compelled to ally themselves with less prosperous 
concerns instead of being allowed to determine their 
own destiny. 

For all these and for other reasons; we recom- 
mend that in the matter of the amalgamation of 
the larger companies we should move slowly. We 
admit that traders’ and stockhelders’ associations have 
approved of the grouping scheme, but we think they 
have been misled into believing that great economies 
would be forthcoming. For all the traders and the 
travelling public in England and Wales to be in the 
hands of only four coneerns would not be good for 
the trade or the country. We plead, therefore, espe- 
cially at this crisis, for caution. One word more. 
The Bill says nothing about closing down the Ministry ; 
on the other hand, some of its duties are perpetuated. 
Perhaps some light on this sore point may be shown 
at the second reading next Wednesday. We hope so. 
The greatest danger of the Bill is the perpetuation of 
Government control. Rules and regulations for the 
ordering and management of the railway systems of 
the country may be essential to the public welfare ; 
but continued interference with the companies is 
only a lesser evil than complete nationalisation. We 
are in sympathy with the motion put by Sir Fre lerick 
Banbury yesterday to a meeting of debenture stock 
holders of the Great Northern Railway. It ran as 
follows :—*‘ That this meeting is of opinion that the 
railways should be handed back to the companies 
with the same freedom to manage their own affairs 
as existed before the war, and that a short measure 
should be introduced into Parliament authorising 
the companies (a) to charge such reasonable rates 
as will give a fair return on their capital, and (b) 
to carry into effect by voluntary agreement the 
amalgamations set out in the Bill.” The best thing 
for the railways, for the traders, and for the country 
is the restoration of the complete freedom of the 
companies. 


The Casting of Metals. 


Ir, in his May Lecture to the Institute of Metals, 
Professor Turner told us little that was new, he said 
much that was useful, particularly if the practical 
foundryman can be induced to take real account of 
such things. The aluminium founder, as may be 
gathered from thé series of practical articles by Mr. 
Rhodin, which is now appearing in our columns, may 
not agree when he is informed that it is a much more 
difficult art to make good castings in iron than in the 
lighter and more fusible metal, and even the engineer, 
judging by the results with which he has to deal, may 
feel disposed to suggest that the founding of aluminium 
may present greater difficulties than Professor Turner 
imagines. Yet undoubtedly there is much truth in 
the general statement that the difficulty of making 
castings increases with the temperature which has to 
be employed in melting a metal. This difference makes 
itself felt very strongly when we make a comparison 
between the casting of iron and of steel, for while the 
former is probably rightly regarded as one of the 
easier tasks of the foundry, the making of good steel 
castings is an art which, in this country at all events, 
does not appear to have been fully mastered. 

Having in the past repeatedly called attention to 
the need for vigorous effort in the improvement of 
British steel castings, we do not desire to harp on that 
subject to-day, but rather to draw attention to another 
and still more important aspect of the casting problem. 
This is the fundamental fact that, after all, a casting 
in some form or other constitutes the first stage in the 
manufacture of most engineering materials, including 
the all-important wrought metals in the forms of 
rolled and drawn rods, bars or plates, and of forgings, 
stampings, &c. Now, the fundamental fact is that 
unless the initial casting—usually called an ingot— 
is truly sound and perfect, defects—sometimes more 
or less latent or hidden, but none the less important— 


— 


over and over again in the non-ferrous metals, where 
investigation has shown that defects in rolled sheets, 
for example, at first ascribed to rolling or annealing 
troubles, have ultimately been traced to defects in the 
original cast ingot or slab. Could such defects be 
avoided, a very large proportion of the subsequent 
scrapping would be saved. A still more important 
aspect of the matter, however, arises in the case of 
steel, and, curiously enough, attention was called to 
it on the day after Professor Turner's lecture by a 
paper read by Mr. H. Brearley to the Iron and Steel 
Institute, dealing with blow-holes in steel ingots. It 
is, of course, well known that steel can be so treated 
and cast into ingot moulds that it shall either give a 
perfectly sound, solid ingot free from blow-holes, but 
having a comparatively large central “ pipe,” or it 
can be made to fill the mould and even to “ rise” 
slightly during solidification, but in that case it will 
contain numerous blow-holes or cavities lying well 
below the skin of the ingot. It has been contended 
that these “ blow-holes”’ are quite harmless, since 
their surfaces, completely protected from oxidation, 
become perfectly welded during rolling or forging. 
If this were really the case the practice of casting such 
pipe-free ingots would be a sound one, since it avoids 
the loss due to “ cropping” a large portion from the 
top of the ingot. But if by “ perfect” welding we 
mean a condition entirely equal to the undisturbed 
material of the steel, such perfection—as Brearley’s 
paper shows-—is never attained, and such material is 
always left in a more or less laminated condition, 
which can be revealed by suitable examination, 
although it does not appear in any ordinary tensile 
test. For many purposes, of coursé,; such slight 
lamination and transverse weakness is not of. any 
importance : tin-plate may be cited as an example. 
In steel which has to bear important stresses, and 
particularly in steel which is to be forged and may 
have to be brought ultimately into complicated 
shapes, it would seem to be very far from sound prac- 
tice to employ material which had not been cast 
“ solid ” to begin with. For the best classes of work, 
of course, specifications demand cropping of the 
ingots and the temptation to cast “ rising”’ steel is 
removed, but there are many purposes where specifi- 
cations are not, as a rule, so stringent, and yet sound- 
ness is of very real importance. Railway rails are a 
case in point. Here, it is true, there are no tensile 
stresses at right angles to the laminations, but shear 
stresses parallel to them occur and are most intense 
at the junction of web and head, and it is precisely 
there that the laminations due to cavities in the ingot 
are apt to oceur. Since methods are well known 
whereby the scrappage due to “ piping ”’ of solid-cast 
ingots can be very largely reduced, the excuse for the 
casting—deliberately for the sake of economy—of 
essentially unsound ingots would appear to be quite 
inadequate. 

A comparison of the “‘ May Lecture” with the dis- 
cussion on the soundness of ingot castings of steel 
suggests a further consideration. The methods of 
casting steel—whether into ingot moulds or otherwise 
—appear to be very widely different from those 
employed with the non-ferrous metals. No doubt the 
properties of the two types of material are widely 
different, but probably not in reality more different 
than those of various kinds of non-ferrous alloys. 
The question naturally arises whether such widely 
differing practice is fully justified by the circumstances 
of the case or whether—as would appear to be more 
likely—each branch of metallurgy could profit con- 
siderably by a more careful study of the methods used 
by the other. We have advocated closer co-operation 
between the metallurgist, the engineer, and the 
physicist ; it would seem that even between the two 
closely allied branches of ferrous and non-ferrous 
metallurgy there is real need for closer co-operation. 
Whether the product to be manufactured is a sheet 
of aluminium or of gold, or a steel rail or boiler plate 
or gun tube, the first process is that of casting the 
molten metal into an ingot mould of some sort and the 
common problem in all is—or should be—to produce 
a casting free from all internal defects. The diffi- 
culties in the case of steel are, perhaps, greater than 
in the other metals, but the same principles must 
govern all such processes, and they should furnish 
common ground for discussion, research, and experi- 
ment, combining to improve all the products con- 
cerned, 








The Newcomen Society. 


THE SUSSEX IRON INDUSTRY. 
Tue Newcomen Society met, on the evening of 
May 11th, at the offices of the Iron and Steel Institute 
in Victoria-street, to hear the second part of Mr. 
Rhys Jenkins’ paper on “The Rise and Fall of the 





of last week, while the first part was published in 
Tue En@tweer of February 4th. 

Mr. L. Pendred took the. chair, 

Mr. Jenkins pleaded that his*paper was too long 
but pointed out that the subject really provided 
ample material for more papers, which, he hoped, 
would be forthcoming. He explained that his reason 
for confining his attention principally to the iron 
industry of Sussex was the greater amount of informa 
tion available concerning that district, and went on 
to give an outline of the paper. 

In moving a vote of thanks to the author, which 
was seconded by Mr. Marshall, Mr. Pendred com- 
mented on the extent of the menagerie from which 
the early French ironmasters had borrowed their 
terms. There were, for instance, the sow, the pig 
the fox and the wolf. 

Mr. Dendy Marshall asked the author where 
Newbridge, referred to in the first part of the paper, 
really was, as he had been staying in the district 
but could find no trace of the place. Mr. Rhys Jenkins 
said that that would quite possibly be the case, as 
the village had long since disappeared, but it stood 
originally in the dip just below Forest Row. 

The Chairman then invited Mr. Young to open the 
discussion, but the paper was naturally hardly of « 
form which invited discussion, and the remarks of the 
speakers were mainly in the nature of amplification. 
Mr. Young said that he believed there was 4 fourth 
picture. over and above the three referred to m the 
paper, depicting early iron-making in the Weald, 
and he understood that Mr. Lewis, of Uckfield, had 
a copy of this picture, of which the original was in 
the British Museum. Mr. Young exhibited a large 
number of prints and photographs dealing with the 
subject, that included several of the Sussex iron 
fire-backs, which, he said, might furnish some 
interesting information, if the initials and dates cast 
on them were studied, He also had a picture of 4 
cannon being bored by horse-power, but not in 
Sussex—a fact which induced Mr. Jenkins to remark 
that the early cannon were not bored, but used as 
they were cast. As an indication of the price of iron 
over a century ago, Mr. Young mentioned a letter 
from an ironmaster to a customer in Guildford, dated 
November 24th, 1772, in which he quoted 10 tons o! 
iron.at £5 a ton. Mr..Lionel Robinson was agai 
present, and said that, contrary to Mr. Rhys Jenkun« 
idea that there were very few traces of the slag which 
must have been produced by the furnaces, he had 
found plenty of it on his land. It was generally 
buried about a foot deep, and it was to be found in 
the pavements of inn court yards. It was also 
probable that large quantities of the slag would be 
used up in. road-making work. He said that the 
furnace which originally stood on his property, at 
East Grinsteod, was worked about 1800 on mune 
coal, and for power purposes the mill pond dam was 
restored and raised. He could, however, find little 
evidence, in the way of appropriate slag, to indieate 
that the furnace-had been run in this way for any 
great length of time. He had, however, unearthed 
@ cast iron ladle, about 3ft. in diameter, which was 
faulty but very little rusted. 

Mr. Le Gros explained the probable derivation 
of some of the terms used by the early ironmakers, 
such, for instance, as anconie—the old name of a 
half-wrought bil'et—which, he said, obviously came 
from encrenée, a word used in printing to indicate 
an object which was rectangular and had over- 
hanging ends. The idea was further developed by 
Mr. Thomson, who pointed out that cran, in French, 
was the name given to the sere of a gun lock, and 
stood for a notch, which explains the name anconie, 
in view of the shape shown in Fig. 7, page 504, of 
our issue of May Ist. Mr. Thomson also mentioned 
the pattern for the casting of an old fire-back, which 
was in the possession of the Barbers’ Company, 
and recounted how, when he was a boy, the gypsies 
made iron castings and polished them by towing 
them along the road behind their caravans. The 
gypsies, he said, had the knack of mending old worn- 
out pans by casting new metal over the holes. 

Mr. Dickinson, the hon. secretary of the Society, 
commented on the resemblance between the furnaces 
described in the paper and those still in use in Sweden 
for the manufacture of the famous Dannemora steel. 
He did not think it was likely that the lack of evidence 
of the old iron industry could be accounted for by 
the fact that the artisans had migrated, and men- 
tioned the cases of Yarrow’s and the Thames Iron- 
works as examples of the unwillingness of men to 
move from one district to another. He ascribed the 
ultimate decay of the Sussex iron industry to the lack 
of sufficient water power in the district to enable it 
to compete with other parts of the country more 
favourably endowed in this respect, and asked the 
author how it was possible, in view of the capacity of 
the old furnaces, that large cannon could be founded. 
The difficulty, Mr. Rhys Jenkins explained, was 
probably overcome by holding the melt in the furnace 
and allowing it to accumulate for several days, but it 
was puzzling to account for the means employed to 
keep the bottom of the hearth hot enough, in those 
circumstances, to let the metal run. Another explana- 
tion was the.employment of two adjacent furnaces, 
such as those at Worth, which were tapped simul- 
taneously. Commenting on the relations between 
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while we probably got the inspiration of iron smelting 
from the French, they, in turn, secured the benefit of 
were 
In support of his 
contention that artisans did migrate to find work, 
Jenkins pointed out that for the first twenty 
years in the industrial history of Consett the majority 
of the workers were Welsh, while the Welsh iron 
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industry was started by Shropshire labour. 
Mr. Waters asked how it was possible to differen- 


tiate between cinders to such an extent that the 
author had been able te say definitely that some of 
those found in Sussex were contemporary with the 


Romans? Mr, Jenkins replied by saying that 
articles of palpable Roman origin, such as coins, had 
been found in the cinders, while Mr. Pendred elicited 
the information that castings were made direct from 
the blast-furnace in the early days, and that the cupola 
was not invented till long after cannon were first 
founded. Mr. Waters said that ore pits of the same 
bell-shaped type as was described by the author were 
to be found in the North country round about 
Whitby, but they were erroneously labelled, on the 
Ordnance Survey sheets, as ancient British villages. 
He suggested that the ultimate shutting down of the 
furnaces was probably caused by lack of fuel, which 
was admittedly the case at Rockingham. 

Mr. Rhys Jenkins tried to clear up the impression 
that appeared to have developed in the minds of some 
of his hearers that. he ascribed the earliest iron working 
to the Remans personally. His meaning really was 
that the industry was carried on contemporaneously 
with the Roman occupation of Britain, and, as Mr. 
Pendred said, the probability was that the Romans 
made the Britons do the actual work. 

The meeting terminated with the announcement 
that arrangements were being made for a Summer 
Meeting of the Society in Birmingham on June 
16th—17th. The names of six new members, two of 
them Americans, one being the Librarian of Illinois 
University, were read out by the Secretary. 
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Calcul des Organes des Machines. 
Professeur & |’ Université de Gand. 
Villars. 1921. 515 pages. 

Tuis work is the Belgian equivalent of Unwin’s 

“Machine Design,” and treats of the properties of 

metals, their strength and resilience, and then of the 

inost scientific formation into a shape suitable for the 
transmission and modification of power. The treat- 
ment is clear, concise, and elegant, and the book will 
prove useful as a manual for the young engineer. 
It does not enter into the thermodynamic or electrical 
discussion of the medium employed in the creation of 
the power transmitted. This scope carries the author 
through the laws of elementary elasticity as applied 
to the flexure or torsion of a beam or shaft. The con- 
sideration of the strength of a boiler leads to the ques- 
tion of tube collapse ; here the author follows the old- 
fashioned procedure of considering a cross section of 

a flue as if it was the equivalent of a rod laid out 

straight, and subject to the same end thrust and a 

consequent flinching under Euler’s formula. More 

accurate modern treatment introduces some modifica- 
tion into the result ; still, the old method is useful for 
giving an initial idea of the influences at work. 

No practical difficulty arises with the fire tubes of 
a locomotive boiler in any tendency to buckling as 
the outside pressure is the equivalent of a tension in 
the tube. The water-tube boiler , on the other hand, 
is liable to give trouble from the buckling of the tubes 
under the quasi-thrust along the tube due to the 
internal pressure of the water and requires to be 
examined under Euler’s theory. 

Rivets and chains are shapes too complicated to be 
subject to exact analysis of elasticity ; recourse here 
must be had to empirical laws based on careful experi- 
ment, to guide the designer in his dimensions. 

The modern steam turbine and the motor of the 
flying machine work at revolutions not dreamt of in 
old-fashioned practice, introducing the influence of 
whip and whirl of the shaft and the need of accurate 
dynamical balance, with its careful theoretical con- 
sideration and practical measurement. 

The subject is bound up with the lateral vibration 
of a shaft, and the treatment given here is fairly com- 
plete ; but some mathematical prudery has kept the 
author from using the hyperbolic functions and their 
elegance in showing a complete analogy and sym- 
metry in the formulas. 

The subject of the teeth of wheels is considered from 
a practical standpoint; here the recent MAAG. 
developments are likely to have considerable influence 
on future practice. 

The book concludes with a discussion of rope 
transmission of power, and the dynamical modifica- 
tion of centrifugal force, even in the straight running 
parts. The author did not live to see his book in 
print, or we should have invited him to consider a 
rearrangement of the algebraical form of the centri- 
fugal deduction in the effective rope tension; re- 
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is a length, and p the line density, and their product is a 
tension, an effective diminution, whereas if g is allowed 
to take cover under p the mechanical interpretation 
is lost. 


The Technical Examination of Crude Petroleum, 
Petroleum Products and Natural Gas. By WiLL1aM 
ALLEN Hamor and Frep WarpE Papcertt. Pp. ix 
+ 591. McGraw-Hill Book Company. 1920. 36s. 
net. 


BEsIDEs dealing with petroleum and its products and 
natural gas, this work covers the procedures employed 
in the evaluation of oil shales, and a chapter by F. W. 
Sperr, jun., on the laboratory methods in use in the 
control of the operations of benzol recovery plants. 
Speaking of recovery of gasoline from natural gas, 
the authors say that various laboratory methods have 
been devised which are reliable when employed by 
those thoroughly experienced in their use and familiar 
with the particular field under consideration. This 
statement applies very generally tO most of the 
methods employed in the examination of natural oils 
and their products, seeing that most of the operations, 
if comparable results are desired, have to be con- 
ducted in standardised apparatus and by standardised 
methods. ‘Notoriously is this the case with flash 
test apparatus, but even more so is it true of devices 
used for distillation in fractionating oils. Slight 
differences in the size of various parts of the still and 
condenser and in the rate of heating give very different 
results. In similar fashion, empirieism runs through 
most of the methods used in testing these oils and 
other cognate materials, demulsibility tests and so 
forth. Of course, the object is to obtain a basis of 
comparison, and this work forms a good guide to 
anyone who has to deal with the many aspects of the 
very varied materials handled by the joint authors. 
Numerous references are made to original sources 
and discussions of the methods of testing and of the 
values of the results. The description of a particular 
smell, however, as a “ suilline cacodor ’’—page 10— 
is not as helpful ‘as the rest of the book. Three hundred 
pages are devoted to the methods of testing, while 
appendices cover 273 pages, with tables and with 
regulations, enforced by various bodies. Through 
these, it is not very easy to find a way, as the table 
of contents lumps them together under the one 
heading Appendix. 


SHORT NOTICES. 


Essentials of Advertising. By Frank Leroy Blanchard. 
McGraw-Hill Book Company, New York and London. 
188. net.—It is generally contended that the art of adver- 
tising in the United States is in a more advanced state 
than in this country, where publicity methods are more 
conservative than they are on the other side of the Atlantic. 
The Americans must be given credit for the skilful and 
forceful manner in which they bring the claims of their 
merchandise before the purchasing public, and this book, 
by an American author, outlines and discusses the funda- 
mental principles upon which modern advertising practice 
is based. The author informs his readers how to lay out 
an advertisement, plan a national campaign, or produce 
a catalogue. He explains the duties of the advertising 
manager, the advertising agent and the advertising 
salesman, and provides at the end of each chapter a list 
of questions which are intended to test the reader's know- 
ledge of the subjects discussed. The advice given on adver- 
tisement construction is worth quoting. The author 
says the writer should keep in mind four essentials of an 
advertisement, namely, ‘to attract attention, to arouse 
interest, to create desire, and to effect a sale.”’ To attract 
attention display is necessary, to arouse interest an appeal 
to the senses should be made, to create desire an appeal 
to the reader's reason is frequently effective, while to 
effect a sale the advertiser has to make use of various 
devices according to the nature of the article to be sold. 


Turret Lathe Practice. By Joseph G. Horner. Man- 
chester: Emmott and Co., Limited. Price 12s. 6d. net.— 
This excellent practical handbook should prove of great 
value to all engaged in either the design or the operation 
of turret or capstan lathes. It is very well illustrated 
with sectional line drawings and diagrams, and is written 
in Mr. Horner’s usual lucid manner. In some respects 
its interest is wider than its title would indicate. Thus, 
the chapter on collet chucks and wire feeds will no doubt 
be studied by machine tool users and makers of all kinds, 
while throughout the whole book much valuable informa- 
tion of a general nature is given which should appeal to 
others than those for whom the work is primarily intended. 
Mr. Horner, we notice, supports the distinction between 
capstan and turret lathes, in spite of the fact that in the 
United States, the country of origin of this class of machine 
tool, all are indiscriminately termed “turrets.”” The 
distinction observed in this country is undoubtedly a 
useful one, for the two divisions ere rarely equally 
applicable to a given style of work. 
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MINING IN VICTORIA. 


In an official review of the special work carried out by 
the geological branch of the Mines Department of the 
State of Victoria during the months of February and 
March last, it was stated that south of Winchelsea boring 
was in progress, and that up to that time 4,000,000 tons 
of brown coal of marketable quality had been discovered, 
the thicknesses of the seams varying from l0ft. to 77ft., 
with an average overburden of 25ft. 

An examination of the tin-mining claims at Walwa 
revealed the existence of numerous stanniferous veins 
and spurs in easy working, the rock being decomposed 
granite. So far, the operations have been confined to 
shallow depths, pending the erection of suitable tin- 
dressing machinery. Apart from the two mines now at 
work, the district is said to offer opportunities for further 
prospecting. In the Cudgewa district a lode carrying 
native copper was, it is explained in the review, being 
exploited with promising results. At Costerfield a survey 
of the antimony mines was in progress, in order to bring 
the work up to date. At Blackwood a survey of the Tyr- 

connel North mine had revealed the existence of saddle 
reefs and a structure similar to the Bendigo field. At 
Anand’s Reward Reef, South Maldon, the rich shoot of 
stone, which yielded £11,453 from 612 tons, was proved 
on recent examination to be a saddle formation, with the 
main shoot pitching south diagonally on the western leg 
in depth. 

The boring at Lal Lal was completed, and it was proved 
that 20,000,000 tons of marketable coal were contained 
in the area. The coal is now being mined, and should 
prove, the report stated, of considerable value for local 
consumption. This amount, while not up to previous 
estimates, would provide many years’ supply. A deposit 
of china clay was proved to a depth of over 120ft. from 
the surface, and would provide unlimited quantities. This 
is described as being identical with the best Cornish china 
clay, and tests on it by the Federal Institute of Science 
and Industry investigator have met with satisfactory 
results. 

Subsidised boring for alluvial gold was, the report 

continues, in progress north of Creswick and west of 
Waubra. In both cases encouraging results were being 
obtained. A limited amount of boring was in prgress at 

Korumburra to prove the continuation or otherwise of 
coal seams previously worked. Eastward of Morwell, at 
Traralgon, and in the Welshpool-Yarram district the brown 
coal areas were being further tested. 

On the new railway line from Bairndale to Orbost, near 
Colquhoun siding, a deposit of red granite was examined. 

This rock, which is now easily accessible and of excellent 

colour and quality, would provide a long-felt want to 
monumental masons and architects. In the laboratory 

a sample of chalk from north-west of Portland—the first 

recorded in Australia—was tested, and proved to be of 
good quality, under 5 per cent. of the chalk as mined 
remaining on a 200-mesh sieve. This material yielded 
over 90 per cent. of calcium carbonate, and would, the 
report states, supply the market with whiting of a quality 
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The O'Neill Glass Bottle Machine. | 


In our issue of February 25th, in the article entitled 
“ Machinery for Glass Manufacture,” we 


This device, like the similar appliances referred to in our 
previous article, is of American origin, being made by 


intervals just above the mouth of the mould. 


gatherer then returns his rod 


transference to the “lehr.” After the Jmetal has been 
eut, and while the mould is still in the first position, a 

















FIG. 1 


the O'Neill Machine Company, of Toledo, Ohio, for whom 
the Ingersoll-Rand Company, 165, Queen Victoria-street, 
k.C. 4, is the sales representative for Europe. We were 
recently afforded an opportunity of inspecting some 
examples of the latest type of O'Neill machine at the 
works of the City Glass Bottle Company, at Canning 
Town, and in what follows we give a description of the 
essential features of the machine without going into its 
details. 

At the time of our visit two machines were being run 
more or less experimentally, one producing clear glass 
bottles of the whiskey type, and the other 2 Ib. glass jam 
jars, a fact indicative in some measure of the wide range 
of ware which this form of machine can manufacture. 
The machines had been newly installed, and were running 
satisfactorily, apart from the fact that so far the 
* gatherer,” or furnace man, had not become fully accus- 
tomed to judge the exact amount of “‘ metal ” to be placed 
at each charge in the first mould. Beyond the acquisition 
of this skill the gatherer has little or nothing to learn to 
enable him to operate the machine, while the only other 
regular attendaut required is a boy to carry the finished 
bottles or jars ftom the machine to the annealing furnace, 
or “ Jehr,” as it is called. It should be added, however, 
that, like all other fairly complicated mechanical devices, 
designed to replace manual processes, the machine calls 
for the services of a skilled fitter for setting it up and 
keeping it in order. It should also be added that the 
machine can be run in conjunction with an automatic 
feeder, which permits the semi-skilled services of the 
gatherer to be dispensed with. A device of this nature 
18 now, we understand, being tried in connection with the 
machines examined. : 

A general view of the O'Neill machine, without the 
moulds, is given in Fig. 1. The appliance looks a good 
deal more complicated than it really is in principle. In 
fact, when it is stripped of its mechanical details it is a 
comparatively simple machine. It comprises two circular 
tables each carrying six moulds and rotating round a 
central column. The two tables turn and pause at the 


same instants, and at each movement rotate a like amount, | 


namely, through an angle of 60 deg. ‘The six moulds on 
each table are identical in all instances, but those on the 
second table are different from those on the first. 


On the | 


first table the metal is, partially by pressing with a plunger | 
and partially by blowing, brought into an embryo form | 


of bottle or jar. 
pleted, and when the ware leaves it, it is finished except 
that it is still red-hot, and has to be annealed to prevent fly- 
ing, and when cool washed to remove the sulphur bloom 


deposited on it in the course of its passage through the | 


** lehr.”’ 

The diagram—Fig. will perhaps help to make clear 
the working process of the machine. Rough sketches 
of the moulds used for the manufacture of whiskey bottles 
are given in Figs. 3 and 4. It will be noticed that the 
moulds on the first table—table A we have called it—are 
shown upside down with the neck of the bottle at the 
foot, while the moulds on table B are right way up. In 


9 


the first position of table A—see Figs. 2 and 5—the mould 
is filled by the gatherer with “‘ metal” of a consistency 
somewhat more fluid than that of hot toffee and noticeably 
= eg — than it would be if it were to be used for blowing 
the bottles 


by the ordinary “* hand-made ” process. As 


On the second table the blowing is com- | 


O'NEILL BOTTLE-MAKING MACHINE WITH MOULDS REMOVED 


ram carrying a seal C—Fig. 3—descends and closes up 
the mouth of the mould and simultaneously a pin D rises 
up at the lower end. Compressed air is then admitted 
through an orifice in the seal on to the top of the metal, 


Table -A. 


| the gatherer holds his rod over the mould the string of 
metal descending from it is severed automatically by a 
pair of scissor-like blades which close and open at regular 
The 
to the furnace for fresh 
mentioned, | metal, and neither he nor anyone else takes any farther 
but did not describe the O'Neill bottle-making machine. | part in the formation of the bottle until itis ready for 


and immediately thereafter the table turns round throug) 
60 deg., bringing a new mould into the filling position anc 
carrying that already charged into the second position. 

In the second position the mouth of the mould is again 
sealed, while at the lower end the cavity in the head 
formed by the pin D is brought into register with ay 
orifice connected with a source of supply of compressed 
air at 40 Ib. pressure. The automatic opening of # valy, 
admits this pressure into the cavity, and as a result 
central hole with more or less parallel sides is blown i), 
the metal, This hole, as indicated by the dotted outli:. 
E, extends about half-way up into the mass of the meta! 
The displacement volume necessary to permit the blowin, 
of this hole is provided by virtue of the “ shaking down 
which the metal suffers under the air pressure in the mou! 
when in the first position. Just before the blow in] th: 
second position there is, in fact, a free s in the moul:/ 
between the metal and the seal of a volume, which is, o: 
should be, equal to the volume of the central hole to be 
blown. If the gatherer has over-estimated the amoun: 
of metal required the free space will be deficient in volume 
This fact explains the result observed in practice that any 
excess of metal always goes to the bottom of the finished 
bottle. 

With the rising of the second seal and the cutting off 
of the supply of compressed air the formation of the bottl. 
is complete so far as the first table of the machine is con- 
cerned. The embryo bottle iv, however, still upside down 
and before it is transferred to the second table it has to be 
righted. To this end the moulds on the first table are eac!, 
carried on a rotatable vertical face plate to the rear o/ 
which is fixed a gear tooth ring. This ring in the secon! 
position of the mould comes into mesh with a quadran: 
of 120 deg. extent lying in a horizontal plane and ‘toothe:| 
on the underside—see Fig. 6. Thus, as the first tabk 
rotates to carry the mould from the second to the thir! 
position the quadrant and ring cause the face plate an| 
wnould to turn simultaneously through 180 deg. In the 
third position, therefore, the bottle blank is neck upwards, 
and, on the mould opening, is transferred to the first 
position mould on the second table. Returning for the 
moment, however, to the first table, we must explain 
that in passing from the third to the fourth positions, the 
now empty mould, being still in mesh with the quadrant, 
is turned again upside down ready for return to the filling 
position. At the fourth station two blasts of air are 
directed on to the mould externally to cool it. At the 
fifth station a single blast is directed for a similar purpose 
inside it. At the sixth station oil is automatically sprayed 
into its interior with the object of preventing metal with 
which, at the next movement, it will be re-charged from 
| adhering to the walla, .Qur own observations lead us to 
| believe that the successful working of the machine depends 

very largely upon the efficacy with which the moulds are 
oiled between each charge. 

| To return to the transfer of the bottle blank from 
| the first to the second table, it has to be noticed, in the 
| first place, that the main portion of each mould on the 
first table is in two parts F G—Fig. 3, which are sym 
metrical about a central vertical dividing plane. Theso 
two parts are bolted to a pair of clips—see Fig. 6 which 
in turn are hinged to the face plate and which auto 
matically open and shut at the correct moments when 
the mould is in the third position. The portion of the 





Table -8. 
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Settle Mould — TabheA 
Fig. 3. 
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Bottle Mould — Table B. 
Fig. 4. 


OF BOTTLE MOULDS 


presses the glass round the pin into the shape of the | mould forming the head of the neck is also in two parts 


finished head ; as indicated in the sketch, the pin does not | H J—Fig. 3—which are likewise fixed to a pair of clips. 


do more than just begin the formation of the hole down 
the neck. The pin falls and the seal rises simultaneously, 


These clips ate not; “however, hinged on the face plate, 
but on a crosshead which can slide on a pair of horizontal 
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When the parts F G 
of the mould open to release the blank, the parts H J 
remain closed round the head of the bottle until the auto 
matic forward movement of the crosshead hae carried the 
blank within the mould in the first position on the second 
table, which mould is at thir instant standing open to 


pine projecting from the face plate. 


receive the blank. When the blank has been thus trans 
ferred the mould on the second table closes round it and 
the parts H J open and close and return with the crosshead 
to the original position co-axial with the rest of the mould 
vn the first table. 

From Fig, 4 it will be gathered that the moulds on 
the second table are each composed of two symmetrical 
parts, which are hinged together and which open and 
shut over a circular base fixed to the table, which base is 
turned to give the characteristic shape to the bottom of 
the Lottle. When the mould in the first position closes on 
ihe bottle blank, the blank, of course, fails to fill the 
available space, and is left hanging from its head, which 
by this time is hard enough to withstand deformation 
by the weight thus imposed on it. The metal in the body 
of the bottle is, however, still in a plastic state. From the 
tune when the mould in the first position closes on the 
blank until the mould reaches the third position the metal 
is allowed to stretch under its own weight without being 
pressed or blown or otherwise manipulated. 

The final blowing of the bottle to the finished shape 
takes place when the mould reaches the third position 
vn the second table, and is accomplished by means of a 
supply of 40 lb. pressure admitted through an 
orifice which lowered on to the bottle mouth. Even 
after the blowing is complete the bottle may not be quite 
rigid cnough handling without “ deformation. 
Accordingly, it is allowed to remain undisturbed in the 
mould until the fifth station of the table is reached., At 
this point the mould automatically opens, while simul 
taneously the bottle is gripped at the head by a pinching 
device at the end of a vertical spindle —to be seen at the 
extreme right-hand side of Fig. 1—and is carried thereby 
radially outward from the table and deposited on a con- 
veyor, The mould meanwhile remains open while it is 
resting and cooling in the sixth position and subsequently 
until, in the first position again, it closes on another 
embryo bottle. 

The conveyor referred to is simply a short flexible 
endless belt of steel plates suitably mounted and con- 
nected to the machine in such a say that it advances one 
stage each time the tables move. It is capable of holding 
a dozen or so bottles, and is unloaded by a boy who, with 
a rod having an asbestos basket at one end, lifts off three 
bottles at a time and places them on the floor of the lehr. 
This floor is in the form of an endless belt, and is advanced 
at intervals. In about 2) hours’ time after being put in, 
the hottles reach the cool end of the lehr, and can be 
removed without risk of their ** flying.” 

We have in the above not attempted to describe the 
mechanical details of the machine and how exactly the 
various movements mentioned are brought about. It 
appears sufficient to say that, as will be gathered from 
Fig. 1, considerable use is made of compressed air, not only 
for the actual blowing of the bottles, but also for the 
operation of the various parts of the machine. The manu- 
facture of jam jars and other forms of ware differs from 
that of the bottles described only in the form of the 
moulds and in the adjustment of the sealing plungers, 
pinching device, &c., to suit the varying height and 
diameter of the ware. The output of the machine varies 
with the size and nature of the ware being manufactured. 
We are informed that in a nine-bour day each machine 
can produce 40 to 50 gross of 8 oz. ware, 35 to 40 gross of 
10 oz., 30 to 40 gross of 160z., and 20 to 30 gross of 
i quart ware. The machine, the makers state, is capable 
of manufacturing narrow-neck glass ware—e.g., beer and 
medicine bottles—ranging from 3.0z. to 40 oz., and wide 


ar at 


Ib 


to resist 


mouth ware—<¢.g., jam jars and milk bottles—with 
mouths up to 2°/,in. in diameter and ranging from 8 oz. 
to 40 oz. 





Tue Bill promoted by the North Staffordshire Railway 
Company for a new railway at Stoke-on-Trent, described 
and illustrated in our issue of April 29th, passed through 
its Committee stage in the Commons on the 3rd instant 


Pulverised Coal for Copper Smelter 
Purnaces. 


‘Tue cost of fuel oil used in the reverberatory furnaces 
of the United Verde Copper Company, in the United 
States, is so great that pulverised coal has been substi- 
tuted, the plant being put in operation in 1919. Coal is 
delivered from railway cars into bunkers, from which it 
is fed through regulating gates to a belt conveyor delivering 
to a crusher, which reduces it to a lin. size, but if coal below 
this size is being used it is delivered directly to the 100-ton 
hoppers of the coal driers, which are heated by pulverised 
coal furnaces. Screw conveyors carry the dried coal to 
the disintegrators and pulverisers, which are operated by 
electric motors, and have their outlets fitted with six 
compartment muslin tube dust filters of the automatic 
shaking type. The pulverised coal—-80 per cent. of which 
will pass a 200-mesh sieve —is delivered to the second set 
of driers by compressed air. The product of the pulverisers 
is charged into « tauk or receiver of 3 tons capacity, and 
when this tank is filled an air pressure of 40 lb. is turned 
on to blow the dust through a 4in. pipe to the bins over the 
driers. Screw conveyors finally feed the dust—having a 
moisture content of less than 5 per cent.——to the burners, 
where it is caught by a jet of air and blown into the furnace 
in # finely divided state. This jet causes an induced 
draught to the mixing chamber, and additional air 
furnished as required through ports in the furnace. 

The pressure at the burners does not exceed 8 oz. and 
the air in the jet supplied by the blowers averages one- 
fourth of the total volume of air required for complete 
oxidation of the coal. A semi-lignite bituminous coal is 
used, having a maximum heat value of 11,300 B.Th.U. 
and an average of 8 per cent. ash content. The pulverising 
plant produces 750 tons of fuel daily, when working three 
eight-hour shifts, and the storage bins at the reverberatory 
furnaces have a capacity of 65 tons at each furnace, or 
sufficient for a twelve-hours’ run. 

Similar conditions as to oil fuel led to the introduction 
of a similar coal pulverising plant and pulverised coal 
burners for the smelter furnace of the Nevada Consolidated 
Copper Company, U.S.A. Here the raw coal is stored in 
concrete bins fitted with thermo-couples which indicate 
at a central office—the temperature of the coal, so that coal 
can be drawn off from any compartment where it shows 
signs of overheating. After passing through crushing 
rolls the coal is carned forward by a belt conveyor and 
delivered to screw conveyors feeding two Ruggles horizontal 
rotary driers which are heated by hand-fired furnaces. 

The driers discharge through dust-tight casings into 
serew conveyors, but an emergency gate is provided for 
discharging the coal upon the floor and to deliver water 
into the conveyors in case the driers should get overheated 
and cause the coal to ignite. The above conveyors deliver 
the coal to horizontal screw conveyors which feed the bins 
of the pulverisers. At the connection of the two con- 
veyors is inserted the bulb of a recording thermometer, the 
chart of which is used as a guide in regulating the opera- 
tion of the drier. Samples of the coal entering and leaving 


is 


| the drier are taken at half-hour intervals for moisture tests. 


Eight pulverising mills of the Bonnot type are used, 
3ft. in diameter, the dust being withdrawn by an air 
eurrent which will carry dust only of the desired fineness. 


Other screw conveyors carry the dust from the collectors | 
to the 50-ton storage bins, these bins being provided with 


explosion relief or emergency doors and with pneumatic 
* kickers "’ to shake the dust loose if it should arch or 


From the bins the coal is fed by serew conveyors into a 
suction header, the air volume of which is in the ratio of 
50 cubic feet per pound of coal or dust, the fan then blow- 


| ing this mixture into a distributing header pipe above and 


| header fitted with dust collectors. 


in front of the reverberatory furnaces. A 7in. drop pipe 
leads from the header to each furnace, and after passing the 
furnaces the distributing header is connected to a return 
Thus there is a con- 
tinuous circulation, and even if no coal is fed to the furnaces 
the coal in the bins is kept continually in motion, so that 
there is no chance for heating or spontaneous combustion. 

A tlird case of the use of pulverised coal in metallurgical 
works is the plant of the Cerro de Pasco Copper Company, 
in Peru, at an elevation of 14,200ft. above sea level. ln 
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this case the fuel takes the place of coke aud ts used in 
blast-furnaces, reverberatory furnaces, and «a sintering 
plant. The works have used ahout 65,000 tons of coke 
annually, 85 per cent. being made at the works from local 


| coals which are owned by the company and contain 33.15 


per cent. of fixed carbon, 40.05 per cont. of volatile matter, 
and 26.8 per cent. of ash. 

The blast-furnace test was made on one of the five fur- 
naces, the pulverised coal being blown in through tuyeres 
and the coke charge reduced first 25 per cent. and then 
50 per cent. In a fourteen-hour run, for which the normal 
coke charge is 31,000 Ib., the actual charge was 17,000 Ib., 
supplemented by 8900 lb. of pulverised coal fed to the 
furnace. In a fifty-hour run the coke charge was 61,800 Ib 
instead of the usual 114,000]b., the furnace being fed 
meanwhile with 14,000 lb. of pulverised coal. The test 
results in the reverberatory furnace were not encouraging 
in themselves; but, taking into account certain defects 
of the furnace and the fact that it was not designed for 
the use of pulverised coal, the results were sufficient to 
warrant the introduction of the system. With the present 
blast-furnaces, reverberatory furnaces, and sintering plant 
operating on pulverised coal, careful observations will be 
made to determine the best equipment to be used for the 


new smelter which is now under construction, 








A REMARKABLE CHAIN FRACTURE. 


IN the official report on the explosion which oeourred 
in an oil tank barge on the Thames last autumn, there is a 
description of how a chain broke which gives some indica 
tion as to how great may be the forces thus produced and 
how suddenly they may be applied. The chain in question 
was a set of 1 jin. chain slings and a large ring suspended 
from a set of sheer legs. After the explosion some of the 
links of the chain were missing and others were fractured. 
Shackle pins were also missing or distorted, and the large 
top ring, of 3}in. metal and 12in. inside diameter, was 
cracked diametrically, but not appreciably distorted. 
The condition of the various fractures, &c., indicated that 
the slings had been subjected to very severe stresses 
suddenly applied. There is conclusive evidence that 
before the explosion the ends of the slings were resting 
upon the port side of the top of the tank, but they were 
not secured to any part of the tank or barge. The depres 
sions noted near the rugged hole in the tank top were such 
as might have been produced by a very violent blow on the 
plate from the rounded ends of heavy chain links or 
shackles. The metal at the edges of the hole was bent 
inwards, and this effect would be produced by the resist- 
ance which would be offered by heavy slings and the plate 
beneath them to the force of an explosion within the tank. 
it appears, therefore, that the ends of the slings pene- 
trated the tank top owing to the violent upward movement 
of the latter, and, as the whole of the tank top was ripped 
up along the port side and turned over from the port to 
the starboard side, the slings caught in the ragged metal 
of the hole, and in this way were subjected to a tremendous 
sudden jerk which caused the fractures in the chain links 
and ring. It is estimated that a total pull of at least 135 
tons was necessary to fracture the large ring. 





Tue InstrrutTion oF Exvecrricat Enorneers.—The removal 
of the Institution offices to its own building began 6n Tuesday 


| last, and it is requested that all communications to the Institu- 


tion shall henceforth be sent to Savoy-place, Victoria Embank- 
ment, London, W.C.2. The telephone number will continue 
to be Gerrard 764, and the telegraphic address, “‘ Voltampere, 
Phone, London.” 

Assistant Examiner iv THe Parent Ofrice.—The open 
competitive examination for assistant examinership m the 
Patent Office will begin on Tuesday, July 26th, 1921, instead 
of on Tuesday, July 12th, 1921—as previously stated, and as 
ziven in the printed regulations—and will last until Saturday, 
July 30th, 1921. Any candidate who has attained the age of 
twenty on July 24th, 192k and has not attained the age of 
twenty-five on July 12th, 1921, will be regarded as eligible ia 
respect of age tv compete ou this vovasion. 
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Alternating Stress Testing Machine. | 


THE machine illustrated in Figs. L2 


and 3 has been 


| ends of the specimen A, Fig. 2, are secured between grips 
hes hich are bolted between the faces of a pair of sockets, 

3, fixed in the machine, and each socket is capable 
be ‘partial rotation upon horizontal pivots. The ends of 
the pivots are sec ured in steel rings E,, which in turn may 


recently constructed by Charles Cook, Limited, 174, Oxford- | rotate upon @ vertical ball-bearing pivot in the outer ring 


road, 


Manchester, to the order of Messrs. O’Kura and Co., 
London, for the Imperial Japanese navy and to the design 


E,. The two pairs of pivots thus each form a gimbal 
joint supporting the sockets in the centre. The outer 


of Dr. W. Mason, of the University of Live srpool, with the rings are supported by ball bearings, which are fixed in a 


object of making 





FIGS. 2 AND 3—SPECIMEN AND HOLDER 


under bending, or under both these 
actions simultaneously. The mac hine is a dew elopment of 
the apparatus that Dr. Mason described in a paper which 
he read before the Institution of Mechanic al Engineers in 
1917 on “‘ Alternating Stress Experiments.” It is a slow- 
speed mac hine, giving about 200 cycles of combined bena- 
ing and torsion per minute, the test specimens being 7/;,in. 
diameter by 64in. long, and Dr. Mason claims that at 
these speeds vibration of the specimen and of the strain 
measuring epparatus may be made negligible. The square 


repes ated torsion or 


simultaneous tests on two specimens | 


casting bolted to the frame of the machine. A vertical 
| aluminium lever R R', Fig 1, is bolted to the ring E, of 
| one of the gimbal joints, and the top end of the lever receives 
an oscillatary motion, the extent of which may be varied 
while the machine is running. Another vertical aluminium 
lever T or torque arm made m two parallel halves is bolted 
to the two outer faces of the ring E, at the opposite end 
of the specimen. Its upper end is held in position by 
means of the coiled springs V, Fig. 1, on the spindle W, 
| which is secured to the frame of the machine, and the lever 
| R tends to twist the specimen against the measured resist- 
|} ance of the springs V, the maximum torque upon the 
specimen being thus measured hy the foree of compression 
| m the spring V multiplied by the length of the lever R. 

A uniform bending moment ia applied to the specimen 
| by @ pair of levers H of equal length, keyed into the central 
| pieces which hold the grips. The horizontal ba!!-bearing 

pivots above referred to form the ful.ra for the levers, the 
| outer ends of which receive a vertical oscillatory move- 
| ment through the medium of the steel bands F. The 
| extent of this movement is regulated by the springs J 
| similarly to that of the torque mechanism. 
| ‘Transmission of motion from the driving shaft is effected 
| by means of variable-throw cranks which actuate link 
| mechanism for both the torsion and the bending motions. 
| Torsional strains are measured by an arrangement of 
| mirrors fixed to the specimen by bolts passing through 
holes in the square ends, and as the specimen becomes 
twisted the mirrors alter their relative inclination, which 
can be observed by means of a telescope and scale. A 
similar arrangement with two mirrors fixed to the specimen 
in vertical planes perpendicular to the axis of the specimen 
enables the angular bending deflection between the ends 
of the specimen to be observed. 








The Measurement of Air Passing 
Through Turbo-Generators. 


THERE are several methods of measuring the amount 
of air passing through turbo-generators, but, according to 
an article by Mr. B. Y. Churcher, appearing in the February 
issue of the Metropolitan-Vickers Gazette, the electrical 
method is the best. It is explained that, by its means, pro- 
vided certain precautions are taken, a good degree of 
accuracy can be secured and the measurement can be 
made in a very much shorter space of time than is required 
by any other method. The article describes the equip- 
ment used in connection with a 25,000 kilovolt-ampére 





turbo-generator taking in 60,000 cubic feet of sir per 
minute, but the general scheme is applicable to generators 
having different outputs. Over the air outlet on top of 
the generator are fixed three wooden frames. One of these 
frames, which is called the heater, supports coils of 
Eureka wire, arranged in two staggered layers and extend- 
ing across the whole width of the frame. The outer frames, 
which are known as the hot and cold grids, support straight 
copper Wires arranged zigzag fashion over the entire area. 
The heater is placed between the grids end the frame— 





that is, the grid under the heater is known as the cold 
and that above it as the hot grid. 

On emerging from the generator the air first strikes the 
eold grid, then the heater, and finally the hot grid. The 
first set of wires naturally assumes the temperature of 
the air leaving the generator, and on passing through 

heater the temperature of the air is raised to a valu. 

ee ee ee ee ee and that 
temperature is imparted to the upper or “ hot" grid as 
the air passes out of the machine. If the difference in 
resistance between the two = is measured the rate at 
which the air the grids can be arrived at 
Seen Sere teres ts Se hewn ae temperatury 
coefficient of the grid wires. The change in the relative 
resistance of the two grids is measured by means of « 
Wheatstono » a8 shown in the accompanyiny 

a Two arms of the bridge are composed of the 
grids fixed above the air outlet of the generator, whilst 
the other two consist of separate Eureka resistances of 
constant value. These resistances are placed in a box 
together with a galvanometer and controlling switch ani 
are connected to the grids by means of flexible leads, 
while the battery shown in the lower part of the diagram, 
is connected up when the switch is thrown over into the 

ition B. As it is important that the galvanometer 
indications should be proportional to the change in tein- 
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GRID AND HEATER CONNECTIONS 


perature of the grids, separate galvanometer leads are 
carried to one end of each grid and the main head con- 
nected to the terminal block N is of extra heavy section 
and has a low resistance as compared with that of the 
grids. 

As shown in the diagram, a 600-ohm resistance is con 
nected in the galvanometer circuit. This resistance is 
required when the apparatus is used for measuring the 
temperature of the air, but it is short-circuited when 
measuring the flow of the air. There is also a 2500-ohm 
resistance, which is connected in circuit with the battery 
and galvanometer when the switch is in the left-hand 
position V. .The full scale reading of the galvanometer 
then corresponds to five volts and the instrument can thus 
be used conveniently for measuring the battery volts 
whith must be known when measuring the temperature 
rise. One of the Eureka bridge arms has a resistance of 
5 per cent. less than the other arm, so that by means of a 
balancing resistance, as shown on the left, the arms can 
be exactly balanced when the two grids are at the same 
temperature. In order to economise the power input to 
the heater it is necessary to work with as small an air 
temperature rise as possible, and a 2 deg. rise has been 
found to be sufficient. When that rise in temperature has 
been reached the bridge is thrown out of balance by an 
amount corresponding to 2deg. and with the grids at 
equal temperature. If the temperature coefticient of the 
copper wires in the grids is 40 per cent. per degree, then by 
inserting a resistance in series with the right-hand E ureka 
arm equal to 80 per cent. of the resistance from P to Q the 
bridge i is unbalanced by 2 deg. This unbalancing resistance 
is made of Eureka wire and its value, together with that 
of the resistance between the points P and Q, determines 
the adjustment and calibration of the whole apparatus. 
When measuring the flow of air the unbalancing resist- 
ance is first short-circuited by a screw contact, and the 
galvanometer deflection, which should not be far from 
zero, is noted whilst no current is flowing in the heater. 
The short circuit is then removed and the galvanometer 
needle then gives a deflection of about 80 per cent. of the 
total ible deflection over the entire scale. Current is 
then supplied to the heater and its value is increased until 
the original galvanometer deflection near the zero mark is 
again obtained. The temperature rise of the air is then 
2 deg. and the rate of flow of the air is obtained by simply 
multiplying the heater watts by a constant. It will be 
understood that by working in accordance with this 
method the value of the battery pressure does not affect 
the results, and a small permanent change in the resist- 
ance of the grids is made ineffective by working from an 
artificial zero. 

Several points must, however, be taken into account 
when designing the grids. Both grids must have sufficient 
resistance to make the resistance of all contacts in the 
circuit that cannot be soldered negligible. The wire must 
have sufficient section to prevent stretching oveurrings 
as a result of the action of the air current. The wires 
should also be covered to prevent dirt affecting the 
resistance, and it has been found that .028in. enamel- 
covered wire answers the purpose. In order that the wire 
may have a mean resistance corresponding to the mean 
air temperature over the grid the whole of the wire must 
be situated in the air stream and must be evenly dis- 
tributed. _ This can be done by suspending the wire from 





loops of twine, passing through the sides of the frame, and 
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by supporting the wires at intermediate points by several 
cross strings. The heater must be designed so that it will 
not attain too high a temperature under normal con- 
ditions.. In the heater used for testing the 25,000 kilovolt- 
ampére set mentioned at the outset, the spirals are made of 
.104 Ferry wire and are supported on brass rods which 
form the electrical connections, - At intervals the spirals 
are supported by iron stays insulated with micrata tubes 
to prevent short-circuits occurring as @ result of the spirals 
swinging in the current of air. The heater is divided into 
four circuits, so that if may used on supply circuits 
working at 500, 250, or 125 volts. 

The temperature coefficient of resistance of commercial 
annealed high-conductivity copper has recently been given 
by the National Physical Laboratory as equal to 1/234.5 

+ T, where T is the temperature in degrees Centigrade. 
Since, however, the accuracy of the apparatus entirely 
depends upon the value taken for the temperature coeffi- 
cient, it was considered desirable to check the wires used 
in the grids. A sample of the wire was therefore tested 
by an accurate differential method and the value obtained 
was found to be equal to that given above to within half 
of 1 per cent. As in this particular case it was desired to 
make the apparatus correct for an outlet temperature of 
40 deg., the temperature coefficient was .00364. Taking 
X to be the unbalancing resistance, the temperature rise 


for a balance is ~ -00364, the resistances represented 


by P and Q being shown on the diagram. To allow for 
the effect of the resistance of the leads from the grids to 
the point N the value given by the above formula must be 
increased by the figure given by t/g, where ¢ is the lead 
resistance and g the grid resistance, and in the particular 
case mentioned at the outset this came to 1.6 per cent. 
The leads to the grids, it will be noticed, are enclosed in 
canvas hose, and it is a good plan, though not an essential 
one, to twist the two sets of leads and to keep them clear 
of the generater. 
it is shown in the article that Q, the rate of flow of air 
, where W 
477.3. D.T. 
represents the number of watts supplied to the heater, 
D the density of the air, and T the standard temperature 
rise. D is proportional to the barometric pressure for a 
given temperature and is equal to .001130 at 40 deg. Cent. 
and 76cm. for an outlet temperature of 40 deg. Cent. 
Q a , 16 
I BP 
in centimetres. For commercial testing the apparatus may 
be considered to be independent of the outlet temperature 
and the humidity. It will thus be seen that when the 
standard temperature rise of the air as it passes through 
the heater has been settled and determined by the amount 
of unbalancing resistance, the rate of air flow is obtained 
simply by multiplying the watts supplied to the heater 
by a constant. , 
If the apparatus is used for measuring the efficiency of a 
generator the temperature rise of the air passed through 
the machine is measured by placing the cold grid at the 
air inlet and the hot grid at the outlet. The unbalancing 
resistance is short-circuited and the bridge is therefore 
balanced when the grids are both at the same temperature. 
The 600-ohm resistance is connected in the galvanometer 
circuit, which then has a high total resistance as compared 
with the resistances of the two arms, and under these con- 
ditions the galvanometer deflections are proportional to 
the temperature rise of the air between the cold and hot 
grids, this rise in temperature being obtained by multi- 
plying the galvanometer reading by a constant. By 
measuring the air flow and the temperature rise it is possible 
to determine the total losses of a generator with a good 
degree of accuracy and without in any way altering the 
normal running conditions. 


in cubic feet per minute, is given by 


, where B P is the barometric pressure 








The Physical Properties of Clay. 


Ox the 2nd inst. Mr. Alfred 8. FE. Ackermann read 
before the Society of Engineers the third of the series of 
papers in which he is describing the experiments on the 
phyrical properties of clay, on which be has now been 
engaged for some years. The first paper, which was 
delivered as long ago as March 10th, 1919, was particu- 
larly concerned with upwards of one hundred experiments 
in connection with clay in its relation to piles. The 
second paper, which was delivered on October 4th, 1920, 
again dealt with upwards of one hundred further experi- 
ments, and in it it was stated that among the conclusions 
which had been arrived at were (a) that the effect of 
temperature on the supporting capacity of clay appears 
to be limited to stresses below the pressure of fluidity ; 
(6) tuat the sides of a hole appear to crush in before the 
statical head is equal to the pressure of fluidity; (c) that 
the tensile strength of clay increases as the water content 
of it decreases ; (d) that the contraction of clay on drying 
increases as the original water content increases; (¢) 
that the friction or adhesion increases with the pressure ; 
and (f) that the pressure of fluidity appears to be con- 
siderably reduced if the clay has once been allowed to 
become thoroughly air-dried and is then wetted and 
puddled. Some interesting comparisons were also made 
between the behaviour of chalk and clay under similar 
conditions. 

The latest paper gives the results of forty-nine further 
experiments, which bring the total number up to no less 
than 258. Among the points dealt with were the effect 
of boiling on clay; the flow of clay from under a disc 
when the pressure of fluidity has been reached; the 
friction of adhesion of clay to the cylindrical surface of a 
pile ; the effect of an artificial head of clay on its pressure 
of fluidity ; the extrusion of clay throtigh circular orifices 
of different diameters ; and the viscosity of clay 

As a result of his investigations into these matters, the 
author has come to the further conclusions :—( ) That the 
pressure of fludity is decreased about 25 per cent. as the 
result of boiling the clay ; (#) that the mean radial speed 
of flow of the clay from beneath the edge of a disc is about 
one-eighth the speed of penetration of the dise ; (i) that 
the mean speed of penetration of a disc into clay when the 
load is just sufficient to produce the pressure of fluidity 


penetrates clay there appears to be a stagnant “ cap” 
of clay immediately under the disc which travels down 
with the disc ; (k) that even under considerable tangential 
stress there is no progressive strain in the case of clay 
containing 25 per cent. of water—in other words, it then 
behaves as a solid and not a fluid; (1) that the addition 
of an artificial head to the top surface of clay increases 
its pressure of fluidity, but even when the addition is as 
much as 200 per cent. of the actual head, the increase of 
the pressure of fluidity is only about 7 per cent. when the 
clay contains 25 per cent. of water; (m) that when clay 
is discharged under pressure through sharp-edged circular 
orifices, the rate of discharge increases more rapidly than 
the rate of increase of pressure, and ultimately there is a 
phenomenon analogous to the pressure of fluidity, which 
has been called the critical pressure of extrusion; (n) 
that when the orifice has been plugged for a couple of 
hours and is then unplugged, the discharge is considerably 
less for some time than it was immediately before the 
plugging ; (0) that the discharge per square centimetre 
of orifice for a given pressure is less the smaller orifice ; 
(p) that the initial pressure necessary to cause the dis- 
charge to begin increases considerably as the diameter of 
the orifice is decreased ; (q)'that the greater the pressure, 
the greater the increase of discharge per square centi- 
metre of orifice when changing from a small to a larger 
orifice ; (r) that it does not seem to matter whether a 
sphere or disc of the same diameter is used for determining 
the pressure of fluidity, ¢.c., when the pressure of fluidity 
has been reached the load on the disc is the same as that 
on the sphere; (*#) that in determining the pressure of 
fluidity by means of a disc or sphere, the result is inde- 
pendent of the diameter of the disc or sphere within a 
considerable range; and (f) that though considerable 
trouble was taken to make experiments which it was 
thought would determine the viscosity of clay when its 
pressure of fluidity had been reached, the resulting values 
of the viscosity were so irregular that little reliance could be 
placed on them. 








The Railways Bill. 


Tux Railways Bill was introduced by Sir Erie Geddes 
without any formality on the evening of the 11th inst., and 
was read a first time. It consists of six parts, has seventy- 
five clauses and fills sixty-seven pages of printed matter. 

Clause 1 opens by saying that the railway system of 
Great Britain shall be formed into groups, the principal 
railway companies in each group to he amalgamated and 
the other companies, i.c., the smaller, to be absorbed. 
Schedule 1 provides for four English and Welsh groups 
and two Seottish:—Group 1, the Southern Group, has 
for its principal companies—known as constituent 
companies "the London and South-Western, London, 
Brighton and South Coast, the South-Eastern and London, 
Chatham and Dover. Its smaller companies—known as 
* subsidiary companies *’—-number sixteen, of which three 
only are working companies, t.¢., possess locomotives and 
rolling stock and ** work” their own lines, the remainder 
being leased lines. Growp 2 is the Western, of which the 
Great Western is the only constituent company. It takes 
all the railways in Wales, except those lines belonging to 
the London and North-Western, the Festiniog, and the 
Mold and Denbigh. It also absorbs all the smaller lines 
with which the Great Western is connected, ineluding the 
Midland and South-Western Junction. There are thirty- 
six subsidiary companies in this group, of which fourteen 
are working companies. Group 3 is to be known as the 
North-Western and Midland—in White Paper 787 it 
was called the North-Western. The constituent com- 
panies are the London and North-Western, Midland, 
Laneashire and Yorkshire, North Staffordshire and 
Furness. It absorbs nineteen smaller companies, of which 
ten are working companies. Group 4 is to be known as 
the North-Eastern and Eastern—in the White Paper 
these two were to be separate groups. It has, as its con- 
stituent companies, the North-Eastern, Great Central, 
Great Eastern, Great Northern and Hull and Barnsley, 
and absorbs nineteen subsidiary companies, of which four 
are working companies. Group 5 is to be known as the 
West Scottish, and has as its constituent companies the 
Caledonian, Glasgow and South-Western and the High- 
land. It absorbs ten companies, none of which is a working 
company. Group 6 is the East Scottish, and is formed of 
the North British and the Great North of Scotland. It 
absorbs five companies—none working. The original 
proposal of the Minister was to have all the Scottish 
eompanies in one group, but the Railway Companies’ 
Association suggested that those serving the west should 
go into the North-Western Group of English companies 
and the eastern companies into the North-Eastern Group. 
No provision is made in the Bill for the Tube and other 
purely London lines, nor for the light railways, nor for 
joint property, like the Cheshire Lines or the Midland 
and Great Northern Joint, which are actual working con- 
cerns owned by companies that will be in separate groups. 
Provision is made for any agreed variation to the proposed 
grouping. . Inn 
By Sec. 2 of the Bill the constituent companies in the 
different groups are given until June 30th, 1922, to pre- 
pare a scheme for their own amalgamation, and this 
scheme is to go before a proposed Amalgamation Tribunal, 
referred to in Sec. 8. 1f the Tribunal approves, it shall 
confirm the scheme. If by the date named the eon- 
stitutent companies have not agreed to a scheme, the Tri- 
bunal shall prepare one. Sec. 3 lays down the provisions 
to be contained in amalgamation schemes. Sec. 4 gives 
the constituent companies powers to pare a scheme for 
the absorption by the amalgamated company of its sub- 
sidiary companies. This scheme is to be submitted hy 
June 30th, 1922, and similarly referred to the Amalgama- 
tion Tribunal ; also, similarly, should a scheme not be 
forthcoming, the Tribunal shall prepare one. Sec. 7 
lays down that all the new schemes are to come into opera- 
tion on January Ist, 1923, “ or such later date as the 
Amalgamation Tribunal, with the consent of the Minister, 
may fix.”” This section contains the important provision 
that no stamp duty shall be payable in respect of any 
amalgamation or absorption scheme. Sec. 8 sets up the 





named in the Bill are Sir Henry Babington Smith, who 
shall be chairman, Sir William Plender and Mr. G. J. 
Talbot, K.C. 


Sec. 10 authorises the payment of the £60,000,000 
accepted by the companies in settlement of their claims 
under the railway agreements. One-half of this sum is to 
be paid out at the end of the present year and the re- 
mainder on December 3ist, 1922. This money iis to be 
distributed as may be agreed to by the companies or, 
failing agreement, as shall be settled by the Amalgama- 
tion Tribunal. The money may be applied as the directors 
may determine, even to the payment of dividends, but 
income tax has to be paid on such amounts as are distri- 
buted in dividends. 

An unusual power is given by See. 12. The Railway 
and Canal Commission will be able to order a company to 
afford services, facilities and conveniences and even to 
carry out works, provided that they do not cost more than 
£100,000. Against such an order there is no appeal, but 
the companies may plead to the Commission that the 
eapital expenditure would prejudicially affect the interests 
of the shareholders. In Sub-section (2) the Minister is 
given power to order the companies to conform gradually 
to measures of general standardisation of ways, plant and 
equipment, including methods of electrical operation, 
type, frequency and pressure of current. Before an order 
under this sub-section is given, there is, unless the com- 
panies have already consented to the order, to be an 
inquiry by a committee. 

In view of what was said in White Paper, Cmd. 787, 
Sec: 15 of the Bill is somewhat of a surprise. The former 
document observed in its opening paragraph, ‘ All direct 
competition between the groups will, as far ae possible, 
be eliminated.”” The Railway Companies’ Association's 
memorandum-—Tahe Enemxrer, December 17th, 1920 
said thereon that it was certain ** that competition must 
take place in respect of all traffics for which alternative 
routes exist.” The Bill actually forbids amalgamated 
companies, without the consent of the Minister, to make 
agreements ** for the allocation of traffic or the pooling of 
receipts or otherwise for effeetang a combination which 
would contravene the purposes of this part of this Act.’ 
All existing agreements may stand if, broadly, the Minister 
approves of them. If he does not approve, they nvust 
be modified, and if the companies do not agree to the 
modification proposed by the Minister, the matter is to 
be referred to the Railway and Canal Commission, who 
shall settle a scheme. 

Part III. of the Bill relates to railway rates, and oecupies 
forty of the seventy-five clauses, or more than half of the 
Bill. Wecan therefore only deal briefly with it. A Railway 
Rates Tribunal of three permanent members is to be set up 
Two panels are to be formed, one panel is to have twelve 
representatives of trade and the other twelve persons 
nominated by the Minister after consultation with the 
Railway Companies’ Association. The functions of the 
Tribunal will be to settle questions connected with retes 
and classification. 

The charges are to be such as will, so far as practicable , 
yield “ with efficient and economical working and manage- 
ment,’ for the constituent and subsidiary companies, 
their 1913 net revenue, plus 5 per cent. on the capital 
expenditure during the control period and # reasonable 
sum for capital works that were not fully remunerative 
in 1913. The charges are to be reviewed by the Tribunal 
each year, and if the revenue is substantially in excess of 
the revenue of 1913 the rates are to be reduced so as to 
bring the excess over 1913 to only 80 per cent. of the 
excess. If, on the other hand, the revenue is not reaching 
the 1913 standard, and if this failure be not due to lack 
of efficiency or economy, the rates may be modified so as 
to increase the revenue. 

Part IV. deals with wages and conditions of service, 
and establishes permanently the Central and National 
Wages Boards. Part V. transfers light railways from the 
Light Railway Commissioners to the Minister of Trans- 
port. The charging powers of these railways are enlarged. 
Part VI. says that the accounts, é.c., the annual railway 
reports, to be rendered under the Act of 1911 shall be 
compiled as directed by the Railway Clearing House, with 
the approval of the Minister. The statistics now being 
sent to the Minister are to be continued for five years, 
and at the end of that period the Minister and companies 
shall agree as to what statistics are to be submitted. 

No provision is made for any of the permanent powers 
of the Ministry of Transport, laid down in the Act of 1919 
being withdrawn or moditied. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE TEMPERATURE IN REVERSING TUR BINES. 


Six,—In a leading article which appeared in your paper for 
May 6th last on “ The Limits of Steam Conditions in Marine 
Engineering,’’ in the paragraph on high pressure and superheat , 
the possibilities of using same in connection with the use of 
marine steam turbines, I wish to draw your attention to your 
statement, referring to the dangers of using high superheats in 
reversing turbines. You mention the fact, “One objection to 
it is admittedly the cold astern turbine,” and also you mention 
the fact that the difficulty can be got over by using “*a velocity 
compounded wheel for the initial stage, receiving steam through 
nozzles mounted on a flexible arm in lieu of in the fixed cylinder, 
gets over practically all the difficulty of high temperatures in 
the turbine.” In a letter to the 7imes Engineering Supplement, 
which appeared in May last, and written by Mr. H. N. Guy, 
chief turbine engineer, Metropolitan-Vickers Electrical Com 
pany, Limited, and which I referred to in my, article on the 
electric propulsion of ships in the Electrician for September 3rd 
last, appears the following When diseussing the danger of 
manceuvring the writer speaks of the sudden adm 

sion of live steam into an astern turbine which has been exposed 
to exhaust temperature for a considerable period being fraught 
with danger, &c., and various methods of reducing the tem 
perature of the steam admitted when the reverse turbines are 
brought into operation are described. The assumption behind 
this statement and the objects of the methods of reducing the 








is about 1 c.m. per minute; (/) that when a disc 
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that when it is running idly—+.c., the ship running ahead—its 
temperature is reduced to something approaching that of the 
exhaust steam, and that if hot steam is suddenly admitted to 
it, danger arises from the differential expansion which would 
result in it. This assumption is incorrect when applied to geared 
turbines, the opposite representing the true conditions, as will 
be seen from the following. 

The idle turbme, which may be either the ahead or the astern. 
wut, is rotating in @ comparatively stag phere of 
steam at approximately the density of the exhaust steam from 
the operating unit. The rotation of the idle turbine in the 
opposite direction to that in which it operates necessitates the 
expenditure of work in dise friction and for windage of blading 
Although the proportion of the power developed in the operating 
turbine which is expended is small, its absol gnitude is 
suflicient to raise the temperature of the steam in the idle 
turbine to very high figures, temperatures as high as 1000 deg 
Fah. having been recorded in a very short time. 

Thus when the unit which has been idle is brought into 
operation, the temperature of the steam admitted to it is 
usually lower than that of the atmosphere in that which it ha: 
been rotating when idle. 

On the other hand, the temperature of the unit which is now 
running idle begins to rise rapidly, and this rise is fraught with 
serious dangers, among others that arising from the differential 
expansion, unless proper means are adapted to cope with it.”” In 
#nother article which appeared in the General Klectric Review 
Special Marine Number, and written by Eitel Berg on high-speed 
turbme drive of merchant ships, under the title “ Heat Variation 
while Reversing,” it is stated that in the act of reversal, work 
is done upon the steam before it can begin to do work, and this 
werk all goes into superheat. The work comes from the motion 
against the foree ef the steam, this motion being the result 
of the momentum of the parts and of the effect of water to 
keep the propeller going in its original direction. That this 
superheating under some conditions reaches a very high tem - 
perature is now well known. 

it is very diflicult to know exactly what dees take place on 
the reversing of a marine turbine, but the fact remains that there 
is danger in using high superheats. 

One of the advantages of electric propulsion is that fact, as 
there would be no astern turbine required, therefore there 
would be no limit to any superheat used. 

Superheats as high as 700 deg. Fah. are used on land turbines. 
if same were used on ships the temperature in a reversing turbine 
might rise to 3000 deg. or 4000 deg. Fah., which it would not 
stand. Mr. W. L. R. Emmet, the ting engi of the 
General Electric Company of America, has already demonstrated 
that, when using 200 deg. superheat, a temperature os 1000 dey. 
Fah. was experienced. 

I trust the points I have raised will be of suflicient to your 
readers. It is very difficult to get any information on the 
subject. 1 tried to raise the question at Mr. Baumann’s lecture 
at Manchester, but as his lecture was on land turbines, and not 
marine, my letter could not be discussed. I have read Mr. 
Martin's book and also Professor Callender’s and Professor 
Ewing's, but neither of them refers to the phenomena of the 
steam and the cause of the extreme temperatures which 
take place when « turbine is reversed. There is a very interest- 
ing chapter m Dr. Stedola’s book on the steam turbine on the 
friction losses of rotating blades in an experiment he tried with 
a shaft revolving—by means of an electric motor containing 
turbme wheels on same with the blades fixed—and it was 
found that it took twice as much power to turn the shaft in the 
opposite direction to that in which it was designed to run. 
Cartes Rerris 
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Liverpool, May 16th. 


LABOUR-SAVING AND ALUMINIUM. 


Two thoughts occur to me as the result of articles 
published by you this week. One is an apt illustration of the 
work of science im saving “ lebour,”’ and, incidentally, the cost 
of the product. If the condition required—elimination of time 
lag—mentioned by Mr. H. T. Ringrose can be obtained in the 
case of the W.R. CO, recorder working on water gas, then a 
water-gas generator could be worked automatically as far as 
concerns the reversal of its valves for the “ blow ” and “run ” 
periods, by means already in our hands. By using a lamp acting 
on @ selenium cell and a liquid in the gauge glass impervious 
to light we have the means of controlling power to work the 
valves, 

A second thought occurs as the result of reading Mr. Rhodin’s 
article on aluminium and his observations concerning “ stiffness.” 
An engineer, formerly a R.F.C. officer, told me recently that a 
number of aeroplanes he had in his charge in France had 
aluminium-—alloy t—landing wheel axles. These were amply 
stiff enough and quite satisfactory for a time, and then, without 
any change of conditions or other apparent cause, they com- 
menced to bend badly, giving so much trouble that he finally 
had to have them replaced by steel. Does not this indicate that 
« slow molecular change oevurs in the internal structure of the 
alloy ? 


SR, 


Geo. T. Panpve. 


Angmering, May 4th. 


REDUCTION FACTORS FOR GASES. 


Sir,—I have sometimes seen in Tue Encinerr letters from 
correspondents asking about publishers of books. Lf it is con- 
venient for you to do so I should be glad if you would put in a 
query as to the publisher of the following book. The title is 
said to be “ Standard Reduction Factors for Gases"; author, 
MacFarland ; publishers unknown. 

J. GiLcurisr. 

Leeds, May 14th. 








CATALOGUES. 


GENERAL Exectric Company, Limited, 67, Queen Victoria- 
street, E.C. 4.—Illustrated catalogue dealing with ‘‘ Witton” 
alternating-current generators. 

A. A. Jones anp Suipmay, Limited, East Park-road, Leicester. 
—This is a new French catalogue of grinding machines under the 
title “‘ Machines & Rectifier de Haute Précision.” 

Ercue.is, Conepon anp Mut, Limited, 15, Cannel-street, 
Ancoats, Manchester.—Illustrated catalogue of E.C.M. lifts 


manufactured for all purposes, both electric and hydraulic 


Ep. J. Harpy anp Co., Limited, 118, Queen Victoria-road, 
Coventry.—Illustrated pamphlet dealing with the “Hardy” 


H. K. Lewis anv Co., Limited, 136, Gower-street, W.C, 1.— 
A list of new books and new editions which have been added to 
the medical and scientific library during the first quarter of the 
year. 

Gro. Kent, Limited, 199-201, High Holborn, W.C. 1.—Publi- 
cation No. 561, dealing with V notch and weir discharge recorders. 
The application of the recorders is illustrated with pictures and 
diagrams. 








Tue Berrisn Encineers’ Association.—The annual general 
meeting of the British Engineers’ Association took place at 
32, Victoria-street, London, 8.W. 1, on Thursday, May 12th. 
At a meeting of the Council of the Association that followed, 
Mr. Nevile Gwynne, late chairman of the Executive Com- 
mittee, was elected President of the Association, in place of the 
retiring President, Colonel ©. C. Armstrong, D.8.0., who had 
occupied the position of President for three years, and to whom 
a very hearty vote of thanks was accorded. Mr. E. W. Petter 
was elected chairman of the Executive Committee in succession 
to Mr. Nevile Gwynne, 


Puysico-CHemicaL Prosiems ReLatine To THE Souw.—The 
Faraday Society has arranged for a general discussion on 
* Physico-chemical Problems relating to the Soil’ to be held 
in the rooms of the Chemical Society, Burlington House, Picca- 
dilly, W. 1, on Tuesday, May 3ist, 1921. The chairman on the 
oceasion will be Sir A. Daniel Hall, F.R.S. At the afternoon 
session, held between 4.30 and 6.30 p.m., “ A General Survey 
of the Subject ” will be delivered by Dr. E. J. Russell, F.R.8., 
after which the following groups of papers will be read and 
diseussert :-—Group 1.—Papers on Soi! Moisture: “* The System 
Soil—Soil Moisture,” by Mr. B. A. Keen; * The Soil Solut?®n 
in relation to the Plant,” by Professor D. R. Hoagland; and 
* Activity and Imbibition in relation to Soil Moisture,” by Dr. 
C. A. Shull. Group Il.—Organie Constituents of the Soil : 
“The Part Played by Organie Matter in the Soil System,” by 
Mr. H. J. Pave; “The Application of Physico-chemical 
Methods to the Study of Humus,”’ by Professor Sven Oden : 
and “ The Vertical Distribution of Soil Acidity in Natural Soils 
and its relacion to the Organic Constituents.”” by Dr. E. J. 
Salisbury. At the evening session, from 8.0 to 10.30, the follow- 
ing additional groups of papers will be consilered :—Group 
1l!.—Absorption Phenomena: “The Phenomena of Absorp- 
tion in Soils: A Critical Discussion of the Hypotheses put 
Forward,” by Mr. E. A. Fisher; “Soil Aciciey in its Physico- 
chemical Aspects,” by Mr. E. M. Crowther ; and “* Pan Forma- 
tion,” by Mr. C. G. T. Morison. Group IV.—Colloidal Pheno 
&e.: “The Clays as Disperse Systems,’’ by Professor 

; “The Mechanism of Flocculation in Soils,” by 
Mr. N. M. Comber ; “* Plasticity of Clay,”” by Dr. J. W. Mellor ; 
and ** The Physical Properties of the Soil in relation to Survey 
Work,” by Mr. G. W. Robinson. 

Tue InstrrutTion or WATER ENGINEERS.—The twenty-sixth 
summer general meeting of the Institution of Water Engineers 
will be held at Hull on Thursday, Friday, and Saturday, June 
9th, 10th, and llth next. On the bay ey morning members 
and their friends will be welcomed in the Council Chamber by 
the Lord Mayor of Hull, after which the programme of business 
will include the presentation of premiums awarded by the Council 
for papers read during the past year; the installation of the 
president elect, Mr. Charlies B. Newton, M. Inst. C.E., Water 
and Gas Engineer to the city of Hull, and the reading of his presi- 
dential address, also the reading and discussion of papers. In 
the afternoon a visit will be made to Spurn Point. On the 
Friday morning the meeting will be resumed in the Council 
Chamber, and the reading and discussion of papers will continue 
till 12.30. In the afternoon a visit will be made to Beverley 
and Bridlington ; while in the evening the twenty-second annual 
dimmer of the Institution will be held in the Banqueting Chamber 
of the Guildhall, Hull. On the Saturday morning « visit will be 
paid to the cement works of G, aud T. Earle, Limited, calls being 
made en route at the Springhead Pumping Station, the Cotting- 
ham Pumping Station, and the Dunswell new Pumping Station. 
The following papers will be read with « view to discussion :— 
(1)(a) “ Examples of Water eee from Us nd Sources,” 
and (6) * Porosity of Rocks and its Influence upon their Water- 
yielding Qualities,” by Professor P. F. Kendall, of Leeds 
University ; (2) * Manchester Waterworks,”’ by Mr. L. Holme 
Lewis, M. Inst. C.E.; (3) * Lincoln Waterworks,’ by Mr. Charles 
Horobin ; (4) * Gauge Weirs for Streams,” by Mr. H. J. F. 
Gourley, Assoc. M. Inst. C.E.; (5) “ Absorption in Sand Filters,” 
by Mr, John Don, Assoc. M. Inst. M.E.; (6) “ Indicating and 
Recording Instruments,” by Mr. C. Francis Newton, B.Sc.; 
") * Spurn Point and the Lost Towns of the Humber,” by Mr. 

. Sheppard ; and (8) ** Portland Cement, its ing, Testing, 
and Use in Concrete,” by Mr. F. 5. Wood, works manager. 
Messrs. G. and T. Earle. 

Tue InstiTuTION oF MunictPaL AND County ENGINEERS.— 
The forty-eighth annual general meeting and conference of the 
Institution of Municipal and County Engineers will be held in 
the building of the Institution of Civil Engineers, Westminster, 
on Wednesday, Thursday, Friday, and Saturday, June 15th, 
16th, 7th, and 18th next. On the Wednesday morning, at 
10 a.m., the annual general meeting will be held, after which, at 
11.30 a.m., visitors and delegates will be admitted and will be 
welcomed by the Mayor of Hackney, Mr. Herbert Morrison, J.P., 
and the President of the Institution of Civil Engineers (Mr. J. A. 
Brodie, City Engineer, Liverpool). Mr. Norman Seorgie, M. Inst. 
C.E., Past President, Society of Engineers, Borough Engineer, 
Hackney, will then be installed as president and will deliver his 
address. At 2.15 p.m, # short address will be giveu by Mr. J. G. 
Gibbon, Assistant Secretary, Ministry of Health, on ** Town- 
planning and the Municipal Engmeer,” and the following papers 
will be discussed :—(1) “’ Notes on the Housing Schemes of a 
Large City,” by Mr. John Bryeo, M. lust. C.E,; (2) ‘ The Pre- 
paration of Town-planning Schemes,” by Mr. Leonard r, 
Assoc. M. Inst. C.E.; (3) * Town-planning Speculation,” by 
Mr. Perey Morris; and (4) “ Housing Commitments,” by Mr. 
Herbert G. Coales, Assoc. M. Inst. C.E. At 6 p.m. there will be a 
demonstration at the Shell-Mex, Limited, Laboratories, Finsbury 
Circus, where tests of various kinds will be shown and the use of 
simple instruments in modern road construction will be seen and 
explained. On the Thursday, at 9.30 4.m., there will bee meeting 
of the subseribers to the Orphan Fund, and at 10.30 a.m. Sir 
Henry Maybury, K.C.M.G., C.B., Director-General, Roads 
Department, Ministry of Transport, will deliver a short address 
on “Local Government Construction and Maintenance of 
Roads. The following papers will then be discussed :-— 
(5) ‘“* Government Sewerage and Drainage Works and Schemes,” 
by Professor E. R. Matthews, Asso. M. Inst. C.E.; (6) ‘* Recent 
Developments in Sew: Disposal,”” by Mr. John D. Watson, 
M. Inst. C.E.; (7) “ The Activated Sludge Process of Sewage 
Purification,” by Mr. William Ransom ; and (8) ‘‘ Experimental 
Work on — ® * Disposal at Sheffield,” by Mr. John Haworth 
r.. We 


and Mr. F »son. In the afternoon, at 2.15 p.m., the 
following papers wil! be discussed :—(9) “* Economy Applied to 
Municipal Engineering,” by Mr. E. J. Goodacre, Assoc. M: Inst. 
C.E.; (10) “* The Execution of Public Works for Local Authori- 


ties by Contract,” by Mr. George M. Hart, M. Inst. C.E.; and 
(11) “ Notes on Road Maintenance,” by Mr. E. H. Colleutt, 
Assoc. M. Inst. C.E. From 4 to 6 p.m. there will be a demon- 
stration of mechanically oe vehicles used in municipal 
work in Lincoln's Tnn-fields, olborn. At 7.30 p.m. the annual 
dinner of the Institution will be held at the Holborn Restaurant. 
On the Friday « visit will be paid to King George Reservoir, 
Chingford, Epping Forest, and the London County Council 






Provincial Letters. 


THE MIDLANDS AND STA FFORDSHIRE, 
(From our own Correspondent.) 
**Hope Deferred."’ 


Tere is no need for me to complete the fore 
going proverb. The ending is known to everyone. | 
employ it now only to illustrate the aspect of iron and 
steel masters in this part of the kingdom respecting the 
miners’ strike. To be brief, they are heartily tired —I had 
almost said they despair-—of this disastrous business 
Hopes are entertained that something better may come of 
the approaches between the contending sides that hav: 
been rumoured during Whitsuntide. But anticipations 
of a settlement have been so often disappointed that iron 
and steel men now almost fear to allow brighter anticipa 
tions to take the position which, but for the frequent 
* throw backs "’ that we have witnessed during the course 
of the dispute, they might rightly be expected to assume. 
The iron and steel industry is this week for all practical 
purposes suspended. Meanwhile the general helplessness 
is intensified by further threatened strikes, themselves 
sufficiently serious to call for the wisest handling. 1 refer 
to the strike which seems to loom in the engineering trades 
and to the electrical workers’ struggle. Staffordshire iron 
and steel masters are gratified that labour in their trade at 
least continues to exhibit sounder sense than many other 
industries. They note with satisfaction that a resolution 
will be submitted to the Trades Union Congress by the 
Iron and Steel Trades Confederation, asking the Council 
to take immediate steps concerning recurring industrial 
disputes. Sectional strikes, they argue, have resulted in a 
heavy cost to the Confederation, something like £1,000,000 
having been disbursed since last October in the payment 
of benefits to members who have become unemployed in 
consequence of disputes caused by other sections of work 
people, including the miners. It is also pointed out by the 
Confederation that during the last three years a eum of 
about three-quarters of a million has been disbursed in a 
similar manner. The Confederation represents 140,000 
iron and steel workers. The curtailment of the public 
supplies of electric current and gas has necessitated many 
alterations to working conditions and a good many South 
Staffordshire firms are turning their attention seriously 
to liquid fuel. At one of the large works the interruption 
of output has been obviated by resort to this power. 
The firm has for many years past been associated with the 
application of liquid fuel to metallurgical furnaces, and 
has had a good deal of experience in the conversion of such 
furnaces from solid to liquid fuel. Last week the power 
formerly taken from the public electricity supply was 
replaced by an independent system based upon the use of 
liquid fuel. The management says that the improvisation 
is giving them all the power current they want during the 
regular hours of working. The equipment for steam raising 
is simple enough. A burner, oil tank, and strainer, with 
the necessary steam connections and oil valves, can, it is 
said, be obtained for about £50 and upwards, according 
to the type of installation. A blower for starting up, which 
is not generally required in boiler conversions, costs about 
£28. Roughly, it may be calculated that a ton of oil will 
have double the efficiency of a ton of coal; therefore it ts 
on an equality as regards direct cost when the price is 
twice that of solid fuel. Oil fuel, which not so long ago 
was quoted at £13 per ton, is now being delivered at £5. 
So that on the score of cost there is not much to choose 
between the liquid and the solid fuel. It is evident that 
if the essential desideratum of cost works out favourably 
the adpatation of plants to liquid fuel may be considerably 
stimulated. Many inquiries are reaching the Birmingham 
demonstrators on the subject, from which it is evident 
that it is exercising the minds of people engaged in many 
industries pp and down the land. , In this connection it is 
interesting to note that an installation is being laid down 
at the Sandwell Colliery, West Bromwich, for the purpose 
of utilising oil fuel for the working of the pumps. It is 
hoped that by this means electrical energy will be 
augmented and coal saved. The position in the ironworks 
is getting so bad that further works have been closed down. 
Amongst these are the worRs of John Russell and Co., 
Limited, Old Patent Tube Works, of Wednesbury. It is 
stated that they are closed down for an indefinite period 
and that the works will not be reopened until a continuous 
supply of materials is assured. Lronworks at Stourvale 
and Wilden, in North Worcestershire, have also recently 
closed down, 


Threatened Foundry Pig Iron Famine. 


The stiffening tendency of foundry pig iron con- 
tinues. Reserves are low and smelters say they are reveiv- 
ing more inquiries than they are able to respond to. With 
Belgian No. 3 obtainable at about £6 10s. delivered here 
there is not much chance for the upward movement to attain 
any great impetus, but Derbyshire No. 3 still commands 
the 20s. per ton advance which I noted last week. Derby- 
shire irons are now quoted at furnaces :—Grey forge, 
155s.; No. 4 foundry, 162s. 6d.; No. 3, 165s.; No. 2, 170s.; 
and No. 1, 175s. Scarcity of pig iron is being a good deal 
talked of, and there are renewed threats of a famine in 
this branch of the trade when trade resumes its normal 
condition. So many engineering firms utilise gas and 
electricity and have still coke reserves, that a number of 
foundries are still able to work. This has led to a smart 
inquiry for the remaining stocks of foundry pig iron. It 
would not be at all surprising if a famine was to develop 
by-and-by, for output has, of course, been cut down to 
nothing with the colliers refusing to descend the pits, and 
it certainly is to be hoped that when trade does get going 
again the ironfounders will be among the first concerns 
in the district to show a busy front. The demands which 
they may then make upon blast-furnace material may not 
unlikely be quite out al proportion to the supplies coming 
on the market. Derbyshire and Staffordshire foundry pig 
iron makers in support of their own current advance point 
to the fact that in Cleveland foundry iron is so searce that 
No. 3 material is now quoted at £7 per ton, or £1 above the 
figure named four weeke ago. Of course, the foundry pig 





Housing Estate, Becontree, Kesex ; while on the Saturday there 
will be a river trip to the waterworks at Hampton end Sunbury. 








The system is fully described with diagrams. 
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circumstances with which the market has suddenly been 
sonfronted. That the situation is ex inary is suffi- 
ciently. shown by the circumstance that ordinary Cleveland 
iron has fallen as much as 105s. per ton since the year 
opened. Furnaces on the North-East Coast, which five 
months ago were securing 225s. per ton for their output, 
are to-day only getting 120s. Even this reduced price is 
20s. per ton above the figure at which foreigners are send- 
ing iron into the country. The surprising state of the 
foundry iron business, commanding as it does advanced 
prices at the present time, is therefore clearly evidenced 
from every standpoint. The only furnaces still in blast in 
Staffordshire, so far as is known, comprise one furnace at 
Brierley Hill making cold-blast iron, and one in North 
Staffordshire. The latter utilises its gas for the driving of 
the colliery pumps, and is therefore producing pig iron on 
the slow scale, the product in this case being of secondary 
importance. Fortunately, this furnace has a little stock 
of fuel, which, with economical handling, has served for 
requirements up to the present. Staffordshire prices at 
date are 160s. for forge iron and 170s. for No. 3 foundry, 
while cold-blast iron is quoted 340s. to 347s. 6d. per ton. 
Northampton forge jron is quoted this week 130s. at fur- 
naces, The Board of Trade figures for April give a very 
useful indication of the overseas position of the raw iron 
trade. In April of last year the amount of pig iron imported 
was only 1407 tons, whereas last month the total was 
23,926 tons. A year ago iron bars from Belgium totalled 
2274 tons in April, but the figures for last month were 
8894 tons, 


Forcing Down Steel Prices. 


The steel trade is in a helpless condition, in view 
of its large requirements in the way of Mel. The steel 
works generally are closed. A few of the re-rolling mills, 
however, continue to operate at one-fourth or one-fifth 
of their capacity. Such orders as are being given out are 
for small quantities required immediately. Stocks are 
being worked down very low. Few makers have any more 
on hand than will suffice for the temporary accommoda- 
tion of customers. Production is not entirely stopped, but 
is nearly so. Some few works have yet reserves of fuel to 
draw upon. Prices continue to be forced down by foreign 
competition. No stronger illustration of this is to be 
found than the reduction which has just been made in 
Siemens semi-manufactured bars of 30s. per ton, bringing 
native prices down to £11 10s. Continental prices, how 
ever, still remain at £4 below our rates, showing to what a 
great depth British quotations have yet to fall if we are 
to secure our own home trade, It is reported on Birming- 
ham Exchange that some sales of billets have been made 
from native steel works lately at £15 for high carbons, 
£14 10s. for low carbons, and £13 for ordinary mild steel. 
Bridge and tank plates can be bought from the Continent 
at about £15, as against the £19 basis here, and other 
examples of European undercutting might be given. The 
great desideratum at present is prompt delivery. Nobody 
can be petsuaded to buy ahead in the prevailing unsettle- 
ment. Nothing has yet been heard of offers of steel from 
America, which latterly has been out of the running ; but 
the marked improvement in the value of sterling in 
America is regarded as foreshadowing a certain increase 
in American competition at no distant date. The state- 
ment frequently made that, when the coal strike broke out, 
some progress was being made towards trade recovery, is 
confirmed in a rather remarkable way by the figures with 
regard to exports of steel rails. Whereas in April of last 
year the exports totalled 7422 tons, the exports last month 
were 25,124 tons. This still compares unfavourably with 
1913, when this country exported 46,314 tons for the 
month ; but the progress made lately is decidedly encourag- 
ing, especially in view of the reports commonly circulated 
during the past month or two as to the capture of inter- 
national rail business by Belgium. 

Finished Iron. 

Some buying of finished material has taken place. 
Merchants have sold bars, plates, sheets, &c., for working 
up purposes. A good deal of this iron was bought at prices 
considerably above those now prevailing. Some of the 
works are also selling from stock, and occasionally sellers 
have been able to obtain as much as £20 for bars, although 
the nominal figure is £19. Tere is still a wide disparity 
between the prices of marked and unmarked bars— 
£27 10s. and £19 respectively—-bat it is likely to be 
reduced as soon as buying is resumed, in the shape of a 
drop in the higher-grade qualities. The galvanised sheet 
works continue idle, although there is a little increase of 
inquiry, and makers are more hopeful of a gradual recovery 
in this department. 


Iron and Steel Prosperity Foreshadowed. 


Mr. J. A. Penton, president of the American Malle- 
able Cast Iron Association, and founder of the American 
Ma!leable Research Association, who is on a tour of Europe, 
was entertained to dinner at Birmingham on the 12th*inst. 
by the Kindred Technical and Foundry Associations of 
Birmingham and district. Mr. Penton on the occasion 
said the time was coming when the iron and steel business 
would have a remarkable and long-drawn-out period of 
prosperity. ‘That was going to apply just as much to 
Great Britain as to the United States, and probably more, 
for the reason that in the United States the iron market 
was always pretty much their own trade. They had always 
exported very little in proportion to their production. He 
did not feel that British manufacturers had very much to 
fear in a competitive way from business concerns in 
America when it came to trade in Great Britain or in 
foreign countries where previous to the war they had 
markets, As soon as conditions became normal in both 
countries they would have all they could do in sup- 
plying the world's requirements of steel. 


Better. 


: With reference to the question of the pumping 
in the Old Hill district, to which I referred last week, 
efforts are being made to avoid the threatered disaster, 





and there are expectations of Government assistance. 
Two interviews have taken place between a representative 
of the Mines Department and the general manager of the 
South Staffordshire Mines Drainage Commission, and it 
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has been pointed out that owing to the coal strike and the 
consequent lack of funds, pumping cannot be continued 
unless assistance is forthcoming. Up to the present there 
is no important new development, but it is expected that 
a definite decision will be reached by the Mines Department 
some time this week. 


No Profiteering by Bolt and Nut Trade. 


Bolt and nut manufacturers in the Darlaston 
and Wednesbury districts of South Staffordshire are 
delighted at the Government White Paper, which was 
recently published and which contains a report of a 
sub-committee appointed by the Standing Committee on 
Trust? to inquire into the operations of makers in the 
bolt and nut and cut nail trades of the country. The 
inquiry was instituted in February, 1920, to investigate 
a complaint against a general increase of 10 per cent. on 
the then existing prices of bolts and nuts and cut steel 
nails, which increases, according to the manufacturers, 
were necessitated to cover the advance of railway rates 
which came into force in January, 1920. Manufacturers 
in the Birmingham district have received the report with 
peculiar satisfaction, remarking that “ Wisdom is clearly 
justified of her children,” and that the Government sub- 
committee entirely clears them of any charge of profiteer- 
ing. It was submitted to the committee of inquiry that 
the actual effect on delivery costs of this increase of freight 
rates amounted to 3} per cent. only. The manufacturers 
pointed out, however, that the freight increase affected 
also the cost of their incoming raw materials. The report 
deals with the difficulties with which the Staffordshire 
iron trade has had to contend since the removal of Govern- 
ment control, and states that the increases in production 
costs have justified the increase in the selling prices of 
bar iron from which bolts and nuts are manufactured. The 
cost of nut and bolt iron showed an increase during the 
last financial year of rather more than four times the pre- 
war cost; wages increased by 130 to 175 per cent. on 
pre-war ; and the selling prices of nuts and bolts increased 
to approximately three and three and a-third times the 
pre-war selling prices. Regarding steel cut nails, the 
Government sub-committee equally acquits makers of 
any overcharging. At least, if it does not go quite so far 
as that, it categorically declares that it is unable to express 
any opinion that prices have been unduly increased. It 
states that before the establishment of the Cut Nail 
Association the industry was steadily declining, through 
competition from Germany, America and Belgium ; now, 
however, the report says, the trade is not only able to 
eater for all home demands at a price lower than that of 
imported nails, but it is regaining foreign markets, and 
it is estimated ‘that 25 per cent. of the total production of 
this country is being exported. Speaking generally, there 
is seldom issued a report of a Government committee of 
this character which so fully exonerates not only the nut 
and bolt trade, but also the cut nail makers from any 
charge of excessive advances. The Committee suggests 
that the arranging of a minimum price policy will be 
advisable in the future for the bolt and nut trade, but it 
has not a word to say in con’emnation either of this 
Association or of the nail maker's combination. 








LANCASHIRE. 
(From our own Correspondents.) 


Mancuester, Thursday. 


Iron, Steel and Metals. 


Tse great Manchester holiday has come round 
again at a time of “eee gloom and uncertainty, 
and in spite of the difficulties which confront all eager 
holiday makers, the stoppage is welcomed as affording 
some temporary relief from the annoyance of trying to do 
business at a time when business cannot be done. The 
general position gives cause for considerable anxiety, for 
the growth of unemployment is enormous, and it seems 
quite possible that the whole district may be idle if the 
coal dispute is not ended this month. The political 
dangers of such a position are serious, of course, but the 
damage to trade is such that the remainder of the year 
may have to be spent in repairing it, 


Metals. 


There is only one market on the Manchester 
Exchange this week, and very few people have taken the 
trouble to attend it, for everyone knows that nothing of 
importance can yet be done here in the non-ferrous metal 
trade. Meantime, notwithstanding the absence of business, 
copper keeps very strong, and there have been further 
additions to the quoted prices. Consumers here are not 
buying, and this makes the strength of the market all 
the more conspicuous. It is thought that the “ squeeze ” 
in standard warrants for prompt delivery is coming to an 
end, but this may happen without any decided collapse 
in prices. It may be, however, that a little reaction will 
take place if the present stoppage of industry continues 
over the month of May. What the consumer of copper 
has to watch is the course of the market when there is a 
good p t of industrial peace, for there must be an 
accumulation of orders waiting for this, and it is quite 
conceivable that a wave of buying for consumption may 
take place which will quickly restore the old relationship 
between standard and refined ingot copper. At the end 
of last week standard was quoted at £73 2s. 6d., while 
best select was quoted at £72 10s. per ton. The demand 
here for old metal seems to have ceased entirely, and 
dealers are very depressed. The prices offered by them 
are very low, but they do not offer freely because of the 
discrepancy between the prices they are willing to pay 
for old copper and the prices which they can afford to 
take for their stock. Hence cheap lots of metal can 
usually be obtained whenever there is a sale by public 
tender. The market for tin has been fairly steady, but 
there seems to be a general opinion that we are on the eve 
of a rise, and that it is waiting only for a settlement of 
the labour troubles here. Stocks of tin are strongly held, 
and if—as is believed to be likely—there is any wide- 
spread demand following on the close of the coal strike, 
no doubt an opportunity will occur to get the price up at 








least to £200 per ton. The position of lead is doubtful, 
and there are people who think that the recent advances 
were overdone. Spelter is firm, but it is thought that 
there is a possibility of easier markets. 


Pig Iron. 


There is, of course, very little actual business 
being done in pig iron this week ; and there would have 
been little in Whit Week even if the circumstances had 
been normal. Of good No. 3 foundry iron there is but a 
small quantity now left for sale. For all the other grades 
of pig iron there is no demand whatever. Holders of the 
remnant of foundry pig are very firm in their ideas of 
price, and some talk of £9 per ton on trucks at the Midland 
furnaces; but the more general idea is £8 on trucks. 
This is £2 per ton above the last prjce officially fixed for 
Cleveland No. 3. It ie, however, quite possible that the 
small stock of foundry pig iron will yet outlast the demand, 
because foundries are now rapidly closing, and it is fairly 
certain that a good many will not reopen after the Whit- 
week holiday. The present local prices for foundry iron 
may therefore be taken as temporary, but when the coal 
trouble is over the difficulty will be to producé iron at a 
price which the consuming industries can stand. 


Finished Material. 

There is absolutely nothing being done this week 
in finished iron and steel, and the only thing that can be 
said is that the tendency to lower prices continues. There 
is apparently no question of scarcity arising from the 
stoppage of output as there has been in the case of foundry 
iron, and the pressure of cheap continental offers tends 
to keep the market in order. 


Scrap. 


There is no business in scrap, but dealers are 
firm about cast scrap and still expect to keep the prices 
up at £6 5s. to £6 10s. for ordinary and £7 for textile. 
The future alone can show whether they are right. 


Whitsuntide Holidays. 


Owing to the coal strike and the general depres- 
sion in the two staple industries of this district, the 
workpeople are giving themselves up even more than 
usual to a lazy time this week. With most engineering 
works, it is the custom for the hands to remain at work 
until Wednesday night, and then cease operations until 
Monday next, but this year many establishments are 
closed all the week, and although the amount of money 
available for holiday purposes is much less than in recent 
years, the fine weather has helped to make up for the 
deficiency in savings. The great Lancashire and North 
Wales seaside resorts have suffered to a considerable 
degree by the lack of railway facilities, but the motor- 
coach proprietors are reaping a good harvest. There 
seems to be little prospect of any immediate settlement 
of the coal troubles, and people are making the best of 
the circumstances. Makers of oil fuel injectors for steam - 
raising purposes are naturally extremely busy, and if the 
cost of oil fuel is higher compared with that of coal, the 
price does not deter many manufacturing firms from 
adapting these simple devices to their boilers to eke out 
their supplies of coal. The expense involved is compara- 
tively small, and oil fuel is readily obtainable at about 
£5 per ton. I have seen several Lancashire boilers which 
have been converted to partial oil firing, at a cost of about 
£20 per boiler, with very little trouble. 


Works Extensions. 


Electrical engineering firms in this district have 
been fairly well supplied with orders up to the present, 
and I had an opportunity recently of inspecting the 
important extensions which are now being made by the 
Lancashire Dynamo and Motor Company, Limited, in 
Trafford Patk. They comprise two large bays which 
will bring the area covered by buildings up to 17,000 
aquare yards, all of which is exclusively occupied in the 
production of electrical machinery. Commencing in 
1899 with thirty employees, this company moved to ita 
present works in 1900 with 200 hands. Since that date 
the works have been gradually extended until they now 
find employment for nearly 1000 persons. These piece- 
meal extensions have somewhat hindered the productive 
capacity of the shops, and one of the main objects of the 
present building operations is to fgcilitate the rearrange- 
ment of the various manufacturing departments, whereby 
it is expected that increased productivity will be effected 
with but small additions to the plant. The firm is also 
building a new canteen to seat nearly 500 persons, and a 
recreation ground for cricket and other outdoor pastimes 
will shortly be opened. 


Barrow-in-FurNess, Thursday. 


Hematites. 


There is no change to report this week in the 
general condition of the hematite pig iron trade of North 
Lancashire and Cumberland. Commercially and indus- 
trially, things are at a standstill. New business is in the 
background, and there is keen depression everywhere. 
No improvement can be looked for until all uncertainty 
is removed and a new basis settled upon that will enable 
the smelting of iron to be carried on with reasonable 
expectation of making a profit and being able to compete 
with other countries. 


Iren Ore. 


In the hematite iron ore trade there is complete 
idleness. No importation is now being made of foreign 


ores. 


Steel. 


The steel trade remains unchanged. Business 
is entirely in the background, with no inclination on the 
of the usual users to think of placing orders under 

the existing condition of things. 
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Shipbuilding and Engineering. 

In these trades short time is being worked, and 

even the continuance of that is doubtful. Vickers Limited 
have completed the fitting out of the oil tanker Seminole 
for the Anglo-American Oil Company, Limited. The 
vessel went out of Barrow on Thursday of last week, and 
in the Irish Sea was put through a series of speed trials, 
which were highly satisfactory, and at their conclusion 
she was at once headed for New York to load up oi! for 
this country. She, like her sister ship the Narragansett, 
is fitted with Vickers internal combustion engines, six 
cylinders working twin screws. On the Narragansett 
the experience with these engines has been a happy one, 
and in the oil-carrying trade across the Western 
the best of results are, it is reported, being achieved, both 
as regards speed and *conomy of oil consumption. Each 
ship carries over 10,000 tons of oil in bulk. 








SHEFFIELD. 
(From our own Correspondent.) 
A Huge Casting. 


Ir is understood that several of the works 
here which closed down last Friday for the Whitsun 
will not re-open until the industrial outlook has cleared, 
so that the ranks of the unemployed will be swollen 
to that extent; but some of the large firms are still 
able to keep certain departments running. The sug- 
gestion made in one of my recent letters that the fuel 
reserves were considerably better than had at first been 
feared seems to have been borne out, otherwise the distress 
would have been even greater than it is. All things 
considered, the Whitsun holiday was approached in 
an amazingly light-hearted manner, and, in spite of the 
actual gathering of further labour clouds at the moment 
of writing, one cannot get away from the impression 
that an end of the trouble—for this time, at all events— 
will be reached very soon now. One of the surprising 
things is that, notwithstanding the many adverse factors, 
there are firms here remarkably busy. This appears to 
apply particularly to heavy engineering, such as the con- 
struction of rolling mills, presses and steam hammers. 
For things of that kind, I am told, there is quite an 
active inquiry, and good business is being done with 
Spain and Japan especially. Nor is the home market 
out of the question either, for I believe considerable 
constructional work is still in hand for South Wales, 
while one firm—the Brightside Foundry and Engineering 
Company——has just executed a very fine piece of work, 
viz., an ingot mould, weighing over 87 tons, for the 
Darlington Forge. It is not the largest mould the Bright- 
side Foundry has made, because about ten years ago 
it produced one weighing 98 tons ; but it is said to be the 
largest casting ever carried out of Sheffield by rail. 
Special trucks had to be built by the Great Central to 
earry it, the mould being swung between two wagons on 
a compound girder weighing over 15 tons, the end of 
each girder working on a swivel. The mould was over 
15ft. in length, octagonal in shape, and measured Mit. 
across the widest point. 


The Market for Cutlery. 


Some of the makers of mining steel seem to 
keep very busy, and I learn that South African interests 
have recently placed substantial business in Sheffield for 
plant and implements of that character. Australia and 
India are also said to be moderately good buyers. Activity 
is reported among spring makers, but the production of 
a good deal of building iron and steel, for which a demand 
is developing, is becoming impossible in the absence 
of more adequate supplies of fuel. The latter trouble 
is stated to have been met in several instances in this 
district by the adaptation of oil fuel to such things as 
re-heating furnaces usually supplied with gas, and there 
is a feeling in some quarters that these conditions may 
lead to the greater permanent employment of oil fuel, 
though the bias in favour of coal or gas is very strong. 
The cutlery side of the steel trade is suffering severely 
from the dual trouble—business slump and restrictions 
through the coal strike. Important contracts are being 
cancelled, though I have been unable to obtain any 
definite information regarding reports that in one case a 
firm has had an order for some millions of dozens of 
table knives cancelled, I do know of specific instances, 
however, in which latge contracts for cutlery for new 
ships and new hotels have been suspended on the very 
eve of delivery, because on the one hand work on the 
steamer has been stopped in consequence of the shipping 
slump and on the other hand because building operations 
are being held up for various reasons. Taken all round, 
the cutlery trade keeps very patchy, some firms having 
hardly enough work in hand to keep the doors open, and 
others being in arrears with orders. Much in the same 
way there are manufacturers who find the demand for 
table cutlery in the ordinary steel far exceeds that for 
the stainless cutlery, the decidifig factor being the wide 
difference in price ; but when I mentioned this to another 
manufacturer I found that his experience was entirely 
the reverse. 


New Overseas Business. 


The demand for things like farm, garden, building 
and quarry tools appears to be quite good, but manu- 
facture is hampered and even stopped” by the strike. 
The importation of tools from Germany, which was, 
“up to recently, beginning to make its influence feit again, 
has tailed off to almost nothing since the reparations 
recovery measure came into force; on the other hand, 
the Colonies are placing orders here for small tools fairly 
freely. Whilst firms are on the alert regarding a revival 
of trade with Russia, I hear of no very rapid strides 
being taken in that direction yet. New overseas business 


includes steel for Paraguay, Almeria, Vigo and Havana, 
heavy machinery parts for Durban, springs for Rangoon, 
files for Seville and Santander, sickles for Valparaiso, 







Punta Arenas, agricultural nets for Ran and 

Bay, and cutlery for Buenos Aires and Nebraska. 
Considerable inquiries are being received about the new 
spoons and forks made in stainless steel, and in the opinion 
of some in the trade large markets for them may be looked 
for in the United States and the Colonies. By the way, a 
very old-established Sheffield firm has just written me 
to say that it has been making stainless spoons and forks 
now for about two years. It must have kept the fact 
very close, however, for no one seemed to have heard 
of the new “plate” until I mentioned recently that 
another firm had put it on the market. Some people 
accuse Sheffield manufacturers of being too modest— 
and, really, if this kind of thing occurs again it will begin 
to look as if there may possibly be some little truth in it. 


An Industrialist’s View. 


There was a point to which T should have 
liked to have referred last week, but found all my space 
otherwise disposed of. Mr. A, J Hobson, who is President 
of the Association of Chambers of Commerce and one 
of the leading steel men here, has a perfeet gift for putting 
business and industrial problems succinctly. Mr. Hobson, 
who is a large employer of labour, addressed a gathering 
of the unemployed. It was quite a private occasion, the 
Press not being present, but afterwards, as a question 
arose as to the line of argument taken by the speaker, 
he availed himself of the opportunity of an interview to 
clear the air. It was, to some extent, the old, old story, 
that cost of production must come down, and that the 
best means of bringing it about was to increase the 
efficiency of labour. Desiring to instance inefficiency, he 
pointed to the fact that for the quarter ending December 
3lst the miners of this country only got coal at the rate 
of 50 tons per man, or 200 tons a year. In the ten years 
preceding the war, however, every collier employed pro- 
duced 300 tons per annum. Multiply that figure by two, 
added Mr. Hobson, and it will be seen that to get 600 
tons of coal now needs three men instead of two. If the 
collier prefers to work only seven hours a day and ig con- 
tent. to divide the wages of two men among three there is 
nothing more to be said; but if he is still under the 
impression that by strikes and restriction of production 
he can get the same wages for two men that used to be 
obtained for three he will find in the long run that he 
is mistaken. If a temporary success appeared to be 
possible in upholding the price of coal it would really 
be a failure from the point of view that unless the export 
and steel trades can be revived a large number of miners 
will remain out of work. The same point applies to almost 
all trades. For example, in the crucible steel industry, 
@ man now only melts two runs a day, but before the war 
the figure was three runs a day. As the coke used to heat 
the furnace is not greatly more for three runs than for 
two it is evident that there is a grave lack of efficiency 
in this reduction of output. Mr. Hobson's conclusion is 
that until British labour is content to give a better day's 
work than it has given of recent years there can be no 
considerable revival in employment. And when he speaks 
of “ work” he does so as an authority, for he is one of 
the most indefatigable workers I have ever known. 


Battle at the Outcrops. 


In previous letters I have commented on the 
absence of anything approaching disorder in the centre 
of the city, where large numbers of the 80,000 to 100,000 
men now idle congregate to discuss the situation. That 
still remains the fact, but at the outcrops matters are not 
quite so tame. At one portion of the Tinsley Park group 
of miniature pits there must be something like 2000 men 
and boys at work, burrowing for coal, which they secure 
in very considerable quantities and sell for anything from 
30s. to £3 a ton, motor lorries and horsed vehicles being 
sent thither from places miles away where coal ies 
are more than ordinarily short. The men who work the 
** claims ” are miners as a rule, and the success with which 
they meet has raised the indignation or envy, I do not 
quite know which, of the “ clai ” colliers. The 
latter demanded recently that outcrop work should 
cease, as it was assisting to prolong the strike, but the 
claim-holders were so slow at adopting that point of view 
that on Saturday evening a pitched battle raged 
for some time between the two sides, resulting in the rout 
of the outcrop workers, most of whose “ workings ” were 
filled in by the attackers, any old rubbish being used for 
the Beside the loss of revenue to the “ claim” 
men, the stoppage of the outcrop workings is a disap- 
pointment to many owners of works and to coal merchants, 
who have been able to utilise the material, poor as it is, 
generally ing, to good p . The traffic in this 
coal has become legitimatised, for the local coal control 
office has issued no fewer than 700 permits to buy and sell 
it. There are, of course, other outcrop workings, but the 
feeling of the miners as a body is so strong against the idea 
that it is doubtful if very much more fuel can be expected 
from those sources. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Approaching Industrial Ruin. 

Never in history has industry in the North of 
England been in such a grave position as it is at the 
present time, and it seems that unless a s y settlement 
of the strike can be arranged, some of the works will be 
completely ruined. A complete stoppage of the works is 
bad enough in itself, but our trade is being captured by 
the foreigners, probably never to be regained, and many 
businesses are being completely wrecked by the stagna- 
tion. In many instances the profits of the good years 
have been swallowed up by the bad times now being faced, 
and nothing but bankruptcy awaits some firms if the 
dispute is prolonged much further, There is no possibility 
of transacting business, and our late customers are going 
to America and the Continent for the fulfilment of their 
requirements. Nothing is possible except to stand aside, 
see the trade pass to rivals, and hope that strife at home 
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A Dull Whitsuntide. 


For many thousands of people on the North- 
East Coast Whitsuntide was not a particularly joyous 
time. With many weeks of idleness behind them and an 
uncertain prospect ahead, the great bulk of the workers 
are in a sad plight financially, and had'little desire for 
holiday-making. At the shipyards and other works where 
operations have been kept going in spite of the strike, 
the holiday is of longer duration than usual, and it is quite 
possible that some will not be restarted until a settlement 
is reached between the coalowners and the miners. 


Serious Blow to Iron and Steel Trades. 


The coal strike has aimed a serious blow at the 
iron and steel trades, and incalculable damage is being 
wrought. The trades are now completely paralysed, and 
the time for resumption is very problematical. A sudden 
termination of the dispute in the mining world would not 
enable the wheels of industry to revolve fully for two or 
three months. At many works plants will be permanent!) 
laid off, and the whole of the staffs of workpeople dis. 
pensed with. The latest news of this kind comes from 
the Consett Iron Company's works, where, owing to 
inability to get coke, the one remaining blast-furnace in 
operation is being damped down. ‘Two or three of the 
other blast-furnaces, which have been damped down, 
suffered so much injury that they were blown out before 
the holidays, and will not be started again. The other 
furnaces will probably be blown ‘out by the end of this 
week. Following on this, the by-product coke plant at 
Consett and Langley Park will not be restarted, and this 
will render it impossible to work the collieries for some 
time the come. One set of beehive coke ovens at the 
company’s plant at Consett has been put out, and will 
be actually demolished. Another set of similar ovens at 
Garsfield is stopped, and a start will be made to pull these 
down in the course of a fortnight. The same remark 
applies to the Chopwell ovens, but the complete stoppage 
of these may be delayed for a month or two. The firm's 
steel works and mills, which have been idle since April 
Ist, may probably not restart. 


Cleveland Iron Trade. 


The strike has compelled a total cessation of 
work in the Cleveland ironworks owing to the complete 
stoppage of fuel supplies. Not only is production cut off 
altogether, but it will be a considerable time after the 
strike is over before the furnaces can be got into regular 
working again. Makers will incur very heavy losses. 
After once being blown out, a furnace is an extremely 
delicate thing to handle, and it is well known that for a 
long period after a stoppage the quality of the output 
suffers considerably. It is quite possible that many of 
the furnaces now out of operation will not be put into 
blast again. The market position shows little alteration 
on the week. There have been a few parcels of Cleveland 
foundry iron sold at 10s. per ton premium above the 
official minimum rates, but the total volume of business 
is quite small. As, however, the Midland makers are 
stated to be asking £1 per ton more than their recent 
quotations, and Scottish foundry iron is very firm at 
1658. to 170s., Cleveland still supplies the cheapest iron, 
and no difficulty is anticipated in realising the higher 
prices now asked for foundry qualities. It is, however, 
& vastly different situation which exists with regard to 
the inferior grades. Makers hold big stocks of forge, 
mottled and white iron, and would be glad to realise at 
the official minima, even though they are well below the 
actual cost of production, The official minima are un- 
changed as follows:—No. 1, 1258; No. 3 Cleveland 
G.M.B., 120s.; No. 4 foundry, 119s.; No. 4 forge and 
mottled, 117s. 6d.; and white, 115s. per ton; but all 
foundry qualities realise 10s. more than these prices. 


Hematite Pig Iron. 


East Coast hematite is in very poor demand, 
and even at the reduced price of 160s. per ton, mixed 
numbers are not easily saleable. Some makers are pre- 
pared to sell for export at 150s., whilst others quote 2s. 6d. 
per ton more. 


Manufactured Iron and Steel. 


All the works are at a standstill. Makers are 
reducing their stocks, and as continental prices are inclined 
to harden, they may be in a better position to compete 
when the coal war is ended. 


Coal Trade being Captured by America. 


The condition of the coal trade is fast approach - 
ing disaster, and as a result of the present deadlock the 
export coal trade, upon which the North Country so 
much depends, is almost entirely passing to the American 
exporters, who are making unheard-of efforts to secure our 
overseas trade at almost any price. In this connection it 
is more than a sign of the times to note that the tian 
State Railways, which usually take large quantities of 
Northumberland and Durham coals, have just confirmed 
a buying contract for the huge quantity of 375,000 tons 
of American steam coals for delivery over the next three 
months. These, with other omens, point unmistakably 
in the direction to which our late customers are going for 
the fulfilment of their requirements. So far as the market 
is concerned, there is practically nothing moving, and 
most people prefer to await developments rather than 
commit themselves to any contracts in the dark. There 
are i lv ic attempts to place a little 
business for delivery after the strike, but as the prices 
indicated are on the level of the quotations ruling imme- 
diately prior to the stoppage, nothing is likely to be 
done, for the simple reason that if the foreigner refused 
to pay these prices before the trouble, he is not likely to 
pay them now, when everybody is looking forward to a 
substantial drop in values in order to enable the trade to 
develop once more. Coke is in request here and there, 
and values are maintained and firmly quoted, but there 
is no business possible at present. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 
The Coal Outlook. 


Tere have been no developments in South 
Wales during the Whitsuntide recess to raise hopes of a 
speedy termination of the coal stoppage, and any hopes 
of a renewal of efforts to bring about a settlement are 
based on the prospects of the Prime Minister inviting 
representatives of the owners and the men’s leaders to a 
conference when he feels the moment is opportune and 
when the men’s “ never never mood” has undergone 
modification. So far as this district is concerned, the 
conditions generally have been very quiet, and for the 
most part a policy of silence has been adopted, except 
that the President of the South Wales Miners’ Federation 
Mr. James Winstone—has stated that from his know- 
ledge of the miners he can say they are as firm as a rock 
in their stand for the principles of a national pool. His 
contention is that without a pool all the collieries which 
cannot pay the average wage will go out of production, 
and that will mean 80,000 to 100,000 miners would be 
unemployed in South Wales. Mr. Winstone does not dis- 
close how he arrives at this total, but if he is satisfied 
that such would be the case it is a very clear admission 
on his part that he recognises that the costs of production 
at the collieries affected are altogether too high to enable 
them to compete for business, and furthermore he is fully 
aware that 80 per cent. of those costs are absorbed in 
wages. 


Curtailment of Supplies. 


Diminution in stocks has brought about further 
restrictions on the consumption of coal in South Wales. 
According to Mr. Finlay A. Gibson, the Director of 
Diatribution, the effect of the six weeks’ strike is that there 
has been a loss of output in this coalfield alone of prac- 
tically five million tons, and as a result of the increasing 
scarcity of the available supplies all the coal that is now 
distributed is that required by electricity works, water- 
works, sewerage works, and food production industries. 
None is being supplied for manufacturing industries, 
while it has been found necessary to cease deliveries to 
breweries. The need has arisen for curtailing supplies 
in other directions. The trawler owners of Cardiff, 
Swansea and Milford have been advised by the Coal 
Supplies Committee that no more coal can be supplied 
for the use of trawlers, and that as the small available 
quantity has been ear-marked for flour mills, the owners 
of these vessels must therefore make their own arrange 
ments to meet their requirements when their existing 
supplies have been exhausted. - Difficulties are 
arising in meeting the requirements of bakers in the supply 
of gas coke in consequence of such coke having to be utilised 
in gas water plants at gasworks and so save consumption 
of coal. The question of the curtailment of gas supplies 
has also been discussed with a deputation from the South 
Wales District Executive Board of the National Gas 
Council with a view to economising the consumption of 
coal. Gas companies are advised to restrict supplies 
of gas to certain hours. The public is warned that still 
further restrictions on the consumption of coal may 
become necessary, and therefore it is advisable that 
wood fuel should be used as far as possible in substitution. 
The action of the railwaymen in declining to move coal 
from colliery to colliery for boiler purposes or from colliery 
sidings solely to undertakings engaged in the necessary 
services of light and food production entails hardship 
which would otherwise be avoided. This coal was 
produced before the strike took place, and is now 
lying in wagons which could easily be moved to meet 
public necessities. This, however, cannot be done owing 
to the blockade on the movement of coals, which has been 
imposed by the railwaymen, and if it is maintained the 
inevitable result will be an unnecessary curtailment of 
essential commodities for the life and health of the com- 
munity. 


Oil Fuel. 


The trouble with the miners and the feeling of 
insecurity which prevails at the best of times concerning 
supplies of coal and regularity of delivery has given a 
fillip to oil fuel. Numerous authorities are giving and 
have given recently considerable attention to the neces- 
sity of safeguarding the services of the public by being 
prepared for all emergencies and installing oil fuel plant. 
A month ago the question of putting in oil fuel plant at 
Swansea as @ reserve was raised by the Corporation engi- 
neer, and the matter, so far as the Cardiff Corporation 
power station is concerned, has also received renewed 
attention. Before the present.trouble arose the subject 
had been discussed between the Corporation Electrical 
Committee and its engineer. The position, however, is 
that apart from the cost of the change over, it is necessary 
to provide storage capacity for sufficient oil to ensure 
uninterrupted supplies in the quantity required by the 
city. Cardiff's power station is not, unfortunately, so 
conveniently situated as many works which have adopted 
the use of oil, inasmuch as it is not placed alongside river 
or canal by which supplies in bulk could be received. 


Welsh Miners’ Earnings. 


A fact lost sight of, or at least not fully appre- 
ciated by those who condemn the terms offered by the 
Government to the miners is that a material factor govern- 
ing the earning power of the miner is that of the measure 
of effort which the pieceworker applies to his work and 
the regularity of his attendance at the colliery. On this 
question, Mr. Finlay A. Gibson, the secretary of the 
Coalowners’ Agsociation, states that it is well known that 
the output per person in the South Wales, as in other 
coalfields, has declined enormously since the war, arid 
that the amount of avoidable absenteeism is very great. 
Figures are available which give separately the number of 
hewers, together with their helpers and boys employed in 
the South Wales coalfield in 1912 and 1920. In the 
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to 115,000, or by over 23.5 per cent. In that same period, 
however, the total output of the coalfield actually declined 
from 50 million tons to 46 million tons, which means 
practically that assuming theTprevalence in 1920 of the 
same labour conditions as in 1912, the wages paid to the 
extra 23.5 per cent. of labour actually employed in the 
getting’ of coal would have been available for the 93,109 
persons employed in the latter year. In the same period 
the number of persons employed, underground and sur- 
face, in the South Wales coalfield increased from 225,536 
to 260,502, or by 34,967, or 15.5 per cent., while the 
output per person decreased from 222 tons to 176, or by 
46 tons per annum per person employed. But it is not 
only this diminished productiveness which has injured the 
earning power of miners in the South Wales coalfield. 
Thus, in the period ending July, 1920, there were lost 
practically 5,000,000 shifts through avoidable absenteeism, 
and on the basis of an average wage of only 15s. per shift, 
this represents a loss of £3,750,000. This absenteeism 
was at a time when there was a world demand for coal 
and when South Wales was losing its export trade because 
of a reduced output. Moreover, while the records of 
output in the South Wales and in other British coalfields 
in recent years have been those of rapid decline, the con- 


trary results are shown in the other principal coalfields 


of the world, for, as compared with an output in South 
Wales of 222 tons per person employed in 1912 and of only 
176 tons in 1920, the figures for the United States show an 
output per person of over 650 tons, in Canada and Australia 
of between 450 and 500 tons, in South Africa of 300 tons, 
and in Germany of 269 tons. 


Coal Trimmers and Unemployment Benefit. 


Since writing last week concerning the predica- 
ment in which coal trimmers were placed regarding unem- 
ployment benefit, the Cardiff, Penarth and Barry coal 
trimmers union has received the intimation that as the 
result of the representations made, the Insurance Depart- 
ment of the Board of Trade has recognised the claims of 
the coal trimmers to out-of-work benefit. The position 
was that although they had been obliged to contribute 
to the unemployment insurance they had been refused 
the out-of-work payment, on the ground that as the men 
shared in the pool arranged by their own organisation 
they were not unemployed in the technical sense. It is, 
however, incumbent on the coal trimmers to suspend 
their pooling arrangement, and only those who actually 
perform trimming work will be entitled to the money 
earned. All others will be unemployed and will register 
as such, and thereby become entitled to the benefit, as they 
will not be idle through any strike action on their own 
part. Under the pooling system the earnings of the coal 
trimmers, owing to the suspended shipment of coals, 
have averaged less than 2s. 6d. per week. 

Business. 

There has been a complete cessation of business, 
mainly due to the uncertain outlook regarding the prospect 
of when work is likely to be resumed in the coalfield and 
partly to the holidays. It is difficult for coal exporters to 
discuss business when they cannot get any definite indi- 
vations of prices from the colliery companies, which cannot 
gauge what their costs of production will be under what- 
ever terms of settlement may be arrived at. Some firms 
are negotiating for the importation of coal supplies from 
abroad, though the business is fraught with considerable 
difficulty and risk. Belgian dock workers, who suspended 
work in sympathy with the miners of this country, are 
now reported to be working, but on this side the National 
Amalgamated Labourers’ Union general secretary has 
declared that under no consideration would members 
of that union be permitted to discharge imported coal 
or handle the fish caught by trawlers using such coal. 
The position of the Milford Haven trawler owners and 
their workmen is particularly unfortunate. They have 
only recently emerged from a six weeks’ fight on the 
question of wages and expenses, and now have no coal 
with which to make further sailings to the fishing grounds. 
One or two trawlers have departed from this district to 
continental ports in order to coal, but the majority have 
not sufficient bunkers to reach Belgian or French ports, 
and supplies at South Wales ports are cut off. 








SCOTLAND. 


(From our own Correspondent.) 
This Week ? 


From many quarters it is rumoured that a 
définite move towards a settlement of the coal dispute 
will be made this week. Time alone can prove or disprove 
the value of such rumours, but there is no doubt, despite 
the contrary assurance of union leaders, that there is 
now a greater desire to return to work than has been 
noticeable at any time since the strike began. Miners 
and others are losing confidence in their leaders, and 
are becoming sick of indefinite or half-hearted support 
received from other organisations. Furthermore, the 
success which has attended the efforts of voluntary or 
non-union workers principally at the docks has produced a 
great measure of dissatisfaction with the strike policy 
amongst the usual dock labourers who came out in 
sympathy with the miners, but in the expectation of 
support from the railwaymen. The success of the opera- 
tions at Prince’s Dock, Glasgow, has been a sore blow 
to the strikers, who are now faced with the probability 
of continued unemployment. Many miners, too, are 
openly voicing their readiness to go back to work on the 
3s. per shift reduction plan. The reported wavering of the 
miners’ leaders with respect to the “pool” demand 
appears to indicate that they are aware of the discontent 
of the miners and the necessity for modified demands 
which would probably mean settlement. After the 
disappointments experienced in previous conferences, one 
does not care to be too optimistic, but there is certainly a 
considerable feeling abroad that a settlement is imminent. 


Further Developments. 
In view of the arrival of a cargo of American coal 
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at Prince’s Dock, developments are expected. To date 
the only coal dealt with Was the Welsh fuel sent round 
for railway purposes. Should the latest arrival be success- 
fully dealt with and the coal circulated, other cargoes are 
to hand and will also be utilised. The refusal of the rail- 
waymen to handle such cargoes can be got over by volun- 
tary transport labour, and there is thus a possibility that 
relief is at hand even without an immediate settlement of 
home strife. Certainly the necessity to utilise foreign 
coal is a deplorable circumstance, but with success attend - 
ing the venture, the trouble would soon be settled. It is 
to be hoped, however, that local mines may again be 
productive before the foreigner grows fat on our circum- 
stances. Eastern counties also have offers of coal from 
continental and other markets, and there is no doubt 
that plenty of fuel could be obtained if the labour could be 
organised to handle it on this side. In the meantime, 
developments must be awaited. At Glasgow nearly 
one thousand men are employed at Prince’s Dock, and 
additional hands are due to arrive, so that there should 
be no discharging difficulties whether the coal can be 
distributed or not. The list of voluntary workers is now 
a large one, and is growing every day, and the facilities 
for relieving the situation are ready for being put into 
operation should the dispute spread or continue longer. 


Clyde Shipyard Sold. 


While at the time of writing the sale has not been 
actually completed, the yard of the Blythswood Ship- 
building Company, Limited, at Scotstoun, has practically 
changed hands. This company was formed in 1919, and 
the yard, which has just been recently completed, is laid 
out on modern lines, and contains five building berths, 
each 500ft. in length. Of the five, three are at present 
occupied by oil tank steamers, each of over 10,000 tons 
deadweight. The directors of the company have received 
an offer for the purchase of the £1 ordinary: shares which 
they hold at the price of 50 per cent. above the amount 
subscribed and paid up therein at 28th ult., payment 
to be made in cash before the end of July, 1921. The 
directors decided to accept this offer, but before definitely 
doing so stipulated that they should make all! the other 
ordinary shareholders the same offer on the same terms. 
A large majority have already given their verbal assent, 
and the sale of the yard may be taken for granted. 


Industrial Stagnation. 


The steel, iron and kindred trades are at a 
standstill. Apart from one or two departments which are 
working four days a week, the works generally are totally 
inactive. In the majority of the steel works only the men 
required to look after the machinery are employed. Some 
work is being done in light constructional material, and 
the steel departments of the malleable ironworks are doing 
a certain amount of re-rolling. In these departments too, 
however, stocks of fuel are very low. Shipyards still 
maintain their four-days-a-week programme, but further 
slackening is inevitable. Plates are fairly plentiful, but 
sectional material is becoming scarce. Pig iron ands 
are meagre, and easily satisfied from stocks. Consumers, 
generally, are holding off in the expectation of jower 
prices when business resumes, apart altogether from other 
considerations. The coal trade is absolutely flat. Even 
under permit, supplies can hardly be got. In the West of 
Scotland there was no perceptible movement, and though 
a small turnover was done from Lothian ports the East of 
Scotland generally was as flat as the West. The total ship- 
ments of coal amounted to 766 tons. Thearrival of American 
coal may bring some relief, but that remains to be seen. 
At present, apart from hospitals, &c., all classes are sufier- 
ing from curtailed travelling facilities, lack of gas for house- 
hold purposes, and coal for heating. All descriptions of 
substitutes are being sought after, but even briquettes 
and such like are not too plentiful. 








Latest News from the Provinces. 


WALES AND ADJOINING COUNTIES. 
Swansea Metal Exchange. 


Bustness has been practically at a standstill. 
The only development is a reduction in the price of tin 
bars from £13 to £11 10s. The result, of course, will be 
a reduction in wages under the sliding scale, of which 
more would have been heard if the steel and tin-plate 
works had been. producing. Since the time the sliding 
seales were established the price of steel bars has gone 
down until the scale shows at present an advance of 110 
per cent. on base wages, whereas the rise in the cost of 
living, as anticipated this month, is 125 per cent. The 
fall in price of tin bars will mean a further reduction in 
wages of both steel and tin-plate workmen when the 
ascertainments for April, May and June take place. 


New Form of Strike. 


Recently the police have made a raid upon the 
house of Mr. A. J. Cook, a well-known miners’ agent in 
South Wales, who nqy declares that as a member of the 
M.F.G.B. Executive he will not attend any conference 
with the Government and Prime Minister until the 
summonses against Federation officials issued in the Porth 
district are withdrawn. Several mass meetings of miners 
have this week been held, at which resolutions have been 
passed deciding to adhere to their original demands and 
urging the National Executive to decline to open up further 
negotiations until the summonses against their Federation 
officials have been withdrawn. 








A mEssAGE from Rome says that Italy has decided to 
electrify 5000 miles of her railways, and a mission, including 
many well-known Italian experts in electrical science, will 
study the best systems of railway electrification in the 
United States. 
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Current Prices for Metals and Fuels. 




























































‘IRON ORE. STEEL (continued) FUELS * 
N.W. Coast— N.E. Coast— Home. Export. SCOTLAND. Export. 
Native ec cee cee cae nee eee cee ae 49 /- 10, 00/- £« wanes 707" 95/6 to 371 
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leieoetiieen Ceanein. ee iene DB O 
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PIG IRON. Medium Billets ... ... 14 10 con eve 
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Barrow— 
. H Reile (f.0.b. Methil or Baurnt- 
0+ dasenadealaieam re island) —Stoam 00... ie coe cee oe BB/- to 40/» 


! ee 

0 moo oe oe 18 0 youre 9 0 Screened Navigation. ue elle ond 50/- 
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i ae 
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. (f.0.b, Ports)—Steam ... 10.0 see see vee 35/6 


=n ” ” Splint ant ene, | 060..,00m> ae 40/- 
Co ee ee 32/- 
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No. 1 Foundry ... ... 8 10 
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N.E Coast— Boller, ... 3 0 “ i ee 29/- 
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er tt ad cal as) Ge ok Meg oD ll Bars(Round) .. ... 14 0 Oto 16 0 (f.0.b, Leith) — Best Steam... ... «+ 36/- 
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Silicious Iron... ... ... 6 10 1 » (SoftStel) .. 2050 .. .. 2 0 0 SE ee ee 30/- 
Be O MR scien . Od - Plates... ... - 18 00t.20 00 ate. a ce a SE SS 27/- 
» (Lanes, Boiler) - 2 0 Oto 3 0 0 ENGLAND. 


No.4 Foundry ... ... 519 : 
No. 4 Forge... ... 517 SHEFFIELD (Prices irregular and wncertain)— “ N.W. Coast— 
A re Siemens Acid Billets .. 2000 .. ... _ a ee ee ae 
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Laps. (All Midland prices waiting to be readjusted. TO: con. oo. amt Se, ©, se0>. m0 — a a er 56/- 
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F ary Nos. 2 and 1 0 to 715 0 Hoops ce sce 4(ese ese 18 10 to 20 0 0 Household ... ... 36/- _ 45/- 
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N. Lanes. and Cam.— See ee ce ae 173 10 Nuts... cco cee cee vee cee eee «6B Oe BB 
Hematite Mixed Nos... 9 0 » (three months) ... ... ... ... 175 15 Washed Saale. oon e00 ee | see een mgm 
Special ... .. .. .- 10 0 0 to 12 0 O Co cash)... mn Lats a ee . . 
gig nm sat Faget ane Seconds > © ccbndadt) al! ‘ew cde abe eee 
Spanish Lead (cash) ... 20.0 61. cee te 24 60 ee ee 
~ meng ry pice we 24 0 Pea ee a 
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SEE: ons: gue the ennna —_ © x s4ghij OO csc ths: abl nosh 114 Best Smokeless Large ... ... .. «. 57/- to 58/- 
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Crown Bars ... ... .. 19 0 
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Best Black Vein Large ... ... ... «.  54/- to 54/6 
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8S. Yorzs.— No. 3 Rhondda Large ... ... ... «. 54/9 to 55/- 
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ee. ier. eeut I Rie deipdade aieemions " » Through ... ... .. .. 388 to 349 
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£8 4. £4. 4, unit, ee aw ns te es ie eee 
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*In view of the mines dispute there are practically no markets and the prices for fuels are purely nominal. 
We five these that reled immediately price 1 to ‘te suspension of work, 


* Delivered. 2 Net makers’ works. 3 At furnaces. 4 Nominal, pate early expected dro ,° Glasgow, Lanarkshire and Ayrshire. 


* Home Prices—A1l delivered Glasgow Station. 7 Export Prices — F.0.B, Glasgow. prices are practic: mall alike now. * Sheets reduced while 
other prices are advancing. % Except where otherwise indicated coals are per ton at pit for inland poy f. mb for export, coke is per ton on rai! at ovens and f.o.b, for export, 


11 For inland sales, 1? Per ton f.0.b, 
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French Engineering Notes. 


(From our Correspondent in Paris.) 
The Tours Commercial Week. 


Waite buyers have been holding aloof in the 
belief that prices must come down still further, there is no 
doubt that a large proportion of them are ready to pur- 
chase if only they can be assured that they have little to 
gain by waiting...Su long as users refused to buy more 
than was absolutely necessary the raachinery employed 
in most branches of industry has been steadily deteriorat 
ing until now many people are unable to wait any longer, 
and there is a general belief that by bringing buyers and 
makers into closer contact it will be possible to hasten a 
revival of business. For that reason, exhibitions and 
shows are being held in different parts of the country, 
and a “ commercial week” has just been organised at 
Tours, at which the exhibition of agricultural machinery 
was the largest yet held since pre-war times. The belief 
in the readiness of buyers to replace their machines, and 
even to employ them on a more extensive scale, on account 
of the saving they effect at a time when wages are high, 
has been abundantly justified during the Tours “ com- 
mercial week,’ when visitors came from all parts of the 
Touraine and placed orders that must have represented 
quite an important aggregate. There seemed to be no 
monetary stringency in that prosperous agricultural and 
viticultural region, and business was done despite the 
fact that the drop in machinery prices was by no means 
so pronounced as had been expected. 


The Improved Exchange. 


The steady hardening of the franc under con 

ditions that seem to point to a continuance of the im 
provement is having the effect of considerably attenuating 
the prejudice of French buyers against the purchase of 
British goods. It is generally admitted that there can be 
-no hope of a general trade recovery without a much closer 
interchange of goods than is at present possible, and while 
there a determination to protect home industries 
wherever necessary, the British Government is relied 
upon to adopt measures for securing reciprocity under 
conditions that will be to the advantage of the two coun 
tries. If the improvement in the franc should continue, 
there is every reason for looking to a freer importation of 
British manufactured goods, especially for the heavy 
quantities of manufactures of all kinds that will be 
required for the devastated regions. Now that Germany 
has accepted the Allied ultimatum, there is reason for 
believing that the reconstruction work will be pushed 
forward without delay, and if, at the same time, there is a 
further narrowing down of the difference in the exchange 
rate, the prospect of a British participation in that work 
will be greatly improved. Nevertheless, French manu- 
facturers are so badly in need of work that they will 

certainly be supplied first 


Is 


French Co! 


The situation of France as regards coal supplies 
has so vastly improved during the past year that this 
country is able to come to the aid of Britain by furnishing 
some of the coal necessary for land and sea transport. 
‘The French Government has undertaken to provide coal 
from the Saar district at cost price on condition that after 
the strike Britain will supply France with coal at prices 
ruling at home. In other words, there to be no 
export duty on coal so far as France concerned 
The arrangement does not really mean that France 
will obtain cheaper coal in return for the service 
she is now rendering, since the competition of 
American and German coal is sufficient to prevent any 
artificial inflation of prices, but it may have a satisfactory 
effect upon this country in removing the prejudice against 
British coal caused by the extremely high prices that were 
paid soon after the Armistice The removal of that pre- 
Judice is essential to the development of the English coal 
trade in France. 


Is 
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A Direct Steel Process. 


Some months ago there was a good deal of con- 
troversy over a new process of producing iron or steel 
direct from the ore by the injection of coal dust and hot 
air into a rotary furnace. The inventor, M. Basset, has 
for a long while past been carrying out experiments on a 
small scale, and the extravagant claims made on behalf 
of the process before even it could offer any proof of being 
a commercial success naturally awakened a great deal of 
scepticism amongst metallurgical chemists, whose objec 
tions appeared to minimise considerably its value. The 
new process, which, however, does not appear to be so 
entirely new, since several previous unsuccessful attempts 
of a similar character have been made in different coun- 
tries, dropped out of discussion, and was forgotten when 
M. Basset made further startling statements, and pointed 
to an early revolution of the metallurgical industry, when 
it would be possible to produce steel of any desired quality 
at the cost of 100f. a ton, which is incidentally less than 
the present cost of the raw material. He affirms that as 
the result of the experimental work carried out near 
Mantes under conditions of the greatest secrecy, an 
extensive plant is being put down in Normandy for the 
production of steel by the direct process, Some time ago 
it was stated that a big metallurgical concern in Lorraine 
had uired the Basset system. The process consists 
essentially in injecting pulverised coal and hot air at a 
temperature between 700 deg. and 1000 deg. Cent. into 
a rotary furnace in such proportion as to produce carbon 
monoxide, which, at an extremely‘high temperature, 
rapidly reduces the ore, burns up the impurities, and in 
the absence of carbonic acid leaves the molten metal in 
the state of steel. It is objected that the process presents 
many difficulties, as is shown by the successive patents 
that M. Basset has taken out, and that only the best 
ores can be employed, but M. Basset himself makes light 
of the criticisms of his opponents, whose interests, be 
affirms, must necessarily suffer from the success of his 
invention. Meanwhile, steel masters do not appear to be 
greatly worried over the possibility of their interests 
being jeopardised by the new process 








British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 





When an abridgment is not illustrated the Specification is 
without drawings. 


Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lone, W.C., 
at ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 


161,208. November 13th, 1920.—IMPRoVEMENTS IN OR RELATING 
Tro Evecrrican Ionrrion Means vor Internat ComBus- 
TION Enoines, Ernest Charles White, of 2, Craigen-avenue, 
Croydon, and G. Davenport and Co., Limited, of 101-105, 
Clerkenwell-road, London. 

One terminal of a constant voltage dynamo A is connected 
through an ammeter with one terminal of a storage battery B, 
and with one terminal of the primary of an induction coil C, 
the other terminal of the battery being earthed. The opposite 
end of the primary winding is connected with the second 


N?°161,208 








terminal of the generator, through an interrupter. The arrange- 
ment is such that the current for the primary winding of the 
induction coil is derived wholly or in part Lom the stor 
battery or from the generator, according to the differences in 
potential across the respective terminals. When the voltage of 
the generator is in excess of that of the storage battery, the 
latter is re-charged and is always available to supplement the 
output of the generator.-April 4th, 1921. 


DYNAMOS AND MOTORS. 


161,313. Jawuary 15th, 1920.—IMPRoOVEMENTS IN OR RELATING 


ro Eteoermic Moror-DRIVING ARRANGEMENTS, Siemens 
Brothers Dynamo Works, Limited, of Palace-place- 
mansions, Kensington Court, W.8, and John Francis 


Crowley, of Blackwater Mills, Rathmore, Kerry, Ireland. 
The known method of supporting the motor A by a hinge 
at one side and an adjustable support on the other is made use 
of, but the arrangement is modihed to meet the trouble that 
is caused by variations in the meshing of the motor pinion 
resulting from vibration. The pivot comprises a spindle which 
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passes through lugs, and claw devices grip the spindle at points 
spaced well apart. The motor pinion drives a spur wheel, 
which, as shown in the drawing, is journalled in an adjustable 
bearing C. The brackets, which receive the motor frame pivot, 
are also adjustable, so that by altering the position of those 
brackets and the adjustable support at the other side of the 
motor frame, the motor pinion can be brought into perfect mesh 
with the spur wheel.—April 14th, 1921. 


WIRELESS TELEGRAPHY. 


161,266. January 3rd, 1920.—IMrroveMENTs IN OR RELATING 
to Ex.xctric Oscrttation Arcs, The Radio Communica- 
tion Company, Limited, and Basil Binyon, both of 34-35, 
Norfolk-street, W.C. 2. 

When electric oscillations are os by means of an elec 
tric arc operated in a magnetic field in an atmosphere of hydrogen 
or hydrocarbon gas or vapour within a cletad healer, there is a 
danger, owing to cond tion and conseq reduction of 
pose within the chamber, of an explosive mixture being 

ormed by reason of the leakage of air into the are chamber 

through the various glands. According to this invention, 

leakage of air into the are chamber is prevented and the appro- 

priate atmosphere is maintained during the time the apparatus 
drocar' 
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means of a heating device A, such as « nichrome heating coil, 
which v ises alcohol or other liquid hydrocarbon. When the 
pressure in the arc chamber falls to a pre-determined value, 
the alcohol is forced inte contact with the heater through a 
pipe B by means of a float feed device C connected with a supply 
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pipe. The re-establishment of normal pressure conditions 
depresses the level of the alcohol and generation ceases. A non- 
return valve may be included in the pipe B to prevent blow 
back on re-striking the arc.—April 4th, 1921. 


No. 161,115. February 2nd, 1920.—ImMPrrovemEents IN OR CON- 
NECTED WITH THERMIONIC VALVES AND THE LIke, Horace 
Leslie Crowther, of the Instrument Design Establishment, 
Royal Air Foree, Biggin Hill, Kent, and Walter Makower, 
of the Air Ministry Laboratory, Imperial College of Scienc e 
and Technology, South Kensington. 

The metal electrode which is to emit electrons is heated to the 
proper temperature by currents conducted to the electrode from 

4 low-resistance secondary inductance inside the bulb. In this 
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secondary inductance an electrOmotive force is induced by «4 
primary inductance outside the bulb. The low-resistance 
secondary is shown at A and the primary inductance at B. An 
alternative arrangement is also described.— April 7th, 1921. 


PUMPING AND BLOWING MACHINERY. 


161,464. May 25th, 1920.—Fan Briowers, J. Reid and J. 
Dunlop, 30, Church-street, New York, U.S.A. , 

In this specification the principal claim is for the extension of 

@ proportion of the impeller vanes inwards toward the centre, 

as shown in the drawing. It is urged that these tail portions 

in rotating divert the air, which is usually stalled at the middle 
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of a fan, and this air, thus disturbed, is caught by the tail portions 
of the shorter blades and rushed out together with the great 
volume of air which is being constantly delivered by the fan. 
—April lath, 1921. 


LIGHTING AND HEATING. 

161,488. July 27th, 1920.—Forcep Dravenr Furnaces, 
W. P. Thompson, 12, Church-street, Liverpool. 

In this furnace, which is intended to burn powdered fuel not 

easy to ignite, the fire-bars are laid across, instead of along the 

grate. A forced draught is — by a steam jet or a fan 
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tire-bars—see Figs. a, 6 and e¢, of which @ is an elevation, 6 a 
top plan, and c an inverted plan—and the bars are so assembled 
that the recesses form passages pointing in opposite directions 
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between adjacent bars. The result is that jets of air which cross 
ono saa are projected through the fuel bed.—April 14th, 
1921. 


TRANSMISSION OF POWER. 


161,462. May 2Ist, 1920.—Fricrion Grarine, Kihachiro 
Onmae, 219, Yasudamura, Aritagun, Yakayama-ken, Japan. 
it wppears from this specification that the inventor expects 
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the arrangement shown to imcrease the speed of the: driven 
shaft A, as compared with the driving shaft B, and at the same 
time avoid the difficulties associa with belts running over 
very smal! pulleys. He hangs a hoop C on the driven pulley and 
passes the belt over this hoop. The hoop drives the pulley by 
friction.— April 14th, 1921. ; 


SHIPS AND BOATS. 
161,466. May 3lst, 1920.—A System or Satvacr, W. F 
Grumme, 121, West 104th-street, New York, U.S.A. 
The inventor proposes to raise sunken ships by freezing the 
water surrounding, and contained by, them. For this purpose 
he would lower an open-bottomed pontoon over the wreck. 
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Che pontoon would be provided with brine-circulating pipes 
and have non-conducting walls. When the contained water 
was frozen, air would be pumped into the spaces A A, and 
the whole affair floated away to a place of salvage.—April l4th, 
1921. 


161,130. November 18th, 1920.—Surveyinc Bore-nores, 


the bore-hole, within which there is a spherical body partly 
immersed in an electrolyte. V the instrument has been 
lowered into the bore-hole to the desired extent, an electric 


N° 161,130 









































current is passed hetween the casing and the tmmersed body, 
on which a deposit is made that records the inclination of the 
hole.— April 7th, 1921 


161,404. February 26th, 1920.—Imrrovements In ELecrricar 
AccumuLatTorS, The Saunders Electrical Company and 
Clement Saunders, both of 57, Lower Ford-sireet, Coventry. 

The object of this invention is to provide a resilient support 
for the plates in order that they may not be damaged by vibra 

tion or by compression by the lid of the cell. Strips of rubber A 


z 

>. 
m 
> 
° 
a 





SOVMEETAIELISETEDEELLERA IRA IIMB AEE OP 


Sx 
wt , = 


LODEOOTSSLELLAAOBTSMASRIBAELASAABAMA AS A 


e 


ee 


3 vt 


> 
CEN ALS SS AANA AASB RRAAR RARE 


B 


7 





fit on to ribs B at the bottom of the cell and avoid the trans- 
mission of vibration to the plates, and also prevent the plates 
being damaged if the lid of the cell is forced down on to the 
plates.—April 14th, 1921. 


161,284. January 7th, 1920.—Sror Vatves, R. Webster, 32, 
Maxwell-drive, Pollokshields, Glasgow. 

In this valve opening and closing are effected by moving the 
plunger A through the intervention of the, screwed spindle B, 
mitre and hand wheel shown. The gearing rotates the nut 
C, while the spindle B is prevented from turning by a flat on 


N° 161,284 
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its upper part engaging with the end of the spindle D. There 
is some backlash between the spindle B and the plunger A, 
which is used to admit steam to the interior of the valve to 
balance the pressure before the valve is lifted off its seating. 
(pril 17th, 1921. 


137,326. Janyary 2nd, 1920-—IMeROVE NENTS ON OF RELATING 
TO A Process ror THE Manuracrure ov Execrric Ly- 
SULATING Matertat, Dr. Ernst Friedrich August. Bilte 
mann, of 2, Sedanstrasse, Dresden, Germany. 

This invention relates to the production of an electrical insulat 
ing material capable of resisting cold and heat, and which is 
fire-proof, i itive to isture, and which can be employed 
for slabs and also for moulded articles. According to on 
method of making the material, 73 kilos. of cement are inti 
mately mixed with 15 kilos. of fine asphalt powder, and 12 kilos. 
of asbestos fibre are added to the mixture. The mass is then 
allowed to set. The mass is next dried, and the resulting solid 
body is heated in a stove to a temperature of 160 deg. Cent., 
at which temperature the asphalt powder melts. Under this 
heating the liquid asphalt penetrates into all the of the 
solid cement furnishes a high- 





Forthcoming Engagements, 





TO-DAY. 


INSTITUTION OF MrcCHANICAL ENGINEERS.—Storey’s Gate, 
St. James’s Park, 8S.W.1. Informal meeting. Paper, “ Bali 
and Roller Bearings: Some Recent Types and Criticisms,” | 
Mr. A. P. Bale. 7 p.m. a4 

Jontorn Insrrrvtion or Encinerers.—Caxton Hall, 8.W. | 
Lecturette: “ Liquid Fuels,” by Mr. A. Arnold. 8 p.m. 

Royar Insrirrvrion or Great Brrrary.—Albemarle-strect, 
Piccadilly, W.1. Discourse on “The Law of the Heart,” by 
Dr. E. H. Starling. 9 p.m. e 


_ 


SATURDAY, MAY 2isr. 


ASSOCIATION OF ENGINEERS-IN-CHARGE.—Visit to Hammer 
smith Borough Council Electricity Works, Fulham Palace-road 
2.45 p.m. outside works gate. 


TUESDAY, MAY 24ru. 
Celebration of Founder's Day. 
11 a.m. 


UNiversrry or Bristor. 

Special service in the Cathedral. 
WEDNESDAY, MAY 25ru. 

InstrruTioN or Ex.gecrricaL Encineers; Wireless Sec- 
rioN.—Institution of Mechanical Engineers, Storey’s Gat 
8.W. 1. Discussion on “ Long-distance Wireless Transmission,”’ 
to be opened by Mr. C. F. Elwell. 6 p.m. 

Royat Socrsety or Arts,—Jobn-street, Adelphi, W.C. 2. 
** Some Effects of the War on Industria] Unrest,” by Dr. Charles 
M, Wilson. 8 p.m. 


THURSDAY, MAY 26rn,. 

InstirruTION or Locomotive EnNcinerrs: MANCHESTER 
CENTRE.—Visit to the works of the Broughton Copper Company. 
Meet at entrance, Silk-street, Blackfriars-road, Manchester. 
2.15 p.m. 


FRIDAY, MAY 271s. 
INstrruTioN OF MecuanicaL ENGINEERS.—Storey’s Gate, St. , 
James's Park, S.W.1. Special meeting. Lecture on “ The 
World’s Money System,” by Mr. J. G. Graves. 6 p.m. 

Junior Instrrution or ENcinerrs.—Caxton Hall, West- 
minster, 8.W. “* Notes on Electrical Transformer Breakdowns,’ 
by Mr.8. A. Stigant. 8 p.m. 

Roya Instrrution or Great Barrai.—Albemarle-streets 
Piceadilly, W. 1. Discourse on “ Elasticity,”’ by Mr. A. Matlock. 
9 p.m. 

Roya Socrery or Arts: Lypian anp CoLoniat SEcrions. 
Juhn-street, Adelphi, W.C.2. Paper: “ Industrial (including 
Power) Aleohol,” by Dr, Sir Charles H. Bedford. 4.30 p.m. 


TUESDAY, MAY 3lst. 


SILLUMINATING ENGINEERING Sociery.—-Royal Society of 
Arts, John-street, Adelphi, W.C.2. Annual meeting. Des 
“The Use of Artificial Light as an Aid to Various 
8.15 p.m. 


ctieson on 
Games and Sports,” to be opened by Mr. J. 5. Dow. 


TUESDAY, JUNE 7ra, TO FRIDAY, JUNE 10rsa. 
InstrTuTION oF ELgecrricaL ENGiIneers.—Summer meeting 
to be held at Scottish Centre. For programme see page 358. 
Ladies cordially invited to take part in meeting. = 
THURSDAY, FRIDAY, AND SATURDAY, JUNE Oru, 

l0rn, AND lLirn. 


InstrruTion or Water Encineers.—Council Chamber, 
Hull. Summer general meeting. For programune see page 552. 


WEDNESDAY, THURSDAY, FRIDAY, AND SATUR- 
DAY, JUNE 1l5rn, lérs, lira, AND 18ru. 
INSTITUTION OF MUNICIPAL AND County EnGIngers.—Insti- 
tution of Civil Engineers, Great George-street, Westminster, 
S.W. 1. Annual general meeting. For programme see page 552. 


THURSDAY, FRIDAY, anp SATURDAY, JUNE 16rn, 1773, 
AND 181TH. ° 
4 British Waterworks AssociaTion.—The tenth annual 

general meeting and conference of the British Waterworks Asso- 

ciation will be held at Bolton on Thursday, June 16th. In the 

morning, at 11 a.m., there will be a meeting of the executive 

committee of the Association in the Bolton Town Hall. In the 

afternoon, at 2.15 p.m., the members will be welcomed by the 

Mayor, and after the transaction of formal business a paper by 

Mr. C. G. Henzell on “‘ Reinforced Concrete Roads and their re- 
lation to the Laying, Repair and Maintenance of Water Mains ” 
will be read and dise . In the evening, at 7 p.m., there wil! 
be a dinner in the Mayor’s Room at the Town Hall. The follow- 
ing two days will be devoted to excursions. 





Conrracts.—The Oxford Volunteer Fire Brigade hes just 
received from Merryweather and Sons two new motor-propelled 
vehicles comprising (1) a first-aid machine with hose tender and 
escape carrier, and (2) a “ Hatfield ” fire-engine with combined 
hose tender and ladder carriage, the latter machine being fitted 
with a pump capable of delivering 350 gals. per minute. The 
first-aid machine carries the brigade’s existing fire-escape. 
mounted on # special overhead support. Both engines develop 
50 brake horse-power. . 


Tue Instrrution or Crvm Ewcrxeers.—At the annual 
general meeting of the Institution of Civil Engineers, which 
was held on Tuesday. April 26th, the result of the ballot for the 
election of officers for the year 1921-1922 was declared us 
follows :—President : Mr. W. B. Worthington, London. Vico- 


presidents: Dr. W. H. Maw, London; Mr. Charles L. M 2, 
London; Mr. Basil Mott, London; Sir William H. Ellis, 
Sheffield, Other members of Council: Dr. C.-C. © nter, 


London; Mr. G. M. Clark, South Africa; Dr. P. C. Cowan, 
2; Golonel R. E. B. Crompton, London ;_ Mr. Maurice 
Deacon, Matlock; Sir Archibald Denny, Bart., London ; Mr. 
W. W. Grierson, London ; Sir Robert A. Hadfield, Bart., F.R.5.. 
London; Mr. Kenneth P. Hawksley, London; Sir Brodie H. 
Henderson, London; Mr. E. P. Hill, London; Mr. G. W.- 
Humphreys, London; Mr. Summers Hunter, Tynemouth ; 
Mr it. G: Kelley, Canada ; Mr. C. R. 8. Kirkpatrick, London ; 
Mr. F. W. MacLean, New Zealand; Mr. = H. G. Mitchell, 
India ; ineer-Vice-Admiral Sir Henr . Oram, F.R.5., 
"hs Lewd: Mr. George 


Rudgwick; Mr. Frederick Palmer, 
Richards, India ; Captain H. Riall Sankey, London ; Sir John 
F. C. Snell, London; Mr. W. A. P. Tait, Edinburgh; Mr. 


E. F. GC. Trench, London ; Professor W. H. Warren, Australia ; 
Sir Alfred F. Yarrow, Bart., Hindhead. This Council will teke 








H. G. C. Fairweather, 65-66, Chancery-lane, London, W.C. 2. 
This. instrument is intended for measuring the inclination of 
bure-holes. 


It comprises « casing, which can be lowered into 





( substance and 
insulating material—April 4th, 1921. 


office on the first Tuesday in November of this year. 
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in sand, a small percentage of aluminium is a most | whether this fault could not be remedied to some 


Aluminium and its Alloys in. 
Engineering. 
By JOHN G. A, RHODIN, F.LC. 
No. IV.* 
CHAPTER II. (continued). 


Berork referring to light alloys of the more unusual 
kinds, we-shall turn our attention to heavy alloys of 
aluminium and copper, and to copper-zine alloys of 
various kinds. We have already mentioned the 
90/10 Cu Al alloy which made its appearance before 
the general public at the Exhibition in Paris in 1867, 
after having been experimented with as early as 
1859-1860 by the French and Bavarian Governments 
for the manufacture of guns, The high price at the 
time militated against the general use of the bronze, 
which was almost exclusively utilised by jewellers 
for various purposes. Then came the patents by 
Cowles Bros., in 1884, and about 1887 this bronze 
was on the market at a fairly reasonable price—less 
than 2s.a pound. In the first instance Messrs. Cowles 
attempted to make pure aluminium by reducing 
corundum with charcoal in the electric arc. They 
obtained a crude, white metal, which was very brittle 
through containing large percentages of silicon. 
Borchers mentions the carbide as another impurity, 
but in view of the dissociation point of Al,C, lying 
far below the temperature of the arc, one must con- 
clude that this cannot have been the serious defect. 
Messrs. Cowles found, however, that the silicon was 
advantageous in making 95/5 and 90/10 bronze, and 
eventually they produced these alloys directly by 
adding copper or cupric oxide to the charge. These 
bronzes had truly remarkable properties, as tests 
by the United States Ordnance Office from about 
1890 prove. An alloy containing 89 per cent. copper, 
10 per cent. aluminium and 1 per cent, silicon showed : 
—Ultimate tensile strength, 50 tons per 8q.in.; yield 
point, 35 tons per sq. in. ; elongation, 6.5 per cent. in 
2in. Add to this high strength that these alloys 
have a fine colour, do not corrode in the atmosphere, 
and can withstand repeated shocks to an enormous 
extent without crystallising and getting brittle, and 
we are up against one of the greatest enigmas in the 
metallurgical world. There are undoubtedly diffi- 
culties in casting 90/10 bronze, but they are not 
insuperable, and the metal can be worked hot to 
begin with and cold afterwards. At one time it was 
used in the form of drawn wires for musical instru- 
ments, from which we may judge that the working 
must be fairly easy. Some people may take excep- 
tion to the heavy runners and risers required when 
making aluminium-bronze castings, but the same 
necessity has not put manganese bronze out of use. 
Then the casting temperature is low compared with 
that of cast iron, and net much higher than that of 
Admiralty gun-meta!. The more one thinks of the 
case the more perplexing it becomes. Engineers are 
not ignorant of the fine qualities of these bronzes, 
and they use them, where nothing else is good enough, 
for instance, in the case of step bearings for heavy 
water turbines... Now, we must admit that 10 per 
per cent. aluminium is rather too near the brittle 
molecular compound Cu Al, with 12.5 per cent. Al. 
Accidental mistakes in making up the alloy may have 
brought it into disrepute, and the author would 
certainly advise the composition 92/8 Cu Al as being 
safer and more ductile than 90/10. The sacrifice in 
tensile strength would be more than compensated 
for by the greater latitude with regard to error in 
composition. A reference to the thermal equilibrium 
diagram, Al Cu will show this very well, and how the 
complications start at about 9 per cent. aluminium. 

The delicacy of copper alloys to variation in com- 
position.is by no means confined to those with 
aluminium. One per cent. of extra tin makes bell 
metal hopelessly brittle, and a similar excess of 
copper prevents Muntz metal from rolling hot, &c. 
In a metal works under proper expert control these 
are minor difficulties, but in an engineer's foundry 
they are almost insurmountable—as yet. Aluminium- 
bronze is not manufactured as sheets, rods,. tubes 
and the like on a large scale ; hence its use is confined 
to the foundry. It follows that we know Very little 
about the influence of impurities, except that of 
silicon, which seems favourable. The investigations 
by academic metallurgists have hardly touched the 
subject, and we shall have to wait til] some manufac- 
turer takes the matter up in earnest. This depends 
in its turn upon the attitude of engineers, who are, 
after all, the arbiters as to the usefulness of materials. 
The writer has had some little experience of these 
alloys, amongst other things, for die casting. For 
this purpose they promised well on account of their 
extreme fluidity in the molten state. These were, 
however, only sporadic experiments. One case of 
facsimile gold sheet also occurs to his mind, but on 
the whole there seems to be. little interest taken in 
this highly attractive subject. . 


ALUMINIUM IN Brass. 


We shall now proceed to discuss the use of small 
percentages of aluminium in brass. This is an exceed- 
ingly interesting question, because aluminium once 
more shows its contradictory nature. In brass, cast 
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pernicious impurity. The castings crystallise in large 
crystals, which, under quite small tension, part by 
sliding one over the other. A broken, sand-cast test 
piece of ordinary two-thirds brass with, say, 0.5 per 
cent. aluminium presents a most weird appearance. 
The unbroken ends are full of parallel, transversal 
cracks right up to the shoulders, and the ultimate 
strength is very low. On the other hand, the same 
alloy cast in a heavy chill assumes a nice fine grain, 
and shows a greatly improved tensile strength. Asa 
matter of fact, 0.1 per cent. Al is quite sufficient to 
show a marked effect. This became generally known 
during the war, and enabled enterprising firms to 
east Muntz metal rods to satisfy a fairly absurd 
specification for tensile strength of castings for drop 
forgings. The writer has spent some years studying 
aluminium-brass, and he has found it essential to use 
very heavy chills kept unusually hot for making rolling 
billets and the like from such mixtures. This course 
was followed in order to keep down the tendency to 
crystallise to the utmost, and to make doubly sure 
the pouring temperature ghould be as low as possible. 

Now comes the most remarkable part of all. These 
small additions of aluminium enable us to roll and 
forge hot brasses, which are absolutely red-short 
without such additions. A 70/30 brass made from 
electrolytic copper and electrolytic zine can be rolled 
and forged hot by the addition of less than 0.5 per 
cent. Al—sometimes less than 0.25 per cent. This 
fact was ascertained by the writer towards the end 
of 1904, and he then started a lengthy research to 
ascertain how to use less costly raw materials like 
ordinary B.S. copper and so-called ‘‘ special ” spelter. 
In this he succeeded very well, but he found it advis- 
able to keep the copper contents down to 68 per cent. 
As, however, both electrolytic copper and spelter are 
easily obtainable to-day, the processes involved are 
of little importance. 

These aluminium-brasses have truly remarkable 
mechanical properties. Hot-rolled, cold-finished lin. 
bars of a brass containing copper 68 per cent., zinc 
31.5 per cent. aluminium 0.5 per cent., showed 
approximately :—Ultimate tensile strength, 36 tons 
per square inch ; yield point, 24-26 tons per square 
inch ; elongation, 16-20 per cent. in 2in. By anneal- 
ing, the tensile went down to just over 20 tons, 
but the elongation increased to the neighbourhood 
of 80 per cent.! Even the cold-finished. product 
was so ductile that lin. bars could be bent cold 
through 180 deg. flat upon themselves without a 
sign of a crack. Furthermore, the colour of the alloy 
was fine, and kept much better than that of 70/30, 
and, finally, sheets could be spun and brazed, &c. 
&c. The remarkable thing at the time was that the 
writer was unable to create any interest in aluminium 
brass in spite of its incontestably excellent qualities. 
Even then the addition of aluminium to brass had 
been known for years to increase the tensile strength 
of the latter, but accurate information as to its effect 
in other directions was lacking. The writer visited 
various countries to try to start an industry—amongst 
others, America—but everywhere without success. 
As a matter of fact, the usages in the brass trade 
were all over so conservatively old-fashioned that one 
would not have been astonished at seeing calamine 
smelting with a king pot surrounded by an array of 
skittle pots in attendance. 

On his return to Europe the author drifted into 
investigations of other kinds, and the matter rested 
till the war came. Then he had, like everybody else, 
to turn to what was mést useful for the war, and he 
returned to the treatment of aluminium and other 
non-ferrous metals. He then observed that almost 
all brass castings had the unmistakable aluminium 
skin. When the war was over, the reaction set in, 
and brass scrap containing aluminium was almost 
unsaleable. In view of what has been said above 
about the usefulness of aluminium-brass for chill 
castings and rolled articles, one would dearly like 
to know the reason for this indifference. Give the 
thing another name, and perhaps something might 
be done—mundus vult decipi is true even to-day. 
Many “ manganese-bronzes " derive part of their 
strength from a small percentage of aluminium, and 
they are not bronzes, and very often they are almost 
free from manganese. There remains a good deal 
to be done in this field, especially as the results so 
far are most excellent. 


TERNARY ALLOYS, 


We now turn to alloys which were brought into |- 


being by war conditions, but which nevertheless ought 
to have a permanent place in practical metallurgy. 
If we contemplate the thermal equilibrium diagram 
for aluminium-zinc alloys, we are at once struck by its 
great simplicity. It consists of two branches only 
with a eutectic point at 94 zine and 6 aluminium. 
Ternary alloys with this eutectic are highly interesting, 
as they show very little of the tendency of ‘zine to 
form coarsely crystalline structures. What is more, 
they possess very decent tensile strengths; and tool 
very well indeed. Attention was called to the subject 
by a shortage of copper during the war, which created 
a demand for a substitute for brass for making shell 
fuses. An alloy appearéd from the unknown with the 
composition: Zine 86 to 87 per cent., aluminium 10 
per cent. or more, copper 3—4 per cent. 

This alloy was everything desired, but it had prac- 
tieally no ductility. We made trials to ascertain 
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extent, and a number of strictly empirical experiments 
were carried out. Starting with an alloy of 92 per 
cent. zinc and 8 per cent. aluminium, called R 8, we 
made additions of various metals, and prepared test 
bars, which were pulled. R14 was an alloy of 95 
parts R 8 and 5 parts.of copper, hence of the theo- 
retical composition’:—R 14: Zine 87.4 per cent., 
aluminium 7,6 per cent., copper 5.0 per cent. 

This alloy had # sharp setting point at approxi- 
mately 367 deg. Cent. It showed a slight ductility in 
thin sections, but not yet sufficiently large to warrant 
@ test being made. The solution of the problem 
seemed to lie in the direction of increasing the per- 
centage of zinc and an alloy was by melting 
together equal weights of R 14 andzine. Thus R 16: 
Zinc 93.7 per cent., aluminium 3.8 per cent., copper 
2.5 per cent. Two test pieces were prepared from 
chill castings of this alloy. One of them was kept at 
150 deg. Cent. for an hour, and then quenched in cold 
water; the other one was left untreated. The result 
of the mechanical tests were :— 

Unannealed. Annealed. 
Ultimate strength, per cent., tons per 


uareinch .. . ee 11.7 10.1 
Yi int. cent., tons per square 

inch brats Solis titans 11.7 10.1 
Elongation, per cent., in 2in. 0.5 1.0 


There was thus a measurable elongation and a 
decent mechanical The fracture was finely 
granular and the alloy showed a remarkable indiffer- 
ence to shock, i.e., quite thin pieces were most difficult 
to break with a heavy hammer even when “ nicked.” 
Further increase in the percentage of zine lowered 
the tensile strength without increasing the elongation. 
Like zine, the R 16 alloy assumed a high degree of 
ductility just above the boiling point of water and 
it ought to roll well after being broken down hot. 
Many investigators, both in this country and in 
America, are working on this subject, which has a 
special attraction on account of the cheapness of 
the mixtures, and one may hope to see some important 
developments in the future. Looking through his 
rather voluminous notes on the research of which the 
above is a part, the author observed some data about 
the best casting alloy which he has ever handled. 
It was made from 95 parts of R8 and 5 parts of 
cadmium. Hence it works out:—R12: Zine 87.4 
per cent. aluminium 7.6 per cent., cadmium 5 per 
cent. This alloy lias a very low melting point, some 
350 deg. Cent., as far as could be ascertained without 
critical repetitions. There is a note against it: 
“ This alloy remained a long time as a mass of crystals 
in a very fluid liquidus before setting.” Fishing out 
the crystals and subjecting them to analysis showed 
no particular difference between them and the alloy 
as a whole, a fact which, of course, requires farther 
investigation. When pouring the fully molten alloy 
into a barely warm rod chill, the author was struck 
with the perfection of the surface of the castings. 
There was not even a pin-hole to be seen, nor any im- 
perfection of any kind, although no special precautions 
were taken. Well knowing the perfection of Parisian 
zine castings, one must remember that they are 
made with great care, besides being finished by 
various means. This zinc-cadmium-aluminium alloy 
gave castings as well finished as the mould without 
any trouble being taken at all. The alloy had a 
tensile strength of 11.7 tons per square inch, but no 
appreciable elongation. It showed hardly any con- 
traction on setting, and should thus be an ideal alloy 
for copying patterns. As it is hard and stiff, it ought 
to be a splendid alloy for making plates for use in 
sand-moulding machines, &c, 


] 





The Water Film on Evaporating 
and Condensing Tubes. 
By P. H. PARR. 


Tue problems of heating or evaporating liquids by 
steam, and condensing steam by liquids, are all funda- 
mentally similar, the heat passing from the condensing 
steam, first through the water film on the tube, and 
then through the metal of the tube to the liquid. 
There are internal resistances to the passage of the 
heat in each case, as well as surface resistances, and 
this article deals chiefly with the internal resistance 
of the water film, 

The film is so thin and the velocity so low that the 
flow is steady, and so the questions involved are of 
the thickness of the film and of its conductivity. 

Since the flow is steady, the equations for viséous 
flow will hold, and since nearly all scientific volumes 
give viscosities, &c., in absolute units, it will be found 
conveniént to work altogether in C.G.S. units. For 
the transformations necessary, it may be mentioned 
that 1 lb. per square foot per hour = .000136 grammo 
per square centimetre per second, and that 1 B.Th.U. 
per pound = 5/9 gramme calories per gramme. 

Dealing first with vertical tubes, the thickness of 
the film is so small when compared with the radius 
of the tube, that the curvature has no effect, and the 
result is the same as for a vertical plane wall. 

It V is the volume flowing per unit time past 
@ section of unit length, g the acceleration due to 
gravity (=. 981), p the density (= 1), « the viscosity, 
and ¢ the thickness of the film, all in absolute units 
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as before mentioned, then it is well known that for 
steady viscous flow :— 
ge 
v= — 
34 


or— 


¢ ae (2*)! vi (1) 
a 
Then if the rate of condensation is a cubic centi- 
metres (grammes) per square centimetre pér second, 
we must have V = az at a distance x below the top 
of the tube, and— 


: j 
S'= (*#8) zt 
9p 
The mean thickness t, for the full length of the 
tube / will evidently be— 
1 l 
7 [ brtazaaoit 


7) 


i 


say, bx 


and, inserting the values of g and p, we obtain finally — 


tm = .10886 (ua n? (2) 
As an example, take an effet tube. evaporating 
-00081 gramme per square centimetre per second 
(6 lb. per square foot per hour), 150 centimetres long 
(5ft.), the temperature being 100 deg. Cent., and the 
viscosity .0028. We have for the mean thickness of 
the film— 


bn 


= .10886 (.0028 x .00081 x 150)¢ 
= .0076 centimetre (about °/,o99in.). 
The surface velocity at this thickness will be— 


qp _ 981 x 1 xX .0076 
2 Pr 2x .0028 


10 centimetres (4in.) per second. 


I 


Taking the latent heat as 540 calories per gramme 
(970 B.Th.U. per pound) and the conductivity as 
. 00198, the temperature difference for the two sides 
ot the filro will be— 

540 x .00081 x .0076 
-00198 
or, say, 3 deg. Fah. 

If the tube is of brass -12 centimetre (18 I.W.G.) 
thick, with a conductivity of .254, then the tempera- 
ture difference for the brass will be— 

540 x .00081 x .12 
. 254 
say, .4 deg. Fah., or a total internal resistance of 
3.4 deg. Fah. for the tube and film. 

In order to make practical use of the above formule, 
there are required the values of the viscosity and, of 
the eonductivity.. The viseosity of water has been 
determined with considerable accuracy, and may be 
taken as— 


= 1.68 deg. Cent. 


= .21 deg. Cent. 


-O177 

1 + .036 @ + .00017 @° 
where @ is the temperature in Centigrade degrees. 

For the conductivity of water, the experimental 
difficulties are considerable, owing to the convection 
currents, and no very accurate series of determina- 
tions bas been made, but the method of least. squares, 
when applied to fourteen available determinations, 
at temperatures, ranging from 0 to 41 deg. Cent. 
gives 


(3) 


u 


ke = .00128 + .000007 8-5.) a (4) 
The conductivity of brass may be taken as— 
k, = .204 + .0005 6 (5) 


The values of the water viscosity », the water con- 
ductivity k,, and the brass ‘eonductivit¥ Ef, asiven 
by these equations.for yariens, temperatures 6 deg. 


Cent., are shown in “Table I. 
Tasie I. 

0 » ky kp 
30 . 00794 .00149 219 
40 . 00654 00156 224 
oe . 00550 . 00163 - 229 
60 . 00470 00170 234 
70 . 00407 -00177 . 239 
80 . 00355 00184 . 244 
9v . 00315 .OO191 249 

100 . 00281 - 00198 - 254 
110 . 00252 - 00205 - 259 
120 - 00228 212 . 264 


Using these figures as a basis, we obtain the figures 
of Table II., in which @.is the Centigrade temperature, 
e the Fahrenheit temperature, a, the temperature 
difference in Fahrenheit. degrees for the water film 
on a tube ift. long when condensing lib. per square 
foot per hour, and A» is the temperature differefce 
in Fahrenheit degrees for the tube when of brass and 
-Olin. thick. Since the film thickness varies as the 
cube root of the length, and also as the eube root of 
the rate of condensation, and the quantity of; heat 
to be transmitted varies. directly as the rate of éon- 
densation, it follows that the temperature difference 
A in deg. Fah. for the water film on the tube L feet 
long, and condensing W pounds per square toot per 
per hour, will be-— 


A= A, Lt wi on <n’ one 


4 being taken from Table I. 


| Taste I. 
0 o 4, log. A, 4), 
40 104 .2948 1.46047 0160 
60 140 2376 1.37579 0150 
80 176 . 1958 1.29174 -O141 
100 212 . 1646 1. 21631 . 0132 
120 248 . 1399 1. 14596 0124 


The temperature difference for the brass. of course, 
varies directly with the thickness, and directly with 
the rate of condensation. For example, a tube 6ft. 
long and 12 I.W.G. (.104in.) thick condenses 8 Ib. 
per square foot per hour, the mean temperature 
being 80 deg. Cent.. The temperature difference for 
the water film will be .1958 x 6? « 84 = 5.7 deg. 
Fah., and that for the brass will be .0141 « 10.4 « 8 
= 1.2 deg. Fah., or a total internal temperature 
difference of 6.9 deg. Fah. To facilitate these calcu- 


lations, values of nt and n‘ for a number of values 
of n are given in Table III., and in Table IV, are given 
the total temperature differences for the water film 
and brass tube 18 1.W.G. (.048in.) thick and 5ft. 
long, for various temperatures and rates of con- 
densation W. These correspond with the average 
multiple effet evaporator, and it may be noted that 
the figures account for about 10 per cent. of the total 
temperature drop in the apparatus. 


Taste Ill. 
n nd nt n nh nt 
I 1.00 1.00 ll 2.32 24.4 
2 1.26 2.52 A2 2.29 27.5 
3 1.44 4.33 13 2.35 30.6 
4 1.59 6.35 14 2.41 33.7 
5 1.71 8.55 15 2.47 37.0 
6 1.82 10.9 16 3.52 40.3 
7 1.91 13.4 17 2.57 43.7 
Ss 2.00 16.0 18 2.62 47.2 
9 2.08 18.7 19 2.67 50.7 
10 2.15 21.5 20 2.71 64.3 
Tasre IV. 
40 la 80 100 120° ¢ 
Ww 104 140 176 212 48° F 
i -6 5 .4 4 3 
2 1.5 1.1 -9 8 7 
3 2.4 2.0 1.6 1.4 t.2 
4 3.5 2.9 2.4 si 1.7 
5 4.7 3.9 3.2 2.7 2:3 
6 6.0 4.8 4.0 3.5 3.0 
7 7.3 5.9 5.0 4.2 3.6 
x 8.7 7.1 5.8 5.0 4.3 
” 10.1 8.2)'3. 06.8 45.9 5.0 
10 11,6 9.4.4. ~%39 6.6 4.8 


In an article “‘On the Theory of Multiple Evapo- 
rators,” in THe Enctrveer for February 18th, 1916. 
I showed that the heat transfer from condensing 
steam to the condensing surface might be expected 
to be U = k,/pd, U being the heat transfer (B.Th.U. 
per. square foot per hour per degree Fahrenheit 
temperature difference), k a constant, p the absolute 
pressure (pounds per square inch), and d the steam 
density (pounds per cubic foot); also that k = 300 
gave results very close to the ordinary working of 
evaporators in general, when the full temperature 
difference between the steam and the liquor was con- 
sidered. Actually, the value of k is much greater— 
probably ter times—as the 300 allows roughly for 
all the other resistances, and an examination of 
various data shows that the resistance on the water 
side is very great, especially when evaporating. 
However, it is interesting to try a few figures, and if 
we take k = 400, and try steam at 20 Ib. per square 
inch abs., condensing at the rate of 5 Ib. per square 
foot per hour, on the 5ft. tubes of Table IV., then 
we. shall have 400 y pd = 400, latent heat = 960, 
and. the temperature difference for the condensation 
will be 960 x 5/400 = 12 deg. Fah., so that the 
water film must. be at 228 — 12 = 216 deg. Fah. 
From Table LV. the film and tube resistance will be 
3, deg. Fah., or a,total of 15 deg. Fah., giving the 
liquor temperature as 213 deg. Fah. The apparent 
rate of heat transference will be 960 « 5/15 = 320. 
Similarly, steam at 251b. per square inch abs. 
will condense at the rate of 10 lb. per square foot per 
hour with a condensing temperature. difference of 
20 deg. Fah., and a film and tube resistance of 7 deg., 
or a total of 27 deg. Fah., again giving a liquor 
temperature of 213 deg. Fah., and an apparent heat 
transfer rate of 352.. In this case, the value of v p d 
—the condensing rate factor—has increased by 24 per 
cent., while the apparent rate of heat transfer has 
only ‘increased by 10 per cent., and it is at once seen 
that the increasing resistance of the water film is 
one important reason of the difficulties of high rates 
of evaporation or condensation; also, short tubes 
will give higher rates than long ones, since the film 
resistance on @ LOft. tube condensing 1 lb. per square 
foot. per, hour is as much as that for a 2ft. tube con- 
densing 1.5 lb. per square foot per hour, or 50 per 
cent. more. ¢ 

The next, question is that of the thickness of the 
water film on a horizontal tube, and if r is the radius 
of the tube, and @ is the radial angle, measured from 





the vertical, then the volume flowing past unit 
length at,r,.0, will evidently be-— 
Set. i 2 
ou 
or— 
3 
te (ict )! v} (7) 
g p sin 6 
The rate of condensation being @ cubic’ centi” 
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metres (grammes) per square centimetre per secon, 
as hefore, weyhave V.= a@7,¢, and therefore 
" 
3 


hs —Ts fehipyh ‘eye b (3, 


The mean thickness for the complete semi-circle 
-or circle, since the flow is the same on each side 


Is—- 
=|. (ano)*#? 


~ O 
With horizontal tubes, the lower ones receive on 
their tops the condensation from the upper tubes, «« 
that each half of the nth tube (downwards) wi!} 
receive (n — 1) ar from the (n — 1) tubes above, 
and the mean thickness of the film on this tube will |. 


b alt a * Se te. 

( )' ao 
wie sin 0 
while the mean thickness for the set of n films wil! 
be the arithmetical mean of the x separate thic! 
nesses. These expressions do not appear to admit 


of any simple integration, but a numerical integrat ic. 
for seven cases shows that for n tubes— 


te = 1.416 nd 


tm 


tn = 


(Ss) 


(presumably the 1.41.is 4 2, but this has not be« 
proved). . Inserting g = 981 and » l, we obtain 
finally, the mean thickness for a set of n horizont 
tubes, with axes in the same vertical plane, as 


tn = .2047 (nan ry (9) 


and we may note that the thickness is not affecte«| 
by varying n and r, so that nr remains constant ; 
that is ten lin. tubes are equivalent to five 2in. « 
to one 10in. 

As an example, take a condenser tube 
radius (fin. diameter), condensing .00136 gramme 
per square centimetre per second (10 Ib. per squar 
foot per hour), the mean temperature being 40 cle; 
Cent. (104 deg. Fah.), then the mean thickness of th: 
film will be— 

. 2047 (.00654 x .00136 » 
= .0041 em. 
and the temperature difference will be— 
575 x .00136 x .0041 
- 00156 
= 3.7 deg. Fah. 

For an 18 I.W.G. brass tube the temperature 
difference will be .8 deg., or a total of 4.5 deg. Fah. 
If there are five tubes in the vertical row, the tem 
perature difference for the film will be increased to 
6.3 deg., or a total of 7.1 deg. Fah. 

We may now calculate Table V., where @ and 9 
are the Centigrade and Fahrenheit temperature-~, 
and A, is the temperature difference in Fahrenheit 
degrees for a single tube lin. diameter, condensiny 
1 lb. per square foot per hour, so that for a set 01 
nm tubes, d inches diameter, condensing W pounds 
per square foot per hour, the tenyperature difference 
4 for the water film will be 


.95 cm. 


1 > .95)3 


- 2.05 deg. Cent. 


‘ 


1 , 
Aux. 4 nd ds W5 (10) 
4» being taken from Table V. 
Taste V. 
0 Q A log A 
40 1o4 1919 1. 28319 
60 140 1547 T. 18951 
80 176 1275 T. 10546 
100 212 1072 T. 03003 
120 248 O91! 7, 95968 
It is interesting to note that for 2im. tubes, 5it- 


vertical tubes have the same film resistance as hori- 
zontal tubes nine rows high. 

The remaining question of interest refers to inclined 
nests of tubes, and for ‘these the circumferential 
force on the film is that for a horizontal tube multi- 
plied by cos 9, where ¢ is the angle made by the axis 
of the tube with the horizontal. ‘This is equivalent 
to increasing the viscosity in the ratio 1: sec @, an 
therefore the thickness of the film on an imelined 
tube, and also the temperature difference, will be 
increased from that on a horizontal tube in the ratio 


1; sect @. This increase amounts to 1, 5 and 12 per 
cent. for inclinations of 15 deg., 30 deg. and 45 deg. 
respectively. Inclined tubes are therefore not 
efficient as horizontal ones. 

The inclination of the tube being from the hori- 
zontal, and 6 being the angle of a radius from the 
horizontal centre line of a normal section, the axial 
force will be .gp sin, and the circumferential force 
gp cos g Cos 6. The direction of flow along the tube 
is therefore given by— ' 


rdO 
dx 
x being measured axially, from which the equation 
to the stream lines is 


sO 


= cot > cos 0 


(11) 
= 0, and gd-10 the 


2) 
". 


The stream lines-tapidly approach the top and the 


x =rtano(gd'e —gd"0,) .. 


6, being the value of @ where « 


® 
inverse Gudermannian log, tan ¢ + 
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bottom of the tube, to which they are asymptotic, 
and a particle 2 deg. from the top reaches 2 deg. from 
the bottom in an axial length of tan 9 gd—' 88 deg. 
diameters, or four diameters for an inclination of 
45 deg. 

The steam side and the water film resistance has 
now been studied, and there remain the other surface 
resistances, and the reception and distribution re- 
sistances of the liquid to consider, of which the latter 
are probably of the greatest importance ; but these 
problems offer very great difficulties, and have not 
so far been solved. 





Locomotive Footplate Experiences, 


No. XIV.* 
By E. C. POULTNEY, 0.B.E. 
GREAT WESTERN RAILWAY: PADDINGTON AND 
BRISTOL—No. I. 
T po not know that there is anything particularly 
attractive in the approach to P The 


station itself hardly gives one the impression that it 
is the gateway to one of the world’s most famous 
railways, yet be that as it may, I always think there 
is something dignified about Paddington and the 
Creat Western. Something impressive, a sense of 
greatness, perhaps an inheritance handed down by 
the founders and builders of this great line. And if 
Paddington is not in its structure all that one would 
imagine the entrance to such a railway system as the 
Great Western should be, it has its age and associa- 
tions which give it an air of solidity and dignity, 
and whatever form it may take in the years to come, 
the aspect of its original interior will be for ever 
immortalised by W. P. Frith’s famous picture “‘ The 
Railway Station.” 

The Great Western locomotives, both past and 
present, have attracted all who take an interest in the 
railways of the country, and the present narrow—or 
shall I say standard ?—gauge successors to the 
splendid broad-gauge locomotives built by Sir Daniel 
Gooch fully maintain the reputation for excellence 
established in years gone by. 

I have made three runs between Paddington and 
Bristol with express trains, and one trip from Bristol 
to London on a fast “ vacuum goods ’’—this to enable 
me to see the performance of Mr. Churchward’s new 
2-8-0 type engine No. 4700, specially built for fast 
goods traffic. On my first trip 1 went down to Bristol 
(Temple Meads) by the 11.15 a.m. express, which 
performs the run without a stop, being due at Temple 
Meads at 1.30 p.m., 135 min. for the 118.3 miles, 
giving an average speed of 52.6 miles per hour, 
returning on the same day by the train leaving Bristol 
at 5.0 p.m., and running to Paddington, vid Bad- 
minton without a stop, the distance being 117.6 
miles, timed to be covered in 130 min., the arrival 
time being 7.10 p.m., and the average speed 54.3 
miles per hour. The next journey Was made by the 
4.0 p.m. from London, due at Bristol at 6.30 p-m., 
with stops at Chippenham and Bath. The journey 
time in this case was 150 min., 47.4 miles per hour, 
and the running time 140 min., giving an average 
speed of 50.7 miles per hour. My final run was 
made the same day by the fast goods train timed to 
leave Bristol (Temple Meads) at 10.5 p.m. and Bristol 
East Depdt at 11.30 p.m., and due at Paddington 


at 3.50 a.m, 
Tue Roap. 


Before relating my experiences, I will follow my 
usual custom and say something about the road and 
the locomotives. 

I have not travelled over all sections of every line 
in the country, but I feel pretty certain of myself 
when I say that there is no better road in the country 
than that between Paddington and Bristol. Not 
only is it an excellent road bed, but the gradients are 
wonderfully easy. Leaving Paddington, the road 
rises up to Hayes, 10.9 miles, at 1 in 1760 to lin 1320, 
and on to Slough, 18.4 miles, it falls at similar rates.- 
From Slough to Reading, 36 miles, is almost all 
uphill, mostly at 1 in 1320, with two short lengths of 
1 in 892 and lin 728. Between Reading and Didcot, 
53.1 miles fror London, the line still continues to 
rise on gradients of 1 in 1863 to 1 in 1320, and the 
next 24.2 miles up to Swindon, 77.3 miles, are also 
on ascending gradients, which vary from 1 in 754 to 
1 in 660. There are three short lengths at the latter 
inclination, the first being between the 59th and 60th 
mile-posts,. the second between the 68th and 69th, 
and the third starting from about the 664 post and 
continuing up to Swindon Station. Leaving Swindon, 
the line begins to fall, starting with a short length of 
1 in 660. Wooton Bassett, 82.9 miles, is situated 
about the centre of a dowmthill run of 5.5 miles at 
the same rate, 1 in 660, after whith comes. a steep 
drop for 1,5 miles at 1 in 100 down to Dauntsey, 
87.7 miles. The first 4 miles out of Dauntsey fall 
at 1 in 660, and the following 7 miles through Chippen- 
ham, 94 miles, and Corsham, 98.3 miles, almost up 
to Box Tunnel, rise at the same rate. On entering 


the tunnel, the line falls at 1 in 100, and this rate 
continues for the whole distance through the tunnel, 
after which it flattens out to 1 in 120 and 1 in 133 
down to Box Station, Thence on, to Bath, 106.9 
miles from Paddington, there are easy down gradients 
of 1 in 850 to 1 in 3840, and for the remainder of 
the distance to Bristol the line falls mostly at 1 in 
1320. Between Bristol and Wootton Bassett, vid 
Badminton, the road is rather difficult, the ruling 
gradients being 1 in 300. The first 4} miles are up- 
hill, about 2} of which are at 1 in 75. There is 
then a short fall through Filton, about 4} miles from 
Bath, and then follows continuous climbing at 1 in 
300 all the way to Badminton, 17.7 miles from 
Bath and 100 from Paddington. The 17 miles on to 
Wootton Bassett are, with the exception of the last 
6} miles, all down hill at 1 in 300 to 1 in 400, and the 
6} miles before Wootton Bassett rise at 1 in 300 
almost the whole way. At Wootton Bassett the 
Badminton road joins the main line, a description 
of which I have already given. 


GREAT Western ENcINeEs. 


I now propose to devote some attention to current 
Great Western locomotive practice, and although in 
doing so I may possibly be trespassing beyond the 
limits prescribed from these articles, I offer no apology 
for doing so, because Great Western locomotives 
differ materially from usual British practice, and 
thus demand special. consideration. 

Some little time baek, when in the United States, 
I remember discussing at some length American prac- 
tice with a locomotive engineer, and when on the 
subject of the Pennsylvania locomotives, the engi- 
neer to whom I was talking said, ‘‘ We do not con- 
sider them—Pennsylvania locomotives—as being 
representative of American design.”” I mention this 
because the same remark may be applied to Swindon 
practice. Great Western engines have always differed 
from contemporary locomotives on other lines, and 
those now turned out from the Swindon shops form 
no exception. At present Mr. Churchward has two 
principal classes of locomotives in service for main- 
line express passenger traffic, and both are of the 
4-6-0 type. One class has two outside cylinders, 
18}in. by 30in., and the other has four cylinders. Of 
the latter there are two classes, one having ]5in. and 
the other four 14}in. cylinders, the stroke in both 
cases being 26in. Of these engines, the two-cylinder 
class appeared first, bringing with it features unusual 
in British locomotives, chief of which was undoubtedly 
the large Belpaire boilers, having a tapered barrel 
section much used in the United States, but then 
unknown in this country.. The smoke-box, too, was 
made cylindrical, with a drum head tube plate and 
the large outside cylinders, each cast complete with 
its piston valve chest and half saddle, on which the 
smoke-box restad, formed another distinctive feature. 
The Stephenson type of valve gear fitted was also 
arranged in a manner somewhat unusual, and like 
the other features mentioned, savoured a good deal 
of American practice. 

Other constructive features of these, and other 
Swindon locomotives, consist of equalised spring 
rigging for the eoupled axles, and a leading bogie, 
the framing of which is built up in a similar manner 
to the practice followed in America. I may also 
point out that brake blocks are applied to each of 
the bogie wheels, a feature quite unusual in this 
country. One of the earliest of these large 4—6—0 
type engines to be built was named Albion, and she 
ran in competition for some time with the four- 
cylinder De Glehn compound “ Atlantic” type 
locomotive named La France, which was constructed 
in Franee for service on the Great Western. The 
French engine ¢arried the high steam pressure of 
227 lb. per square inch, and to meet it Mr. Chureh- 
ward constructed his boiler to carry a pressure of 
225 lb., which since has become standard for all large 
engines built at Swindon. Thus another distinctive 
feature comes into prominence, for no other engines 
in this country use anything like so high a pressure. 
Albion, after running some time as a six-coupled 
engine, was converted into an “ Atlantic,” a pair of 
small wheels taking the place of the trailing coupled 
wheels originally used. This conversion was made, 
I believe, in order to enable a better comparison to 
be made between the Swindon engine and La France, 
the French compound “ Atlantic.” 

In the year 1905 two more French four-cylinder 
compound “ Atlantics ” of a larger size were delivered 
to the Great Western, and in the following year Mr. 
Churchward built his very celebrated locomotive 
No. 40, North Star, an engine of the 4-4-2 type, 
but having four cylinders, two between the frames 
placed well forward and somewhat in advance of the 
smoke-box. These cylinders drove the leading wheels 
through the medium of a built-up crank axle. The 
outside cylinders were placed as far back as the leading 
coupled wheels would allow, and drove the trailing 
wheels. Thus four cylinders were arranged, two driv- 
ing on to one and two on to another axle, and the 
inside and outside connecting-rods were enabled by 
the forward position of the inside cylinders to be 
practically of equal lengths. Piston valves were used, 
placed on the top of the cylinders, and arranged to 
give inside admission. Walschaerts’ valve gear was 
applied to the inside motion, the expansion links for 
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which were carried in bearings cast integral with a 





strong box casting stretching between the main 
frames at a point between the outside cylinders. 

The valves for the outside cylinders received their 
motion by means of horizonta! vibrating levers of the 
first order, driven by the valve gear of the adjacent 
inside cylinder ; in this way the two sets of valve motion 
were made to operate all four valves, an arrangement 
made possible because the inside and outside crank 
pins on each side of the engine were on opposite 
centres, their respective pistons thus moving in 
opposite directions, the inside cranks being placed 
at 90 deg. to each other. 

For the outside connecting-rods Mr. Churchward 
adopted a very unusual form of big end. It is simply 
a bushing similar to that generally used for coupling- 
rods. This was also a feature of the earlier 4-6-0 
and 4-4-2 engines. For the inside crank pins a form 
of rod end very like those used on the French com- 
pounds was adopted, the rods having a forked end, 
into which the brasses are fitted, they being held in 
place by a cotter. 

Generally speaking, the special features which I 
have mentioned as being incorporated in the con- 
struction of No. 40 were used in the earlier two- 
cylinder 4-6-0 and 4-4-2 engines, as No. 40 mainly 
differed in having four instead of two cylinders. 

There are now no 4-4-2 type engines in service 
on the Great Western, except the three De Glehm 
compounds. All the Swindon-built “ Atlantiecs *’ 
have been converted to those of the 4-6-0 type. 
There are many two-cylinder 4-6-0 engines running, 
but I think it can be said that the standard form of 
express locomotive for heavy main-lime traffic is the 
four-cylinder 4-6-0 type, of which No. 40, although 
when first built it took the form of an “ Atlantic,” 
may be said to be the forerunner. 

Before leaving the subject of construction and 
passing on to that of performance, I must mention 
one or two other points, and give some particulars 
of the leading dimensions of these engines. Referring 
to the boiler for a moment, a notable feature is the 
absence of a dome. ‘Thus the engines follow a pre- 
cedent established by Sir Daniel Gooch, who did not 
use domes on his celebrated broad-gauge engines. 
The steam for the cylinders is taken from a point 
over the fire-box by means of an internal pipe running 
forward to the smoke-box tube plate, the regulator 
being placed in the smoke-box. The regulator handle 
works in a sector on the back plate of the boiler 
much as usual, but has one handle which branches 
out from the centre at an angle towards the driver, 
who stands on the right-hand side. Working in 
conjunction with the regulator is a steam valve for 
supplying steam to the sight-feed lubricator. The 
arrangement is such that the lubricator only works 
when the regulator is open. Another arrangement 
is a small catch fitted to the regulator handle, which 
holds the regulator just open for the supply of “ drift- 
ing steam” when running down long banks, at the 
same time keeping the lubricator in action. The 
engines have a screw reverse gear, and the index 
plate is marked to show the eut off per cent. Two 
injectors are provided. One is of the exhaust steam 
pattern. They are both below the footplate, and 
delivery is made to a top feed arrangement, the water 
being sprayed through the steam space and delivered 
through non-return valves placed one on each side 
of the safety valve mounting.. The vacuum brake 

on the engine, tender and train, A brake 
cylinder is fitted between the frames for the coupled 
wheels, another mounted on the bogie framing works 
the blocks on the bogie wheels, and a third on tho 
tender operates a block on each of the six wheels. 
An air pump driven from one inside crosshead main- 
tains the vacuum while running, and an ejector 
creates the vacuum for releasing the brakes. One 
water gauge glass only is fitted. 

The ordinary gravity sanding gear is used, there 
being pipes to the leading and secend pairs of coupled 
wheels. It is only fitted for forward gear running. 
The boilers of all engines are now fitted with flue tube 
superheaters, designed and constructed at Swindon, 
and dampers are used. They are operated by a small 
steam cylinder placed on the side of the smoke-box, 
opening and closing the dampers with the opening 
and closing of the regulator. The side footplating 
on the two and four-cylinder engines is well raised 
to clear the coupling and connecting-rods. This is 
a good feature, and makes the outside cylinders and 
motion very accessible. 

The cabs of Great Western engines are not com- 
modious, but considering the size of the boiler a 
good view of the track and signals is afforded. This 
is,due in a large measure to the shape of the Belpaire 
fire-box, which tapers towards the back plate from 
the throat plate, so that the back head of the boiler 
is of relatively smal] proportions. Two side windows 
are provided in the spectacle plate, and two more 
small windows are disposed above the fire-box. The 
engine deck is raised very high, and the fire-door is 
almost on a level with it. The tenders are much 
lower—that is to say, the tank porticn—than is 
usnal, A water scoop is fitted, and a float indicator 
shows the quantity of water in gallons in the tank. 

I travelled on two different locomotives cf the four- 
cylinder type, one being Queen Phillipa, No. 4037, 
and the other Queen Elizabeth, No. 4036. There are 
four different lots, or series, of these engines, built 
in 1907-8-9-10, known respectively as “ Stars,” 
‘** Kings,” “‘ Knights,” and ‘* Queens.’’» The principal 
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dimensions of these remarkable locomotives are as | against any detrimental effects on the castings can 
follows :— | easily be taken, The high-pressure end of the casing 
| is, for instance, made of cast steel. The complete 


Cylinders, four 
casing is divided on the horizontal centre line, and 


Coupled wheels, diameter 


I4}in. by 26in. 
6ft. Sin. 


Rogie wheels, diameter. . St. Zin. the top half may be lifted without breaking any pipe 

an cartacte— 1685.60 ea. ft. | Joints or dismantling the governor gear, thus giving 
Fire-box pea, 154.78 - ft. | free access for the examination or removal of the rotor. 
Total : 1840.38sq. ft. | The supporting feet are arranged at the low-pressure 
a oo heater — ms bi 8q. > end at each side of the turbine casing and are cast in 
baat mee el "27.07 sq, ft, | ne with the exhaust chamber, by this means ensuring 

Working steam pressure -. 22510. per eq. in. 

Tractive effort at 85 eis cent. boiler 

pressure ‘ +» «- 285,3001b. 

Weight on coupled axtes 55 tons 8 ewt. 

Total engine weight ‘ 74 tons 12 ewt. 

Water capacity of tender 3500 gallons 

Coal capacity of tender 6 tons 

Total weight, full... - 08 Lian, ee 

Total weight, engine and tender in 


working trim .. 115 tons 12 ewt. 


The four-cylinder 
15in. cylinders are generally similar to the 14}in. 
engines. They are known as “‘ Princesses,”’ the first 


engine, No. 4046, constructed in 1915, being named 


Princess Mary. 








Recent Improvements in Steam 
Turbine Design. 
No. IIL* 


THE ENGLISH ELECTRIC COMPANY. 


THE first of the several firms which constitute the 
English Electric Company, of Queen’s House, Kings- 
way, London, to take up the manufacture of steam 
turbines was Willans and Robinson, which had already 


migrated to Rugby from Thames Ditton and had de- 
veloped the high-speed Willans steam engine to 
about the limit of its capacity. It was this firm which 
introduced the “‘ disc and drum” or hybrid Curtis- 
Parsons machine, but. now the pure impulse type is 
favoured by it. 


The machines manufactured by the English Electric | 


Company range from 100 kilowatts at 5000 revo- 
lutions per minute to 30,000 kilowatts at 1500 
revolutions per minute. A typical example of 
one of the firm’s latest machines is given in Fig. 
17. The blading is varied in the several sizes 
to suit the individual conditions. Thus in most cases 
the steam first acts on a velocity compounded 


+-6- 0 eye engines, having | 


and the way in which the core is set up in the mould. 
For convenience in erecting and dismantling, the dia- 
phragms are made in halves with a horizontal joint, 
the top halves being held in position in the turbine 
cover by means of countersunk screws. The horizontal 
joints between the diaphragms are held in register 
and made steam-tight by the use of bronze keys which 
engage both top and bottom halves, The sealing of 
the central openings in the diaphragms, through which 
the shaft passes, is effected by means of labyrinth 

















FIG. 17— 


5000 KILOWATT 3000 REVS. PER MIN. TURBO ALTERNATOR 


that a low temperature is uniformly maintained, not | packing glands, formed by soft copper strips of knife- 


which the machine is operated. 
fixed by a bolted connection between the exhaust 
chamber and the exhaust end pedestal bearing, as 
shown in Fig. 16, so that all expansion takes place 
towards the high-pressure end. The steam-end 
bearing pedestal, which carries also the thrust block, 
is connected with the turbine casing and is designed 
with freedom to slide in an axial direction over a 
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FIG. 16—-SECTION THROUGH 


impulse or Curtis wheel and then on a series of blade | 
dises of the Rateau type, while in other cireumstances 
there may be two single-stage impulse wheels. With 
the first arrangement the pressure of the steam is 
reduced to nearly one-fourth of its initial value in 
passing through the first nozzles, with a corresponding 
localisation of high temperatures ;~ while with the 
second design the first set of nozzles reduces the 
pressure by about 50 per cent. and the second set by 
almost @ similar proportion. In either case, however, 
the length of the turbine easing which is subject to 
high aa is strictly limited and precautions 





* No. IL. appeared May 20th. 


exceeding that corresponding with the vacuum under | edge section, which are caulked into parallel grooves 
The turbine easing is | so that the knife edges point outwards and practically 


touch the shaft. 

The shaft is a solid forging, rough turned and 
annealed and re-annealed between various stages of 
its manufacture before being finally ground to gauge. 
The stress in the shaft is small, the design being such 
that the critical speed is always well removed from 
the normal running speed. Before the assembly of 



































steel feather in the bed-plate and thus to follow the | 
| both at the high-pressure and low-pressure end of the 


expansion of the casing. 


The nozzles for the first pressure stage are carried | 


in segmental castings which are bolted to the cast steel 
cover at the high-pressure end of the turbine casing. 
Steam passages of the pre-determined form are 
obtained by means of shaped partitions of an alloy, 
such as nickel steel, in the cast nozzle plate. The 
nozzles for the remaining stages are similarly formed 
round the peripheries of the east iron diaphragms, and 
in order to reduce friction and to ensure correctness of 
shape the nozzle exits are accurately machined. 
Figs. 18 and 19 show the method of assembling the 





| 





TURBINE WITH ONE CURTIS WHEEL 


the dises the shaft is accurately balanced. The glands, 


turbine casing, are of the carbon ring type and con- 
sist of a series of carbon rings which are held in close 
contact with the shaft by means of garter springs, a 
space being left inside the outer ring which is supplied 
with sufficient steam at atmospheric pressure to pro- 
vide an effective steam seal. The rings are made in 
three segments, from a graphitic carbon compound 
of uniform texture, and when assembled bear against 
a special sleeve which is forced on the turbine shaft. 
These glands may be dismantled for inspection or the 
renewal of the rings without disturbing the turbine 


' division plates before the.easting of the diaphragms | casing or the bearing pedestal. 
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The position of the rotor relative to the turbine 
casing is maintained by means of a thrust bleck of the 
Michell type, which is provided with means for close 
longitudinal adjustment in order that the blade 
clearances may be accurately fixed before the turbine 
is put into commission. After the adjustment has 
been made the block is firmly secured in position by 
means of a special locking device. The oil for lubrica- 
tion is obtained from the same pressure supply as 
that for the main bearings. 

The discs are made from solid steel forgings and 


separately balanced before assembly on the shaft, | drawn for cleaning purposes while the turbine is 


| and after assembly the complete rotor is accurately 


balanced. 


running. As an insurance against the possibility of 
failure in the main oil supply, an @uxiliary steam- 


The moving blades, of which we give an illustration | driven oil pump, of the duplex reciprocating type, is 
in Fig. 21, are produced from solid nickel steel | provided, and is so connected with the oi] system that 
bar and are machined all over to gauge, the surfaces | it automatically comes into operaticn in the event of a 


being finally polished to reduce frictional Josses and | failure in the pressure. 


This auxiliary pump is also 


liability to erosion. In all cases the blade roots, which | used when starting up the turbine before sufficient 


"99 


are of “I 


section, fit into corresponding grooves | speed has been gained to create the requisite supply 


in the peripheries of the dises, the blades being inserted | from the main pump. 


through windows which are afterwards closed by 


The turbine is controlled by a vertical governor of 








FIGS. 18 AND 19 


the 


stresses 


during processes of machining are freed from 
internal by repeated annealing. The sur- 
faces are finished dead smooth in order to reduce the 
frictional losses between the rotating wheels and the 
steam. The discs are of a profile section proportioned 
to reduce to a minimum the stresses in the metal at 
the hub, and are mounted on the turbine shaft by 
means of supporting rings. The shaft is grooved to 
receive these rings, and both dises and rings are keyed 
firmly in position. The discs are made to slide over 
the shaft and the rings arranged to support the outer 


raises. Se 
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CORE FOR GUIDE DIAPHRAGM WITH NICKEL STEEL 


means of special wedge-shaped locking pieces. In 
assembling the blades the correct spacing is usually 
obtained by means of distance pieces which form an 
integral part of the blade, but in certain cases the dis- 
tance pieces are inserted separately. The blades are 
shrouded with steel strips, tangs being machined at 
the ends of the blades to provide a means of attach- 
ment. These tangs fit into rectangular shaped holes 
cut in the shrouding, and the outer ends of the tangs 
are afterwards riveted over. 

Oil under pressure, both for the jubrication of the 


Ow Relay Cylinder 
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edges of the hubs. An important feature of this 
method of securing the discs is that the points of 
upport are kept at the outer edges of the hub, thus 
avoiding contact at the centre of the disc where the 
maximum stretching caused by centrifugal force 
occurs. When the discs are rotating at high 
speed the stretch at the centre tends to close the 
outer edges of the hubs. This action, the makers 
claim, produces a tighter fixing and eliminates 
the danger of the dises becoming loose on the shaft 
when fully stressed. Each dise with its blading is 





bearings and for the operation of the main governor 
gear, is provided by means of a small rotary gear 
pump, which is driven through worm gears from the 
turbine shaft, as shown in the end section through the 
turbine, Fig. 20. The oil, after leaving the pump 
under pressure, passes directly to the governor gear 
and through a large cooler to the bearings, flowing 
back by gravity to the main reservoir through a 
strainer. The reservoir is carried inside the bed-plate, 
but consists of an independent steel] plate tank. The 
strainer plates are so arranged that they may be with- 


PLATES 





IN POSITION 


the totally enclosed centrifugal type, as shown in 
Fig. 20, constant lubrication for which is obtained 
from the pressure oil supply, while ball bearings are 
employed wherever possible. The governor operates 
the main throttle valve through the intervention of an 
oil relay of normal type. 

The nozzle control valves divide the high-pressure 
steam belt into three sections and are directly actuated 
from the oil relay cylinder of the governor gear. 
The several sections are provided with sufficient 
nozzles to carry 60 per cent., 100 per cent., and 125 per 
cent. of the normal full-load duty respectively. The 
governor gear is so arranged that the first portion of 
the travel of the oi] relay piston affects only the supply 
of steam to the first section of nozzles, but any move- 
ment beyond this is utilised to open consecutively the 
full-load and overload valves. 

A speed-adjusting gear is fitted to the turbine, by 
which the speed may be varied 5 per cent. on either 
side of the normal while the machine is in commission. 
This gear is usefu) for adjusting the frequency when 
bringing alternators into step, and may be arranged 
for control either from the starting platform or from 

















FIG. 21—TYPICAL BLADES) 


the switchboard by means of a smal) motor arranged 
above the adjusting gear. The emergency governor 
consists of an unbalanced ring mounted concentrically 
on the turbine shaft next to the thrust block and held 
in position by means of a powerful g@ompression spring, 
which works a trip gear as shown in Fig. 20. 








The Electrification of the Swiss 
Railways. 


(From our own Corresponent.) 
GENEVA. 

PerRHAPs no country in the world is so greatly 
dependent as Switzerland upon electric current for 
the running of its railways, and few countries have 
so much electric power available. On the other hand, 
Switzerland has no coal mines, and is obliged to buy her 
coal, usually from her neighbouring countries, though 
during the war she had to get it from England and 
even from the United States, at prices which rose 
from 27.4f. per ton in 1913 to 190f. per ton in 1920. 
No wonder, therefore, that the financial condition 
of the Swiss railways should at present be the reverse 
of satisfactory ; and the Federal or State railways 
were obliged to raiso, in the United States, at tho 
end of last year, a loan amounting to 300,000,000 
dols., at an interest of about 9 per cent., solely for the 
purpose of buying eléctric plant, building electric 
power stations, and generally carrying on the work 
of electrification begun under happier auspices. 

I have just travelled from one end of Switzerland 
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to the other, to see the pregress of the work. So far, 
the electrification of the St. Gothard line, which is 
139} miles long, and which runs from Lucerne to 
Chiasso, on the Swiss-Italian frontier, is the principal 
conversion work attempted in Switzerland up to the 
present. I travelled over it from Erstfeld, on the 
northern side of the St. Gothard tunnel, to Biasca, 
on the southern side, in a 450-ton train, which was 
hauled by a single eleetric engine, of strikingly modest 
proportions and appearance, built at Winterthur, in 
Switzerland. These engines cost £40,000 each to 
build, or exactly twice as much as they would have 
cost before the war, against which, however, must 
be set the faet that electric traction on the St. 
Gothard line alone has been saving the Federal 
railways about 3000 tons of coal a month lately. 

The highest altitude reached by the line is 3786ft., 
which is at Goeschenen, which is situated near the 
northern portal of the great tunnel, 9} miles in length. 
Altogether this line has eighty tunnels, the tota! 
length of which is about 30-miles, and no less than 
324 bridges of over 32ft. span. Hence, although the 
line is not quite 140 miles in length, its electrification 
Was not easy, especially as the maximum gradient is 
as great as lin 4. The engines on this line are able 
to haul a train weighing 860 tons between a station 
called Arth-Goldau and Chiasso, 122 miles, and to 
do the journey there and back in.28 hours, stopping 
15 min. at each place. The maximum speed of these 
locomotives is about 40 miles an hour, they weigh 
128 tons, and their length is 63ft. The difference 
between the goods and the passenger locomotives 
is that the latter have a maximum speed of 47 miles 
an hour, and are able to cover the journey between 
Lucerne and Chiasso, 139} miles, thrice in 24 hours, 
stopping one quarter of an hour each time at the 
termini, and to haul a load of 450 tons, These engines 
equipped with Westinghouse brakes, with a 
hand brake, a compressed air signal whistle, and 
Single-phase current, the pressure of which 
is reduced to 585 volts in transformers on the loco- 
motive, is employed. 


are 


sanders. 


For the first time since the St. Gothard tunnel was 
opened for traffic I was able to go through it with the 
window open and without smoke. The 9 miles odd 
took exactly 14 min. to traverse; the speed was, 
therefore, not greater than that attained by the old 
steam locomotives. 

At present about 30 per cent. of the entire network 
of Swiss railways is electrified—1012} miles in all, the 
single-phase alternating current being almost in- 
variably used. What it will mean to the State rail- 
ways alone when they are able to introduce electric 
traction on all their lines may be guessed from the 
fact that in 1919, 69,000,000f. of the Swiss Federal 
railways’ total expenditure of 290,892,080f. was for 
coal only, and that with a greatly reduced train 
service, while the total railway traffic had decreased 
to the proportions of that of 1909, and the number 
of passengers, which in 1913 had attained 128,800,000, 
fell in 1918 to only 103,600,000, and in 1919 was not 
more than 114,352,000. 

No country, indeed, has suffered more from the 
offects of the warthan Switzerland, the railway junction 
of Europe. It was hoped that international traffic 
would begin to recover after the Armistice, but for 
one reason and another that has not been the case, 
or only to a very limited extent. Thus in February, 
1921, the Swiss Federal railways carried only 
6,090,000 passengers and 905,000 tons of goods—a 
considerable decrease compared even with the figures 
of the preceding month of January. The result of the 
working of the lines in February last was a deficit 
of 2,592,000f., and the deficit for the first two months 
of this year amounted to 6,750,000f., whereas in the 
corresponding period of 1920 there was an excess of 
receipts over expenditure amounting to more than 
4,000, 000f. 

One reason for this unsatisfactory state of affairs 
is no doubt the Jong-continued high value of the Swiss 
france and the abnormally low value of the money of 
the countries surrounding Switzerland. Thus, 100 
German marks, which before the war were worth 
120 Swiss franes, are now worth only about 9 Swiss 
francs ; 100 Italian lira, which used to exchange for 
100 Swiss francs, are now worth only about 25 or 26 ; 
while 100 French franes have long stood at between 
40 and 41 Swiss francs; and the Austrian krone is 
worth almost nothing. One hundred Austrian 
kronen, which should be normally worth 103 Swiss 
frances, are only worth If., or even less. All these 
neighbouring countries cannot afford to convey their 
goods to another country across Switzerland, nor 
can they afford to travel on Swiss railways and pay 
Swiss prices. Germany sends goods to Italy via 
Austria; France is sending them to Italy via the 
Mont Cenis, and not through Swiss territory. More- 
over, the competition of motor vans for the convey- 
ance of goods by road has hit the Swiss railways very 
hardly mdeed, the public, even in the interior of 
Switzerland, finding it cheaper, at present raifwa‘y 
to send goods—especially heavy goods—by 
motor van than by railway. 

In 1919, Switzerland had only 751 motor vans, but 
by June, 1920, she had already 3300, and since then 
the number has increased considerably, owing to the 
Federal railways having raised their freight charges 
on August Ist last. The railway authorities, indeed, 


rates 








went the length of petitioning the Government to 
prohibit the use of motor vans for the conveyance of 
heavy goods, pleading that they had invested money 
in goods sheds, receiving offices, goods trucks, &c., 
and had to keep an expensive staff. _The public, 
however, laughs, and continues and will continue to 
use the Confederation’s highway and motor vans for 
transporting its heavy goods so long as it finds this 
cheaper than transporting them by rail. 

It is not merely in goods traffic, however, that motor 
vehicles are competing seriously with railways, but 
in passenger traffic. Thus nearly 95 per cent. of the 
public now travel third class in Switzerland, and the 
5 per cent. or so of first and second-class passengers 
are composed of railway directors, who have free 
passes, and diplomats or foreign Government 
officials, whose fares are paid by their Government. 
To show how nimch the motor car is competing with 
the railways here, I may mention a personal experience. 
The other day I was at Locarno, and I found that a 
motor ear was running regularly from there to 
Lugano, and covering the distance in much less than 
half the time taken by the railway, and at the cost 
of only a second-class railway ticket. Well-to-do 
tourists are also beginning more than ever to desert 
the railway carriage for the motor car. Thus I know 
of an American family of five persons, who have been 
touring all over Switzerland in a motor car, which 
they bought in France, and found this way of travel 
in the end came no more expensive than the railways, 
considering that they took their luggage with them. 
They saved not only the cost of luggage registration, 
which is very heavy now in Switzerland, as elsewhere, 
but the cost of porters at railway stations and the 
expense of transporting luggage from the railway 
stations to the hotels and vice versa. 

Possibly when the electrification of the lines in 
Switzerland is completed, the cost of tickets and of 
luggage registration rates and freights wil! be reduced ; 
but at present the competition between the motor car 
and motor van on the road and the railway carriage 
and truck on the rails is increasingly keen. The cost 
of electrification, however, is very considerable. 
Thus the original estimate for the electrification of 
the St. Gothard line from Erstfeld to Pellinzona 
was 38,500,000f., plus about 2,000,000f. for repairing 
workshops, that is to say, altogether about 
41,000,000f.; but the sum hitherto spent cannot 
be less than about 100,000,000f. «It is now suggested 
that many of the 120,000 unemplayed in Switzerland. 
should be given work on the @ectrification. of the 
Federal railways, a work which the nation” has at 
heart. and that that would be a nach more/remunera- 
tive way of employing them than Some ofthe not 
really necessary works being more or less imvented 
for them. 

Electrical experts have been trying,@xperiments 
recently on the St. Gothard apd Létschberg_ lines 
with the latest form of regenerative Gontrol from 
which much is hoped. Here, again, the drawback 
is that to fit an engine with the necessary equip- 
ment is expensive, costing about 50,000f., plus 
about 15,000f. for the necessary new installations 
at the power station. 

It is difficult to estimate what will be the ultimate 
cost of electrifying the St. Gothard line, because 
the iron bridges have all proved:too weak.for electric 
locomotives, and sixty of the smaller vones, have 
accordingly been strengthenéd by armoured concrete 
with a Javer of ballast, whilé‘the larger jronsbridges 
must either be strengthened by arehes benesth or be 
replaced by stone bridges. Up to the present, fourteen 
iron bridges have been replaced by stone bridges. 
Some crities go the length.of e@iticising the.railway 
authorities for spending millions on reconstructing @ 
railway in face of the present fompettos of motor 
cars and motor vans.andthe coming competition of 
aeroplanes. 

The -railway’ authorities, however, declare that 
they must either let the railways go to rack and ruin 
or attempt to keep them up todate. One thiug the 
public is finding out, and that i§ that nationaliSation 
of railways is not a panacea for allhor even for gny ills. 
On the contrary, it has realised that nationaljsation- 
State management—does not pay in the case of 
railways, and of all the various methods of -réforming 
the Swiss State railways which are now being in- 
sistently urged, none is more frequently meutioned 
than that the State railways should cease to be 
managed by the State and again become private 
property. It all comes back to the old saw, that we 
learn by experience. Experience has shown the 
Swiss people that railway nationalisation does not 
answer. 








Obituary. 


CHARLES LOUIS OECHSNER 

THe death is announced of Mr. C. L. Ocechsner, 
whose name is well known to those who haye had 
any dealings with the British Thomson-Houston 
Company, Limited. Mr. Oechsner, who was born 
at New Orleans in 1866, had been connected with that 
company and the firms associated with it ever since 
the year 1888. He joined the London staff in 1899 
and the Rugby steff in 1901. 








British Industries Fairs, 


In July of last year the Board of Trade appointed a 
Committee to consider the best policy to be adopted in 
future as’ regards British Industries Fairs, particularly in 
respect of the centres at which they should be held, the 
trades which should be included, and the classes of exhi-. 
bitors who should be allowed to participate, The Com- 
mittee was composed of the following:—Sir Frank 
Warner (chairman), Mr. W, Anderson, Mr. P. W.., L. 
Ashley, C.B., Sir W. H. Clark, Mr. J. W. Murray, Mr. 
G. C. Vyle, and Major F. H. Wedgwood, with Mr. A. G. 
Chuter as Secretary. This Committee has just issued a 
report in which it states that it is of opinion that, other 
things being equal, the ideal arrangement would be for 
the Fair to be concentrated in one centre, and that centre 
London. It recognises, however, that this expression of 
opinion may require some qualification in particular cases, 
and it has given very careful consideration to the question 
whether the Glasgow and Birmingham Fairs should be 
continued as part of the British Industries Fair. It appears 
to it that, in Gosia mneiner either or both of these 
Fairs should be con on this basis, the criterion 
should be whether or not they receive the ort of the 
trades concerned to a degree which would justify them in 

i as national Fairs. 

that principle as its criterion, it is of opinion 
that upon the evid bmitted to it, it is not justified 
in ing the continuance of the Glasgow Fair 
as part of the British Industries Fair, The evidence 
indicates that the Glasgow Fair has hitherto failed to 
secure adequate support in the principal industries which 
it comprises—namely, textiles, boots and shoes, an< 
chemicals—and it seems clear that Glasgow is not well 
situated as a centre for these groups of trades. It therefore 
recommends that the trades which have hitherto been 
included in the schedule of the Glasgow Fair should be 
transferred to London or to Birmingham—-the continu 
ance of which latter place is recommended —whichever 
may be most appropriate as regards each particular trade. 

With reference to Birmingham, it is explained that it 
occupies @ more favourable position than Glasgow from 
the standpoint adopted by the Committee, since it is the 
geographical centve for any of the trades inchuded in ¥ts 
schedule, and the evidence indicates that it has received a 
measure of support which would fairly justify its being 
considered as a national Fair. It is therefore recommended 
that it should be continued, unless and until it should 
cease to feceive such support. The Committee adds that 
there are also certain practical considerations which point 
in the same direction. It understands that there is con 
siderable scope for expansion at Birmingham, while there 
would clearly for some time to come be great difficulty in 
providing the necessary accommodation in London in 
addition to that required for the expansion of the London 
Fair on its present lines. The overseas buyer can also 
visit Birmingham from London at little trouble and 
expense within the day, and having regard to the bulk 
and heavy character of many of the Birmingham exhibits, 
there are obvious advantages.in exhibiting them at a local! 
centre. It follows from the foregoing that the Committee 
is not in favour of any new Fairs being initiated in pro 
vincial centres as part of the-British Industries Fair. 

With regard to the question of the trades to be admitted 
to the British Industries Fair, the Committee is of opinion 
that the Fair should be open to all branches of British 
industry desiting to participate. Even in cases in which 
the actual exhibition of the products is impracticable, 
e.g., heavy Machinery, engineering work, &c., the manu- 
facturer may Wish to avail_himself of the opportunity 
afforded by the Fair of bringing his products to the notice 
of oversea# visitors, by means of plans, photographs, 
models, catalogues, &c., and it does not appear proper that 
in a Fair of this character, organised under Government 
auspi any section of British industry should be ex- 
clu The only qualification which the Committee 
would suggest to the above is that, generally speaking, 
display by_.pho &c., cannot be so effective as 
exhibits of actual is, and in cases in which there is 
shortage of space, Committee thinks that space should 
be allocated more freely for exhibits of goods than for 
those of photc s, drawings,.de... The question of the 
allocation of ‘las between the different centres at 
which the Fair ig/held is one that the Committee feels can 
be Jeft to the diseretion of the Department to determine 
in consultation with the respective Fair Committees. 
The Committee is of opinion that the Fair should continue 
to be held, as hitherto, at such a time as will enable buyers 
from overseas to visit it en route to Leipzig and Lyons, 
afid it does not consider that, at any rate for the present, 
sufficient support would be fotthcoming to justify the 
holding of a second Fair in the year. 

Furthermore, the Committee is of opinion that the Fair 
should continue in the main to be restricted, as hitherto, 
to bond fide manufacturers, and to wholesale firms taking 
the whole output of a factory or holding the sole selling 
rights of patented or proprietary articles manufactured 
in the British Empire. 

The reasons which were submitted, in the course of the 
Committee’s inquiry, in justification of this policy appear 
to it heavily to outweigh those urged on the other side. 
In the first place, it thinks that special weight should be 
given in this matter to the views of the manufacturing 
firms, for the sake of which the Fair was originally esta- 
blished, and which have supported it from the beginning. 
The immense majority of these firms are opposed to the 
admission’ of the factor. The Committee believes, too, 
that the overseas buyer doing business on a large scale 
prefers dealing with the manufacturer direct, and the 
success of the Fair in attracting the overseas buyer is 
probably due in no small measure to the facilities which 
it aff him in this respect. It is further an advantage 
to him to know that the product of any particular manu 
facturer is shown in the Fair on one stand only, and at 
one price, anid thet the manufacturer's price. The eral 
admussion of the factor would also make it more difficult 
to ensure that only goods of British origin were included 
in the Fair. There is also the question of space, which is 
inadequate to meet existing requirements. 
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Surprise for Investors. 


More than once recently have the directors of 
well-known industrial concerns decided to withhold 
the payment of a dividend, with the object of con- 
serving the financial resources of the company, having 
regard to the doubtful and difficult times which lie 
ahead. The latest action on these lines has been 
taken by the board of Nobel Industries, Limited, 
still better known by its old name of Explosives 
Trades, Limited. It is announced that the company 
will not distribute any dividend in respect of the 
operations for the past year. The profits for the year 
1920 are not, it would appear, less than those for the 
preceding year, when ordinary shareholders received 
10 per cent., and holders of deferred stock 5 per cent, ; 
but it is felt that owing to the uncertainty as to how 
long the present disastrous industrial situation may 
continue, it would be prudent to carry forward the 
whole of the sum available for dividend. 


Macduff Harbour Improvement. 


THE opening on Wednesday of the harbour exten- 
sion at Macduff directs attentioa to work which has 
been in progress since the summer of 1914. It was 
only a few weeks before the outbreak of war that a 
definite start was made with the extension on the 
north side, and although progress was “naturally 
seriously retarded, the construction was continued 
throughout the whole of the war period. The exten- 
sion includes a new basin of 2} acres and 1500ft. of 
new quayage. The main feature of the work, which 
has been carried out under the superintendence of 
Mr. Arthur Henderson, is that the basin has had to 
be exeavated in solid rock and the spoil has been 
utilised in a reclametion scheme on the eastern side 
of the extension. The average depth of water in the 
new basin is 13ft., and it will provide much-needed 
additional accomunodation for steam drifters and other 
fishing eraft. The cost of the work has been £50,000. 
A slipway is now under construction. 


An Oil Fuel Navy. 


THE announcement in Parliament that the present 
policy of the Admiralty is to build ships to burn oil 
fuel only comes as no surprise to those who are in 
touch with engineering opinion in naval circles. It 
is known, indeed, that the process of converting coal- 
burning to oil-burning ships is being proceeded with, 
and that within the near future the whole of the 
Fleet will consist of oil-burning ships. For this 
reason, a8 was explained by the Civil Lord of the 
Admiralty when the House of Commons went into 
Committee of Supply on the Navy Estimates, a con- 
siderable percentage of the sum of £5,836,000 asked 
for is for works designed to provide oil storage 
facilities on the seale demanded. ‘Tanks are being 
built at various places round the coast as a home 
reserve, war experience having shown the danger of 
not making adequate provision in this respect. 
Provision has also to be made for storage to supply 
oil to ships on stations abroad. On the general ques- 
tion, it was stated that the Navy is paying less money 
for oil than for coal, taking into account the respective 
calorific values. 


Reassuring Report on St. Paul’s. 


Tue progress which is being made with the works 
designed to strengthen the piers which carry the 
dome of St. Paul's Cathedral was the subject in a 
recent note. During the past few days the experi- 
ment of plumbing the dome, last made about eight 
years ago, has been repeated, with results which 
indicate that the condition of the cathedral is not so 
serious as Was imagined. The investigation made 
previously revealed the fact that there was a settle- 
ment of the dome towards the south-west, and led 
to the preservation works now in progress being 
planned. It is also reported that the aid of the 
Society for the Protection of Ancient Buildings has 
been enlisted by Mr. Mervyn Macartney, the consult- 
ing architect of the cathedral, and it is understood 
that his plans for protective works have been ap- 
proved by the experts of that society. 


A Warning to Labour. 


THE tragic aspect of the coal strike, as well as 
other labour disputes which have dislocated industry 
during the past few months, is that those who employ 
the strike weapon are apparently ignorant of the 
fact that they are destroying all chances of permanent 
employment. Mr. Mure Ritchie, a well-known figure 
in the iron and steel trades, has been speaking some 
plain words on the present industrial crisis. He is 
quite certain that these trades cannot pay the prices 
demanded for coal and survive the stress of inter- 
national competition. There is, he reminds the 
workers, a difference of pounds between the price 
per ton of making steel in this country and in France, 
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our markets and drifting on the road to ruin. Thou- 
sands of men in the iron trade have been thrown out 
of employment and many thousands must remain in 
enforced idleness. Mr. Ritchie adds that unless 
manufacturing prices of iron and steel can be reduced 
and cheaper coal is one of the first requirements 
the future of the iron and steel trades is in grave 
jeopardy. If the present strike were settled to- 
morrow, it would make no difference to the iron trade 
unless the settlement included a scheme for enabling 
coal to be sold at a lower price. 


New Motor Fuels. 


Tae work of testing.new motor fuels as an alter- 
native to petrol continues. The arrival in England 
of @ consignment of “ natalite ’ will make it possible 
to make a searching trial of this fuel, and it is satis- 
factory to learn that the whole quantity landed this 
week is to be reserved for experimental purposes. 
Natalite, which is manufactured in South Africa, 
has been used in that country for the past four years 
on an increasing scale, and it is now being produced 
in Hast, Africa as well as in India and Australia. 
Good acgounts of the spirit are given by colonial 
users, and hence the interest which attaches to the 
testing under scientifie conditions of the first con- 
signment to_reach this country. 


Oil Fuel in France. 


Imporrant developments are being made in the 
provision of st@rage facilities for oil fuel at French 
ports. "The i6té Navale de Ouest is now engaged 
in adding to the storage at Havre. “One tank of 10,000 
tons eapacity has been in use for some weeks and a 
second of 5000 toms capacity is on the eve of com- 
pletion. Considerable cargoes of Mexican oil have 
been landed at Havee during a recent period. Addi- 
tional storage is also being provided at Marseilles 
to reinforce the tank of 8000 tons capacity which is 
already ‘available. Those developments, in con- 
junction with the important scheme of port improve- 
ments, concerning which an announcement has just 
been made, reflect the maritime aspirations of France 
in a marked degree. 


Harnessing the Derwent. 


A scHEME for obtaining power from the river 
Derwent was discussed by the Matlock Council a 
few days ago. The report, which has been prepared 
by Mr. D..Palmer Pearson, who is known rather as 
historian than engineer, puts forward a plan for in- 
stalling turbines in the Collingwood stretch of river 
adjacent to the High Tor weir. It is estimated that 
sufficient power could be developed to supply the 
whole of the needs of Matlock for lighting and power, 
and special stress is laid on the need of obtaining 
cheap power for the cable tramways, which have been 
worked at a loss for a considerable period. It 
however, doubtful how far the Council could move 
in the matter without special authority, and the 
Board of Trade is to be approached and expert 
engineering advice obtained before any decision is 
made. 


is, 


Successor to Sir Eric Geddes. 


Now that the Railway Bill, the last act of Sir Erie 
Geddes as Minister of Transport, has been introduced, 
speculation is taking placeas tothe probable next holder 
of the portfolio of Minister of Transport.’ Some who 
are assumed to be in a position to know the intentions 
of the Government affect to believe that the Ministry 
will be dissolved. That is not likely to be the case ; 
the Ministry is probably intended to be a permanent 
body, and although its policy has been and will be 
severely criticised when the need arises, those who take 
an unprejudiced view realisé that a small Government 
department to deal with transport affairs is practically 
essential. Assuming that the Ministry maintains an 
independent existence—it is possible it may be 
reduced to the status of a department of the Board 
of Trade—there is little doubt that Sir Henry May- 
bury has, by his excellent work in connection with the 
roads section of the Ministry, established his claim to 
suceed Sir Eric Geddes. It would be a popular 
appointment with those engaged in the transport 
industries. 


The Upper Medway. 


THE movement for raising funds to prevent the 
upper reaches of the river Medway becoming derelict 
is making satisfactory progress. The practical step 
has been proposed to constitute a Drainage Board to 
take over the functions at present exercised by the 
Conservancy. The powers of the latter, which was 
appointed under the Act of 1911, are limited to the 
section of the river between Tonbridge and Maid- 
stone, and useful work has been done in the deepening 
of the river channel. The financial straits of the Con- 





Belgium and Germany. The result is we are losing 





servators are a case of history repeating itself, as the 


navigation company which had control of the upper 
reaches of the river, as well.as the Commissioners who 
preceded that company, appear to have experienced 
difficulties in finding the necessary sums for main- 
tenance and improvement works. Even, however, 
should it be decided to establish a Drainage Board, 
this body could not be formed without some delay, 
and unfortunately the situation brought about by the 
decision of the Conservators to discharge their staff 
calls for immediate action. Hence the proposal to 
tide over the emergency period by means of funds 
raised by a special rate. 


Colonel Crompton’s Golden Wedding. 


Tue wide circle who know and appreciate the good 
work done by Colonel Crompton in connection with 
the engineering industries will be interested to learn 
that on Tuesday next this veteran worker celebrates 
his seventy-sixth birthday, and that Saturday of the 
same week marks the fiftieth year of his marriage. 
The celebration of the golden wedding of himself and 
Mrs. Crompton at their Yorkshire home near Ripon, 
on June 4th, has a double significance. That date 
is also the jubilee of the first important trials of rubber 
tires made for engines built for the Indian Govern- 
ment. Colonel Crompton was, of course, closely 
associated with that work, which, it is justly claimed, 
marked the commencement of high-speed mechanical! 
transport by road. Troops of friends will visit Ripon 
on Saturday week to tender their congratulations to 
Colonel and Mrs. Crompton personally. Those who 
are compelled to forego the privilege will join in the 
friendly greetings which on such an occasion are spon- 
taneously evoked. 


Future of the Railways. 


Tue Railway Bill now in course of second reading 
is being opposed not only by railway interests, both 
on the capital and labour sides, but by many sections 
of the trading community. Scottish railways, which 
have united with the object of making their opposition 
effective, insist that some of the provisions of the Bill 
are contrary to the Act of Union, and will be resisted 
as being unconstitutional. The real objection to the 
Bill is that it seeks to perpetuate Government control 
of cormercial enterprises without financial responsi - 
bility. It is clear,opponents of the Bill insiet, that 
Government policy, in making extravagant and 
unnecessary concessions to workers with regard to 
wages and working conditions, has destroyed all hope 
of the railways being operated at a profit and has 
at the same time made it impossible for the companies 
to raise fresh capital for developments. This is the 
crux of the situation. The Government Bill ignores 
it, and while itseeks to direct and fetter railway 
policy, it declines to face the real issue. The Ministry 
of Transport wants to call the tune without paying 
the piper. 


Economy in the Public Service. 


THE circular which has been issued to Government 
departments urging the reduction of their expenditure 
by 20 per cent., which represents an annual saving of 
£113,000,000, indicates a laudable, if somewhat 
belated, desire to avoid fresh taxation. It is appar- 
ently realised thatany increase in taxation would 
seriously hamper the recovery of British industry ond 
commerce, thus ultimately intensifying the difficulty of 
the position, and that it would on that account be most 
vehemently opposed by the House of Commons and by 
public opinion in the country. 


Science and the Civil Service. 


Tue report which has been made by a Committee 
of the British Science Guild on the utilisation of science 
in public departments reflects a tendency of the times 
to recognise the value of scientific education for those 
in State service. It is insisted that tests of scientific 
knowledge are not accorded due weight by those 
responsible for the papers set for competitive examina- 
tions for posts in the Civil Service. This defect should, 
it is argued, be remedied without delay. For positions 
appointment to which is not obtained by examination, 
it is suggested that the qualifications of candidates 
should be tested by an advisory technical and scien- 
tific board, and that where a department or & section 
of a department calls for work of a scientific or tech 
nical character the administrative responsibility 
should be placed in the hands of an officer with full 
techni¢al qualifications. This need applies with 
special force to certain departments of the Admiralty, 
the Colonial Office, and the Ministry of Agriculture 
and Fisheries. The recommendations made in the 


report may seem quite obvious and apparently 
unnecessary, but those who are acquainted with the 
manner in which Civil Service appointments are made 
and the character of the examinations are aware that 





the reforms advocated have hitherto made no appeal 
to the authorities, 
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The Water Drums of Yarrow Boilers 


F Iv is a commonplace of mechanical engineering 
that no one can tell what will happen to a design 
until it has been tried in practice. Many and many | 
an invention that has looked perfect on paper has 
revealed defects when actually made, and many 
more, almost as many perhaps, have worked well on 
a small scale or for a short period, and have, when 
made larger and used for a long time, exhibited 
inherent defects. But such a case as that presented 
by the grooving of water drums of Yarrow boilers 
must be very exceptional. For many years these 
drums were made of the familiar “‘ D”’ pattern, and 
great numbers of them were in use in naval vessels 
of various kinds. They gave no cause for anxiety 


and, as far as we have been able to discover, deve- 





FIG, 1 


loped no serious defect. No one supposed for a 
moment that there was anything wrong with them, 
though every engineer recognised that a vessel of 
that form would be subject to deformation under 
pressure. Indeed it might almost be said that the 
form was only accepted because there was no reason- 
able alternative. 

It was not till the war came that a defect revealed 
itself and reached such proportions that the D-shaped 
drum had to be replaced by one of cireular cross 
section. Why the war should have brought out the 
weakness is not very clear, but the justifiable assump- 
tion is that there were more frequent variations in 
pressure and that steam was raised more quickly and 
with less care than in peace times. It was said in the 
evidenee placed before the Royal Commission on 
Awards to Inventors that several failures, in which 
lives were sacrificed, caused a loss of morale amongst 
crews, and that the matter beeame so serious that 


familiar form of the Yarrow drum will be recognised. 


ness and stiffness of the tube plate and the true semi- 
circular form of the wrapper plate, there would be no 
appreciable deformation under working pressure. 
That view was supported until war service showed that 
bending did take place, and that as a result grooving 


occurred just where it would be looked for ; that is to | 


say, at the inner edge of the lap joint. To stop it 
various plans were tried, all directed to stiffening the 
wrapper, but without suecess. It then became clear 





position is obvious, and will be borne in mind when 


| It had always been assumed that, owing to the thick- | the proposal to adopt solid-drawn drums is considered, 


| Another point to be noticed is that almost from tho 
| introduction of the boiler it was found desirable to 
give a slight bend or camber to the ons or two inner- 
most rows of tubes—those, that is to say, directly 
exposed to the heat of the furnace. These tubes, being 
hotter than the others, expanded most, and unless 
they started with a bend in one direction—convex 
towards the fire—they bent in any direction, which 
was very undesirable, It is, we believe, specified by 








FIG. 3—-YARROW BOILER | WITH 


that the only selution lay in the use of a circular drum ; 
but the difficulty of drilling a drum of that form with 
a series of-parallel holes, of which the outer rows 
extended almost to the diameter, was considerable, 
and it seems certain that the credit of showing how 
it could be done is due to Mr. Walker, chief boiler 
draughtsman to Cammell Laird and Co., Limited. 
It is interesting in this connection to reeall one or 
two facts about the Yarrow boiler and its design. 
We have already noticed that the theoretical weak- 


ness of the D-shaped section was always recognised, | 


but the thick tube plate, stiffened in some measure 

















FIG. 2—PRE-WAR GROUP OF 


grave anxiety existed at the Admiralty. If this was 
really the case it shows that in future we must not be 
content to test war plant under the more or less 
pleasant simulacrum of war conditions which obtain 
on peace manceuvres, but must profit by the expe- 
rience we have gained to sift their qualities with 
much greater severity. 

We have already touched upon the, nature of the | 
defect—see THe ENGINEER, April 22nd last. From 
that article we reproduce Fig. 1 herew'th. The 


THORNYCROFT BOILERS 


by the tubes, appeared to get over any probability 
of trouble, and it. presented such a convenient form 
for drilling that it was adopted. At first the drums 
were made up and the tubes were expanded in position 


by a special appliance ; but for many years it had been | 


the practice to expand the tubes into the plate before 
the wrapper plate was put on. Hence it was only in 
the case of the renewal of tubes that the special 
expander had to be used, The convenience of fasten- 
ing the tubes before the wrapper plate was put in 
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CYLINDRICAL WATER POCKETS 


the Adiniralty that the two innermost rows shall b 
bent, and it will be seen in the three designs we illus 
trate to-day that that instruction is followed by all 
the makers. 

When it became obvious that the D drum must be 
given up, makers set their minds to work to schem> 
out some method of using a circular drum of reason- 
able dimensions, but without surrendering straight 
or nearly straight tubes, for the straight tube has this 
advantage : that its interior can be sighted from end 
to end and that the number of “ spares ” is reduced. 
| There was some material to begin upon. Thorny- 

crofts had used the circular water pocket with their 
original design of boiler, and as they departed more 
and more from that design, by straightening the tubes 





FIG, 


4 


they still retained the circular drum, bending the 
lower end of the tubes only so that they might enter 
the drum at an angle not very difficult to drill. A 
group of boilers made by them before the war is 
shown in Fig. 2. The bending of the lower ends of the 
tubes will be observed. But the feature of principal 
| interest is presented by the local thickening of the 
drums to receive the tubes, for it is by a development 
of that plan—quite well known in boiler practice— 
that the solution of the problem was found. It is 
| important that the angles of the tube holes in the 
| Thornycroft design should be noticed. They are 
| shown to an enlarged scale by Fig. 4, from which it 
will be seen that only the few innermost rows of tubes 
' are straight and the holes parallel ; all the other tubes 



























May 27, 1921 


THE ENGINEER 





567 








are curved at their ends to a greater or less degree, 


and all the corresponding holes are drilled to the | 
appropriate angles with the centre line of the drum. | 


We are doubtful that there is any advantage—even 
in the matter of machining—in this variation of 
angle, and that it is not really necessary is shown by 
the practice now adopted by Yarrows. Their latest 
design is illustrated by Figs. 3 and 5, and it will be 





they are circular at atmospheric pressure. 
when the internal pressure is raised, breathing 
and distortion takes place, and we are told that 
even with circular drums grooving, similar to that 
which caused so much anxiety with D drums, has been 
experienced. Foreseeing the probability of this dis- 
tortion, Cammell Lairds decided to endeavour to 
meet it by reducing the resistance of the tube plate 
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"Tue Encincer” 


observed at once that with the exception of the two 
rows nearest the fire, which are bent according to the 
Admiralty specification, all the tubes are straight and 
all the holes parallel. 

We now to the Cammell-Laird drum. It 
admittedly follows preceding designs in the employ- 
ment of a thickened tube plate, but it differs from 
them in two important respects. In the first place, 
all the tube holes, without exception, are parallel, 
and, as @ consequence, it so desired, all the tubes 
might be dead straight. The first boiler made to this 
design is shown in Fig. 6, which shows the two inner 
rows of tubes cambered in accordance with Admiralty 
The other feature of the Cammell- 


come 


requirements. 


Transverse Section 


Half Se 


FIG. 5 RECENT YARROW BOILER WITH SUPERHEATER 


to bending, and with this object in view they thinned 
the plate towards the centre. This act has the further 
advantage that it facilitates machining by reducing 
the entering angles of the drills, and at the moment we 
are not sure that that is not in fact the chief advantage 
secured. 

At first sight it would appear that the thinning of 
the tube plate must permit freer breathing of the drum 
and by so doing reduce loeal bending ; but when the 
stiffening effect of the tubes is considered it is not cer- 
tain that the value of thinning is as great as at first 
appears. If it wereYpossible to apply Professor 
Coker’s polarised light test to a series of sections of 
these drums the results would be of the greatest 














FIG. 6—CAMMELL-LAIRD BOILER WITH STRAIGHT TUBES 


Laird drum is best seen by the section presented in | interest and the greatest value to boilermakers. 
| is perhaps not too much to hope that when the new 


Fig. 1. Were it possible to make these water drums 


It 


perfectly cylindrical within, their local thickening | Admiralty Research Department at Bushey gets into 
would have very little effect upon the change of form full swing it will find time to examine scientifically 
due to the pressure and temperature. It would have | the distortion of locally thickened drums under 


some effect obviously, because the extension would 
not be equal at all places and there would be, in 
consequence, some departure from the true cylinder. 
But it is practically impossible, even with solid-drawn 
tubes, and still less with riveted drums, to ensure that 





internal pressure. 


There can be no doubt that the double butt straps, 


attaching the tube plate to the wrapper plate, do not 
present an ideal solution, and grooving at the edges | 
| of the inner strap must always be feared. The alter- fully on wooden vessels, tests were then made with a eub- 


Hence, | 






j 
native is the. solid-drawn drum, and steel manufac- 


turers might be invited to give attention to this prob- 
| lem with a view to discovering means of producing 
|solid-drawn drums at a commercial! price. The 
| Thornycroft boilers illustrated by Fig. 2 have drums 
|of that kind, but they were of “foreign’’ origin. 
| It is possible that the price would now be prohibitive 
but, on the other hand, it might be well worth the 
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while of some of our big steel works to turn their 
attention to their production. 








Piloting Vessels by Electrically 
Energised Cables. 


SomE interesting experiments in connection with piloting 
vessels by electrically energised cables were described 
in @ paper by Mr. A. Crossley, which was published in 
the February issue of the Journal of the American Society 
of Naval Engineers. After dealing with early investiga- 
tions of various workers, the author describes some tests 
which were carried under his own supervision at the 
submarine base at New London, Connecticut, in 1919, 
with a 60ft. sailing launch. A single conductor rubber- 
insulated cable was submerged in the channel of the 
Thames River from the submarine base to a point approxi- 
mately 5000ft. down the river, and the extreme end 
of the cable was earthed by coupling it to a 6ft. length of 
Ijin. galvanised pipe. The shore end of the cable was 
joined through a bank of eight 32 candle-power carbon 
filament lamps to one pole of a }-kilowatt 500-cycle 
generator running on board the submarine N 4, the 
opposite pole of the generator being connected to the hull 
of the vessel. 

The cable was anchored at 500ft. intervals along the 
route, but owing to the difficulty experienced in handling 
the sailing iaunch from which it was laid, the cable was 
not laid along a straight course. The receiving equipment 
consistea of two coils wound on a wooden frame 4ft. 
square, each coil being composed of 240 turns of No. 20 
single cotton covered wire, There was also double-throw 
switch and a S.E. 1600 type Navy two-stage audio fre- 
quency amplifier, which was connected to standard 
telephone receivers. By means of the double-pole switch 
it was possible to connect either of the receiving coils to 
the amplifier and thereby compare the signal strength of 
the two coils. A .0025 microfarad variable air condenser 
was connected in series with one of the input terminals 
of the amplifier—as shown in Fig. 1—the object of this 
condenser being to tune the circuit to resonance, but on 
account of the low inductance of the coil the task of 
tuning proved to be impracticable, and the condenser was 
therefore ultimately removed. The receiving coils were 
placed above the water line on opposite sides of the launch, 
which was made to follow a zigzag course over the cable 
in order to note the relative signal strengths received by 
the two coils. Tests indicated that there was no shielding 
effect between the coils, and it was found that by using a 
single coil standing in a vertical ng cone it was possible 
to tell within a distance of 10ft, the exact position of the 
cable. When the launch was directly over the cable the 
audibility of the signal received was in excess of 10,000, 
and of such intensity as to make the sound heard in the 
telephone receiver unpleasant. When, however, the 
launch moved away from the cable the signal strength 
rapidly diminished and became inaudible when the vessel 
and cable were separated by a distance of 600ft. 

The next experiment consisted of turning the coil at 
different angles with respect to the vertical plane in order 
to note whether a pronounced maximum or minimum signal 

| could be obtained from the cable, and it was found, as was 

| expected, that the best signal was secured when the plane 
of the coil was in line with the cable and a minimum signal 

| was obtained when the coil was at right angles to the 

plane of the cable. 

Having proved that a single coil could be used success- 
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marine, in order to ascertain whether or not a shielding 
effect. was produced with a steel hull interposed between 
two coils, These experiments showed that the steel hull 
did produce a shielding effect between the coils, and owin 
to that effect the commander of the submarine coul 
easily ascertain on which side of the vessel the cable was 
situated, for the strongest signal was always obtained 
from the coil nearest the cable. On taking the submarine 
down the river, it was discovered that as soon as the vessel 
had passed the end of the cable the strength of the signal 
greatly decreased, although no difference in the signal 
was noted when the submarine was at different points 
along the cable. 

Further experiments were then made in New York 
Harbour. A cable was laid from Bay Ridge naval station 
to @ point approximately 700ft. from the Ambrose Channel 
light vessel. It consisted of 2000ft. of lead covered and 
armoured cable, 2000ft. of lead-covered cable, and 83,000ft. 
of rubber insulated Navy standard cable, all these 
being of 9000 cir. mils size. It was anchored at 
500ft. intervals and laid ‘as closely as possible to the 
centre of the Ambrose Channel. The extreme end of the 
cable was connected to a copper earth plate 2ft. square, 


whilst the shore end was connected through an inductanéé | 


to a relay key which was actuated by an omnigraph trans- 
mitter. The key was joined to one terminal of a }-kilowatt 
500-cycle generator, and the other termina! of the generator 
was connected to an earth plate submerged in the bay. 
The destroyer O’Brien was equipped with two collector 
coils 4ft. square, each having 240 turns of No. 20 double 
cotton covered wire, placed on opposite sides of the vessel. 
Leads from the coils were taken to a double-pole throw- 
over switch on the bridge, and the switch was c 

in turn to a type S.E. 1600 two-stage auto-frequency 
amplifier and the usual telephone receivers. Whilst a 
current of 7 ampéres was flowing in the cable the destroyer 
steered a course from Bay Ridge out of the channel towards 
the light vessel, but lost signals from the cable at a point 
1000ft. from the shore end. The failure was found to be 
due to the fact that the cable was broken at that point 
and the damage was duly repaired ; but during further 
investigations, covering a period of three months, a great 
many other breakages were experienced, and it became 
necessary to make investigations with @ view to discovering 
































Experiments showed that in tae case of a vessel of the 
pee employed the coils should not be at a greater distance 
3ft, from. the side of the vessel, as hy exceeding 

that, distance the shielding effect of the hull was to a great 
extent eliminated. It was also discovered that tilting the 
coi]s at different angles with respect to the vertical plane 
had a beneficial effect in the direction of increasing the 


| signal strength. On the return trip, a course was 


across the cable at right angles, with a view to discovering 
how far the vessel could be away from the cable and still] 
pick up signals. It was found that the signals could be 
received at a distance of 100 yards, and that by noting 
the gredual increase in the signal strength the navigator 
could easily tell whether he was approaching the cable on 
@ course at right angles to it. On the day following, the 
pilot house of the Algorma was closed up by means of 
shutters so that the navigating officer was unable to 
see daylight, but by means of the electrical apparatus 
he was able to bring the vessel safely through the channel. 
During subsequent tests much valuable information was 
obtained. It was found, for instance, that a current of 
3 ampéres is ample when the cable is laid in water up 
to a depth of 200ft. Collector coils having 800 turns of 
wire were found to give twice the audibility of a coil 
containing 400 turns of wire. The use of tuned resonance 
circuits increased the efficiency of the system by 1000 per 
eent., and with such circuits in operation signals could be 
picked up at a distance of 1000 yards on either side of the 
eable, that, of course, being a matter of importanes when 
spplying the system to deep-water work, 

y the greater part of the imi experimental 
work had been completed at Now York the destroyer 
Serames was utilised for a public demonstration of the 


| system, the main object of the demonstration being to 


draw attention to the commercial possibilities of the 
system, especially as an aid to navigation in harbours 
during foggy or stormy weather. 

In view of the fact that there is apparently a demand 
for some kind of visual device which will indicate directly 
the position of the cable, work is now in progress at the 
New York Navy Yard in connection with the design of 
such a device, but the lines upon which it is to be con- 
structed are not given in the paper. It is to 
build a power unit similar to that shown in Fig. 2, with 
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a suitable cable for the work. To discover which was the 
best was the original idea when three distinct types of 
cables were connected together and laid in thé channel, 
but as the sections wore originally defective it was 
necessary to test other cables. Finally, a specification 
was drawn up for the purchase of a special cable con- 
sisting of seven strands of No. 16 copper wire, a layer of 
30 per cent. Para rubber ?/,,in. thick, a layer of jute, and 
an armour composed of No. 12 galvanised steel wire. 

The cable was laid in the Ambrose Channel, and with 
a view to avoiding the use of an earth plate the inner 
conductor of the calle was connected to the steel armouring 
at the far end. The cable, which is approximately 16 
miles long, was laid in a period of six weeks, and when 
the work had heen completed it was found that it was 
possible to send a current of 3} ampéres through it with 
a pressure of 400 volts supplied by a 1-kilowatt 500-cycle 
generator running at Fort Lafayette. An Ommnigraph 
transmitter connected to a standard Navy relay was 
used to send distinguishing signals into the cable, and 
receiving coils were employed for picking up the signa Is 
The lead from each coil terminated in a water-tight box 
rom which portable leads were led to a double-hole rotary 
switch, connected in turn to a type S.E. 1000 two-step 
audio-frequency amplifier and the Navy telephone 
receivers. 

The complete receiving equipment was installed on the 
Algorma, a large sea-go'ng tug. The amplifier and switch- 
ing device were placed in the pilot house, and two of the 
collector coils were arranged one on each side of the vessel 
about 15ft. above the water line, and in such positions 
that they could be swung clear of the ship’s side to a 
maximum distance of 6ft. 

During the experiments made with this receiving 
equipment on board the Algorma, it was found that the 
steel hull of the vessel had a very pronounced shielding 
effect on the coils, and it was possible to ascertain the 
exact position of the cable in relation to the vessel. When 
the vessel was directly over the cable a signal of the same 
audibility was received on each collector coil, whilst if 
the vessel moved to tho right or left of the cable the coil 
nearest to the cable picked up the strongest signal. A 
eurve given in the paper shows that the shielding of the 
hull of the vessel was responsible for a great decrease in 
audibility when the vessel was directly over the cable, 
and a tremendous increase in the audibility when the 
vessel was approximately 30ft. away from either side of 
the cable. This pronounced shielding effect was very 
helpful, as it was possible to keep the maximum signal 
in the port coil and steer a course which would always 
keep the vessel on the correct side of the channel. ‘ 
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the object of eliminating the use of the omnigraph trans- 
mitter and the relay. The unit will consist of a 4 horse- 
power 220-volt two or three-phase induction motor, a 
2-kilowatt 250-volt 500-cycle generator,.an exciter for 
supplying direct current to the generator field, and a 
commutator for sending definite signals into the cable. A 
cable for New York harbour will, most probably, be laid 
1 mile beyond the light vessel, at which point it will divide 
and run in north-easterly and southerly directions for a 
distance of approximately 5 miles, so as to enable the 
system to be taken advantage of by the Transatlantic 
and northern-bound traffic. The north-east cable will 
serve to prevent vessels running aground on Long Island. 
At the present time the Lighthouse Branch of the Depart- 
ment of Commerce is co-operating with the Navy Depart- 
ment with a view to taking over the installation and main- 
taining all future cables. The total erst of the proposed 
New York harbour installation will no%, it is aah, exceed 
50,000 dols., which is about equal to the cost of certain 
individual beacons and buoys now used in and about 
the harbour. 








RAILWAY CONSTRUCTION IN JAPAN. 


An authoritative survey of the railway construction and 
extensions in progress or projected in Japan is contained 
in an i based on information furnished by the 
Japanese Railway Department, which appeared recent! 
in the “ Far Raat Commercial Supplement” of the Board 
of Trade Journal, and from which the following has been 
prepared :—At the present time, public interest in rail- 
ways centres in what is known as the Atami cut-off, 
which will reduce the journey between the capital and 
Osaka and open up the famous Izu Peninsula. The 
Atami line has been planned to reduce the ruling gradient 
of 1 in 40 between Kozu and Numazu of the present 
Tokaido line. It starts at Kozu Station, passes the town 
of Odawara, runs along the coast of Sagami Bay down to 
Atami, whence it traverses the neck of Izu Peninsula, 
passing through a 5-mile tunnel. Then the line goes 
farther westward, touching the town of Mishimamachi, 
and runs closely alo: tke existing Tokaido line, until 
it reaches the present Numazu Station. The total length 
of the pro line is 30 miles 14 chains, and on it a 
ruling gradient of 1 in 100, with a minimum radius of 
curve of 20 chains have been maintained. The work on 
the line includes the building of eight stations—some 
signal stations included—seventy-two bridges and the 
driving of twenty-two tunnels, The new line will shorten 








the route to Osaka by‘35 miles, é.c., it is only 53 per cent, 


of the existing line. 

The boring of the Tan-na-yama Tunnel has been com- 
menced, a heading, 4007ft. long at the eastern end and 
another 4315ft. long at the western end, having been made. 
For the work, pneumatic excavators are used, an air 
compressor being placed at each end of the tunnel. For 
carrying building materials and transporting excavated 
material, a light railway of 2ft. 6in. gauge is to be laid, 
electric locomotives hauling the trains. An electric 
generating station is to be built to supply the power at 
the western entrance of the tunnel, till the completion 
of which, the compressed air required by the pneumatic 
excavators is to be supplied by steam engines placed at 
both ends of the tunnel. 

Traffic has already been begun between Kozu and 
Odawara, a distance of 3 miles 16 chains. The section 
between Hayakawa and Enoura, now under construction, 
was commenced in April, 1919. ‘The excavation of the 
Tan-na-yama Tunnel, the building of the line in and near 
the same, and the connected works were started in April, 
1917. They are to be completed in the course of six years. 
Further details of the railway construction work contained 
in the article may be inspected by United Kingdom firms 
interested on application to the inquiry room at the office 
of the Department of Overseas Trade, 35, Old Queen 
street, Westminster, 8.W. L. 








NATIONALISATION OF SPANISH RAILWAYS. 


Sreakrnc in the Spanish Chamber on May 13th, the 
Minister of Public Works said that the Government Rail- 
way Bill would contain the following provisions :—That 
the State shall be empowered to take over, when it con- 
siders it expedient, the working of the railways. Mean- 
while, the State shall form a consortium with the existing 
companies, the capital supplied by the latter to be cal 
culated at the average price of shares during the last ten 
years. Rates will be fixed by the State in conjunction 
with the companies and a Council, the creation of which 
is provided for in the same Bill. Rates will be calculated 
according to working costs, but the Government may 
modify them if it considers it necessary, even reducing 
them to a figure below the working costs. In this case, 
the deficit will be covered by the State. All the com 
panies shall be regarded as nationalised and will be subject 
to Spanish laws. The State shall be em red to acquire 
all shares. Mortgage bonds issued to date will be recog- 
nised. The companies will pay all working costs and will 
pay to the State 5 per cent. of the balance. They will 
receive a dividend on their shares, but never higher than 
3 per cent. They will, however, have a right of preference 
for 2 per cent. of this dividend. A management bounty 
will be granted to the companies and a similar bounty to 
the staff. All rolling stock will be constructed in Spain. 
The Minister added that the State would do what was 
necessary to improve the railway services, and for that 
purpose would have to expend a sum of 2500 million to 
3000 million pesetas. Proceeding, the Minister said that 
the Government would ask Parliament for further credit 
for the construetion of new lines and for subsequent elec- 
trifieation of the railways, all of which work would be 
carried out exclusively by Spanish engineers. 








IMPROVEMENTS TO FRENCH PORTS. 


Some time ago the French Ministry of Public Works laid 
before the Government an extensive scheme for the 
improvement of certain of the French ports and, in par- 
ticular, for the extension of the port of Havre. The 
Government recently authorised the Ministry to proceed 
with these improvements, and work will be begun shortly. 
The eoneerned are Havre, Marseilles, Dunkirk, 
Saint , Caen, Rouen, Saint Nazaire, and Nantes. 

At Havre the extensions are to include the construction 

deapening of an existing dock and the 
enlargement of quays, which should add some 12,000ft. 
to the wharves at existing. The canal system is 
to be extended the canal from Havre to Tancarville 
is to be widened and deepened. Communication between 
Havre and Rouen is to be improved ; additional railway 
facilities and new ferry boats will greatly aid traffic 


@n increased quantity of goods. 

Great improvements are to be made at Dunkirk, where 

an entirely new outer port is to be constructed. Two 

be provided, and there will be con- 

with the naval repair yard on the river As. 

Ah floating dock, which it is estimated will cost 
3 ies kon, § 


123 mi is to be built for Marseilles; a new 
basin is to be constructed there and an existing basin 
enlarged. The Marseilles-Rhone Canal is to be completed. 

ta scheme 


The funds for this new and extensive i 
are to be found by means of the issue of a port development 





Tue Railway Returns for 1919—Blue Book, Cmd. 1160 
—show that of the 1145 millions of capital created by the 
railways of England and Wales, 159 millions are in the 
proposed Group 1, 159 millions in Group 2, 442 millions 
in Group 3, and 288 millions in Group 4. There remain 
97 millions which are not dealt with in the Bill, of which 
744 millions are in the London railways, 13} millions in 
jointly owned properties, 4} millions in the Liverpool 
Overhead and the Mersey Railway, and 4 millions in light 
railways. Included in the London railways and those 
jointly owned are properties to the value of 8 millions. 
Jointly owned lines and stations are, as the White Paper, 
Cmd. 787, recognised, a difficult problem, as in many cases 
the owning companies are in different groups—the Great 
Western is in a different group from the London and 
North-Western and the Midland ; the Midland as against 
the Great Northern and Great Central; and the Lanca- 
shire and Yorkshire is in a different group from the North- 





Eastern. 
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Railway Matters. 





Tue Mersey Railway Company has received permission 


to advance ita fares to a basis of 2d. per mile third class 


and 3d. per mile first class. 


Notes and Memoranda. 





ACCORDING to reports of the proceedings of the House 
of Commons at Ottawa, the proposal of the Chicago 
authorities to divert 10,000 sec. ft. of water from Lake 


On the proposal of the Director-General of the Swine | Michigan would reduce the level of the lower St. Lawrence 


Federal 
agreed to order thirty-two electrical locomotives and four 
motor coaches, and has granted a credit of 24,000,000f. for 
the purpose. 

THe Scottish railway companies make a good point 
in their memorandum on the Railways Bill where they 
point out that the Amalgamation Tribunal is an English 
body, and that it is contrary to the Act of Union to subject 
Scottish property to purely English jurisdiction. 

Wr mentioned a couple of weeks ago that the Great 
Eastern Railway had five engines fitted up for oil firing. 
It has now been decided to fit fifty engines as quickly as 
possible ; thirty-five will be ready by the end of this week 
and the remainder in the early days of next month. The 
Holden system is being used, and in some cases the burners 
are being improvised. 


Ir may interest our readers to know that Mr. Gresley’s 
three-cylinder engines are now regularly working express 
passenger trains. One of them recently took the Leeds 
and York expresses combined from Doncaster with a load 
of eighteen bogie coaches and one six-wheeler, a total 
weight, empty, of 541 tons sehind the tender, and made 
up time on the journey. These engines cut off in full gear 
at 65 per cent., and as a consequence burn less coal than 
the smaller two-cylinder engines even with greater loads. 


Tur Rates Advisory Committee, Ministry of Transport, 
has given notice that, owing to the present emergency, 
the public meeting announced for Tuesday, May 3\st, 
1921, to consider the general and specific regulations and 
conditions set out on pages 2-10 and 180-187 of the 
general proposals of the Railway Companies for a Revision 
of the General Railway Classification of Goods by Mer- 
chandise Train, will be further until 11 a.m. 
on Tuesday, June 21st, 1921, in the Old Hall, Lincoln's 
Inn, London, W.C., the time for lodeine objections being 
extended until Tuesday, June 14th, 1921. 

Since the beginning of 1919 the railway companies have 
had to give fuller particulars as to the accidental un- 
coupling of trains and of coupling failures, and where 
collisions or derailments result the mishap must be re- 
ported as a coupling failure and as an accident. This 
has led to an inerease in the mishaps reported. In 1913 
there were 1845 broken couplings and 551 other failures 
of couplings; in 1919 these figures were 9457 and 1579 
respectively. The change probably accounts also for 


passenger train derailments increasing from 61 in 1918 
to 93 in 1919, and of goods train derailments from 192 
to 434. 


AccorpING to the report of the American Railway 
Engineering Association's Committee on the Economics 
of Railway Location, electrification of railways cannot 
be undertaken wholesale, partly because of the enormous 
capital outlay and partly because each line or even each 
subdivision is a problem in itself. On the other hand, 
within the past few years the efficiency of the modern 
steam locomotive has been increased about 50 per cent. 
by improvements which have increased the tractive power 
and the sustained hauling power, as well as the economy 
in fuel and water. Profits from electrification must be 
realised indirectly in a majority of cases, as in increased 
track capacity or the postponing of second track. 

Ox May 3rd, in the debate on the railway agreements, 
Sir Eric Geddes announced that the companies and the 
men's unions had agreed that there should be wages boards 
and joint councils of officers and men. Since then a com- 
mittee of six representatives from the companies and six 
from the unions—two each from the National Union of 
Railwaymen, the Associated Society of Locomotive Engi- 
neers and Firemen, and the Railway Clerks’ Association 
has been appointed. It held its first meeting on the 20th 


Railways, the Council of Administration has by 10}in. 
Tue Association of Drop Forgers and Stampers has | 


decided to issue its proceedings in the form of a quarterly 
journal, instead of by individual reports and _ reprints, 
as in the past. The first issue of the Drop Forger includes 
a long lecture on drop forgings by Mr. Arthur Stubbs, 
some correspondence which appeared in our columns 
early this year, and several other interesting contri- 
butions. 

Some tests have been made by the Belgian Colonial Army 
with Drott surface ignition oil engines of 120 brake horse- 
power down to 3} brake horse-power, using palm oil as 
fuel. It costs 250f. per metric ton, compared with 2000f. 
per ton for mineral crude oil in the Belgian Congo. Fatty 
acids were completely burned and did not corrode the 
cylinders. The oil was-of 16,610 B.Th.U., and the con- 
sumptions registered were 310 to 557 grammes per brake 
horse-power hour respectively. The exhaust gases were 
used to liquefy the oil partially. The annual exports of 
palm oil from West Africa now amount to about 130,000 
tons. 

A QUAINT type of tug for service on the New York State 
Canal is described in the Motor Ship. The vessel is pro- 
pelled by two internal combustion engines of 150 horse- 
power each, which drive electric generators, These, in 
turn, drive motors on the twin propeller shafts. The 
peculiarity of the craft lies in the shape of the hill) which 
in cross section resembles a shallow-draught racer, with 
a@ very pronounced fin keel. The propeller motors are 
placed in this keel, while the generators are in the hull 
above. It is claimed that the arrangement improves 








turbed water. 


| Is order to meet the prevalent fuel shortage and to 
make better use of the large quantity of small coal sent 
out from the pits, some Germanworks i 
briquetting plants: These save the cost of adapt- 
ing the furnaces for burning’ dust and other low-grade 
fuel. In one such plant, with an output capacity of 
2.4 tons per hour, the eeal is screened in a revolving drum 
and the dust is mixed with pitch ground to powder. The 
mixture is then heated by steam of 250 deg. to 300 deg. 
Cent. temperature, and into round briquettes of 
about 2}in. in diameter aid weighing about 50z. A | 
proportion of the moisture in coal is squeezed out in 
the briquetting press. 


Tue widening of Second-avenue in Pittsburg made 
necessary the moving of an building a distance 
of 40ft. The building was @ brick and steel structure, 
about 30ft. by 120ft. and was loaded with hardware. It 
was necessary to move it without any disturbance to 
business. The usual business according to 
the Engineering News Record, during the entire operation, 
which was carried out recently. The weight of the struc- 
ture was more than 5000 tons, and it was necessary to use 
880 screw jacks to lift it. It was lifted 16in., together with 
the sidewalks at the front and side, and slid over by means 
of ten screw jacks moving at the rate of lft. an hour on 
| steel rollers operating on rails. 

Tue framing of a tariff to encourage high power factor 
| on consumers’ circuits by charging at a higher rate for 
| reactive than for active current was recently discussed 
fin an article appearing in the Electrical Review. This can 
either be done by employing two separate meters, one 
arranged to read in kilowatt-hours and the other in 
kilovolt-ampéres sin @, or by a single modified meter such 
as that of Professor R. Arno, which will give the required 
result with one reading. The author, however, prefers 
a two-meter arrangement, as it is more intelligible to the 
consumer, and he describes an alternative system in which 
the two meters read kilovolt-ampéres cos g and _ kilovolt- 








instant and then adjourned until Monday next, the 30th ; amperes sin ¢ respectively. 


a number of outstanding points are to be considered in the | 


interval. It is said that the unions are insisting that wages 
and conditions of service shall be adjusted on national 


lines—which, we suggest, means a continuance of 
standardisation—and not sectionally or locally. 
Ramway construction reduced nearly to the zero 


point and more than balanced by mileage of line aban- 
doned, resulting in a net decrease in the total railway 
mileage of the United States for the year 1920, is shown in 
statistics compiled by the rg Age (New York). 
Only 314 miles of new line were built, the longest stretch 
being 37 miles on the Alaska Government Railway. This 
is the lowest record for many years, and it is only in the 
past few years that the record has been below 1000 miles 

979 miles in 1917, 721 in 1918 and 686 in 1919. On 
the other hand, there were 713 miles of line abandoned 
in 1920—on which 240 miles of track were taken up— 
giving a net loss of nearly 400 miles in the total railway 
system. From 1420 miles of line built in 1895 the record 
rose to 6026 miles in 1902 and then declined to about 
3000 miles for each of the years 1911, 1912 and 1913, 
followed by a sudden drop to 1532 miles in 1914 and 933 
in 1915, with a slight rise to 1098 miles in 1916, 


THe views of the directors of the various railways on the 
Railways Bill are being made known to their proprietors 
in different ways. The Great Northern had a meeting 
on the 19th inst. and the North-Eastern proprietors meet 
to-day-——_May 27th. The Great Western and Great Central 
chairmen have issued ci both of which conclude 
by saying “ the Bill, as so introduced, in the opinion of the 
majority of the eompanies, members of the Railway Com- 
panies’ Association, goes far to meet the views of the 
companies in its main principles and broad features. There 
are, however, many details of the Bill, some of them of 
even critical importance, which will need watchful con- 
sideration and careful amendment during the progress of 
the Bill through Parliament. In to such amend- 
ments, the companies have reserved for themselves full 
liberty of action, and if, during the proceedings, difficulty 
should arise upon any questions of substantial importance 


Mr. Artuur Watson stated recently that the power 
demands of electric railways reached maxima values 
between 8 and 9 a.m. and between 5 and 7 p.m. The 
morning hour accounts for 18 per cent. of the day's traffic, 
and the evening two hours for 24 per cent. of the day’s 


three hours. 
of course, be in the same large ratio, because the proportion 
of train mileage to traffic carried is greater during 
slacker hours. But making all allowance for this, the moral 
is that the railway maximum demands do not coincide 
with the industrial power demands. The same thing is to 
be observed with tramway traffic. 

Tar plant at the new wireless ‘station, which was 
opened at Port Elizabeth on May 3rd, comprises a 1}- 
kilowatt set equipped with amplifier valve, and it has a 
guaranteed range in daylight of 300 miles. It was demon- 
strated during the first day of working that that ra 
could easily be exceeded, and that under suitable i- 
tions there was nothing to prevent a range of over 1000 
miles being attained. By virtue of the amplifier with 
which it is fitted the new station has a greater range 
than the Durban station. It is interesting to note that 
the station is exactly equidistant between the Durban and 
Capetown. stations, i.c., 400 miles each way, and that it 
ensures continuous wircless communication along the 
south-eastern coast of Africa. 


In order to facilitate te creosoting of wooden sleepers, 
a company in America is Rtoreans the surface of the 
timber to a depth of fin. rows of saw-tooth holes 
running diagonally across the grain, by means of a ial 
machine. It is claimed for process that it will (1) 
control, reduce or completely eliminate checking in green 
sleepers and timber if the perforating isd@ne promptly after 
cutting ; (2) reduce the temperatures required to secure 
satisfactory impregnation ; (3) reduce the time required 
to treat sleepers and timber in the retort, which will 
reduce the loss in mechanical strength ; (4) effect a com- 
plete and uniform penetration of the preservatives to the 
depth of the perforation ; (5) result in a reduction of not 





the proprietors will be called together for consultation. 





efficiency by allowing the propellers to work in undis- 
' 


are putting up small | 


| 
| Miscellanea. 





| 
| Iw connection with the International Centenary Exhi- 
| bition, which is to be held at Lima in July, the Peruvian 
| Government has decided that manufacturers’ goods. 
| including machinery, &c., intended for exhibition purposes 
shall be admitted free of customs duties and consular 
fees. 


| Prrvare advices from Hamburg state that s.s. Bismarck, 
sister ship of the Imperator and Vaterland, now being 
built in the Blohm and Voss yards at Hamburg and to be 
delivered to the British Government, is being fitted with 
oil fuel installation, whereas it had formerly been intended 
to build the steamer for coal fuel. 


Tue Intransigeant states that according to the German 
Press, the State Soviet Government has given permission 
to a British company to work the oil wells at Baku, con- 
ditional upon one-fourth of the output reverting to the 
Government at Moscow. Other concessions connected 
with the exploitation of the immense Russian forests are 
expected to follow. 


Tae question of compensation for the land to be aéquired 
for the construction of reservoirs near Poona, India, under 
the proposed hydro-electric power scheme has been settled 
between the Tata Company and the Government, but the 
inhabitants have hitherto refused the offer made to them 
of land elsewhere. It will, however, be several years 
before their lands are actually submerged. 


Ar the meeting of the Franklin Institute, Pennsylvania, 
held on May 18th, the Franklin Medal and Certificate of 
Honorary Membership were presented to M. Jusserand, 
French Ambassador to the United States, for Professor 
Charles Fabry, of the University of Paris, for hia studies 
in the field of light radiation. The Franklin Medal and 
Certificate of Honorary Membership were also presented 
to Mr. Frank J. Sprague, New York City. 


By means of aviation the railheads of Central Queens- 
| land are being linked up with the far western centres of 
the State, most of the work being done by the Queeysland 
and Northern Territory Aerial Service, Limited. This 
company has just introduced the first commercial triplane 
ever seen in the Commonwealth. The machine is provided 
with an enclosed cabin, having accommodation for four 
passengers. The power is supplied by a 160 herse-power 
Beardmore engine, and a speed of 90 miles an hour is 
attained. 


Tue Customs officers in Flanders have, it is announced, 
recently captured one of the very latest type of armoured 
motor car in use among the smugglers on the Franco- 
Belgian frontier. It is @ large lorry, the front part being 
protected with heavy sheets of steel. Im front of the 
radiator is a contrivance whieh looks rather like a snow 
plough, but which is, in fact, a steel bar intended to cut 
through obstacles placed across the road. Tho Customs 
officers who captured the vehicle only took it after a hot 
fight, in which firearms were freely used. More than 7000 
packets of tobacco were found in the lorry, vehicle and 
cargo representing a total value of 45,000f. 


A SMART engineering feat has just been accomplished 
by the Teesside Bridge and Engineering Works, Limited, 
Middlesbrough, which, after keen competition with German 
and continental firms, was successful in securing the con 
tract for the masting of three vessels which were being 
re-conditioned at Antwerp. The work consisted in fitting 

three funnels, three sets of masts, six large derrick posts, 
| ventilator cowls and fittings. The contract time for com- 
pletion was five weeks, but the work was actually carried 
through in three weeks, difficulties, owing to the steel 
mills being closed down by the coal strike, having been 
overcome by obtaining material from local stocks. 





Wrrua the growing shortage of fuel the need for the hot 
water centres is more apparent every day, and the extent 
to which they are used in Birmingham shows that they are 
very much appreciated. The committee responsible for 
their organisation has just received a largely signed 
memorial from one of the ,oorest parts of the city, thank- 
ing them for establishing these hot water centres and pray - 
ing that they may be continued during the present difficult 
| times. These centres are staffed by voluntary helpers, 
assisted by the school caretakers, who have entered whole- 
| heartedly into the scheme, but owing to varying conditions 
| under which the,voluntary assistanee is given, the com- 





traffic, or 42 per cent. of the day’s traffic is carried in these mittee responsible is in continual difficulty in supplying 
The load and power consumption will not, | sufficient helpers. 


Tax Scotsman states that the differences between tlie 
Grampian Electricity Company and the Lochaber Water 
Power Company with regard to their respective schemes 
have been settled. The Grampian Company has agreed 
to withdraw its application for the use of the Pattack 
waters in Laggan, thus leaving them free for the Lochaber 
scheme should it receive parliamentary sanction. Upon 
this understanding the Lochaber Company has also with- 
drawn its opposition, so that the two schemes are no Jonger 
competitive. The promoters of the Inverness-shire scheme 
have come to a friendly understanding with riparian 

ietors and other individuals who lodged objections. 
The chief opposition that now remains is that of fishery 
and other interests on the lower reaches of the river Spey. 


An interesting method for the electric lighting of railway 
stations is now being used on the London and South- 
Western Railway. The introduction of electric traction 
on certain sections of the system necessitated a change 
over from direct current to alternating current track 
cireuiting, so that the running rails could be used for the 
return traction current as well as for signalling purposes. 
This in its turn necessitated the provision of a thoroughly 
reliable alternating current supply; that is, a supply 
which would not only be available at all times but would 
have a mency considerably higher than that of the 
25-cycle main three-phase current used in connection with 
the traction supply. Mr. Herbert Jones, chief electrica! 
engineer of the London and South-Western Railway, 
therefore decided to run a 3300-volt twin-core eingle- 
phase cable between Waterloo and Clapham Junction 
and from Clapham Junction back to Clapham Junction, vid 
Wimbledon, Kingston and Richmond, tapping off this 
eable at each station and transforming the energy down 





over 8 to 10 per cent. in the strength of the timber, 





to 220 volts for lighting and signalling purposes, 

























































































ee ec 








THE ENGINEER May 27, 1921 



















CONVERTIBLE STEAM: ROLLER AND TRACTION ENGINE 
JOHN FOWLER AND CO., LIMITED, LEEDS, ENGINEERS 


(Por description see page 575) 




















THE ENGINE PACKED UP FOR CONVERSION 

















TRACTION FORE-CARRIAGE IN POSITION 





ENGINE RISING ONTO TRACTION FORE-CARRIAGE 











May 27, 1921 


THE ENGINEER 


571 





AGENTS ABROAD FOR THE SALE OF 


cf i 

be Engineer. 

BUENOS AIRES.—Mrrone.t’s Boox Srone, 576, — lo. 
CHINA.—Kgtiy anp Watss, Limrrep, Shanghai Hong 


ong. 
EGYPT. ae Express Acrency, near Shepheard’s Hotel, 


FRANCE.—Bovveav anp Curviiiet, Rue de la Banque, Paris. 
CuaPeLor anv Cis., 136, Bid. St. Germain, Paris. 
BELGIUM,—W., H. Suxra anp Son, 78/80, Rue du Marché-aux- 

Herbes, Bruxelles, and 44, Rue Joseph II,, Ostend. 

INDIA.—A. I. Comprrper anp Co., Bombay; Taacker anp 
Co., Lriurrep, Bombay ; THACKER, Srinx AND Co., 
Calcutta. 

(TALY.——Maeouion1 anv Strain, 307, Corso, Rome; Frater. 

ves, Corso Umbarto 1, 174, Rome; Frarerii 
Booca, Rome; Utrico Horrtt, Milan. 

JAPAN.—Manrvuzen Co., Tokyo and Yokohama. 

AFRICA.—Wm. Dawson anp Sons, Liurrep, 7, Sea-street 
(Box 49), Capetown. 

C. Jura anp Co., Johannesburg, East London, and 
Grahamstown. 

AUSTRALIA.—Gorpow anp Goron, Luurrep, Melbourne, 

Sydney, Brisbane, and Perth, &c. 
MELVILLE AND MULLEN, Melbourne. 
ATKINSON AND Co., Gresham-street, Adelaide. 

CANADA.—Dawsow, Wa., anp Sons, Lowrrep, 87, Queen- 
street, East, Toronto. 

Gorpon axp Gorcu, Liurrep, 132, Bay-street, Toronto. 
MonTrReat News Co., 386—388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 

CEYLON.—Wuarartwa axp Co., Colombo. 

JAMAICA.—Epvcationat Surry C ‘o., Kingston. 

NEW ZEALAND.—Gorpow anp Gorcs, Luarep, Wellington 
and Christchurch; Urron anp Co., Auckland; J. 
Wits0n Oraro anp Co., Napier. 

ornare, SETTLEMENTS.—K&LLY aNxp Watss, Limrrep, 


UNITED tires OF AMERICA.—InrerwationaL News 
Co., 83 and 85, Duane-street, New York; Susscnrir- 
TIon News Co., Chicago. 
Agent for Subscriptions—Cuas. H. Dantets, 214, West 
50th-street, New York City. 


Contents. 





THE ENGINEER, May 27th, 1921. PAGE 
ALUMINIUM AND ITS ALLOYS IN ENGINEERING. —No. IV. . -. 559 
THE WATER FILM O8 EVAPORATING AND CONDENSING Topes .. 559 
LOCOMOTIVE FOOTPLATE EXPERIENCES.—No, XIV.- 
Great Western Railway . ¢ .. 561 
ReCENT IMPROVEMENTS IN STRAM TURBINE Destex “No. MI. 
(Iilustrated.) - Sere, 
THR ELRCTRIFICATION OF THE Swiss Raibwayé.. .., o.. -» 563 
OBITUARY 
Charles Louis Qechamer .. 2.0 «. be ce ee we ee ee HOE 
Berrish INDUSTRIES Farr . caisson axel fen timense i woe 
A SEVEN-DAY JOURNAL  “'e- -. oe 66S 
Tar WaTER DROMS OF YARROW BOILERS. (Illustrated.) .. 566 
PILOTING VESSELS BY ELECTRICALLY ENERGISED CABLES -. 567 
RAILWAY CONSTRUCTION IN JAPAN ; , . 568 
NATIONALISATION OF SPANISH RAILWAYS . psi) . +» 568 
IMPROVEMENTS TO FRENOH PORTS i beter! ee ele 
RAILWAY Matrers 3 F .. 96 ae 
NOTES AND MEMORANDA .. .. : aft ets .. 569 
MISCELLANBA.. , Ll uvwel vies secs conmtabetwr Iie 
LEADING ARTICLES 
Gas Supply and the Coal Strike .. oth. SY Ce 
Heat Losses in Power Plante... . ear olen, oni bcckee 
LITRRATURE .. . 4 57 


SHort NoTices .. ) 
Books RECRIVED - , ms en’ 5 
THe HERBERT AUTO-LATHE. (Illustrated.) : oc nce 
CONVERTIBLE STEAM ROLLER AND TRACTION Ewoine. (Tllus.) .. & 
DERAILERS FOR RAILWAY Sipines. (Iilusirated.,) eer, «fe 
A New Tire Prmp. (Illustrated.). 5 
ECONOMIC ASPECT OF RAILWAY EURCTRIFICATION 5 


New Raval Tyee Loaper ror Loose MaTeriats, (lilustrated.) 5 
NORTH ATLANTIC ICK OBSERVATION ee oe OO 
A NeW ELSCTRICAL SIGNALLING S¥sTEM. (Illustrated) . .. 
STANDARDISATION OF ENGINEERING PRODUCTS 57 
LATIN-AMERICAN ENGINEERING NOTES 578 
PROVINCIAL LETTERS 
Midlands and Staffordshire .. . st asia - moa 
Lancashire ; 579 
She the ld . $v : < " rege 
Northof England .. .. .. — : . aS 
Scotland a 580 
Wales and Adjoining Counties yi .. v. 560 
LATEST NEWS FROM THE PROVINCES aciuee le : .. SB 
EDUCATIONAL INTELLIGENCE 581 
PERSONAL AND BUSINRSS ANNOUNCEMENTS .. ot abt) MN . 1 
CURRENT PRICES FOR METALS AND FURLS ofl sen 4? teenee Ae 
FRENCH ENGINEERING NOTES : o tee 
Baitisn PaTent SreciricatTiows. (Ilustrated.).. .. .. ..» 583 


BORSECOMING ENGAGEMENTS 2. <<. <> 00. ¢ © em e ee ORM 








se ana a 


Agents Abroad for Advertisements. 


UNITED STATES OF AMERICA.—Barrisn awp CorowiAt 
Press, Inc., 604, Cunard-building, Chicago, and 150, 
Nassau-street, New York. 

FRANCE.—Acence Vox, 7, Rue de Surene, Paris (Ville). 

BELGIUM.—W. H. Smrru anv Son, 78/80, Rue du Marché-aux- 
Herbes, Bruxelles, and 44, Rue Joseph L., Ostend. 





The Engineer. 


526, Bolsa de Comercio, Busnes Aires, 








SUBSCRIPTIONS. 

Tue ENGINgER can be had, by order, from any newsagent In town or 
country, at the various railway stations ; pe. it can, if preferred, be 
supplied direct from this office. 

Half-yearly (including double number) £1 128. 6d. 
Yearly (including two double numbers) £3 Gs. Od. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 


‘oreign Subscriptions wil! be received at the rates given below. Foreign 
subscribers paying in advance at these rates will receive THE 
ENGINEER weekly and post free. Subscriptions sent by Post Office 
Order must be made payable to THe ENGINEER and accompanied 
by letter of advice to the Publisher. 


Taw Paper Corres. THICK eons ' Care, 


Half-yearly -- £1 lls. 64 Half-yearly .. od. 
Yearly... .. «- £3 Ss. Od. Yearly ee es 7 6d. 
(The difference to cover extra postage). 
Canadian Subscriptions— 
Thin paper edition.. .. £2 188. 6d. per annum. 
Thick paper edition -. £8 Sa. Od, 0 





ADVERTISEMENTS. 


*.* The charge for Situations C= and Wanted Advertisements of 
four lines and under is four shillings, and one shilling per line for 
each additional line up to one inch. When an advertisement 
measures an inch or more the charge is twelve shillings per inch. 
The rates for all other classes of advertisements, other those 
mentioned above, are included in “ THE ENGINEER Directory,” 
which is sent post free on application. All single advertisements 
from the country must be jed by a payment, 
Alternate advertisements will be inserted with all practical regularity . 
but regularity cannot be guaranteed in any sue except 
weekly advertisements are taken subject to this condition. 





not later than THURSDAY of the week preceding publication. 

Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Manager, all other letters to be addressed 
to the Editor of Toe EwGineer. 





Postal Address, 33, Norfolk-street, Strand, W.C. 2. 
Teleg. Address, ‘‘ Engineer Newspaper, Estrand, London.”’ 
Telephone Nos. 2256, 2257 Central. 








PUBLISHER'S NOTICES. 
*e* The price of THR ENGINEER Was reduoed:to 11. per copy as from 
ay 6th 
“of Wary Steuben cress chant sates Tam Pocwman i. 20 
imperfect or mutilated condition, he will oblige by ing prompt in- 
Formation ofthe fact othe’ Publisher, with with the name of the Agent 
whom the paper 8 suffered, can be 
sounded by aalainine the paper dined row dad aie. 


ae 


TO CORRESPONDENTS. 


“06 AR iateze Sntentad for insertion in THR ENGINEER oF containing 
Soaueatiacae, nh Ov cunt atand tae Honma 

publication, amen of and © notice 
whatever can be taken of 


*,* = We canolundertabeto rturn drawing or mans we must 
request corresp to keep copies. 











fe 











By arrangement with Reuter’s Engineering Service, Ghe 
Gugineer contains the latest news from all parts of the 
world which is likely to be of interest to engineers, 


THE ENGINEER 


SSS 
LL LT TT 








MAY 237, 1921. 


Gas Supply and the Coal Strike. 


Pernars one of the most notable features of the 
present coal situation is the fact that the gas under- 
takings of the country have been enabled to continue 
the public supply of gas with practically no interrup- 
tion in spite of the majority of them having, at. the 
commencement of the strike, only sufficient coal in 
hand to meet their requirements for about four weeks. 
The situation is one which has caused a good deal of 
surprise to gas engineers themselves, and even though 
the preservation of the supply has entailed a heavy 
additional expenditure, it is at least a matter for 
congratulation that a great deal of valuable experi- 
ence has been gained. The facts as they stand merely 
go to emphasise the singular flexibility of modern 
gas-making plant and processes. 

If gas cannot be made from coal, then it must be 
made from coke, and the latter is a bye-product 
eonsiderable stocks of which are invariably held. 
From the gas engineer’s point of view, the strike 
indeed, has not been without its redeeming features, 
for some two months ago the larger undertakings 
held stocks of coke running into some thousands of 
tons, the market being in a lamentably inactive 
condition owing to the virtual collapse of the export 
trade. With coal supplies stopped, however, the 
coke heaps were turned to account in the water gas 
generators, while the consumer of solid fuel for 
domestic purposes suddenly awoke to the advantages 
of eking out his very limited coal ration by the 
liberal admixture of coke. Albeit, in spite of the 
fact that gasworks as a whole may have gained some 
advantage financially from the disposal of their coke, 
this advantage has been more than offset by the 
additional cost of manufacturing the gas. In pre- 
serving the continuity of the supply, two alternatives 
have presented themselves, namely, the production, 
to the utmost capacity of the available plant, of blue 
water gas enriched with a heavy petroleum distillate, 
or the purchase of continental coal for the manu- 
facture of straight coal gas in the ordinary manner. 
As compared with the normal procedure of gas 
making with English coals, both of these improvised 
methods stand unfavourably. As an_ illustration 
may be quoted the fact that Durham gas coal, one 
of the best of its kind, was costing just prior to the 
strike about 46s. per ton at London. A ton of this 
coal yields on carbonisation approximately 7 million 
British thermal units, or 70 therms, so that the gross 
cost of raw matérial averages 8d. per therm. When, 
however, the handsome yield of by-products is 
deducted, the net cost per therm is reduced to 2d. It 
is now common knowledge that the gas undertakings, 
more particularly those possessing access by water, 
have been importing considerable quantities of 
French coal from such convenient ports as Calais 


role in“ saving the situation—but at a price, Its 
average cost by the time it reaches, say, London is 
628. per ton, and, with an ash content ranging round 
25 per cent., a ton yields but 5} million British thermal 
units in gaseous form. Accordingly, after making 
allowance for the somewhat indifferent .yield of by- 
products, the cost of producing a therm is, for raw 
material only, in the neighbourhood of 7d., as com- 
pared with the 2d. quoted above. Carburetted water 
gas, again, while providing a means for maintaining 
the gas supply, is a costly expedient, for gas pro- 
duced from coke alone is of too attenuated a nature 
for general consumption. It should be emphasised 
that every endeavour is being made by the producers 
to ensure that. practically no deviation from. the 
normal quality of gas shall occur. At present, the 
average heating value is being maintained at about 
450 B.Th.U. per cubic foot ; so that, as blue water 
gas produced direct from coke has a calorific power 
of only 300 B.Th.U. the difference has to be made 
up by employing costly enriching oil. At the moment 
the price of gas oil is in the neighbourhood of 9d. 
per gallon to large consumers, and the average quan- 
tity required to bring up straight water gas to the 
normal quality as supplied is 14 gallons per 1000 
cubic feet. This represents a heavy additional charge, 
a therm of 450 B.Th.U. carburetted water gas costing 
for materials alone approximately 6d. 

It may be seen, therefore, that whatever alterna; 
tive to the usual process is adopted, the cost involyed 
is a serious item. Many gas undertakings were, more- 
over, just commencing to operate under the provisions 
of the new Gas Act, and were looking forward to a 
period of moderate prosperity as compared with the 
depressing conditions they have passed through since 
1914. For the moment, however, all considerations 
as to profits have been sunk in an endeavour to 
maintain the public supply, irrespective of the cost. 
It is at least gratifying to learn that, no matter how 
long the coal strike may continue, adequate provisions 
have now been made by the metropolitan gas under- 
takings to meet the situation. 


Heat Losses in Power Piante. 


Tue Institution of Mechanical Engineers is to be 
congratulated on its decision to devote its two-day 
conference in London, which is to take the place of the 
customary Summer Meeting at some great industrial 
centre, to a single subject, and that subject the better 
utilisation of heat in heat power plants. It is also 
to be congratulated on the arrangements it is making 
to hold at the same time as the conference an exhibi- 
tion of all those things that lead to the economical 
use of fuel and to the increase of thermai efficiency 
of heat engines. Not only is it probable that by 
concentrating its energies of debate upon the one 
subject—Labour alone excepted—which is upper- 
most in the minds of engineers, it will succeed in 
carrying into those corners of our country where 
economy is but little regarded the light of reason, but 
by the exhibition of those devices and appliances 
which aid in the attainment of higher thermal effi- 
ciency it will drive home the fact that increased 
economy is a real practical thing—even for the small 
power station—and not only a hobby of professors, or 
accessible only to the great stations. It is, as a matter 
of fact, the small station that requires most atten- 
tion. The man who is driving his little works with 
an engine of one hundred or two hundred horse- 
power is, in far too many cases, but little better than 
he who is using still smaller engines for winches, 
cranes, pumps, and so on. The power required being 
small, the saving that can be effected is so slight that 
it is frequently, nay, generally, regarded as negligible, 
and a very great waste of fuel goes on daily in con- 
sequence. It is probable that the gross amount of 
energy generated in the world in heat engines of 
small size—say, of under two hundred horse-power 

is far greater than that generated in big stations, 
and certainly in big units. Hence, it is of real im 
portance that the owner and engineer of small power 
plants should be induced to study economy, and it is 
to be hoped that the attention which the conference 
and exhibition of the Institution of Mechanical 
Engineers will direct to this subject will lead many 
of the members and visitors to look for an improve- 
ment. of the engines in their charge. 

It is a melancholy fact that the thermal efficiency 
of the finest. steam plants is extremely low. We 
can expect at best a consumption of not less than 
one pound of coal per horse-power per hour, which is 
equal, say, to about 15 per cent. thermal efficiency 
with coal of a calorific value of 15,000 B.Th.U. 
and we have to count it a good plant that gives no 
more than 10 per cent. The losses that bring about 
this deplorable low efficiency are numerous ; they 
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through to the hot-well. The oil engine enjoys a 
higher efficiency largely beeause the long train of 
transmission between the fuel and the conversion of 
the heat into power is diminished. According to Mr. 


Brownlie, the average steam boiler has an efficiency 


as low as 560 per cent. A series of tests extending 
over three years, made by M. Kammerer, engineer 
to the Steam Engine Users’ Association of Alsace, 
gave as the average in that district 65.7 per cent. on 
the lower calorific power of the fuel. It is possible 
M. Kammerer’s results are too high for a true average, 
and that Mr. Brownlie’s are too low ; if so, a mean of 
55 per cent. or so would represent the average effi- 
ciency of boilers. What happens to the remaining 
45 per cent.? It is only when we can answer that 
question with certainty that we shall know in what 
directions to look for an improvement. Following 
M. Kammerer’s figures, we find that he attributes 
well over half the loss to the heat carried away by 
the hot gases, whilst over 17 per cent. is wasted in 
bad combustion and the formation of soot, and about 
10 per cent. in radiation whilst running, another 
10 per cent. when the plant is shut down at night, 
and a final 10 per cent. in the ashes and clinker. 
These proportions may, we suggest, be accepted for 
any well-designed and well-managed boiler, and they 
show us at once that we are still letting far too much 
heat go up the chimney, and that the efficiency of 
combustion still leaves much to be desired. Of the 
heat lost up the chimney, a large portion must be 
debited to the heating up of excess air, and it can be 
reduced by more eareful attention to the design and 
upkeep of furnace fronts and particularly by the 
adoption of mechanical stokers, Another plan in 
which interest has of late revived is the employment 
of “ hot draught.” By pre-heating the air required 
for combustion, not only ean this loss be reduced, but 
the damage which is done to boilers by cold air may 
be avoided. We understand that this subject will be 
dealt with at the “ Mechanicals ’’ conference, and it 
is to be expected that the relative merits of forced 
and induced hot draught will be considered. A 
remarkable boiler prov.ded with hot-draught arrange- 
ments is now being erected at the Dunston power 
station by Yarrows, Limited, but it will not be 
completed in time for a report on its opera- 
tion to be presented at the conference. The two 
typical systems are the Howden—forced draught 

and the Ellis and Eaves—induced. It is, we believe, 
nowadays pretty generally accepted that the saving 
which results from the use of the hot draught is 
less attributable to the saving of heat—which is not 
very great, for air, owing to its low specific heat, does 
not take up much heat from the flue gases—as to the 
improvement of combustion that results. Hence 
this plan is closely associated with the second largest 
item of loss—imperfect combustion. Here we have 
a subject which has attracted a great deal of atten- 
tion for many years past, and which has led to the 
invention of a large number of special devices— 
CO, recorders, see THe Enerneer, July 19th and 
26th, 1918—for measuring the efficiency of combus- 
tion, without which no boiler-house can consider itself 
complete. In the visits that the participants in the 
conference will make to power-houses, they will have 
opportunities for seeing these and other instruments 
in actual use, but we trust the Institution may be 
fortunate enough to secure a representative set of 
them for its exhibition, where they will be more 
easily studied and comprehended. The three remain- 
ing items, each of which accounts for a total of 
about 5 per cent. of the heat value of the fuel, presents 
some features of interest. Even such a refractory 
subject as the radiation losses at night and on Sundays 
will bear discussion, and will no doubt be used by the 
super-power station enthusiasts in support of their 
favourite schemes. 

We have touched upon boiler losses only, but it 
need not be said that losses in the engine, whether it 
be a steam engine or an internal combustion engine, 
present problems of at least equal interest. Whilst 
we may expect to hear at the conference a good deal 
about superheating, compounding, condensing, the 
* bleeding ”’ of steam turbines, and the uses of thermal 
storage, and so on, no subject will be of greaterinterest 
than the coming use of very high pressures. Engi- 
neers as a whole know but little about what has been 
done in that direction, and will weleome such infor- 
mation as can be gathered in the discussions or in 
conversation. In the field of the internal combustion 
engine, questions that are likely to awaken much 
interest are those of super-compression and the 
utilisation of the heat that now disappears in the 
exhaust. These are but a few of the matters that 
will engage the attention of the conference, and when 
we think of the numbers of others that demand con- 
sideration if the thermal efficiency of heat power plants 
is to be increased, we can foresee a series of very 
interesting and profitable meetings. 
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Ship Form, Resistance, and Screw Propulsion. By 
G, 8S. Baker, O,B.E. London: Constable and Co., 
Limited. Price 16s. net. 

THE second edition of Mr. G. S. Baker's most useful 

volume on “ Resistance and Propulsion ’’ has been 

eagerly awaited for some time past, partly on account 
of the value of the first, which appeared in 1915, and 
which has since been difficult to obtain, and partly 
in the hope that, in view of the work which has since 
been conducted in the William Froude National Tank, 
of which the author is superintendent, the new volume 
would contain a considerable amount of additional 
information. In this respect a good deal has been 
added in order to bring the volume up to date, though 
it is doubtful whether the quantity will ever equal the 
demand. For many reasons it is easier to add to 
knowledge relating to resistance than it is so to deal 
with propulsion, and the second half of the volume, 
relating to screw propellers and the efficiency of pro- 
pulsion, remains practically unaltered. This, we 
cannot help feeling, is a pity, but it is partly inevit- 
able. To deal fully with the efficiency of propulsion 
it is essential to introduce reference to individual 
cases, whereas Mr. Baker has throughout the book 
restricted himself particularly to matters of principle, 
leaving the designer to digress therefrom at will to 
those cases with which he is intimately concerned. 
Certain parts of the section on resistance have also 
been modified, and the new edition, though it does 
not specifically record the fact, contains a mass of 
recent information dealing more particularly with the 
resistances of those types of forms which post-war 
conditions have been widely forcing upon owners and 
builders. In this respect the volume reflects very 
accurately the modern tendencies in the design of 
fuller types of vessel, whether those of the plain cargo- 
carrying type or those of the combined cargo and 
passenger series which are now so common, and which, 
be it remarked, contain, in their form and their essen- 
tial length, a number of traps for the unwary which it 
is one of the objects of the present volume to indicate. 

This it does in an extremely lucid and practical 

manner, and the book is essentially a working guide 

to the designer. It does not, as Mr. Baker points out, 
help him to dispense with tank tests, but it does indi- 
cate to him what should be tank tested. 

Excluding some of the late Mr. William Froude’s 
results on the comparative resistances of long ships, 
the first results published of tank trials carried out on 
a methodically varied series of forms were those pre- 
sented to the Institution of Naval Architects by Mr. 
R. E. Froude in 1904. These models were of fine— 
cruiser—forms with prismatic coefficients varying 
from .57 to .63, and thus, while they afforded most 
valuable information for the designers of fast vessels 
of the Channel steamer type, were inapplicable to the 
fuller types of ship. The resistance data, which Mr. 
Baker embodies, were given in the form of the well- 
known Froude constants applicable to any size of 
ship and covered not only the parent forms, but also 
variations introduced by “snubbing” at either end, 
and thus enormously extended the range of forms and 
the utility of the results. Several firms adopted one 
or other of these parent forms for their practical work, 
and there are many Channel steamers and other 
vessels now running which follow either the No. 4 or 
No. 5 of the Froude 1904 series. 

The next series of resistance results to be published 
were those of Mr. D. W. Taylor, obtained in the 
United States Government tank at Washington. 
The tests were conducted on two models of .60 and 
-64 prismatic coefficient, each with four types of 
area curve. Mr. Taylor’s work on resistance has been 
extensive, and Mr. Baker introduces his curves of 
area and water lines and compares his conclusions 
with the results obtained in the William Froude tank, 
which, as he shows, confirm the Washington results. 
Mr. Taylor’s later experiments on varying forms and 
proportions are also discussed and compared. That 
the two tanks should give practically identical results 
is not surprising; the American resistance values, 
however, are always published in the form of curves of 
residuary resistance per ton of displacement, whereas 
the Froude system has always been to use coefficients 
K, C, M, &c., denoting speed, power, length, and so 
on, and consequently no little calculation is involved 
in comparing results for individual cases. It was 
impossible to expect that the Admiralty tank at 
Haslar, with its pressure of other work, should con- 
tinue to reproduce series of experiments with mercan- 
tile forms, the urgent need of which was immediately 
realised when the value of the 1904 results became 
apparent. Between 1904 and 1908 resistance results 
obtained in the American tank were published in 
great detail and quantity. 

_ It is well to recall here how the William Froude tank 
came to be built. The disadvantages attaching to the 
lack of an experimental tank in Great Britain for the 
solution of general problems in resistance, or one to 
which shipbuilders, whose requirements were not con- 
sidered to justify the possession of a tank of their own, 
should have access, had long been known, and for some 
time past more than one prominent firm had been 
driven to utilising tacilities offered by certain foreign 
tanks when important investigations required to be 





made. The erection of a public tank in Great Britain 
had frequently been discussed, but the few wa, 
mooted without enthusiasm, and lack of clear under 
standing of its advantages was the Main reason f.; 
the proposal falling through. Appreciating and actiny 
on his knowledge of its value, Sir Alfred Yarrow, wit}, 
great generosity and foresight, provided the mone, 
for the construction and equipment of a thorough! 
up-to-date tank at the National Physical Laborator, 
at Teddington, and presented it as. a free gil 
to the nation. As a tribute to the memory of th: 
late Mr. William Froude—-1810-1879—and the ow 

standing work that he originated for the developmwe:\: 
of knowledge of resistance and propulsion, Sir Alfro.| 
suggested that the tank should be called the “* Willia: 

Froude National Tank.” It was first used in July, 
1911. 

It is as yet probably too early to appreciate full, 
the value of this magnificent gift, though the adva, 
tages it has conferred on shipbuilding, seience ar 
becoming increasingly evident every year, partly i), 
the material improvements which it has alread, 
indicated can often be made in the designs submitt«:| 
for trial, but, more important still, in the steady flo 
of informative literature regarding the work a 
Teddington, which has been distributed to the variou 
institutions connected with shipbuilding by Mr. Bak: 
or by members of his staff. Part of this work figure 
in. the. volume under discussion; the rest is tov 
voluminous for inclusion and must be studied in t!) 
original form. One cannot help thinking; howe v« 
that a little more might have been included wit! 
advantage ; parts of the book are concerned with co, 
clusions on experiments which are coneise to a degr 
of brevity. Amongst the various sections on resistanc. 
on which the information given is specially up to dat. 
is that relating to frictional resistance for which th. 
basic data for calculation have beén i nv Of rectifi 
cation for some time past. Skin frietion oe 
made at Teddington with planks varying from 31: 
to 16ft. in length and at speeds up to 11.5 knots hay. 
agreed.over a wide range with those of William Froud... 
whose planks varied in length up to 50ft. and wer 
towel at speeds up to 8 knots. Recent. experiment» 
made at Washington have confirmed others made 11: 
German tanks. The problem which the imereasin: 
dimensions of recent practice had enforced was tha 
of extending the experimental results,so that the) 
could be applied to these much greater lengths ani 
speeds of ship. 

A study of the conditions which must,hold for the 
dynamic similarity of flow in an incompressible fluid 
led to the enunciation by Lord Rayleigh of a formula 
for the frictional resistance of any body of any size 
and for all speeds. The value per square foot of an) 
surface in any fluid is given as R = 4 w V* K, where 
w is the density of the fluid, V the speed im knots, 


ae ee 
K a function of the variable = Lis the length, and 


v the kinematic viscosity of the fluid. The value of 


a should be the same for all planks similar in 
uw 
dimensions and roughness of surface, no matter what 
their length, at the same value of =. Analysis of 
all existing data on these lines has indicated a con- 
stant “‘n”’ for ship conditions, but the value is found 
to be 1.86 instead of the 1.825 previously adopted, 
while the “‘f’’ values for salt water in the formula 
R =f AV*** have undergone a certain amount o! 
reduction. Additions to the resistance of smooth 
flat surfaces determined in this manner require to be 
made to adapt these figures to ship performances 
and these take the form of an allowance for plate 
edges and butts, to determine the effect of which specia! 
experiments have been made, and also for the fulnes~ 
of form to allow for the variations in velocity due to 
the curvature of the surface of the hull. These per 
centage additions, which are fully described, vary from 
about 4.7 in destroyers to about 10.3 in cargo vesseix 
of .77 prismatic coefficient, and, while the influence 
which these alterations exert on the method hitherto 
adopted of calculating Rf as from a flat plate takes 
the form of a slight reduction in E H P f, it is not very 
great, but the newer method certainly does compl) 
more exactly with the conditions met with in practice. 

In addition to this important advance in method ot 
dealing with frictional analysis, the attention that is 
repeatedly called to the prevalence of eddy-making 
in full forms, particularly those with parallel middle 
bodies, denotes a degree of resistance due to this 
cause which was previously under-estimated. It is 
not measured separately, but is included as part of 
the residuary resistance, and in the results of experi- 
ments made with a large series of models to test the 
effect. on full or fine ends in association with varying 
proportions of parallel middle body the question of 
eddy-making is referred to frequently: These par- 
ticular models are of considerable interest when con- 
sidered in conjunction with the latest practice in 
methods of ship construction. The old-fashioned 
plan of taking templates off a ship's frames and then 
marking off a plate to be punched is giving way in 
certain yards to a standardised design which in some 
cases admits of as much as from 60 to 70 per cent. of 
the ship plating keing absolutely interchangeable. 
These plates are drilled in batches to templates made 
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from the drawings, the number of curved plates or 
plates to be fitted to place being reduced to very 
To admit of this method of 


small actual numbers. 


construction, parallel body and special lines are 


required, and the problem is to fair the former into 
the ends, still retaining as far as possible the maximum 
number of flat plates. Too sharp a hollow in the stern, 
even at low speeds, with these models of large pris- 
matic coefficient will cause eddy-making, and the 
tank results show that in order to avoid this occurring 


area of midship section } 


the should not exceed a 
length of run 
, 1 : 
ratio of 7. It used to be customary to imagine 


that it was only the faster types of vessel that needed 
to be tank tested. This was a most erroneous view, 


and Mr. Baker’s book explains very clearly, as the } Bibliotheca Chemico! Mathematica. Cat 

result of experiments at Teddington, how far one dare in many tongues on exact and ay 

vo with these fuller models.” Considering the range of with a subject index. Compiled and Sciamtabal 
luilding yards covered by these experiments, not only by H. Z. (Heinrich Zeitlinger, of Linz on the 


ut home, but in countries abroad, such as Holland or 
Scandinavia, this section on fuller ships will be widely 
tudied. 
A short chapter is devoted to high-speed vessels, 
the subjeet of destroyers being dismissed in three 
pages, which is unsatisfactory for those interested 
in that class, as information regarding the resistance 
of torpedo craft is very limited. A typical resistance 
curve in coefficient form is, given, but in a future 
cdition mere data would be very welcome in view 
of the size and speed that these Vessels ndw attain. 
Ktacing motor boats and flying boat hulls also receive: 
utention. Questions of cost temporarily. relegate 
the former to the background, but the flying boat, has 
undoubtedly a great future before it. The trials of 
the big “* Valentia”” and “ Fai ” types which are 
sbout to take place should add considerably to expe- 
ricnce in this direction. Other sections are devoted 
'o influence of appendages, shallow water effects, and 
the resistance of barges. 


The second half of the volume is devoted to pro- 
A very clear exposition of the elements com- 
prising the efficiency of propulsion is given; the 
Froude experimental determination of propeller 
efficiency as derived fromm models tried in the Haslar 
tank is also embodied, and the author proceeds to 
illustrate the use thereof for purposes of estimating 
dimensions for design and for the analysis of trial 
trip results. In giving the propeller data, which first 
appeared in the “ Transactions *’ of the Institution of 
Naval Architects in 1908, Mr. Baker has contented 
himself with reproducing the thrust factor curves 
and those for efficiency correction as it varies with the 
dise area ratio just as they appeared in the original 
paper. These values stop short at a disc area ratio 
of 0.8, or a projected area ratio—converted to prac- 
tical design—-of about .58. So much work nowadays 
requires extrapolation of these curves that it is rather 
surprising that it has not been attempted—unless 
it is that beyond this point the doubt arises that 
relative rotative efficiency will remain about unity 
and for practical office work it is usually found far 
more convenient to re-draw the curves from the original 
paper to a much larger scale and to plot off the figured 
values for use in tabular form, in order to avoid the 
constant cumbrous reference to the curves. Dis- 
cussing the determination of propeller dimensions, 
Mr. Baker explains the use of “analysis pitch” in 
dealing with this Froude data, and thus clears up a 
point which has been misunderstood at times; but 
we do not follow him exactly in his choice of pro- 
peller dimensions from his calculations. He works out 
& sample minimum blade area to avoid cavitation 
as 27.5 square feet, and this should presumably be 
projected area, as he uses the same thrust pressures 
for this later in the book. The point, however, 
left vague in this case. In his choice of screw from a 
series of determined dimensions, he takes a pitch ratio 
of unity and an actual developed area of 29.5 square 
feet, which would only result in giving about 25 square 
feet of projected surface instead of the 27.5 calcu- 
lated. This discrepancy occurred in the first edition. 
He also, we notice, tacitly assumes the relative rota- 
tive efficiency as unity—a point which is, perhaps, the 
uncertain factor connected with marine pro- 
pulsion at the present time. 

We had looked, we must admit in hope and perhaps 
too optimistically, for an extension of the section 
dealing with hull efficiency and wake values. Mr. 
Luke has stated that his experiments on this subject 
totalled over two thousand, so that further methodical 
experiments are going to involve a vast amount of 
work, which is, perhaps, at the moment, dispropor- 
tionate to the gain. Dealing with cavitation, Mr. 
Baker quotes Mr. Barnaby’s estimate of a permissible 
increase of thrust pressure of .375 lb. per square inch 
for each additional foot of immersion. The 
correct figure for hydrostatic work is, of course, 
weight of sea water in pounds per cubic foot + 144 

-44. Presumably Mr. Barnaby, in hijs original 
description of the trials of H.M.S. Daring, gave .375 
as a safe approximation, but his figure has been copied 
broadcast without any reference to the true figure. 
Which one is used for setting the hydrostatic valves 
for depth charges, for instance ? 

The value of Mr. Baker’s book lies largely in its 
essentially lucid explanation of resistance and pro- 
pulsion in such an extensive and up-to-date manner, 


pulsion. 


18 


most 


of information which it In the surmmary 
of the various experiments on farm of ships it gives 
ample data for the rapid draughting of a set of lines 
for either fast or slow vessels, together with the resist - 
ance constants for the calculation of E.H.P. of the 
naked hull. The section on appendages déals with the 
additional resistance they entail; hull efficiency and 
wake values can be estimated from their proper 
section or the detailed tables at the end of the volume. 
The section on propellers shows how to determine the 
screw dimensions for a given efficiency and how to 
estimate the results obtained from the subsequent 
—. No other volume that we are acquainted with 

Mr. Baker's book either in the scope or 
the excellence of his presentation of the facts. 


contains. 


, 


ue of works 


8. .Two volumes. Three 
Henry Sotheran and Co. 


Danube) and H. C. 

guineas net. London : 

1921. 
Aux sale catalogues are provoking, but none are so 
provoking as the sale catalogues of old books. It is 
always the volume you desire that someone else has 
bought even before you could telegraph to stop him. 
If, then, you value your peace of mind, do not even 
take the postal wrapper off the catalogue, but drop 
it raha into the waste-paper basket, or, if you 
have any uncertainty about your strength of pur- 
pose, consign it at once to the fire. This is a counsel 
of ion. Only those that do not deserve to have 
old books will follow it, but we others, weak lovers, 
will go on courting disappointment to the end of 
time, and will go on “ ticking” our catalogues and 
sending vain postcards to the booksellers, till in a 
more setherial world we shall wtherial editions 
of all the best books of the for nothing. 
The two stout volumes that lie open before us are 
in a different category from the ordinary booksellers’ 


circulars. We dare say Messrs. Sotheran still have 


scientific reputation that “a fine copy of the exces- 
sively rare original edition of this monumental work, 
which first made public the solar system known by 
the author’s name, and formed the starting point of 
modern astronomy,” should be offered for £21.. You 
might pay more for a little Elzevir with all its value 
in its binding than for this excessively rare “* Coper- 
nicus.”’ These two are, perhaps, the most expensive 
books in the catalogue, and for the greater part you 
may—or you might have, had you been fortunate 
enough -purchase the works on which the whole 
fabric of science is built sometimes for a few shillings, 
rarely for more than a few pounds. Indeed, the 
catalogue itself is dearer than the greater number of 
the treasures of which it tells us; but for all that, 
those who love books and have three guineas to spare 
should have it. 


SHORT NOTICES. 


Wireless Telegraphy and Telephony. By L. B.. Turner, 
M.A. Cambridge: The University Press. 1921. Price 
20s. net._So many books have been written on wireless 
telegraphy and telephony that it is of interest to endeavour 
to discover what gap in this branch of literature a new book 
is intended to fill. In the present case the author's object 
apparently is to enlighten those who, although engaged 


currents are also considered. On the whole, the book seems 
to comply with the requirements of engineers and univer- 
sity students, but it is not a work we should recommend 
to those who do not possess a fair knowledge of mathe- 
matics. 
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and Grover I. Mitchell. London: The McGraw-Hill Book 
Company. 1920. Price 15s. net.—In view of the large 
number of books which have been published on electric 
ignition and the many articles that have appeared in 
motoring journals, it is not, in these days, easy to write 
an original book on the subject. The object of the present 
volume, however, is specifically to “ satisfy the demand for 
a systematic course of study of the ignition systems used 


on automobiles, trucks, tractors and aeroplanes.” More- 
over, in preparing the book, the authors have kept in 
Mind the needs of the men who have to install, adjust 


and repair ignition systems in the factory and repair 
shop, as well as the needs of the car owner who desires 
to acquire a better understanding of the principles and 
construction of modern ignition systems. Whilst the 
authors have vided a good deal of practical informa 
tion on the subject, the book has obviously been written 
from the point of view of American readers. It is well 
known that coil ignition is used to a much greater extent 
in than in this country, and a portion of the book 
is of no interest to English readers, except 
perhaps to those who desire to keep in touch with American 
practice. The book, nevertheless, contains a good deal of 
information on @lectrical matters generally, on the magneto 
and oa the localisation of faults. 
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AN AUTO-LATHE 


ALFRED HERBERT LIMITED, COVENTRY, ENGINEERS 








The Herbert Auto-Lathe. 


Tue first experimental form of the machine tool illus- 
trated herewith, the No. 5 “* Auto-lathe,’’ made by Alfred 
Herbert, Limited, of Coventry, was shown at the Machine 
Tool Exhibition held at Olympia last year. 
the design has been modified in several minor respects. 
The example illustrated represents the batch of machines 
now being constructed in Messrs. Herbert's shops. 

The ‘“ Auto-lathe,”’ the makers claim, bears the same 
relation to the turret lathe in the matter of machining 
detached or forgings as the automatic screw 
machine bears to the capstan lathe for producing screws, 
pins, &c., from the bar, with the difference, however, that 
in ordinary cases the chucking on the auto-lathe is done 
by hand, the other operations then proceeding automatic- 


castings 


Since that date | 


eis at 


FIG. 1 


producing the work in the most accurate way and in the 
quickest time ; and secondly, by the use of standard tools 
arranged so as to cover a variety of sizes and operations. 


| The first method probably produces the better output, 


but is only justified, Messrs. Herbert hold, when the 
quantities are large and the running is continuous. The 
second method is the better if the quantities are small 
and if the machine has frequently to be changed from one 
job to another. In many cases, particularly when 
work is of a more or less elaborate nature, a combination 
of the two systems is found to give excellent results, the 
standard tools performing many of the operations, while 
a few specially designed tools are provided for those opera- 
tions which the standard tools cannot perform in the most 
efficient manner. 

The machine illustrated can deal with a great variety 
of automatic lathe work. Large articles, the size of which 
places them beyond its capacity do not, in general, occur 











FIG. 2—TYPICAL TOOLING ARRANGEMENT FOR AUTO-LATHE 


ally. Chucking on the auto-lathe can be done automatic- 
ally if the quantities are great enough to warrant the 
expense of fitting special magazine attachments for 
feeding the work into the chuck. In many cases, however, 
the quantities are not sufficient to justify this cost, so 
that it is more economical on the whole to chuck by hand. 
In addition, it is to be remembered that the inaccuracy 
of forgings and renders automatic chucking 
difficult. The auto-lathe may thus be said to be an auto- 
matic lathe with the exception that the chucking is done 
by hand. 

In designing the machine great attention, the makers 
tell us, has been paid to providing quick automatic changes 
of feed and speed, so as to ensure that every cut may be 
taken under the best possible conditions. At the same 


castings 


time the design of the machine has been kept sufficiently | 
simple to make it a commercial proposition. 
The problem of tooling an automatic turning machine 
may be attacked in two ways: first, by providing special 
tools for each sample, such tools being designed for that 
sample and for nothing else, and purely with the idea of | 








in large numbers. The important parts of the machine 
are the head with its provision for carrying the work, and 
the turret and the cross slides, with their respective tools 

The head is equipped with a single driving pulley 
running on ball bearings and provided with a friction 
clutch, whereby the whole machine can be started and 
stopped. The lever operating the clutch extends over the 
head to the front of the machine as shown in Fig. 1. The 
head as a whole is adjustable along the bed so as to accom- 
modate articles of varying thickness. This adjustment is 
also of great utility in cases in which the forgings or cast- 
ings vary as regards their machining allowances, as the 
adjustment permits an article to be cleaned up which 
would not otherwise do so. On the other hand, the head 
can be moved back should the amount to be taken off at 
one operation be too great in the case of a particular cast- 
ing or forging. The adjustment of the head is effected 
by means of a screw at the rear. It is clamped and 
unclamped by means of five screws, to be seen in Fig. 1 
at the front of the headstock. 





the | 


The spindle is hollow, so | 


as to admit ber work if necessary, and also to accommodate | 





the ends of long piloted boring bars. The spindle nos 
flanged and the chuck, usually of the “ Coventry" type, 
is bolted directly to the flange. 

The gearing in the head provides six substantive spind!e 
speeds, set by change wheels For eaeh of these 
stantive spindle speeds there is an automatic speed chanye 
which can be set to provide any one of five ratios to the 
substantive speed, and additional speeds can be obtained, 
if required, by additional change wheels. There is t! 
practically no limit to the number of subdivisions of 
speed which can be obtained on the machine. The auto 
matic changes of speed are made by means of three levers 
situated on the body of the machine below the head 
Fig. 1. When these levers are tripped by hand or auto 
matically by cams, instantaneous power-operated speed 
changes are made. The spindle can be stopped when 
required in the same manner. It is thus possible to change 
speed quickly, in fact suddenly, even during a cut. For 
example, if a comparatively small boss is being turned the 
machine can be run at a high speed until it becomes neces 
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FIG. 3-CLUTCH GEAR WHEEL 





sary for a tool to cut, say, on the outside of the pies e, at 
which point the speed is suddenly and automatical! 
reduced to the appropriate amount. The automat! 
spindle stopping mechanism enables the spindle to |» 
brought to rest when necessary before the tools are with 
drawn, thus avoiding the unsightly spiral mark which 
would result if the spindle were not stopped. 

If the machine is to be electrically driven the motor 1s 
mounted on a bracket on top of the headstock-—see Fig. | 
and the drive may then be either by belt or chain. This 
arrangement of the motor drive is compact and economical 
in floor space. 

The turret slide is supported directly on the bed and is 
very long. The turret itself is square. The turret indexes 
automatically at the extreme back position, the indexing 
not absorbing any part of the working stroke. After 
indexing, the turret is automatically clamped. The cam 
drum whereby the turret slide is operated, is driven 
directly by a worm wheel fixed to its edge, so that there is 
no shaft torsion. The spiral groove on the drum by which 
the turret slide is moved is cut after the manner of a screw 
thread which returns upon itself, and gives a steady move- 
ment to the turret. Fig. 1 shows the machine fitted 














May 27, 1921 


THE ENGINEER 





575 











temporarily with a large mica window through which in 
the actual machine the grooved cam drum can be seen. 
The cam drum makes three complete revolutions for each 
forward and return movement of the turret. 

The front and back cross slides are quite separate from 
each other, and can be adjusted independently along the 


bed. This feature enables the front and back tools to cut | 


simultaneously when required. In many cases it is 
possible to arrange the front and back tools to take 
roughing and finishing cuts simultaneously, thus saving 
a good deal of time. Each cross slide is provided with a 
dead stop. 
actuated, are positively the cam 


connected to shaft, 


The cam dises, whereby the cross slides are | 


and can be set to operate at any part of the cycle of | 























only to set the feed before the feeding operation is hegun, 
but to change the feed during the actual cut, a feature 
of great advantage in many cases, such as when nearing 
the bottom of a recess, or when the rate of removal of 
metal increases by virtue of additional tools coming into 
action. The feed gear-box is at the back of the machine 
and is completely enclosed, all the gear wheels and other 
parts running in oil. 

When setting up the machine by hand, the cam mecha- 
nism can be operated from a hand wheel at the right-hand 
end of the machine—see Fig. 1—but when the machine is 
running autom vtically, this wheel does not rotate, and is 
therefore not a source of danger. 

In Fig. 2 is given a local view of a typical tooling 
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FIG. 4—DETAIL OF 


operations. The forged steel tool holders op the cross 
slides are of a universal type, and will hold a great variety 
of tools in various positions. 

The feed motions of automatic machines usually provide 
a quick rate for moving the tools about, indexing the 
turret, bringing the tools up to their work, and withdrawing 


them away from it, and also the necessary slow rates for 


cutting. In the auto-lathe the quick motions are derived 
direct from the single pulley by means of a broad belt. 
The use of a belt at this point provides the resiliency 
necessary to avoid shocks, and acts as a safety feature 
to prevent damage should a jamb occur anywhere. A 
belt in this connection is held by the makers to be more 
trustworthy than any form of slipping clutch or shearing 





t 4 


Uke 


TOOL LAY-OUT 


























Swain Sc 


— 





radius-forming and chamfering cutters. (6) A boring 
bar with adjustable floating cutters for sizing both bores 
simultaneously. 
The time taken for carrying out these operations, Messrs. 
| Herbert inform us, is twelve minutes. Attention is 
directed by the makers to the combination turning and 
boring tools and the manner in which they are very rigidly 
supported by means of the overhead pilot bar, which is 
a regular fitting of the No. 5 auto-lathe. 





Convertible Steam Roller and 
Traction Engine. 


Aut road authorities, surveyors and contractors will 
appreciate the advantages of having at their disposa 
engines which can be utilised equally well for road rolling 
or traction work. Hitherto the advantage of purchasing 
a convertible engine has been largely outweighed by the 
difficulty and length of time involved in effecting the 
conversion due to the methods involved. John Fowler 
and Co. (Leeds), Limited, have turned their attention 
to the problem, and have designed a change-over device, 
by meaus of which the conversion can be effected more 
quickly and in what is claimed to be a more efficient 
manner than it has previously been done. One great 
advantage claimed is that the necessity for heavy lifting 
apparatus is avoided. The process of removing the hind, 
or driving, rollers and replacing them by traction wheels 
or vice versed has not been one of much difficulty, and in 
this respect Messrs. Fowler make no change in the usual 
methods. The improvement consists in a new method of 
attaching the front wheels or roller, the change being 
effected without the need for expensive lifting tackle. 
Figs. 1-4 show the arrangement in detail, Fig. 1 being a 
partial side elevation showing the smoke-box of a traction 

| engine with the attachment of the new invention shown 
supporting a roller head. Fig. 2 is a front elevation, and 
| De Siem. Wie--4 to « ddedovetion utaion the tron 
portion of an engine with attachment and fore-carriage, 
the latter elements being shown in two positions which 
| occur during the operation of conversion from a road 
| roller to a traction engine. The views on page 570 are 
| photographic reproductions, which are self-explanatory. 
|” With regard to Figs. 1-3, it will be seen that a bracket 
| B is pivoted to the front portion of the smoke-box, and 
| when in use for a road roller, it is secured by a flange D 
| and bolts to another flange of angle iron D* attached to the 
| smoke-box. This bracket extends forward to receive at 
| its end the head E and fork in which the roller is mounted. 


arrangement for the machine. The operation represented | The bracket is pivotally mounted on a strong bolt N 


is the turning of the clutch gear wheel shown in Fig. 3. 
The tool lay-out is shown in detail in Fig. 4. The rough 
material is a steel drop forging having a tensile strength 
of about 40 tons, and a Brinell number of 207. Ata 
previous operation the forging has been drilled, counter- 
bored and turned at the large end. At the second opera- 
tion——that illustrated—-the work is chucked true by means 
of a hardened steel locating plug, fitted in the chuck bore. 


| This locating plug is bored out and is fitted with a phospbor- 


bronze liner for piloting the boring bars. The work is 
gripped by standard{soft jaws. 

The sequence of the tools is as follows :—({1) A pair of 
facing tools carried in the front tool block. These tools 



























































passing through the smoke-box and firmly secured 
to the inner wall thereof by angle pieces. n it 
desired to use the mounting for a traction engine fore- 
carriage, the roller head is removed and the bracket is 
swung downwards for 180 deg. about its pivot into the 
lower position shown in dotted lines in Fig. 1, a flange F 
then abutting against a flange G secured to the under- 
side of the barrel, and is secured by bolts. 

To change over from a road roller to a traction engine, 
the steering chains are disconnected from the roller 
segments, and by means of a sling or chain one of the 
chains is connected to the horizontal part of the roller 
fork, the object being to use the steering mechanism to 


Is 











FIGS. 1 TO 4—FOWLER CONVERTIBLE STEAM ROLLER AND TRACTION ENGINE 


pin. The cutting feed motions are obtained by belt from 
the spindle of the machine, and thus vary with changes 
in the spindle speed in the same way as do the feeds of an 
ordinary engine lathe. 

The patented self-selecting feed motion, which is claimed 
to be one of the most valuable features of the machine, 
provides a range of seven feeds, all of which are available 


at any spindle speed. The changes of feed are effected by | 
means of trip dogs carried on a drum at the right-hand | 


end of the machine. Each dog is formed with seven 
holes, and the feed used varies according to into which 
of the seven holes a pin is placed. As the drum rotates, 
the pin trips a small lever, which throws a power feed 
motion into operation, whereby the feed is changed | 
instantly and without shock. It is thus possible, not 


| simultaneously 
Finish-facing and grooving: cutters carried in the back | 
| tool block. (5) A standard combination tool carrying 


operate simultaneously with the second series, namely : 

(2) a standard combination tool carrying three turning 
cutters and a boring cutter for opening out the ball race 
diameter. The tools on this turret face are timed to finish 
simultaneously with the first series. It is obvious that as 
the cutters of this combination come on to the work 
successively, it is an advantage to vary the feed in order 
to obtain maximum production, The tools, therefore, 
are arranged to start cutting at a coarse feed and change | 
over progressively to! finer feeds as the depth of the cut 
and the duty increases. (3) A combination tool carrying 
finish-boring and finish-turning cutters. This set operates 
with the fourth series, namely :—;4) 


steady and lower away the fork after the head E is dis- 
connected from the mounting B, the fore part of the engine 
in the meantime having been jacked up. The bolts which 
secure the head to the mounting are removed after having 
provided some packing below the smoke-box, and then 
the fork and head E are lowered for a short distance, 
sufficient of the steering chain being slacked off to permit 
this to be done. The roller C can then be pinched or worked 
forward by means of levers while paying out sufficient 


| chain to keep the fork stem inclined slightly forward of the 
| vertical. 


After the roller has been worked forward for a 

sufficient distance the head and fork may be lowered on to 

the ground by the steering chain, and if more space is 
uired they can be slewed round at right angles. 

i thus disposed of the roller, the bolts which con- 
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removed and 
up its 


nect. the bracket B to the upper flange are 
the bracket is allowed gradually to take 
position as shown in dotted lines in Fig. 4. 
iore-carriage comprising the wheels and axle are then run 
up to the bracket B and the fore-carriage pin JI-—Fig. 4—is 
inserted in the part H and secured by a nut. The parts 
are then in the position shown by the dotted lines in Fig, 4. 


lower 


The wheels are then scotched with blocks, as shown at | 


K, K', whereupon the engine can be moved slowly forward 
by its own steam power, so as to bring the bracket and 
fore-carriage into the position shown in full lines in Fig. 4, 
This will cause the engine to rise off its supporting blocks, 
which can then be removed. The bracket F is then bolted 
up to the flange G, the steering chains are coupled up, and 
the engine will be ready for work. For converting the 
traction engine to a roller the operations are reversed. 
We are informed that the whole process can be per- 
formed in about a couple of hours. 








Derailers for Railway Sidings. 


ALL sidings, at their connection with the running line, 
have to te provided with throw-off switches, which are 
hnicalily known as “safety” or “‘ trap” points, and 
which are necessary to prevent an engine leaving a siding 
or a vehicle being pushed or perhaps blown out, unless 
the signalman has ~‘ set" the road and protected the 
running line against such a movement. Generally, a 
single switch in the siding rail is sufficient for the purpose, 
but in some cases there is a switch in each siding rail. 
\ single “ trap ” needs a 12ft. switch, and three slide and 
two crossing chairs; a double “trap” needs two 12ft. 
switches and s:x slide and four crossmg chairs. Were it 


The traction | 


It.is lit. Sino long and the bracket is 2ft. long; the total 
Weight is approximately | cwt. It is adaptable to bull 
headed and flat-bottomed rails, and of any section of rail. 
| Whilst, actually, there are only two variations for the 
different weights of rails, it is necessary to specify the 
section of rau, and whether it is to be fixed on the left- 
hand or right-hand rail of the siding. All that is necessary 
on the job is to drill the four holes in the rail. Such 
attachments as signals, locking bars and detectors are 
provided for. 

The apparatus is the property of, and has been patented 
by, the Westinghouse Brake and Saxby Signal Co., Limited, 
lof 82, York-road, London, N. 1. Our illustrations have 
been reproduced from photographs kindly supplied by 
the Great Erstern Railway Company. 








A New Tire Pump. 


A NEw electrically operated tire pump, suitable for 
use in motor garages, has recently been brought to our 


notice by Brown Brothers, of Great Eastorn-street, 
E.C. 2. The pump, motor, starter and reduction gearing 


|} are mounted on a substantial base, which is fitted with | 
two wheels and a metal foot to give steadiness when the | 


; . 
machine is at work, and all the moving parts are enclosed, 


as shown in Fig. 1. Although the pump compresses 
at both ends of its stroke, there are only two valves. 
The motor is geared to the left-hand end of the small 
crank shaft, shown below the piston in Fig. 3, and the 


crank pin fits into the small gun-metal block which | 


reciprocates in the recess shown in the centre of the piston. 
Obviously the rotation of the crank will cause the piston 
to move backwards and forwards and the gun-metal block 
to reciprocate vertically, and the ends of the holes repre- 











Economic Aspect of Railway 
Electrification. 


Werittne in the May issue of the General Blectrice Rev, 
on “ The Beonomic Aspect of Railway Electrification 
Mr. A. H. Armstrong states that approximately o1 
quarter of all the coal mined in the United States o/ 
America is consumed by the railways, and a great part «/ 
this fuel, amounting possibly to one-third of the tota! 
quantity, is wasted in the so-called standby losses in t}). 
63,000 engines employed for hauling trains. The modern 
engines are equipped with all possible devices for savin, 
fuel, but the ultimate economy cannot, Mr. Armstron, 
asserts, be compared with that which can be obtained :), 
modern power stations. The restrictions imposed by t}. 
gauge, wheel base, axle weight, and running qualities «{ 
the steam engine must impair the effectiveness of its boi! 
plant. Furthermore, each steam engine is a compl 
power plant, subject to all the variations connected wit! 
the hauling of trains over lines frequently of changin, 
gradients with intermediate and terminal delays. ‘|! 
boiler must be kept at work regardless of whether the eng): 
is engaged in hauling or not, and the standby losses whic!) 
are so incurred account for a large proportion of the total 
fuel consumed. 

The electric motor, on the other hand, is, says M: 
| Armstrong, the most efficient and flexible machine t! 
can be employed for transforming potential energy |): 
mechanical power. Moreover, the variations in load «| 
each individual locomotive in operation counteract 
another to a large extent, and when fifty or more engii 
| are at work the load on the generating station is sufficient| 

uniform to ensure the most efficient use of fuel. W11! 
modern power-house plant an electrical horse-power « 
be obtained for every 8 lb. of water evaporated. Lu: 





FIGS. 1 TO 3—-DERAILER AT LIVERPOOL-STREET STATION, GREAT EASTERN RAILWAY 


plain road, there would be five common chairs in the one 
case and ten common chairs in the other. As the outer 
end of the switch has to be at the fouling point, i.e., 
where the engine vehicle, if derailed, woulda be 6ft. 
from the running line, the cut in the rail has to be a switch 
length back, or inside, the fouling point. When the siding 
is a short one, this length is of value, and may prevent a 
second engine or another wagon being placed in the siding. 
Moreover, when the length is thus limited, an engine 
entering such @ siding has to do so with unusual care, and 
the operation thus takes longer than would be the case 
were there greater freedom of movement. 

This last difficulty became very manifest to the Great | 
Eastern Railway Company when it quickened up its sub- 
urban train movements at Livervooi-street last summer. 
Engines that have brought in a train follow it out when 
the train makes the next journey, and are shunted into 
the engine dock provided for each of Nos. 1, 2, 3 and 4 
roads. These sidings are very short, and therefore the 
drivers had to enter with unusual caution. As a second 
arriving train could not be “ accepted” until the light 
engine “inside,” the extra seconds required by the 
driver were of value. To meet this difficulty, the company 
provided in each engine dock a “ derailer” instead of the 

trap’ switch. The deviee is illustrated in the accom- 
penying engravings. The main edvantage at Liverpool- 
street is that the derailers are fixed at the fouling point, and 
thus give an addition of, at least, 6ft. to the siding, and 
consequently more freedom for the driver’s movements, 
to say nothing of a possible value in the greater length of 
siding available. The first cost of a derailer, as against | 
is less, as also is the maintenance. Another | 
benefit is that there is no longer the danger of coal falling 
into the switch point. 

The illustrations show (1) the derailer on the rail, looked 
at, in the trailing direction, from outside the siding; (2) 
on the rail, looked at, in the trailing direction, from inside 
the siding; and (3) the derailer off and clear of the rail. 
All the views are towards the inside of the siding. The 
first view indicates how a wheel leaving the siding would 
be raised by the derailer turned away from the siding and 
derailed. The second view shows how, should be derailer 
be on the rail when anything was entering the siding, it 
would raise the wheel so that the flange of the tire woutd 
pass between the two cheeks of the derailer, and the wheel 
would drop on the rail again on the other side of the 
derailer, the only inconvenience being a bump. 


or 


“ 


was 


switches, 


The derailer is in two parts—the cerrying member and 
the derailing member—and is of cast steel throughout. 
The carrying member is secured to the rail by the four 
bolts seen, and has a bracket at ea h end. The upper part 
of these brackets are shaped to rec erve a cam on the lower 
side of the derailing member. When the latter is on the 
rail, this cam lies—as seen in views (1) and (2)—inside 
the bracket, and thus there is provided e valuable feature 
not given in previous efforts of this sort—the derailer 
cannot be pushed off the rail. The derailer is coupled by 


rod to the signal-box or ground frame by means of a 
swivel joint, and when operated the cam turns on the | 
upper 


part of the brackets and falls «lear of the rail 





sented by the dotted lines will be covered and uncovered 
alternately as the piston moves from one end of the 
cylinder to the other, every time the crank turns through 
180 deg. Suction valves are therefore unnecessary. The 
only valves used in the pump are two small ball valves, 
which are placed in holes at opposite ends of the cylinder, 
so that the compressed air at one end of the piston cannot 
be delivered to the suction space at the opposite end. 
The air is, of course, drawn in at the centre of the cylinder 
and through the recess in the piston. The oil for lubri 
cating the piston, crank pin and crank shaft bearing passes 
through a hole in the centre of the crank shaft. At a speed 
of 400 revolutions the pump delivers 2200 cubic inches 
of free air per minute, and it is said that the pump can 
be run for extended periods without risk of overheating. 


power plants now in operation give an electrical hors 

power hour for approximately | lb. of high-grade fue 

From data based upon the performance of the sixt 

electric locomotives operating over nearly 700 miles of 
line on the Chicago, Milwaukee and St. Paul Railway. 
and on other facts based upon experience, it is estimate: 
that the passenger and goods tonnage of the United States 
could be hauled by electric locomotives with one-third of 
the coal now burnt by the steam locomotives. It 
of interest to note that the fuel carried in wagons and in 
the tenders of engines on American railways represen! 

approximately “0 per cent. of the total tonnage carned, 
and practically all that non-paying load could be saved b 

electrification. 


is also 


mountain divisions has 





In many Cases congestion 























FiG. 1--MOTOR TIRE PUMP 


By means of an adjusting valve attached to the delivery 

pipe the air pressure can be regulated at will within the 

limits of 30 1b. and 120 Ib. per square inch, and once the 

valve has been set for any particular pressure that pressure 

cannot be exceeded. Motors suitable for any voltage 

and for alternating or direct current are supplied. The | 
pumps are also made for belt driving. In the latter case the | 
pump is mounted on a metal base, which can be screwed | 
to a bench or to the floor. 








Tue Bolivian Parliament has voted 7,000,000 Bolivianos | 
for the construction of a railway between the towns of | 


| Potosi and Sucre. | 


FIGS. 2 AND 3—-PISTON AND CRANK 


SHAFT OF PUMP 


reached a stage at which additional! rails must be laid to 
obtain the relief needed with steam operated trains 
Electrification, on the other hand, would overcome the 
difficulty without having to lay additional rails. As an 
electric locomotive draws its power from a practically 
unlimited supply and is free from the structural restric- 
tions of the steam engine, the electric engine may be built 
to deliver any tractive power at any speed required by 
the needs of the service, Steam engines are now in opera- 
tion that will give a maximum draw-bar pull up to the 
limit of the standard ‘draw-bar rigging, but the speed of 


| such engines is so low as greatly to restrict the rapid move- 
| ment of goods over heavy mountain gradients. 


Not only 
can electric locomotives develop equal pull, but they can 
also sustain full trative power at double the speed 
possible with the heaviest steam engine. A standard 
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cleetric locomotive running on the Chicago, St. Paul and 


Milwaukee Railway will haul a 3000-ton train up a gradient | 
of 1 in 100 at.a speed of 15 miles per hour, and it is quite | 
| obtain the greatest results with the least labour. The type 


probable that before very long even more powerful engines 
will be needed. It is possible, in fact, that it will soon be 
permissible to haul a 5000-ton train up a 1 per cent. 
rradient. That would demand a tractive effort of 
135,000 Ib. artd an output of 5400 horse-power at a speed 
of 15 miles per hour. Higher speeds at the same output 
ire quite feasible, and manufacturers would now be pre- 
pared to build Jocomotives of the capacity just mentioned 
without the least fear of them being unable to stand up 
to their work. 

Regenerative electric braking is a great advantage on 
railways possessing steep gradients, and it is an impressive 
ight, the author states, to witness a 3000-ton train being 
hauled up the 1.66 per cent. gradient over the divide at 
Donald and then run down 2000ft. at Piedmont on the 
21 miles of 2 per cent. descending gradient of the Chicago, 
Milwaukee and St. Paul Railway without using the air 
brakes. ‘The mechanical power developed by the descend- 
ing train is regenerated and returned to the line in the form 
of electricity, which is used by other trains at work on the 
ystem. 

Other advantages of the electric locomotive are, Mr. 
\rmstrong explains, its reliability and low cost of main 
tenance. For a period of ten years and before prices 
attained their present level the 120-ton New York Central 
clectric locomotives were maintained in good order for 
pproximately 3} cents, or, say, 1jd. per mile run. Even 
during the year 1919 the St. Paul electric locomotives 
weighing nearly 300 tons and covering some 60,000 miles 
a year were kept in good working condition for approxi- 
mately 15 cents per mile, or leas than one-third of the cost 
of the Mallet engines of equal tractive power 








New Radial Type Loader for Loose 
Materials. 


the increasing of gravel, 
slag, &c., for road building, concrete 


Fr In recent years use sand, 


crushed stone, ashes, 
work, and other purposes, as well as the increased storage 
of coal and coke, has caused the handling and rehandling 


of immense quantities of loose materials. During the time 


renewable digger edge steel teeth riveted on the front lips 
and ends to protect them from wear. Experiments have 
shown that a two-speed machine is absolutely essential to 


“ K" loader has a fast speed of 60ft. per minute for 
travelling from pile to pile and a slow speed of 4ft. per 
minute for feeding into the material. The type “ G”’ 
loader has a fast speed of 40ft. per minute for travelling 
from pile to pile and a slow speed of 2ft. per minute for 
feeding into the material. The type * K ’’ machine, which 
has a capacity of 1 cubic yard per minute, will load crushed 
stone, the maximum-sized pieces of which will pass through 
a 2}in. ring, and coal in 6in. lumps. The type “ G” 
loader, which has a capacity of 14 to 2 cubic yards per 
minute, will load crushed stone, ‘the maximum-sized pieces 
of which will pass through a 3}in. ring, and coal in 8in. 
lumps. 








NORTH ATLANTIC ICE OBSERVATION. 


Tue annual report of the International Ice Observation 
and Ice Patrol Service for the season of 1920 has recently 
been received by the Board of Trade from the United 
States Government. This service, the expenses of which 
are shared by the principal maritime nations which use 
the North Atlantic, carried out by United States 
coastguard cutters specially detailed to maintain a con- 
tinuous patrol during the months of April, May, and 
June, with the object of ascertaining the positions of 
the icebergs and icefields nearest to Transatlantic steam- 
ship routes, and to issue daily wireless warnings as to the 
whereabouts The service was provided for by 
resolutions passed at the International Conference on 
Safety of Life at Sea, held in London at the end of 1913 
and beginning of 1914 

A considerable amount of very careful work is done, 
and the value to shipping may, remarks the Board of T'rad« 
Journal, be demonstrated by the fact that during the 
cruise of the Seneca from May 4th to May 19th, 1920, the 
vessel received 45 ice reports and 4 obstruction reports ; 
gave special ice information to 40 vessels, and sent out 26 


Is 


of ice 


broadcast warnings; 13 icebergs were observed during 
the period. 
The vessels on patrol carry a scientific observer for 


work in connection with oceanography and meteorology, 
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FIG. 1-—-TYPE K LOADER 


that help was plentiful and cheap the prevailing method 
of handling was by means of gangs. However, the con- 
stanthy increasing cost and acute shortage of labour gave 
rise te a demand for mechanical handling machinery to 
take its place. Among the machines designed to meet 
that demand was the Jeffrey self-propelling loader, which | 
was introduced in its original form about ten years ago. 
Recently the Jeffrey Company has developed an improved | 
design known as the radial Joader, which, it is claimed, 
overcomes all the objections which attached to the old 
type of machine, This new type of loader is made in two 
sizes to suit capacity requirements and service conditions. 
The Type “ K,” as illustrated by Fig. 1, has a capacity 
of 1 cubic yard per minute, while the Type * G,”’ shown 
by Fig. 2, has a capacity of 1} to 2 cubic yards per minute. 

The buckets of the elevator are wider than the elastic 
boom. The makers point out that this feature, taken in 
conjunction with the fact that the chassis is carried on 
three wheels, allows the machine to advance into the 
material under its own power 8ft. to l0ft. without any 
cleaning up whatever. There is, they state, a great advan- 
tage in having the loader feed itself into the pile over other 
methods of hand shovelling or of using a special mechb- 
anical device to pull the material in front of the buckets. 
The greatest objection to the older type of loader, which 
had four wheels, was it inability to feed into the pile. 
The three-wheel construction of the new loader enables it 
to move backward and forward along straight lines into 
the pile of material. By turning the steering wheel at 
quite an acute angle to the driving wheels the discharge 
chute will remain practically stationary with regard to 
the centre of the circle, while the pick-up end of the 
extended elevator boom will travel in a circular path. If 
the steering wheel be gradually turned through a few 
deguees either way from the circular path the whole 
machine, while cutting from right to left in an arc, will 
gradually move forward into the pile, allowing the machine 
to work at its full range. 

The buckets used on both types are designed for heavy 
service. The Type G’’ has L8in. by 1l2in. and the Type | 
‘JK ” Id4in. by 10in. heavy malleable iron buckets. with 





FIG. 2—TYPE G LOADER 


and his observations, based on the température and 
salinity of the water, appear to lead to important con- 
clusions as to the courses of the Gulf Stream and Labrador 
Current, and the effect of both on the icefields. In his 
report, the scientific observer remarks that “‘ during the 
last four years at no time has an iceberg ever been found 
in the unmixed waters of the Gulf Stream with a salinity 
of 36.deg. and a temperature above 15 deg. Cent. There- 
fore, if vessels while passing the Newfoundland Bank will 
keep in this warm salt water, there will be little danger 
from ice, and furthermore, such a course would avoid 
most of the fog.” 

The conclusions of the senior officer in command of the 
Ice Patrol are that** it is considered that the Transatlantic 
track between latitudes 40 deg. 30 min. N. and 41 deg. 
30 min. N., where it changes direction, is unsafe during 
May and June, especially when low temperatures of the 
water are encountered during April as far south as latitude 
42 deg. N., and to the eastward of longitude 49 deg. W., 
as such low temperatures would indicate the proximity 
of the Labrador Current. During May and June it would 
be advisable to change the track so that it would lie 
between latitudes 39 deg. 30 min. N. and 40 deg. 30 min. 
N. in longitude 47 deg. W. Because of the presence of ice 
and the large percentage of foggy days off the Great Bank 
during the summer months, it is not thought advisable to 
use the northern steamer track before September Ist.”’ 








From the circular letter issued by Lord Claud Hamilton 
to the Great Eastern proprietors it is said that that com- 
pany will oppose the Railways Bill on account of the 
proviso to Clause 6—the terms and conditions of amalga 
mation or transfer. The circular says that Clause 6 would 
preserve, by a systom of pooling, the ratio of net receipts 
between the constituent companies in each group as it 
existed in 1913. That would have been satisfactory to 
the Great Eastern, but the proviso—which says that it 
shall not be assumed that the companies could have main- 
tained their charges—is destructive of the principle. 





A New Electrical Signalling System. 


For transmitting signals in power stations, &c., the 
American General Electric Company has recently 
developed a new electrical system which was described in 
the February issue of the General Electric Review. The 
stator windings of two electrical instruments are joined 
together a? two equidistant points, as shown on the right 
in the drawing below, and the ends of the rotor windings 
are connected together through slip rings so that alter- 
nating current can be fed into the rotor windings. Each 
rotor is provided with a pointer which points to various 
signals, such as “ start ’’ and “ stop,” printed on a dial, 
and the rotor of the instrument used for transmitting 
is also provided with a handle to enable it to be shifted 
into different positions. As the stator windings of the 
two instruments are electrically connected, the pointer 
at the receiving end always takes up the same position 
as that at the transmitting end, and definite signals can 
readily be transmitted from one point to another. When 
it is desired to answer signals or instructions, four of these 
instruments are used, so that signals can be transmitted 
or received at both ends of the system. 

The article describes how the system can be used to 
indicate the position of a water gate or a valve and various 
other arrangements that have a@ restricted motion. In 
such cases the rotor of the transmitter is mechanically 
connected by means of gears or a belt to the moving object, 
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NEW ELECTRICAL SIGNALLING APPARATUS 


and the movement of the rotor is transmitted electrically 
to the rotor of the motor at the receiving end. The system 
has been used at Keokuka generating station of the 
Mississippi River Power Company to send and receive 
signals between the switchboard and generator rooms. 
Pedestals—as shown on the left of the accompanying 
illustration—are placed near the switchboard, and each 
pedestal is fitted with transmitting and receiving instru- 
ment, a call bell, and a signal lamp, so that the attention 
of the operators can be drawn to individual pedestals. 
When the switchboard attendant desires to send a signal 
he turns the handle on the front of the transmitting dial 
and this revolves the rotor behind the dial and causes the 
rotor of the instrument at the receiving end, where the 
generators are situated, to take up the same position as 
that of the pointer of the transmitter. He then pushes a 
button on the right of the handle, thereby causing a lamp 
to light and a bell to ring at the generator end. As soon 
as the man in charge of the generators has read the signal 
on his indicator he turns the handle of his transmitter 
to the same signal and then presses a button, which 
switches off the lamp and bell, and then presses another 
button, which lights a lamp and rings a bell at the switch- 
board. This informs the switchboard attendant that his 
signal has been duly received and interpreted. The 
switchboard attendant then pushes a button on the left 
of the transmitting handle, and this extinguishes the 
light and stops the bell ringing at the switchboard end. 
Both operators then move the handles of their trans 
mitters to the “ off ” position, when everything is ready for 
sending the next signal. 

The system has been adopted for indicating the move- 
ments of lock gates and fender chains on the Panama 
Canal: also for measuring the height of the water in the 
canal and for various other purposes. 








STANDARDISATION OF ENGINEERING 
PRODUCTS. 


A CONFERENCE, unofficial in character, of the secretaries 
of the various standardising organisations at present in 
existence was recently held in London. The conference 
was opened by the chairman of the British Engineering 
Standards Association, Sir Archibald Denny, Bart. The 
following secretaries were present :--Dr. P. G. Agnew, 
U.S.A.; Mr. A. Eriksen, Norway; Mr. E. Hijmans, 
Holland; Mr. J. R. Durley, Canada; M. G. Gerard, 
Belgium; M. Zollinger, Switzerland; and Mr. C. le 
Maistre, C.B.E., Great Britain. The object of the con- 
ference was the exchange of ideas tending towards the 
establishment of closer relationship, and from that point 
of view it was eminently successful. Each secretary 
gave a brief report of the general organisation of the work 
in his country, and the methods adopted in arriving at the 
standards, as well as the principles followed to ensure 
their adoption when issued. It is interestng to note that 
in most countries it is becoming more and more recog- 
nised that industrial standardisation, whether of quality 
or dimensions, to be really useful must be arrived at 
through a process of unifying the needs of industry rather 
than by attempting to set up an ideal. It also appears 
that, whereas engineers are everywhere giving freely of 
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their time and experience to this important work, its 
yalue to commence ‘generally is far too little appreciated, 
and is therefore not being supported financially to the 
extent it should be. 

Some enthusiasts are rather apt to think that the time 
has arrived to attempt to create an international organisa- 
tion for standardising all engineering products; but the 
conference, it is understood, took a much more modest 
view, and, seeing the almost insuperable difficulties in 
the way, preferred to see international standardisation 
develop along national lines and sectionally, similar to 
those adopted, for instance, by the electrical industry in 
the case of the now well-established International Electro- 
technical Commission. The conference having no execu- 
tive functions whatever, each secretary will in due course 
submit to his respective organisation the sugyestions of 
the conference on the various points discussed. 

The secretaries were entertained by the British Engi- 
neering Standards Association during their four days’ 
conference. The human factor enters so largely into all 
questions of standardisation that the meeting of the secre- 
tries of these important bodies, so as to become personally 
acquainted and thus have an opportunity of comparing 
notes in this informal way, is bound to be of no small 
advantage in the future and materially to assist in guiding 
international intercourse on this complex question along 
right lines. 








Latin-American Engineering Notes. 


\ FRESH contract has been entered into between the 
Argentine Directorate General of Hydraulic Works and the 
firm of C. H. Walker and Co., Limited, constructional 
engineers, providing for the continuation of the work on 
the new harbour of Buenos Aires. The contract is an 
extension of one made in 1911 with some important 
changes, such as that which specifies the cost of the work, 
including the increased costs resulting from the decision 
of the abitrators in the questions submitted to arbitration 
and the costs due to the inspection of the work up to its 
termination ; these, it has been decided, shall not in all 
exceed 25,000,000 pesos, gold. 

The large floating dock ordered by the Argentine Depart- 
ment of Navigation and Ports to be constructed in Ger- 
many before the war, has been completed, and an applica- 
tion has been made to the Argentine Government to trans- 
port the dock to its destination. 

Some important hydro-electric works are to be under- 
taken at once in connection with the powerful waterfalls 
on the Preto River, in the State of Rio de Janeiro, Brazil, 
as well as the waterfalls of the Ayruoca River, in the State 
of Minas Geraes. 

A contract has been signed for the construction of a 
railway from Ararangua, in the State of Santa Catharina, 
Brazil, to the boundary of the State of Rio Grande do Sul. 
The undertaking is the complement of the railway pro- 
jected from Tubarao to Ararangua, permitting of the 
outlet of products from the State of Santa Catharina to 
the State of Rio Grande do Sul. 

A contract has been entered into for the electrification 
of 22 kiloms. of double-track railway for the Estrada de 
Ferro Central do Brazil, covering the line from Rio de 
Janeiro to Deodoro. It is proposed to call for tenders to 
cover the construction of roads from Deodoro to Belama, 
from Deodoro to Santa Cruz, and from Belém to Barra 
do Piwréhy. 

A large amount of construction work is being carried 
on in the form of high-priced dwellings at Lima, Peru, and 
general building activity prevails throughout the country 
in the construction of railway, tramway, and irrigation 
projects. Railway tracking is normal, but railway repair 
and maintenance are active. A concession has been 
granted for the construction of a new railway 60 miles 
in length. 

A suger mill is being erected near the town of Teena, 
Chile, capable of handling the production of sugar cane from 
an area of 7000 acres of irrigated lan 

Owing to the extension of the wine industry in Chile, 
viticulturai machinery is being inquired for. Hitherto 
the plant employed has been largely of French manu- 
facture, although some has been received from Italy. 
Viticulturists require presses taking from 1 to 8 horse- 
power to work them. 

A plan is being considered for the construction of an 
irrigation reservoir at Lautaro, in the Province of Atacama, 
Chile, with a storage capacity of 35,000,000 cubic metres 
of water, to be used in irrigating 4000 hectares of land. 
The approximate cost of making the necessary dam, &c., 
is 2,000,000 pesos. Another dam is to be constructed at 
Monte Amargo so as to form a reservoir with a capacity 
of 100,000,000 cubic metres of water, for the irrigation of 
4000 hectares of land. In this case the work is estimated 
to cost 15,000,000 pesos. Yet a third project, to change 
the course of the Astaburuaga River, so that its waters 
can be used in irrigating 3000 hectares of land, is to be 
undertaken, the cost of this work being estimated at 
2,000,000 pesos. 

A Chilean company, controlling the brewing industry, 
has placed an order for five 1}4-ton trucks at 110,000 marks 
each, delivered in Valparaiso. At current rates of exchange 
this amounts to about £400, which is somewhat lower than 
the price of trucks of the same type and capacity quoted 
f.o.b. in New York, and is considerably lower than the 
£500 quoted in the United Kingdom. 

A survey is being made for proposed port and harbour 
works at Ocumare de la Costa, Venezuela, and for an 
electric railway across the range between Ocumare de la 
Costa and Maracay. The Government is planning to open 
a new port of Turiama Bay, east of Ocumare de la Costa, 
where there is a good natural harbour with deep water 
and protection from the winds: 

The first farm tractor has been introduced into Ecuador 
and put into operation upon a farm near Quito. Hitherto 
95 per cent. of the ploughing in the interior of the Republic 
has been carried out with a crooked stick, which has been 
the only agricultural implement used by the peasants. 

A Dutch engineer has been engaged by the Compaiiia 
del Dique to make a study of the Dique, Colombia, in order 
that its canalisation may be undertaken. The interests 
of the Department of Bolivar and of the city of Cartagena 
especially are closely identified with the project. 


A sawmill, costing £30,000, is about to be erected in 
Nicaragua. 
A society of engineers has been formed at San Salvador, 
Republic of El Salvador, for the purpose of encouraging 
social and economic development among the members of 
the profession and for the purpose of more closely co- 
operating with the Government and private parties in a 
consultative capacity and in matters of a_ technical 
character. 

Improvements are to be carried out in the city of San 
Salvador so soon as the necessary funds for the purpose 
can be allocated. The work will include increasing the 
supply of potable water, cleaning and renewing the sewers 
and re-paving the greater part of the city. While the 
Government will supply part of the funds necessary, the 
cost of the work carried out in the suburbs is to be paid by 
the owners of real property, while, in the city proper, land- 
owners will be required to pay one half of the cost of the 
street paving and the laying of water pipes and sewers. 

An important irrigation scheme is about to be carried 
into effect in Mexico. The Government has allotted 
25,000,000 pesos for this purpose and other undertakings 
of a similar nature. Several projects are under contem- 
plation in the State of San Luis Potosi, one calling for the 
construction of a dam large enough to hold up 300,000,000 
cubic metres of water to be used for irrigation purposes 
in the municipality of Rio Verde. Another dam is to be 
constructed in the valley of the Cerritos, one of the richest 
agricultural sections of the State of San Luis Potosi. 

yeneral building and construction operations are active 
in Mexico, where there prevails a strong demand for build- 
ing materials. 

The paving of streets in Mexico city and other cities in 
the Republie is about to be undertaken upon an extensive 
scale, and contractors are in need of roadmaking machinery. 
The Director-General of Public Works of the Federal 
District has already issued the sum of 300,000 pesos as an 
initial grant for the purpose. 

A cement manufacturing plant, situated 40 kiloms. from 
Monterey, Mexico, which has been closed since 1914, has 
been reopened, and is about to install a completely new 
plant, which will be of sufficient capacity for a daily output 
of 2400 barrels of cement. 

The executive power of Mexico has called for bids for 
the necessary construction work on the artificial harbour 
at Guaymas, in the State of Sonora. The works to be 
undertaken include breakwaters 2000 m. in _ length, 
dredging the bay to 8 m. in depth, dredging the entrance 
canal to the same depth, the filling-in of land washed out 
by the sea, and a wharf 180 m. in length by 45 m. in width. 


——————_!__== 


Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
A Colourless Black Country. 


Tue Black Country, so long the centre of belching 
furnaces and rolling mills and furnaces running at top 
speed, is, I regret to have to state, black no more, but 
colourless, and its onee great industries have been bled 
white by the miners’ ike. There is no more sorry 
industrial sight in the whole of the kingdom at the present 
time than the idle blast-furnaces and manufactured iron 
and steel works of South Staffordshire. True, there will 
come a day when activity will be resumed and prosperity 
will once again smile upon this great manuf, 
district. Happily, this is an assured condition of the 
future. The miners’ leaders of Great Britain have it in 
their power to > aes whether the present period of 
distress should be long or short. Meanwhile, as I have 
already said, the existing plight is a sorry one indeed, and 
the capital and wages losses which are being incurred run 
into scores of thousands of pounds weekly. All-eyes in 
the Staffordshire iron trade are turned to the negotiations 
which are now almost certain to be re-opened between the 
colliers and employers. It is most earnestly hoped that 
something definite in the way of a settlement may accrue 
from them. Every move on the board by both masters 
and men will be followed with the keenest solicitude, 
and it is felt here that the Government can be implicitly 
relied on to do everything possible in its power to assist 
towards a final understanding. The feeling of optimism 
that is abroad is largely shared by the Cannock Chase 
miners, and there is a growing impatience among all 
classes of mine workers at the prolongation of the trouble. 
In this coalfield union funds were long ago depleted, and 
while a month's play may be regarded with more or less 
equanimity, the stretching out of the struggle into a 
period nearly twice that length without any approach 
of those calamities which they had been led to expect 
would overtake the community, has not tended to promote 
a desire that the so-called “* lock-out” should be much 
further extended. Recent events in this area give an 
indication of the way the wind is blowing. The engine 
winders in the Cannock Chase district have unofficially 
sought an interview with the mineowners in the district, 
with a view to a resumption of work. Matters progressed 
so far as the appointment of a deputation to meet repre- 
sentatives of the owners, but at this stage news of im- 
pending events reached the ears of the officials of the 
union. Meetings were hastily summoned and the members 
of the deputation were waited upon. Consequently, the 
proposed interview did not take place. One gets the 
impression from talking with the workers at the collieries 
that if they were offered a wage that did not reduce their 
earnings below a point that was comparable with the 
reduction in the cost of living, they would be prepared 
to sink all other questions amd to start work at once. 
it is now reported that mimers to the number of about 
600 have gone back to work at Madeley Wood Collieries, 
Shropshire, on a temporary wages agreement pending a 
settlement. It is recogn by iron and steel masters 
in the Midlands that if the crisis were settled to-morrow, 
it would make but little difference to the iron and steel 
industry unless cheaper coal resulted. Even if the price 
of fuel dropped to an economic level, it would take months 





before works could be got back into working order. Many 








manufacturers show an inclination to regard the coal 
stoppage as a subordinate factor in the present trace 
depression, and frankly avow that they do not under. 
stand the abrupt paralysis of British trade abroad. The 
world-wide industrial slump, shipping difficulties, and 
international competition, especially in the Far Eastern 
markets, they admit, but they do not accept those causes 
as a complete explanation. There is very'little activity 
indeed in the Black Country works. Coal, coke and slack 
have been used up, and there are no longer any reinforce. 
ments reaching manufacturers from pit mounds or out- 
crop sources. The works which have any reserves le/t 
are now a very small minority. Even those branches of 
the iron and steei and engineering industries which were 
contriving to struggle along with the aid of cheap foreiyn 
raw material have been gradually brought to a standsti|! 
The inactivity, however, does not extend with the sany 
completeness to buying and selling operations. Some 
enterprise has been shown in the buying up of rather hea, 
tonnages of iron and steel remaining at the idle mills. 
Very good sales of iron and steel, comprising bars, sheets, 
plates, &c., have been made from the Birmingham war 
houses, including some old stock, which has been got ri: 
of quite advantageously. - With the effects of the pro- 
longed strike hampering enterprise and in some branchw. 
of local industry making production an impossibility, 
there has been little trade in Coventry during the past 
week. Several firms in and near the city took advantage 
of the Whitsun recess to convert their boilers for the use 
of oil fuel. 


Finished Iron Business. 


The threatened dearth of finished iron has had 
little apparent effect upon prices. There are very few 
orders on the books, though best bars are still being in 
quired for to some extent by consumers who have worke«! 
their stocks down low, and want to be in a position to get 
under way quickly when the industrial deadlock is over. 
Business has been placed on the faith of a levelling down 
of the marked bar standard from the present £27 10- 
before a fresh start is made, current transactions beiny 
subject to the price ruling at date of delivery. The un 
marked bar branch is under eclipse for the time being, an: 
the price remains at £19. So far as nut and bolt qualitie. 
are concerned, some consumers are more heavily stocke:| 
with Belgian bars than they care for. Though the pric: 
paid for them was much lower than that which now rules 
for the home production, it was higher than shippers woul: 
be prepared to sell at now, notwithstanding the apprecia 
tion of the franc. Merchants’ stocks aré very much re- 
duced. The bulk of the finished material which was le(' 
on hand by the cancellation of overseas business in thi 
early part of the year has been disposed of. Such odd- 
and ends as remain can be bought at low prices, as the, 
are only adapted to special purposes. If the deman:! 
existed, "i would be very difficult to buy any considerab|: 
quantities corresponding with ordinary specification. 
Supplies are, of course, still obtainable from the Continen' 
on terms much more favourable to the buyer than thos 
which rule at home. Many consumers, however, will not 
commit themselves on such a seale as to make import« 
tion worth while. Galvanised sheets are in slightly better 
call, but the improvement is not yet sufficient to justify 
the re-starting of local mills, even if the necessary fuel 
were available. The price quoted remains at £22. 


Better Pig Iron Outlook. 


The few ironfoundry works still using foundry 
iron find it nearly impossible to get their want supplied. 
Yet there are considerable stocks of forge material, and 
here and there rather heavy lots of basic pig iron exist, 
which are likely enough to involve their owners in con 
siderable loss before the material is dis of. Some 
merchants have placed orders for pig iron on future 
account, and the extending im ion that the coal strike 
is tending towards a close has stimulated inquiry, whic!) 
has kept a few merchants busy during the past few days 
Some fairly weighty contracts have been placed. A brisk 
buying movement is expected to follow the end of the 
strike. Consumption of foundry iron generally has been 
reduced to such a low point that these reserves will, it 
is hoped, stand between the market and famine for some 
time unless the situation should change. But anything 
like a buying movement would soon swallow them up. 
The recent recovery in values is, therefore, maintained. 
Derbyshire foundry is quoted at from 160s. to 180s., 
according to circumstances. Purchases can be made from 
Cleveland at prices well under these figures. 


Advance in Continental Steel Prices. 


The advance in French and Belgian steel prices, 
as the result of the improvement in the rate of exchange, 
continues much to the satisfaction of steel makers in this 
district. Considerable importance is attached to the fact 
that circulars from Northern France quote a further 
advance of 10s. per ton in certain descriptions of pro- 
ducts, making a total advance since the rise began of {1 
per ton. Structural material is particularly affected, and 
the price of continental joists has advanced to £12 per 
ton delivered here, while finished steel bars have improved 
to £11 10s. Numbers of circulars have been received by 
Birmingham merchants from Belgian and Lorraine steel 
works announcing the advances I have indicated. Some 
Birmingham merchants go so far as to say that the mini- 
mum of cheap foreign steel has definitely passed, and that 
a period of higher prices is in prospect. It is well known 
that numerous structural contracts are pending. The 
one essential still lacking to enable this business to 
materialise is a general reduction in the cost of building. 
It is hoped that this will not be very long delayed, and 
in that event a certain amount of business could be done. 
Considerable business has been done by local merchants, 
in some descriptions of steel, who have found themselves 
able to underquote steel works having material to dispose 
of. Part of this stocked warehouse material was amar abe 
on a rising market some time before to 
reached, and this enables merchants to sell more earlobe. 
ably than those works whose material was made round 
about the end of the year. Certain re-rolling mills are 
still operating in this ‘district, turning out about one- 
fourth of their normal quantity ; but the iron and steel 
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works, apart from these « i to be idle. 
Another abnormal devalogenad'n Wie stect trede just now 
is the sale by some Northern steel works of steel to foreign 
buyers at prices substantially below those quoted to home 
consumers, This kind ef preference bears rather hardly 
on Midland users of steel, such as structural ‘ 
There is not much being done in this line, but it has 

rather difficult to obtain the small lots of steel required for 
certain contracts still in hand. Advices received from 
America show that the great steel works of that country 
are reaping a very good export harvest in the way of rail, 
car, locomotive and other ‘orders which under normal 
conditions would have found their way to this country. 





LANCASHIRE, 
(From our own Correspondents. ) 


Mancuester, Thursday. 
Iron, Steel and Metals. 


Last week was a complete blank in the Man- 
chester industries, and one can scarcely see any signs of 
recovery this week up to Wednesday. The closing down 
of works is now almost complete, and the increase of 
unemployment in the district is appalling. There seems to 
be a vague impression that the coal dispute will he settled 
within another week, and in Scotland people are talking 
confidently of the mines being at work on June |st—which 
gives just an even two months for the stoppage—but one 
does not know whether there is any basis for this opinion, 
unless it be a sentimental one. In any case some time must 
elapse before industry can recover from the tremendous 
blow which has been given to it. 


Metals. 


The market for copper shows its inherent strength 
by moving upwards while almost everything else is in a 
state of depression. There can, of course, be no industrial 
demand for copper in the country at the present time ; but 
a good deal of activity is shown in the market, and last 
Friday the sales reached 2200 tona, by far the largest single 
day's sales of the year. Much of this business must have 
been speculative, but it is probable that those consumers 
who have spare capital are now increasing their stocks 
with a view to a probable very considerable rise in values. 
Readers must remember that one of the main causes of 
the depresrion in copper was the fact that consumers all 
over the world ref to hold the usual stocks, and as a 
consequence the burden of carrying copper became too 
heavy for producers, merchants and speculators. A 
reversal of this condition is a most important factor, and if 
it be now occurring the results will soon be seen when the 
general resumption of trading and consumption becomes 
possible ; in other words, when there is again fuel in the 
country. It is to be hoped that the engineering trade of 
the country will not then be hampered by extravagant 
differences between refined and manufactured copper. Dear 
iron is almost a certainty during the remainder of the year ; 
but engineers ought not to be handicapped by dear copper 
and brass in ite manufactured forms. The ual 
strengthening of the market for tin continues steadily, and 
many more people are now expecting the price to go up to 
£200 ton. increase in the number of these people 
is probably itself enough to bring about their expectations. 
ish ingot tin is still relatively low, and one would 
say that it is now worth buying, for intrinsically it is worth 
as much as foreign tin, and indeed it has been known to 
sell at higher pri than Straits. Tin, however, is an 
expensive metal to hold in stock at a time when consump- 
tion has ceased. Tin-plates have been easier of late, but 
this is not because cheaper tin is looked for, but because 
it is expected that sheet steel will soon be offered on easier 
terms. Lead has been a fairly steady market, but one 
would be inclined to think that it is quite high enough. 
The rise in spelter which began last week has been well 
maintained, and the general market opinion seems to be 
favourable for this metal. 


Pig Iron. 


The market for pig iron of all kinds is, of course, 
very quiet, and with the exception of an occasional pur- 
chase of f pig, there is no business to be done here. 
Foundry quality is now getting very scarce, but as there 
are only a few foundries at work this scarcity is not yet 
very apparent on the surface. It will, however, be felt 
a a en ores 

fresh oundry pig can come in. 
Noes me that cumapenabbonlay high 
prices for No. 3 iron will prevail for some little time. On 
the other hand, the stocks of lower grade pig iron have 
searcely been touched and there is plenty about which is 
quite unsaleable. Furnaces will no doubt concentrate on 
No. 3 when they start again, but one suspects that a good 
many will not start until they can produce pig iron much 
cheaper. The price of fuel and the other costs will not 
be lowered sufficiently to enable furnaces to make pig iron 
at £6, and there can be no large market until something 
like that ated meg The nominal prices for Midland 
pig iron deli here still remain between £8 and £9 per 
ton. 


Finished Material. 


It is rumoured that orders for the of 
British iron and steel are accumulating, and are back 
until the prices become more reasonable. The almost 
complete cessation of production has suspended the fall 
in our prices, but, of course, this has to come before any 
large export trade can be done. The continental prices 
are a little firmer, but the gap between them and British 
prices is still immense. 


Scrap. 


; The trade in scrap is almost entirely stopped now. 
It is possible that a little cast iron scrap for foundries is 
sold now and then, and in these cases the prices paid are 
high as com with those obtainable for other ki of 
scrap. Holders of textile machinery cast scrap here are 
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still asking £7 per ton, and some dealers want £6 10s. for 

broken machinery scrap other than textile; but 
lounders here say that they can buy at less if they desire 
to do so. Heavy wrought scrap is supposed to be obtain- 
able at £3, and heavy steel scrap is quite unsaleable. Prob- 
ably about £2 is what would be obtained if a sale were 
forced. 


Water Power Scheme for Matlock. 


Last week the Matlock Town Council had before 
it for consideration a scheme for harnessing the river 
Derwent. The scheme has been submitted by a local 
gentleman, Mr. D. Palmer Pearson, who suggests that an 
installation of water turbines in the Collingwood stream— 
a stretch of water above High Tor Weir—would supply 

ical power sufficient to operate the cable tramway, 
which has been a constant source of loss to the town for 
years. It is also suggested that by raising the level of the 
weir somewhat a stretch of river 14 miles long would be 
rendered availaole for boating purposes. The chief objec 
tion to the latter scheme is that it would increase the 
liability of the town to flooding in rainy seasons. Before 
considering the scheme further the Town Clerk has been 
requested to communicate with the Board of Trade to 
ascertain the Council’s powers. . 


The End of the Holidays? 


Although nominally the Whitsuntide holidays 
have come to an end, the streets of Manchester this week 
indicate very clearly that a very large percentage of the 
industrial population is still “ playing” owing to the 
existing trade depression. Many of the more important 
engineering firms are now engaged in cutting down their 
stafis, and the ranks of the unemployed are being steadily 
increased by draughtamen and clerks who have either been 
temporarily suspended or dismissed. Besides the coal 
strike there is trouble over wages in the cotton trade, and 
meetings are being held this week of the employees’ 
unions to consider the demands of the employers for a 
drastic reduction of 95 cent. on standard piece price 
lists. One of the difficulties which have to be overcome in 
arriving at a solution of the problem seems to be that one 
section of cotton operatives has received a much larger 
advance in wages recently than the others. The card- 
room workers received an advance of 246 per cent. during 
the war, as against 215 per cent. given to other sections. 
The whole dispute turns upon the question whether such 
a reduction is justified or not at the present time. Dis- 
interested opinion seems to be in favour of a more gradual 
reduction, just as it was with regard to the reduction of 
wages in the coal trade, and if both sides can be brought 
together to confer it would seem that a compromise could 
be effected on these lines. 


Barrow-In-Furness, Thursday. 


Throughout the whole of the North-West of 
England there is no change to note in the general con- 
dition of things in the hematite pig iron trade. Those 
connected with the trade are simply w: ing events, with 
the hope that when a settlement is reac in the coal 
trouble there will be a lower range of prices that will lead 
to supplies of fuel at a price that will enable business to 
be done and iron udieiae & profit. Under existing con- 
ditions, apart from the supply of coal, this is impossible. 
Meanwhile the whole of the works are standing idle. 


Iron Ore. 


Nothing is being done in the iron ore trade with 
the pits idle, and foreign imports of ore are suspended for 
the time being. 


Steel. 


The steel trade remains idle, with business entirely 
in the bac und. Allied industries are either closed 
down or working on very short time. The Barrow Hoop 
Works opened again on Tuesday for a short run. 


Shipbuilding and Engineering. 

Short time is being worked in the shipbuilding and 
engineering trades, except on one or two push jobs, Work 
is going on on the Moreton Bay, the liner recently launched 
for the Commonwealth Line, the shipwrights being engaged. 








SHEFFIELD. 
(From our own Correspondent. ) 
After the “‘ Holiday.” 


THE resumption after the long Whitsun holiday 

—ten days in most cases—scarcely made any difference 
to the appearance of the East End, or works district, of 
Sheffield, so few departments or even works are now operat- 
ing at all. Yet there are instances in which quite large 
businesses are still being run on three days of the 
week, and at one of the largest works fully half the normal 
number of employees are at their posts. Some of the 
firms in in lighter steels, especially bright drawn 
and case-hardened, are by no means badly off for orders, 
and where that is so, every effort is being made to sub- 
eee ners saree emt ne oe eaten... Sp 
latter, like coal, are supposed to be restric down to 
50 per cent. of the normal consumption, but some firms 
tell me they find in practice that if they use 30 or 35 per 
cent. less than normal no questions are asked. How so 
many de nts are kept active after eight or nine 
weeks of the colliery strike is really amazing, and is, of 
eourse, one of the facts that are w ing the miners’ 
officials more than they care to admit. Nevertheless, the 
effect of the strike is sufficiently ysing, as any indus- 
trialist longing to see trade being built up instead of 
destroyed may discern by a tour of the works district, 
which now has a “‘ Sunday ” aspect all through the week. 
As many works as possible resumed ial operations on 








Monday, but a considerable number haye not yet re- 


——— 


opened, and most probably will not do so until the winding 
gear at the collieries is once more in motion. 


Park Gate and Other Developments. 


Since my previous letter I have received a copy 
of the annual re: of the Park Gate Iron and Steel Com- 
pany. This well-known Rotherham concern holds a pro- 
minent place in the list of kindred businesses which have 
withstood the storm of slump and strike far better than 
have the average firms. Long after most other people 
were feeling severely the slump which began developing 
last autumn, the Park Gate works kept busy, and pro- 
bably would have remained so had not its activities gradu- 
ally been worn down by lack of fuel supplies. Even this 
company, however, felt the falling off in new business 
which began to make itself apparent toward the end of 
1920, and has since become accentuated, and perhaps 
trade unionists will kindly note that the Park Gate works 
were entirely stopped during six weeks of the company’s 
financial year-—apart, of course, from the present trouble 
—through strikes, causing a loss in output of 24,000 tons 
of steel, the men’s loss in wages amounting to no less than 
£100,000. But, of course, that pales before the light of 
the colliery strike facts regarding losses to both employer 
and employed. The directors state that considerable 

sss has been made with the new 24in. section mill, 
which, when completed, will be one of the finest in the 
country, and a new 3000-ki'owatt turbo-alternator has 
been installed to make use of the increased amount of 
exhaust steam now available. On the other side of 
Rotherham, the work of erecting the large Morgan mer- 
chant bar and steel strip mills for the latest recruit of the 
United Steel Companies group is being pushed on with, 
but I notice that another member of the group, and a 
very important one, viz., the Frodingham Iron and Steel 
Company, North Lincolnshire, has been brought to a 
standstill. For several weeks now, only one furnace has 
been in blast at these large works. Last Friday the melting 
shop ceased operations, and on the following day the 28in. 

l4in. mills and the constructional shop were closed 
down. That, of course, is being the experience every- 
where sooner or later, though preparations for trade upon 
@ greatly increased scale are being pushed on with in 
faith at several points in this area. In fact, one can 
plainly see that, once the industrial equilibrium has been 
restored, there will arise a demand for labour which 
should ultimately absorb practically all the unemployed 
including ex-Service men, of course—leaving only a 
narrow margin of what are termed ‘‘ unemployables.” 


Rolling Mills and Foundries. 


In the immediate future, I believe, it is likely 
that a little more light will be turned on to the conditions 
of the rolling mill industry here. At the moment, the 
position is that side by side with the installation of the 
most modern plant, operated by electrical power, are 
rolling mills of the exact opposite description, though even 
in the latter the men have for some years now earning 
good money. As in so many other manual occupations, 
there has been a tendency in this one in the past for a son 
to follow his father ; but with more money at his disposal 
and with educational facilities easier, the father, in recent 
times, has endeavoured to secure a more ambitious position 
for his boy in the industrial world, with the result that 
there has been created a serious shortage of skilled workers 
in the rolling mills, especially in view of the valuable 
modern plant now installed at so many works. The opinion 
of one leading employer in Sheffield is that instead of the 
labour position advancing with the progress of plant 
modernisation, it has actually gone back, so that in some 
respects it is in a far less favourable position than it was 
very many years ago. It is something of this thought, 

ps, that has led to a decision to inaugurate a Rolling 
ill Trade Technical Society, and to add it to the group 
of technical sovieties covering the file, edge tool, cutlery 
and silver trades, the operations of which are centred at 
the Mappin Hall of Sheffield University, the moving spirit 
of this excellent work being the veteran head of the 
Engineering Department, Professor Ripper. The object 
of the new society will be to lift up the industry and to 
attract to it a new class of recruits, by bringing the men 
into direct contact with the technical problems of the 
trade as they arise, and encouraging them to seek and to 
find solutions. In that and —- it is ~~ en 
the shortage of really skilled men will disa) q t 
@ very great advance will be possible in rolling mill prac- 
tice. Just in the same way, I ea Ae a ayy sae 
society is posed for foundrymen. is case, there 
is aeoky tn existence, of course, the old established 
British Foundrymen’s Society, but its work is on the 
scientific side and hardly ap or is likely to appeal, 
to the operative moulder, ugh I have often wished 
that all moulders could hear some of the debates—very 
i debates—on subjects which concern them in- 
timately—more so, at times, than the employers and 
managers who listen to them. The proposed society will 
make a direct appeal to the men and their foremen, and 
it is to be hoped that one of the first points raised will have 
relation to the conditions of apprenticeship, for that, I 
verily believe, is one of the weakest spots of the industry 
and one of the causes of so many inefficient moulders 
being thrown on to the labour market. In pre-war days 
foundrymen were about the best paid of all the skilled 
iron and steel workers, if one excepts the melters. 


The Immediate Outlook. 


As hope springs eternal in the human breast, 80, 
as I write, there are those here who feel convinced that 
by the end of this week they will at least be able to number 
the days of the coal strike, and with the end of that 
trouble these very optimistic souls look for an almost 
immediate commencement of a trade revival. But 
softly. When the colliers decided, in the wisdom of their 
leaders, to demand of the country that it should “ stand 
and deliver,” what was the trade position? As the Park 
Gate directors have just been reminding their shareholders, 
a slump began in the autumn of last year and intensified 
until the advent of the spring. Then came the strike, 
and although at the moment there seemed to be signs of 
a turn of the tide, in the shape of a number of oversea 
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inquiries of some importance, they were but inquiries, 
and it has yet to be seen how far labour conditions and 
comparatively high production costs here have discouraged 
them. ‘That the world needs steel is certain, and thefact 
that labour conditions in competing countries have been 
almost as adverse as our own is in our favour. Moreover, 
the gradual movement of continental exchange rates 
towards normal levels is appreciably reducing the wide 
difference between the prices of British and Continental 
iron and steel, and above these influences is the lowering 
of the cost of production in this country, by wage defla- 
tion and otherwise. As these developments proceed, the 
position of Sheffield’s steel industry will correspondingly 
improve, so that the outlook is really full of excellent 
promise ; but for the moment it must be remembered that 
since the miners struck very little evidence has accrued 
to prove that any substantial recovery in home and over- 
seas demand has actually taken place. It is rather what 
we hope for than what has occurred, though, in the opinion 
of industrialists and commercial men in a position to 
speak, that hope is a bright one—practically a certain one. 
its fulfilment, however, should not be counted on too 
soon, because there are still works in this district partially 
or wholly closed down, not on account of fuel shortage, 
but solely because order books are empty. Then, again, 
supposing this week-end, or even next, sees in the 
coalfields, some of the mines are in such a eondition that 
coal could not possibly be raised for quite a long time, 
and there are those that are little better than derelicts. 
For a certain period, therefore, firms that might otherwise 
forge ahead will be restricted to some extent by a searcity 
of fuel. 


Agricultural and Mining Steel. 


There seems a feeling that the brighter prospects 
which appear to be coming into view for agricultural 
tool and implement makers will be greatly helped by the 
holding of the “ Royal” at Derby. Farming classes in 
this country are complaining of a complete disappearance 
of profits, but in the last five or six years the profit margin 
on their enormously increased turnovers must have been 
a very handsome one indeed, so that they should still be 
possessed of considerable buying powers, and what they 
see at the ‘‘ Royal,’ the Lincolnshire agricultural engineers 
and their allies in Sheffield are hoping will lead icul- 
turists to draw rather generously on their substantial 
reserves. So far the demand for all kinds of tools used 
in agriculture has been pretty good, but not so for steel 
parts required in the construction of implements. On 
the other hand, renewed hopes are being entertained 
regarding trade with Russia, both in the matter of agri- 
cultural as well as of mining implements and machinery. 
In financial circles this week there has been talk of a 
conference between representatives of the Russian Govern- 
ment and of British business interests, and Sheffield 
manufacturers and the Lincolnshire engineering firms are 
watching the matter with the closest possible interest, 
for a real re-opening of trade with Russia would make 
an enormous difference to the outlook. Then, again, a 
demand seems to have sprung up in Spain for the type of 
tractors which the Lincolnshire people are turning out 
for agricultural purposes, and from Australia has come a 
request for tenders for a considerable quantity of railway 
tires. In the home market Sheffield is interested in the 
Admiralty’s requirements of large quantities of twist 
drills of all sizes, as well as of about 300,000 table forks, 
table spoons and teaspoons in white metal, while in the 
latest list of Government contracts definitely placed, 
Sheffield and district firms figure for the supply of steel 
blooms, engineers’ screwing tackle, knives, razors, scissors, 
twist drills, cast iron pipes, flat and round steel bars, 
aeroplane spares, buckles for springs, railway carriages, 
railway springs, cast and sheet steel and boiler tubes. 
One of the most important points to Sheffield firms in 
the report of the British Engineering Standards Associa- 
tion is the fact that basic open-hearth steel may be used 
in ceftain alternative specifications for axles, tires and 
springs, as well as in those for steel plates, angles and 
rivets for locomotive boilers. 


Iron and Steel Prices. 


Under prevailing conditions, it can scarcely be 
said that any regular market exists for raw materials and 
semi-manufactured iron and steel. In the alloy section 
tungsten has actually fallen below the figure prevailing 
immediately prior to the war, but that is probably chiefly 
attributable to the sale of stocks for realisation purposes 
by holders of surplus quantities, and in that case the price 
does not reflect the true position. Other alloys are experi- 
enecing much the same thing. A little business is still 
passing in pig irons, where stocks are available, but prices 
are subject to bargaining, foundry commanding a rather 
firmer figure than of late. There is hardly any call for 
basic and forge, and bar iron ean be bought below the 
official quotation: One hears of hard basic billets being 
done as low as £14, and soft at 30s. below that. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Continued Stagnation. 


THERE are few, if any, special points of interest 
in the general trade situation in the North of England, 
which, so far as business possibilities go, seems to move 
daily from bad to worse. The variows markets are prac 
tically in a state of suspension owing to the fact that there 
appear to be no openings for actual business in the absence 
of anything like a fixed period to the present struggle. 
Although at the time of writing nothing definite has 
occurred in the direction of any move towards settlement 
in the coal dispute, there is a hopeful feeling among the 
commercial community in the North. The prospects of 


an early resumption of the negotiations between the owners 
and the miners seem to have improved, and there is not a 
little hope that once the disputants get together again an 


A Gloomy Outlook. 


In the meantime the paralysis of industry is 
becoming acute. Things were bad enough before the stop- 
page, for the price of coal was so unreasonably dear that 
all the industries dependent upon it were severely handi- 
capped ; but at present, with no coal at all, the question 
is not so much one of restriction as of annihilation. The 
European markets are being, pretty .well filled up with 
requirements from other sources than this country, and 
there is not likely to be much of an opening left for us. 
In the iron and steel trades the outlook is regarded as very 
serious. At the present time our rivals are reaping a rich 
harvest. For a long time past the difference in making steel 
in this country and in France, Belgium and Germany has 
been one of pounds per ton, and the result has been that 
we have gradually lost our markets. It is not so much 
the labour troubles that have brought this position about, 
although they have been a contributing cause, but the 
exorbitant prices which have had to be paid by manu- 
facturers for fuel. Even when the miners strike is settled 
there is little likelihood of an early resumption of work 
at the iron and steel works. Terms satisfactory to coal 
owners and miners are not likely to benefit the consumer, 
and the Cleveland iron and steel manufacturers have made 
it clear that only a substantial reduction in fuel prices will 
enable them to resume operations. Apart from this, 
several months must elapse before they can ‘get back 
into working order. Some of the furnaces have been burnt 
out altogether and will be required to be re-lined and other- 
wise renewed, which is a very long process. 


Cleveland Iron Trade. 


The position in the Cleveland pig iron trade has 
never been so serious as it is at the present time. The 
trade has gradually been reduced to a state of settled 
gloom. Everyone seems apathetic even about the pros- 
peets of a coal peace. The termination of the miners’ 
strike is, of course, the first step to a revival of industry. 
but it is only a first step. Foreign competition can only 
be countered in two ways. Either there must be such a 
marked revival in the continental exchanges as to redress 
the balance in favour of the British manufacturer, or we 
must have very much cheaper coal. And until one or both 
of these events happen the local prospects of a trade revival 
are remote. Meanwhile, foundry iron becomes more and 
more scarce, and although the official minima are all un- 
changed foundry qualities command a substantial premium. 
Thus for No. 1 the official minimum is 125s, but it cannot 
be bought under 135s. for home consumption and 140s. 
for export. No. 3 nominally at 120s. is actually realising 
130s. in the home market, and 135s. for export, and No. 4 
foundry commands 129s. per ton. On the other hand, 
forge and mottled iron is plentiful at 117s. 6d. and white 
at 115s., and makers are showing some anxiety to release 
their stocks. There is, however, little demand at home 
for the lower qualities, and the foreigner will not look at it. 





Hematite Pig Iron. 


Tt is understood that a fair amount of hematite 
pig iron is going abroad at a “ cut” price. The agreed 
price for mixed numbers for home consumption is 160s. 
per ton, and 162s. 6d. for No. 1, but whilst observing the 
agreement, makers have a free market abroad. and at 
least 10s. is knocked off the price for export orders. Of 
course, this is a sore point with horne consumers, but a 
revision of the agreed minimum is not expected until the 
coal war is settled. 


Manufactured Iron and Steel. 


The manufactured iron and steel trade shows no 
sign of activity. Stocks are dwindling, but there are ample 
for immediate needs. Quotations are unchanged. 


The Coal Trade. 


There is neither sign of life nor buoyancy in any 
department of the Northern coal trade. Merchants and 
coal fitters meet daily ostensibly for the purpose of fixing 
up contracts, but generally the conversation revolves 
round the latest phases of the strike situation and the 
probable duration of the struggle. Business just now for 
any date of loading is in a state of suspension. ‘There are 
occasional feelers put into circulation, but there is no 
disposition on the part of the collieries at least to commit 
themselves to any further obligation until there is some 
tangible signs of a re-commencement of work at the 
pits. The prospects of-peace seem to be a shade brighter, 
and there is a feeling prevalent that this week will see the 
end of the disastrous conflict. The forward outlook seems 
to grow firmer as regards the first few weeks after the 
collieries recommence production, and the figures are 
slightly higher for that period; but after that there is 
nothing to guide the market, though it, is forecasted that 
there will be a fall in values after the home requitements 
are overtaken and the exhausted stocks replenished. 





SCOTLAND. 
(Prom our own Correspondent.) 
Brighter Outlook. 

THe situation at the time of writing appears 
distinctly hopeful. The miners are obviously tired of the 
struggle, and many are willing to resume work immediately 
under greatly modified demands. Differenees of opinion 
are inevitable, but are more prominent’ amongst the 
leaders, who, naturally enough, are loth to retract in the 
slightest from their attitude towards nationalisation and 
the pool. It has been asserted that the “ pool’ demarid 
has been or will be withdrawn, but this has also been 
denied in certain quarters. Some leaders favour dropping 
the pool, others the establishment of an alternative 
or the setting up of something equally effective from their 
point of view. If the first named are in a good majority 
then things may be termed most hopeful. A scheme pro- 
pounded by Sir Henry 8S. Keith, Provost of Hamilton, 
has had wide recognition, and is hailed with acclamation 





early peace will be arranged. 

















: Mar 27, 1921 


i 


by Lanarkshire miners, The coalowners, howaver, are 
not so enthusiastic over the schema, which involves a 
wages settlement based on the cost of living measured 
by pre-war standards. Thus, ontheoutbreak of war, 
the national minimum was 5s. 10d., but was raised 
at the beginning of the war to 7s, and on the 
latter basis an increase of 133} por. cant. meant a wage 
of 16s. 4d. per day. With the cost of living at 125 per cent. 
above pre-war level, the wage would be lds. 9d. The 
average earnings on piecework in Scotland in pre-war 
days is estimated at 8s. 3d., and the estimate for 1921 is 
19s. 6d. Sir Henry Keiths estimate, therefore, is con- 
siderably below the latter figure. It is said that the 
scheme is receiving careful consideration in authoritative 
circles, and may form a basis of agreement. 








Discord. 


Recent events have created considerable discord 
between members of the different. sections of the Triple 
Alliance, and also within the different organisations 
themselves. The dockers look with disfavour at railway- 
men and miners alike, accusing them of being «strike- 
breakers, while the latter view the first two in the light of 
traitors, inasmuch as they have not come out in a body to 
support the miners. Dockers at Glasgow came out on the 
assumption that the railwaymen in the district would 
act in a similar manner, and have been sorely disappointed 
at the turn of events. Furthermore, plenty of non-union 
labour has been forthcoming, and work is going ahead 
with commendable dispatch at the docks. Then, again, 
miners are accused of working at the docks and thus acting 
as strike-breakers. Frankly. the men trust neither them 
selves nor their leaders Their so-called fellow-workers 
have deceived them, while their leaders have led them 
into a cul de sac, and between the two they stand a good 
chance of losing everything they ever had or were ever 
likely to have. There has been precious little sign of unity 
so far. Neither as a whole nor as units have the members 
of the Triple Alliance shown a wnited front.. Hence, 
it is little wonder there is discord, the miracle being rather 
that the discord has been so moderate. 


Cool. 


An incident relating to the attitude of certain 
employees to the functions of an employer was told to 
the writer during the past week. The said employees are 
electricians, and, along with others, stopped work some 
time ago. The employer had no difficulty in filling their 
places, as the strike was purely a sectional one. The other 
morning they walked into the workshop as they were wont 
to do, took off their jackets, and commenced to work. To 
their unutterable astonishment they were asked to retire. 
Evidently the modern idea of a workshop is a place where 
one can dance in and out at will, the master being purely 
a necessary evil. 


Steel, Iron and Coal. 


In the steel, iron and coal industries operations 
are absolutely at a standstill. Practically all the steel and 
ironworks have closed down for lack of fuel, and even 
where one or two departments may still be open the output 
is the merest fraction of the usual. There are indications, 
however, that foreign markets are becoming more active, 
and it is hoped that the coal crisis may be settled in time 
to allow home manufacturers to take advantage of the 
business offering. In the meantime, materials are coming 
in fair quantities from the Continent, and there should be 
a comparatively good supply of raw material to work on 
when production re-starts, The supplies of coal for any pur- 
pose are practically nil. American coal is being unloaded at 
present, and other cargoes are on the way, but it remains 
to be seen what relief will be gained therefrom ; in other 
words, whether these consignments will be-all delivered 
to the original consignees or distributed in various direc 
tions. Meanwhile, gasworks and other general utility 
services are almost at a loves for fuel, and consumers, in an 
industrial capacity, have had to cease operations. 


Oil for Coal. 

Instances of the substitution of oil fuel for coal 
are growing. Some manufacturers have harnessed large 
motor car engines to their plants, and are thus managing 
to carry on in a kind of way, and are seriously contem- 
plating the installation of motors throughout and dis- 
pensing with coal altogether. The Greenock authorities 
are substituting oil for coal at their electricity works. One 
boiler has already been converted, and others will be 
similarly treated within a few days. This is only another 
sign of the times. The full cost im this instance is esti- 
mated as,similar to coal, but showing a saving in the cost 
of handling and wages. 








WALES AND ADJOINING COUNTIES. 


(Prom our own Correspondent.) 


The Coal Outlook. 


Hopes of a settlement of the coal dispute being 
arrived at have been dashed to pieces so frequently in the 
past few weeks that it is difficult for anyone to summon up 
sufficient courage to prophesy that work will be resumed 
even at the end of this month. Probably at no stage since 
the strike commenced has it been more difficult to diagnose 
the position or to say exactly what is going on behind 
the scenes. Possibly before these lines are in print, in 
view of the fact that the Prime Minister. has called the 
coalowners and miners’ representatives together for a fresh 
conference, something definite will become known ; 
but at the moment of writing the situation certainly appears 
to be highly nebulous. Reports of a new scheme. being 
in preparation, of secret interviews between responsible 
officials, and of leading coalowners being on the scene in 
London and elsewhere discussing the problem, have been 
given publicity, whereas leaders have announced that they 
are in absolute ignorance of any new plan, that no inter- 
views have taken place, while well-known coalownera have 
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been miles from the alleged scene of operations. At the 
same time no doubt is entertained tHat behirid the séenes 
steps have been taken to devise*means of settling the 
trouble, though up to the early part of this week it was not 
possible for those responsible to put them into concrete 
form for discussion by the parties. One point has been 
made abundantly clear : that whatever proposals are framed 
the coalowners insist as a preliminary to any discussions 
that the national pool is dro While some of the 
miners’ leaders are undoubtedly wavering on this point, 
the bulk of them are either silent on it or adhere to the 
demand. So far as South Wales is eoncerned the position 
is entirely unchanged, and up: to the early part of this 
week it was announced that they had not been approached 
or consulted regarding any fresh development since 
negotiations were broken off after the conference on 
April 28th. 


Lord Londonderry’s Scheme. 


The proposal put forward by Lord Londonderry, 

viz., the amalgamation of collieries, has received a good deal 
of attention and no little amount of criticism in this dis- 
trict. His scheme, while it may be suited to his own dis- 
trict, e., Northumberland and Durham, is regarded as 
wholly inapplicable to South Wales by coalowners who 
are interested in a large number of colliery undertakings: 
According to Mr. Finlay A. Gibson, the secretary of the 
South Wales Coalowners’ Association, the great fallacy 
underlying the proposal is the assumption that colliery 
amalgamations on a district basis will necessarily solve 
the difficulties which led to the present stoppage. The 
crux of the whole question is that of the production of coal 
in abundance at a price low enough to bring it within the 
reach of all classes of consumers. The scheme of Lord 
Londonderry overlooks the fact that up to the year 1914 
the United Kingdom possessed a system in the mining 
industry which did provide an abundance of cheap coal, 
and it was the success of that system which made Britain 
the great industrial country it was prior to the outbreak of 
war in 1914. In some of the coalfields the production in 
a period of twenty-five years from 1889 to 1913 was 
doubled, and that for the country as a whole showed an 
increase of 63 per cent. The progress of the export trade 
was more rapid and it increased from 27 million tons in 
1889 to 73 million tons in 1913. As regards the question 
of costs and prices, the increase in costs under State control 
has been as much as 30s. per ton in four years. In 1889 
the wages cost was only 4s. 2d. per ton; in 1913 it had 
increased to 6s. 4d., or by only Is. 9d. per ton. Costs other 
than wages and royalties in 1889 amounted to 1s. 5d. per 
ton, and during the following quarter of a century this cost 
increased by only 5d. per ton to Is. 10d. The pit-head 
price in 1889 was 6s. 4.20d. and in 1913 10s. 1.42d., an 
increase of only 3s. 9.30d. im twenty-five years, and even 
at these low costs and prices the industry was able to pay 
a wage above the average in the other industries of the 
country. As regards the number of separate undertakings 
in the industry there are only 870 which employ more 
than fifty workmen. The other 530 employ less than fifty 
men and are in practically all cases small levels and not 
pits. Of the 870 companies, South Wales accounts for 214 
and Scotland 143, and it is not without interest to point 
out that in these two districts the rate of progress in pre- 
war years had been greater than the average rate of pro- 
gress for the country as a whole. Various other schemes 
have been propounded, but so far as can be seen do not 
bring any nearer a real solution of the trouble. So far 
the miners’ leaders of South Wales are obdurate and 
unmoved from their original demands, while as for the 
miners themselves they have not yet been allowed the 
means of expressing their real views as to whether they 
would prefer to be at work or still idle because of the 
pooling idea. Mr. Vernon Hartshorn clings tenaciously 
to the demand for a national pool on the plea that it is 
necessary to stop the closing down of pits in South Wales- 
employing approximately a fourth of the miners. He 
points out that in March last the losses in the South Wales 
coalfield ranged from Is. to over 80s. per ton, whereas the 
owners’ proposals would reduce the wages cost by 25s. per 
ton, thus leaving many collieries at a loss. His argument. 
therefore, is that if no pool is formed these collieries will 
have to suspend working. The conditions prevailing in 
March last, however, were very abnormal, some collieries 
being well placed as regards contracts and prices and others 
quite the reverse. Some worked two days a week and others 
none, yet the war wage had to be paid for every day 
men were unable to work through no fault of their own. 
The probability is, however, that, provided the coalowners’ 
proposals were adopted and given a fair chance, it would be 
found that, freed from all Government control, not only 
would the wages costs be reduced by 25s. per ton, but every 
other cost incidental to the working of colliery property 
would in a reasonable period come down, thus making 
for the employment of increased numbers’ of mimers. 


Lest Export Trade. 


The secretary of the South Wales Coalowners’ 
Association has remarked upon the vague terms in which 
miners’ representatives have talked about the merits of 
the pool, but he says they all evade the vital question as 
to how such a pool as they contemplate will bring back 
regular employment to the miners. For March, 1920, the 
exports from the United Kingdom were 2,406,151 tons, as 
against 1,968,078 tons for March, 1921, a decrease of 
438,073 tons. The exports from South Wales for March, 
1920, were 1,504,861 tons, as against "942,287° tons’ in 
March, 1921, a decrease of 562,574 tons. It will therefore 
be seen that the decrease from the United Kingdom was 
due entirely to the fall in the export. trade of South Wales. 
If, however, the South Wales figures are left out, the 
exports from the other districts of the United Kingdom 
amounted to 902,000 tons, while in Merch, 1921, they 
amounted to 1,026,000 tons, representing an actual 
increase of 124,000 tons. In the same period, however, the 
decrease in South, Wales was. 562,000.tons, so, that, owing 
to the high costs and high prices in this district under the 
old Government pooling system, the other:coalfields of the 
country gained in a measure what South Wales lost. The 
figures for the three months endi March, 1920, and 

, 1921, point the same moral. ile the decrease for 
the United Kingdom was 2,900,000 tons, the decrease for 
South Wales alone was 2,200,000 tons. On the other 


hand, turning to Amgrica, one finds that the United States 
exports for the same period showed am increase of 700/000 
tous. These are facts which cannot be controverted, says 
Mr. Gibson, the secretary of the South Wales Coalowners’ 
Association, and in the light of these statistics he says it 
is relevant to inquire * how is a pool going to remedy these 
evils ?”” 
No Shipping Dividends. 

: During the past few days no less than five ship- 
ping companies have intimated to their shareholders that 
either their interim or final dividends have heen “‘ passed.” 
Such announcements have not come as any surprise to the 
stock and share market, and only confirm expectations. 
Shipping has had a bad time since October last, and, of 
course, the strike of miners has accentuated the difficulties 
of owners. A considerable amount of tonnage was laid 
up prior to April lst owing to rates of freight obtainable 
being unremunerative, while, of course, since that date the 
laying-up of steamers has been on a wholesale scale. It 
is difficult to say what the prospects of shipping are when 
work is resumed, but from all indications the outlook’ is 
none too bright, as it is doubtful whether orders from 
abroad for coals will be very numerous, and furthermore 
the quantity of coal for export will probably be restricted 
for some weeks until home stocks are replenished. The 
chances are that competition will be fairly keen for the 
business that is likely to be available, chiefly for coaling 
stations abroad, so it is doubtful whether there will be 
much likelihood, if any, of rates of freight ruling higher 
than they were before the miners’ strike commenced. As 
regards the particular shipping companies which circu- 
larised their shareholders, the only vessels making profits 
were those on time charters, but it is extremely likely that 
the firms which have them on time charter are Josing money 
heavily. Two of the shipping companies referred to report 
having made profits, but they have wisely decided to carry 
the sums forward rather than distribute them in dividends. 


There is a complete absence of business, as coal- 
owners and patent fuel manufacturers are still completely 
in the dark as to what their future costs of production are 
likely to be, and consequently cannot put a price on either 
coal or patent fuel. Although some people think the men 
will be back at work at the beginning of June, there are 
many who incline to the belief that it will be nearer the 
end of June before work recommences. Whatever pro- 
posals are framed for a settlement will require some days’ 
discussion, and it must be remembered that any decision 
accepting or rejecting the scheme rests not with the 
Miners’ Federation of Great Britain Executive, but with 
the national conference of miners’ delegates, and although 
the executive may recommend acceptance, it is by no 
means certain that the national conference will endorse 
that recommendation. Furthermore, it is not improbable 
that, following upon all discussions and conferences, a 
ballot of the miners will be resorted to, in which event 
several more days will be occupied. In these circumstances 
it may easily be the middle of June before anything decisive 
8 come to, 








Latest News from the Provinces. 


LANCASHIRE. 
Barrow-tn-Foryess, Thursday. 
Reduction in Iron Ore Miners’ Wages. 


Own the sliding scale governing the wages of iron 
ore miners in the Furness district the rate for June has 
been fixed at 14s. 2d. per shift, as compared with 14s. 10d. 
in May, 16s. 6d. in March-April, 18s. in February-March, 
19s. 7d. in January-February, and 22s. 8d. during the 
whole of last year. A new basis was recently agreed upon, 
representing a cut in miners’ wages as compared with war 
rates which held good long after the Armistice. 


WALES AND ADJOINING COUNTIES. 


Coal Strike. 


Views as to the duration of the coal strike are 
taking on a more pessimistic complexion, notwithstanding 
the joint conference of owners and miners called for to-day 
—Friday. Grave doubts are entertained whether any 
settlement will be achieved before the middle of next 
month, which practically means that there will be Tittle 
or no coal for export before the end of June. 


Swansea Metal Exchange. 


The amount of business being done in the tin- 
plate trade is negligible, but a slightly brighter tone 
prevails, partly as a result of the improved foreign exchange 
and the fact that there are some European inquiries for 
tin-plates. There is rather more disposition to cover 
requirements, particularly in the case of French buyers. 
Galvanised sheets remain unchanged at £22 to £22 10s. 
per ton for 24-gauge corrugated in bundles, while plates 
are £23 to £23. 10s. per ton, Sheet and tin bars are 
unaltered at £11 10s, per ton, which is the official minimum. 








LAUNCHES AND TRIAL TRIPS. 


P.L.M. 20; built by Sir Raylton Dixon and Co., Limited, 
to the order of La Compagnie des Chemins der Fer der Paris 
a Lyon et a,la Mediterranee ; dimensions, 400ft. by 56ft, by 
3ift.+ “to carry 8900 tons deadweight. Engines, quadruple- 
expansion, 23in., 32}in., 47in. and 68in. by 48in. stroke, pres- 
sure 220lb.; Howden’s foreed draught fitted ; cqnstructed by 
North-Eastern Marine Engineering Company, Limited; trial 
trip, recently. 


and Co., Limited, to the order of La Société Générale de Trans- 
ports Maritimes & Vapeut; dimensions, 370ft. by 53ft. by 
28ft, 6in.; to , 7800 tons deadweight. Engines, triple- 
expansion, 25in., 4#lin- and 68in. by 45in. stroke, pressure 
1801b.; constructed by Richardsons, Westgarth and Co., 
Limited ; launch, Tuesday, March 22nd. 

Crry or Tox1o, cargo turbine steamer; built by Craig, 
Taylor and Co., Limited, towthe erder of Sir John R. Ellerman ; 
dimensions, 461ft. 3in. by 58ft. 10}in. by 34ft. 3in. Engines, 
single-screw double-geared turbines, pressure 2201b.; con- 
structed by Palmer's Shipbuilding and Iron Company Limited ; 
launch, Wednesday, March 23rd. 

Sonaa, steel single-screw cargo steamer: built by Sir W. G. 
Armstrong, Whitworth and Co., Limited, to the order of Lorentz 
W. Hansen; dimensions 320ft. by 45ft. fin. by 27%. Gin; to 
carry 5000 tonsNeadweight. Fngines, triple-expapsion marine 
type, 234in., 39in. and 65in. by 45in. streke, pressure 180 !b.; 
Howden’s forced draught fitted ; constructed by the builders ; 
aunch, Thursday, March 24th. 

Taxa; built by Palmer's Shipbuilding and Iron Company: 
ILimited. to the order of Wilh. Wilholmsen ; dimensions, 380ft. 
by 32ft. 3in. by 28ft.; to carry 7500 tons deadweight. Engines, 
single-screw double-reduction geared turbines, pressure 200 Ib. 
Howden’s forced draught fitted ; constructed by the builders ; 
launch, Thursday, March 24th. 

Haperstev; built by Yarrow and Co., Limited, for Danish 
owners; dimensions, 286ft. by 43ft. Gin. by 2)ft.; .t0 carry 
3500 tons deadweight. Engines, triple-expansion, 20}in,, 33in. 
and 54in. by 36in. stroke, pressure 1801b.; constructed by the 
buikiers; launch, Friday, March 25th. 

Scorrisu STtanparp; built by Vickers Limited, to the order 


of Tankers, Limited ; dimensions, 425ft. by 56ft. Sin. by 33ft 
to carry 10,000 tons deadweight. Engines, oil; constructed 
by the builders ; lunch, Friday, April 8th. 

Frooner, single-screw cargo steamer; built by Bir W. CG. 
Armstrong, Whitworth and Co., Limited, to the order of 
Fearnley and Eger; dimensions, 406ft. by 53ft. l0in. by 
30ft. Gin.; to carry 9000 tons deadweight Engines, triple. 
expansion marine type, 27in., 44in. and 74in. by Slin. stroke, 
pressure 180lb.; Howden’'s forced draught fitted ; constructed 


by the builders launch, Tuesday, April 12th. 








EDUCATIONAL INTELLIGENCE. 


AT a recent meeting of its Technical Education Emergency 
Committee, Mr. Harold James Davis, M.A., was recommended 
for appointment to a Lectureship in Mathematies in the Bradford 
Technical College. Mr. Davis was educated at King’s School, 
Chester, and proceeded with a Mathematical Scholarship to 
St. John's iio Cambridge, in 1908. He took his A 
degree in Part Il. of the Mathematical Tripos in June, 1911 : 
he was placed amongst the Wranglers, and gained the () 
mark of distinction in the advanced part of the examination 
Mr. Davis, who is at present Senior Lecturer in Mathematics 
in the University College, Southampton, has specialised, .on 
the theory of statistics. 








PERSONAL AND BUSINESS ANNOUNCEMEN TS. 


Tue Geo. H. Gibson Company, consulting engineers, ask us 
to state that they have moved from the Tribune Building to 
the top—eighteenth—fioor of the Hide and Leather Buildmg, 
100, Gold-street, New York City. 

WE are informed that, by arrangement with United Water 
Softeners, Limited, Mr. J.°J. Lassen hes taken over the meter 
department of that company, and has formed it into a separate 
concern under the stvle of the Lassen Meter and Engineering 


Holders Hill House, Hendon, London, N.W. 4. 


Company, 








Conrract.—The Turbine Furnace Company, Limited, has 
recently received orders for sixteen sets of its furnaces, the 
majority being for Lancashire boilers and the others for Cochran, 
Babcock and Wilcex, and Cornish boilers. ~ 

Finspury Tecunicat CoLuece OLD STUDENTS’ ASSOCIATION. 

In connection with the recently formed local section of the 
Finsbury Technical College Old Students’ Association a smoking 
concert was held at the Grand Hotel, Manchester, on April 29th. 
A most enjoyable evening was spent. Any old students desifous 
of joing the section are asked to write to the local honorary 
secretary, Mr. F. Coucher, 9, Cartwright-101d, Chorlton 
cum-Hardy, or to Mr. Eustace Thomas. 


Roya Agronavtical Society: PricneR MEMORIAL Prize 
FoR StuvEeNnts.—The Council of the Royal Aeronautital Society 
announces that through the kindness of a gentleman who desires 
for the moment .o remain anonymous, the offer of an annual prize 
to the value of £5 for the best pauper prepared by a student 
member of the Society initiating discussion at a students’ meet- 
ing during each year has been made. This prize will be known 
as the “ Pilcher Memorial Prize for Students,” in memory of the 
late Percy 8. Pilcher, who was a member of the Society for many 
years, and whose gliding experiments did 80 much to develop 
the science of aeronautics. 

Women’s Encrxeerine Sociery.—The second annua! general 
meeting of the Women’s Engineering Society was helt at 46, 
Dover-street, W., on Friday, May 20th, at 7 p.m., Lady Parsons 
presiding. After the annual report had been read by the secre 

tary and the annual accounts adopted, it was announced that 
arrangements had been made to visitthe National Physical 
Laboratory on the following morning, <A discussion was then 
opened on “ Women's Position in Engineering Management,” 
in which Mrs. Willson, Dr. Hele-Shaw, F.R.S., as representing 
the Institution of Mechanical Engineers, Miss Rowbocham, 
Mr. Clarkson, a8 representing the Institution of Autémobile 
Engineers, Miss Ashberry, Miss Maynard, and Miss Holmes took 
part. 

American Society ror Testrnc Mareriats.—The twenty 

fourth annual meeting of the American Society for Testing 
Materials will be held at Asbury Park, New Jersey, from June 
20th.to 24th next. The morning and afternoon of the first day 
will be devoted to the reception and discussion of reports by 
Comuiittees on “Coal,” “Coke,” “ Timber,” “ Shipping Con 

tainers,”” “‘ Rubber Products,” Wire Cloth,” “Pre 

sérvative Coatings for Structural Materiala,’’ “The Use of 
Secondary Reference Standards in Process Problems of Colour 
Measurement,” “Stress Strain Measurements on Films of 
Drying Oils, Paints and Varnishes,” “ Plastic Flow through 
Capillary Tubes,” “‘ Textile Materials.” In the evening the 
President, Mr. George 8. Webster, will deliver an address. 
The second day will be devdted to the discussion of reports and 
papers on cement and concrete, concrete aggregates and road 
materials, .Qn. the Thursday consideration will be given to 


“ Sereen 


ceramics, lime and gypsum, and reports on “ Brick,” “* Clay 
and Cemént Stwer Pipe,” “Drain Tile,” “* Lime,” “ Refrac 
tories,” “Hollow Building Tile,” and “ Gypsun.,” will be 


received and discussed. There will also be discussions on various 
papers dealing with testing and nomenclature, and with petro- 
Coe products. The subjects for diseussion on Friday, June 
24th, are steel, wrought and cast iron, corrosion and non-ferrous 





Monr Vis0, steel screw steamer ; built by Sir Raylton Dixon 











metals. 














IRON ORE. 
N.W. Coast— 
Native ss wee cee cee © 49/- to 60)- 
* Spanish ... oe 39/- 
' N. African oki exe 39/- 
N.E. Coast— 
Native ... ... eit ae. tine - 
Foreign (c.i.f.) ... = oo 87,6 
PIG IRON, 
Home. Export. 
& «4, 2a 4. 
SocoTLanD—' 

Hematite ... ee SOS os _ 

No, 1 Foundry ... ... | ee oe ee _- 
No38 ,, on DB: die om _ 

N.E Coast— 

Hematite Mixed Nos.... oo ee 710 0 

No. 1 <a 8 26 - 712 6 
Cleveland— 

No. 1 os” gat 700 700 
Silicious Iron... 7 o.oo 700 
No. 3 G.M.B. 615 0 we 615 0 
No. 4 Foundry “ 519 0 sae 519 0 
No. 4 Forge ... ... 517 6 . 517 6 
a ae st & Beem 517 6 
White ... Sen. 00e 3} Bawa 515 0 

Mrptanps. (All Midland prices waiting to be readjusted.) 
Staffs. — 
All-mine (Cold Blast)... 17 0 0 to 17 7 6 
Part Mine Forge ... ... 8 00 
a Foundry No. 3 810 0 
Northampton *— 
Foundry Nos. 2 and 1 75 Ot 715 0 
* No. 3 7 0 0 to 710 0 
* Forge ... ... 610 0 
Derbyshire ® (Al! nomina’)— 

No, 3 Foundry 8 0 0 te 810 0 

Pegs as ats os 700 
Lincolnshire *— 

Basic... an Uncertain. 

Foundry... mee, 200 1 some sold at £8 
Forge - -—- ” 

N.W. Coast— 
N. Lanes. and Cam.— 
Hematite Mixed Nos... 8 0 0 
elt on a oe UO ee ee 
MANUFACTURED IRON, 
Home. 
£8, 4, it's 
SooTLaND— 

Geom Bate ns an. ce ED eee eed ae 
Rat. eee ee. oe = 8D “ -- 
Angles .. -. 800 -- 
Tees ° > amt we. Se ee eee - 

N.E. Coast— 
Crown Bars ... .. .. 19900 .. .. 2 690 
Best ,, oo eins ae Oe 200 
Angles ... ee .© ee ae eee 
Tees <0e; 400g; a ae EY oe. one ee ae 
Lancs.— 
Crown Bars ... ... «- 19 0 QO 2.2 no - 
ates cn ccs ee ee |B G-6: en 1ce  B 
8. Yorzs.— 
Crown Bars ... ... .. 19 0 6 ‘oe _- 
Best ,, wien ce ae OPO... corte _- 
Re am << & - ose -_ 
MrpLanps— 

* Marked Bars (Staffs.)... .27 10 0 o. _ 
Crown Bars ... ... .. 19 0 0 — 
Nutand Bolt Bars .. 1900 ... ... - 
Black Sheets (dbis.) .. 18 0 0 to 200 0 0 
Galv. Sheets 24 W.G, 

(t.0.b. L’pool,orequal) 22 00 ... ... _ 
GasTube Strip .. .. 22 0 0 to B 0 0 
STEEL, 

Home. * Export.’ 
2s 4 £2£ea4 
Soorianp-— 5 

Boiler Plates... ... HO 6 us wetin 00 

Ship Plates jin. andup 19 0 0 ... oad 

Sections ... } Rapes gar - 

Steel Sheets Jin. ‘tojin. 1910 0. ooo - 
Sheets (Gal. Cor. 24 B.G.) was 2% 0 0 


© in view of the wikshe Giaioen’ Abd ond punsellliy sai diaiedls’ ail Whaat tee Sele “ie) pind: mala” 


* Delivered. 


other prices are adva 
sales, 


3} For inland 
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STEEL (continued) 
N.E. Coast— Home. Bxport. 
2a 4, 2a. 4, 
Ship Plates .. .. .. 19900 1. .. - 
eee it os a ey ee 8 os _ 
Boiler Plates... ... 3% 00 Neer _— 
Se een. tin, att, ce en a — 
Heavy Rails ... ... in eee -- 
Fish-plates .. .. .. 2 0 0 oss - 
Channels... ... ... «. 2 0 0 s: én _- 
Hard Billets ... ... .. 15 00 oa - 
Medium Billets 410 0 = 
N.W. Coast— 
Barrow— 
Heavy Rails ... tote -@ © cree os =_ 
Light 4, .. «. «- 18 0 Oto 2 
Billets ... ... 15 0 0 oe Abbe - 
Ship Plates ... ... ~o0o0 ww 00U 
ee ae Law = OO al oe - 
Mancnestsr (Prices weil and uncertain)— 
Bars (Round) ab 14 0 Oto 16 0 0 
» (others) 15 0 Otc 17 0 0 
Hoops (Best)... ... 23 5 0 - 800 
PA (Soft Steel) 7.6. Oe ie ee 
ie aa es ef Om 
» (Lanes, Boiler)... 27 0 Oto 30 0 0 
SHEFFIELD (Prices irregular and wncertain)— 
Siemens Acid Billets .. 2 00 .. .. - 
Bessemer Billets ... 19 10 0 — 
Hard Basic ... ... 15 0 0 — 
Soft <> «cs 1410 0 -— 
Hoops ... ai § 6 wn _ 
MImLanDs— 
Rolled Bars ... ... ... 1310 0 
Soft Billets and Bars ... 12 0 Oto 18 0 0 
Hoops .., ss «ss «- 1810 0 to 200 0 0 
TubeStrip .. .. .. 17 0 0t0 18 0 0 
Angles and Joists =... 1710 0 a _ 
Geenis 2). od as ee ABO DO od ewe - 
Bridge and Tank Plates 19 0 0 
NON-FERROUS METALS. 
SwanNszsa— 
Tin-plates, 1.C., 20 by 14 2. 0. nse cee 25/- to 29/- 
Bloek Tin (cash) ... pout ese 181 0 0 
ee (three months) . 181 10 0 
Copper (cash)... ... ... . 7400 
» (three months) 740600 
Spanish Lead (cash) ... ... 24600 
be (three ment). aks & 23.17. 6 
Spelter (cash) ... ... 2715 0 
»» (three months)... ~ 23 00 
MaNOCHESTER— 
{ Copper, Best Selected Ingots ... “ 76 00 
| »» Electrolytic .. 1. ... = 77 0.0 
® , Strong Sheets... ... ... oo 1146 0 0 
Pe Ug ia ee O11 3 
Brass Loco Tubes et ab. ante oe 01 
ee a O11 & 
Lead, Engltth sn. nce cee tse nee cee 2310 0 
og Wenge. ce mi me wine 2410 «0 
(Metal prices practically wnchanged). 
FERRO ALLOYS. 
(AU prices now nominal). 
Tungsten Metal Powder ... ... ... 2/4 per tb. 
Ferro Tungsten an. nee cae nue ose 2/- per Ib, 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to6 pe. carbon... £37 15/- 
” 6 pc. to 8 p.c, ” £37 15/- 
pa 8 p.c. to 10 p.c. a £3610 0 16- 
. Specially Refined... 
Max. 2p.c.carbon ... ... ... £86 82/- 
cn: Te ot aoe - een hee 39/- 
” 0-75 p.c. carbon ... ... ...£120 47/- 
»» @arbonfree ... ... ... .. 3/- per Ib, 
Metallic Chromium .. ... ... ... 6/6 perlb, 
Ferro Manganese «- (per ton) £25 
»s —-‘Billicon, 45 p.c. to 50 p.c. ... rf 0 scale 8/6 per 
Pes yy TE pee. . ee ee eB, sone 12/- por anit, 
oh We ee ae ok ... 26/- per Ib. 
» Molybdenum... ... ... .. «. 7/9 per lb, 
Nickel (per ton)... 1. vee 0205 
ae a «-- 19/- per Ib, 
Alumininm (perton) .. ... ... «. £160 








We give those that ruled immediately prior to the suspension of work. 


Current Prices for Metals and Fuels. 
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FUELS * 
SCOTLAND, Export. 

(f.0.b, pant —45 ot + «» 35/6 to 37/- 

” % exe! abs «se 37/6 to 88,6 
” ” ole - * . - 40/- to 50/- 
” ” Trebles ... . eco 36/6 
» ” Doubles oe 83/ 
” ” Singles eee 28/- 
AYRSHIRE— 
(f.0.b, Ports}—Steam ... ... a 35/6 
” ” Splint - ose 40/- 
» ” Trebles .. 32/- 
FivssHine— 
(f.0.b. Methfl or Burnt- 
fsland)—Steam ... 2... sce sss «ee  835/- to 40)- 

Screened Navigation. ' pon 60/- 

Trebles ... ... es a ee 36/6 

Doubles ... ~~ 32/- 

Singles ... ... 29/- 

Loraians— 

(f.0.b. ome pes 86 /- 
Secondary Steam .. on 34/6 
TEED. seh che. ons pied 32/- 
eee - 30/- 
Singles ... «eats 27/- 

ENGLAND. 
© N.W. Coast— 

ee as a ai ee ae es ea 

Household 2... ce cee see .. 66 to @)- 

Re RRS pet a 56/- 

NoORTHUMBERLAND— Home. Neutrals. 

Best Steams ... ... 36/4 oon 42/6 

Second Steams ... 33/- «no 37/6 to 40/- 

Smalls 2. 2. ou 30/8 ert 178 

Unscreened ... ... 32/8 os 83 /- to 35/- 

Household ... ... 36/- exe 45/- 

Durnam— 

Best Gas... ... .. 38/- to 37 ann 40/- 

Second ... ... «. S5/- to By ... 35/- to 37/6 

Honsehold —_ 36/- o- 45/- 

Foundry Coke... 70/3 nt 60/- to 70;- 

Farmace... ... .. 62/9 ols a 

SHEFFIELD—?* 

&. Yorks. Best Steam Hards ... ... ... 38/2 to 38/8 

Derbyshire Hards . «- 82/8 to 33/2 

Beconds ... in. «+» -. S18 to 32/2 

Cobbles ... «. «- «- 81/8 to 32/2 

Nuts was eek bbe tl aes ~~. 81/2 to 3272 

Washed Smalls... . 2/8 to 0/2 

Best Hard Slacks «- 20/- to By/- 

Seconds rs 20/- to 23/- 

Soft Nutty ,, «» 20}- to 25/- 

Pea = we 18/- to 22/- 

Small a ~ ws» 15}- to 18}- 

House, Branch ... ... «» 87/72 to 378 

» Best Silkstone... ~ « 33/8 to 84,2 

Blast Furnace Coke ... ... ... 45)- ... (66/- expert) 

“SOUTH WALES. 
Steam Coals: 

Best Smokeless Large ... ... .. ..  57/- to 5B/- 

Second 4, w ee cee ose ome. Oh COU 

Best Dry Large ... cn. cee coe vee nee = Bhj- t0 55 /- 

Ordinary Dry Large - ~« «» 62/6 to 53/- 

Best Black Vein Large aoe eee |«=6Bhp- COS 

Western Valley _,, we ae 58) to 58/6 

Best Eastern Valley Large «»  58)- to 53/6 

Ordinary ” oo 52/- to 53/- 

Best Steam Smalls a -- 2/- 027 

ai, woe vee «= 1 6 to BS 

Washed Nuts ... ... «.. ~ 39/- to 40/- 

No. 8 Rhondda Large «- 54/9 to 55/- 

‘ Smalls .. . %5/- 0387/6 

No, 2 oF Large ... + «.  5ij- to 52;- 

s » Through .. 33/8 to 34,9 
te * Smalls ‘ .- w 1561746 

Coke (export) ... - .. G80/-t0 626 

Patent Fuel ons ee - «» 46)- 0047/6 

Pitwood (ex ship) .. .. « se woe  85)/- to 87/6 

Swanska— 
Anthracite Coals : 

Best Large dis: aan. pelt te we ing eens 

Seconds) 4. us ws « 52/6 to 55/- 

Thal Wellin baa! acd? tee "ase «- 5O/- to 52/6 

Big Vein ce wu 50 f- to 52,6 

Machine-made Cobbies ... 65/- to 67/6 

eee. dct, ee are. om , oe a: ae  65/- t0 67,6 

TD. cas’ Gam, 008 j000, re 0 -«  GOj- to 65/- 

a a eee = hF 

Breaker Duff ... ... P ~~ w« 86116 

Rubbly Culm... ... ao « 12601746 

Steam Coals: 

Large ee ccs te, ie tee tes) cee ove | 52> t0 58/- 

Become ce kek ee cee cee tee vee 48 /+ tBD/- 

Smalls sip, wie tel ~- see 15/6 to 20/- 





® Net makers’ works, 
* Home Prices—All delivered Glasgow Station, 
ng. 


% Except where etherwise indicated 


1? Per ton f.0,b, 


3 At furnaces, « Respinsh, ponies cocks Opactes Soap. 
Prices — F.0.B: alike le 
cee tines NST etn pr ana ak epee ol 


5 Glasgow, Lanarkshire ani Ayrshire. 


eoke is per ton on rail at ovens and f.0,b, for ex) ort, 


® Sheets reduced v hile 
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French Engineering Notes. 


(From our Correspondent in Paris.) 
The Paris Fair. 

So far as the engineering section is concerned, the 
annual Fair in Paris is not so much a collection of samples 
as an exhibition. In former years there were special 
pavilions devoted to the productions of leading firms, but 
the pavilions were this year absent, possibly because the 
entries have so largély increased that restrictions had to 
be imposed upon the space allotted. The mechanical and 
electrical exhibits were grouped in temporary buildings on 
the Champ de Mars, leaving the Esplanade des Invalides 
for the various other industries, including agricultural 
implements and machinery, which covered a particularly 
large section. On the Esplanade also were the building 
pe ua that offered special interest at the present time, 
. 1en the cost of construction is so high that all sorts of 
~ are being proposed for effecting economies in the 
. ng of dwelling-houses. Amongst the wooden build- 
ings there were few that recommended themselves from a 
practical standpoint, and in view of the prices asked there 
does not appear to be much prospect of their being exten- 
sively employed. On the other hand, there was a large 
number of hand presses for the manufacture of bricks from 
— and waste material, while various types of inter- 
aa ing bricks were shown, whereby it was claimed that 
— could be erected without the aid of skilled brick- 
— There is evidently a strong effort to overcome the 

uilding problem by the introduction of cheaner and easier 
methods of construction, and while many of them offered 
interest, it is regrettable that foreign methods and pro- 
Coumse should have been excluded by the purely French 
emery of the Fair, since the absence of foreign manu- 
—- may deprive the country of many economical 
devices that must contribute to the general welfare. In 
view of the vast number of portable and other structures 
required in the devastated regions and elsewhere, it is 
evident that French manufacturers will be unable to 
supply everything, despite the fact that Germany has 
undertaken to provide 25,000 dwellings, and foreign firms 
specialising in those constructions have an ovportunity of 
reaching customers by taking part in the exhibitions being 
held in different parts of the country. 
The Machinery Exhibits. 

The space available for the machinery section 
on the Champ de Mars was much larger than in previous 
years. It was nevertheless far too small for the number of 
firms exhibiting, and the smallness of the stands did not, 
in many cases, enable manufacturers to do justice to their 
productions, although the exhibits were sufficient to show 
the remarkable development the French machinery 
industry has undergone during the past two years. During 
the hostilities many of the leading firms found it necessary 
to build special machine tools themselves, and that was the 
beginning of an industry that has since 
proportions. Before the war there were many types of 
machines, such as automatic lathes and grinding machines, 
which the French could not afford to produce because 
there were so many foreign machines on the market at 
comparatively low prices; but now that the changed con- 
ditions have given French makers an opening there are 
several of them turning out light automatie machinery 
with conspicuous success. Firms which formerly specialised 
im gear cutting are now constructing gear-cytting machines. 
Others exhibited very creditably built grinding machines. 
Metal cutting and pressing 
presses and shears. Almost every kind of machine and 
machine tool was exhibited on the Champ de Mars. In 
addition to the old-established firms like Ernault for 
lathes and P. Huré et Cie. for milling machines, there 
were many new concerns showing lathes, shapers, and 
planing machines, and the quality of manufacture was 
generally high. The heavy lathes and planing machines 
exhibited by 8.0.M.U.A. were particularly good. A 
characteristic example of the way in which firms have 
embarked upon the machine tool industry was observable 
in the exhibits of M. Louis Renault, of Billancourt, Seine, 
who, on account of the smallness of the stand, could only 
show some lathes and a semi-Diesel marine engine; but 
his other engineering productions have now far exceeded 
in importance the construction of motor cars. There were 
two or three firms showing woodworking machinery, and 
even weaving machines were represented by the Etab- 
lissements J. Béha and by the Forges et Ateliers de Nantes, 
although this branch of industry does not appear to have 
developed to the extent that seemed at one time probable 
when some of the largest firms endeavoured unsuccessfully 
to create an extensive manufacture of textile machinery. 
On the whole, the machinery firms have so largely deve- 
loped the industry that it will be almost certainly carefully 
fostered by the Government, which has already shown its 
desire to offer every protection by means of the new import 
duties, which, however, are understood to be undergoing 
revision on account of the objections being raised in certain 
quarters where it is feared that they may provoke measures 
of retaliation. 

The Rhine Canal. 

The conditions under which the canalisation of 
the Rhine is to be undertaken between the Swiss frontier 
and Strasburg were discussed at a recent conference of 
representatives of the Chambers of Commerce interested 
who assembled at the Ministry of Public Works under the 
presidency of M. Le Trocquer, when it was decided to pro- 
ceed at once with hin ‘Coiiemieahey work. The me 
provides for the creation of a lateral canal 125 kiloms. long, 
86 m. wide, and 7m, deep. There will be one barrage, and 
the difference of level of 106m. will be provided for by 
eight locks, at each of which will be installed a hydro- 
electric plant. It is estimated that these installations will 
give 550,000 kilowatts, and as the Rhone will provide 
900,000 kilowatts the total energy available will be equiva- 
lent to that produced by one-half of the quantity of coal 
imported into France before the war. 
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British Patent Specifications. 


When an ¢ tion te ted from abroad the name and 
address of the communicator are pri in ttalics. 

When an abridgment is not illustrated the Specification is 
without drawin ¢«. 
Copies of Specifications may be obtained at the 
Sale Branch, 25, Southampton-buildings, Ch 

at ls. each. 

The date first given is the 
at the end of the abridgment, 
complete Specification. 





Patent Office 
y-lane, W.C., 





date of application ; the second date 
, te the date of the acceptance of the 





TURBINE MACHINERY. 
161,786. February 25th, 1920.—Biapine vor Stream TuR- 
pines, The British Thomson-Houston Company, Limited, 
83, Cannon-street, London, B.C. 4. 
IN this system of attaching the blades to the wheel, the grooves 
which receive the projections on the blades are made at different 
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radii, instead of both being at the same radius opposite one 
another. It is claimed that this arrangement does not reduce 
the strength of the wheel to such an extent as would otherwise 
be the case.—April 21st, 1921. 


DYNAMOS AND MOTORS. 


145,467. June 27th, 1914.—ImMPROVEMENTS IN AND RELATING 
Tro CommuraTors FOR DyYNAMO-ELECTRIC MACHINES, 
Siemens-Schuckertwerke G.m.b.H., of Siemensstadt, near 
Berlin. 

The stresses in a commutator are equalised by a special con- 
struction shown in the drawing. A is a holding ring, which is 
around the segments, and B isa ure sleeve arranged 

to press the segments C against the ing ring. A nut serves 
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in a Screw thread cut 

ween the nut and the 

‘ided on both sides with pairs 
rece which is inserted between the 
merely serves as a distance piece.— 


as the tightening device which 
A ring D is 


of ribs. The annular 

sleeve B and the ring 

April 2ist, 1921. 

161,758. February 5th, 1920.—IMPROVEMENTS RELATING TO 
Dynamo Evecrric GENERATORS FOR USE IN MoToR 
VEHICLE AND LIKE LicuTine AND Ienrrion Systems, 
Ernest Ansley Watson, M.Sc., West Orchard, Coventry, 
and the CLL. Manufacturing Company, Limited, of 116, 
Colmore-row, Birmingham. 

The arrangement described in this specification enables 
alternate-current impulses to be used for charging a storage 
battery and for exciting an ignition coil. The generator is of 
the shuttle armature type, and the Geld is obtamed by means 
of permanent magnets. A and B-are segments which are con 
nected to the ends of the armature winding, and these pieces ar 
of unequal length and are unegually spaced. C and D ar 
dummy segments. The connections to the three brushes arc 
self-explanatory. E is the pri winding of the inductior 
coil. A cam at F rates a lever and opens and closes the 
contacts at G. During one-half revolution of the armature the 
armature winding is short circuited. When the current reaches 
other suitable value in the short-circuited 
g, the seg ts come into contact with the pair o1 
brushes, which provide 4 cireuit through the ignition coil primary 
the The short-circuiting contacts are then opened 

dd t ise is delivered to “ 

e- 


for a short interval after the segments have been brought into 


ite maximum or any 
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contact with the brushes, current fiows from the battery through 





and vent pipe pass. The 
a beading A of 
this beading is 


may also be provided if necessary. To avoid sp 
acid in the space C between the upper 
plates and the cover, a lid D of ebonite or other materia! 18 


pipe are preferabl 
similar material, ¢ 
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the ignition coil primary in the reverse direction to that of the 
i During the next half revolution ae short-circuiting 
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tact with the 





contacts remain open, and the m 
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two brushes connected to the opposite ends of the battery. 
The whole of the second impulse is therefore delivered to the 
battery.— April 21st, 1921. 


BATTERIES AND ACCUMULATORS. 


161,804. March 9h, 1920.—IMPROVEMENTS IN OR RELATING 
to Exxecrric Storacx Barreriss, George Robert Neville 
Minchin and Pritchard and Gould and Electrical Power 
Storage Company, Limited, all of 50, Grosvenor-gardens, 
London. 

The rubber cover has apertures through which the terminals 
of the cover has formed upon it 
ter thickness than the body portion, and 

pted to over the lip or flange B formed 
upon the mouth of the cell. Upward extensions are formed 
upon the cover of slightly less diameter than the terrninals and 


























vent pipe, thus ensuring a fluid-tight joint which prevents 
“creeping " of acid past the terminals. Downward projections 
ing of the 
edges of the battery 


provided above the battery plates. The terminals and vent 
fitted with rings or collars of rubber or 
lower ends of which rest upon the lid.— 
April 21st, 1921. 


TRANSMISSION OF POWER. 


161,865. June 3rd, 1920.—Rock Drirt Mecnanism, R. B. 
Ransford, 24, Southampton-buildings, London, W.C. 2. 
This mechanism is primarily intended for driving rock drills 
from ar y prime mover, and, as will be seen from the draw- 
ing, is of the slotted crosshead:type. The peculiarity of the 
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srrangement lies in the form of the slot A in the crosshead, which 
is so Shaped that when the hammer B strikes the tool C the 
jar of the blow is not transmitted to the crank pin D.—April 
2iet, 1921. 


WIRELESS TELEGRAPHY. 


161,667. January 12th, 1021.—IMPROVEMENTS IN WrrRELEss 
Drmection-FinpiIne Means ror Ammorart, Harold Robert 
Corley. Van de Velde and John Megarroy, both of 57, 
Ravensbourne-road, Bromley, Kent. ; : 

The object of this invention is to assist the pilot of any kind 
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of aircraft to find his way. Two loops of wire are fixed at right | out of contact with the oyerhead wire, the spring boem forces 
angles, one, B, suspended around the u and lower wings of | the anbe above the overhead Mire. the lowering rope, Forthcoming Engagements, 


the aeroplane at right angles to the hne of flight. The wing 
coil B and the fuselage coil A are connected to a radiogoniometer 
or direction finder C, the search coil of which is connected by 
means of control wires F and F to the opposite sides of the 
rudder bar D in such a manner that when the rudder is moved 
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n a clockwise direction the search coil is rotated in an anti- 
clockwise direction. If the pilot is flying in a direct line to a 
wireless beacon station on an aerodrome which he desires to 
find, no signals will be heard while he is on his course, but if he 
is blown to the right or to the left a signal will be received from 
the station that is transmitting. The pilot wil! move his rudder 
bar to obtain a new minimum signal, and this will automatically 
set a new course for the machine, which is the correct one for 
the station.— A pril 12th, 1921. 


MACHINE TOOLS AND SHOP APPLIANCES. 
161,880. July Sth, 1920.—Manuracrure or Batt Bearrnes, 
\. A. Adams, 3844. Terrace-street, Wissa, Pennsylvania. 
The inventor es to make balls for bearings which will 
require very little further finishing, by rolling bars of the stock 
material between a grooved roll and an excentrically placed 
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grooved die. The gradually contracting space between the 
roller and die would form the bar into a series of balls.—April 
2let, 1921. 


LIGHTING AND HEATING. 


161,831. April 10th, 1920.—Om Fue. Burners, W. P. Thomp- 
son, 12, Chorch-street, Liverpool. 

In this burner the oil is vaporised im the chamber A and 

escapes through the perforations shown. It then mixes with 
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air coming im by the openings B B, and is driven forward by « 
jet of superheated steam C. The steam is generated in the 
jacket D and superheated in the pipe E.—Apri/ 21st, 1921. 


TRAMWAYS AND RAILWAYS. 


161,866. June 12th, 1920.—Improvements iv TROLLEY 
Heaps ror OverneaD Evecrric Traction, Harry George, 
of Chavez’ Down, Brucknell, Berks. 

On the spindle of the trolley head there is a slightly helical 
vane, which by engaging with the overhead wire, when the 
boom is being lowered or raised, turns the trolley wheel into line 
with the overhead wire. The trolley head spindle A is prol 
sufficiently to fix the slightly helical vane B in a manner t 
will ensure its turning with the wheel. If the trolley wheel is 








which is attached to a hole in the metal guard, is pulled in the 
ordinary way, so that the overhead wire impinges oan the 
slightly helical vane, and the metal projections cause spindle 
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to rotate, until the wire presses along the side of the slightly 
helical vane. In this position the trolley wheel will be in line, 
and parallel with the overhead wire. The rope is then pulled, 
until the trolley wheel is immediatelv below the wire. e pull 
on the ropeis then released, when the boom causes the wheel to 
engage with the overhead wire.—April 21st, 1921. 
161,837. April 2ist, 1920.—Rarmway Covpttnes, Colonel Sir 
H. Goold-Adams, 29, Bury-street. London, S.W. 1, and 
J. Mitchell, 69, Kenilworth-court, Putney. 
In order to ensure that couplings of the Norwegian hook type 
shall remain tight regardless of wear of the various parts, the 
inventors provide a wedge-shaped pin for the hook to engage 
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with. This pin, A, is kept up to the hook by means of a spring B. 
When it is required to the coupling, the pin is drawn back 
by the handle C—April 21st, 1921. 


MISCELLANEOUS. 
137,856. January 15th, 1920.—ImrrovemMENtTs IN AND RELAT- 
ING TO cat, Conpensers, Robert Bosch, of 


Militaistrasse, of 4-8, Stuttgart, Germany. 

According to this invention, the condenser is kept together 
without the aid of rivets, solder, springs, screws or other similar 
devices. Two metal discs or cheeks A with protruding ring 
portions B are arranged in patalle! planes, so that the rings A 
are situated opposite to each other and a certain distance apart. 
The space between the discs B may be bridged by a layer of 
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insulating material C Suppetes by the rings A, and upon the 
reel or | thus formed the paper and tinfoil strips are wound. | 
The tinfoil strip is made somewhat broader than the distance 








TO-DAY. 
LystrruTiON Or MecHANICcAL Enoineers.—Storey’s Gate, St. 
James's Park, 8.W.1. Special meeting. Lecture on “The 
World’s Money System,” by Mr. J. G. Graves. 6 p.m. 


Jonion Instirvrion or Encryerrs.—Caxton Hall, W est- 
minster, 8.W. “ Notes on Electrical Transformer Breakdowns,” 
by Mr. 8. A. Stigant. 8 p.m. 

Roya Iystrrvution oF Great Brrrarx.—Albemarle-street, 
Piccadilly, W. 1. Discourse on “ Elasticity,” by Mr. A. Mallock, 
9 p.m. ° 

Roya Socirery or Arts ;: InpIAN AND COLONIAL Sgcri0Nns.— 
John-street, yg W.C. 2. Paper: “ Industrial (including 
Power) Alcohol,” by Dr. Sir Charles H. Bedford. 4.30 p.m. 

Puysicat Sociery or Lonpow.— University College, Gower 
street, W.C. 1. “A Method for the Micro-analysis of Gases,” 
from the Research Laboratory of the General Electric Company ; 
* On the Reflection of the K-ray Spectrum of Palladium from 
Fluorspar,” by Mr. H. Pealing ; “ The Intensity of the X-rmy 
Reflection by Diamond,” by Sir W. H. Bragg; Exhibits, 
including (i) Crystal Models, and (ii) Photographs by M. le Duc 
de Broglie of 8-ray Spectra produced by X-rays, will be shown 
by the President. 5 p.m. 

TUESDAY, MAY 3lsz. 

liawmtnatine Enoinsermsc Sociery.—-Royal Society of 
Arts, John-street, Adelphi, W.C.2. Annual meeting. Dis- 
cossion on ‘‘ The Use of Artificial Light as an Aid to Various 
Games and Sports,” to be opened by Mr. J. 8. Dow. 8.15 p.m. 

Iystrrution oF Ezxecrrican Enornerrs.—Savoy-place, 
Victoria Embankment, W.C.2. Annual General Meeting— 
Corporate Members and Associates only. § p.m. 


WEDNESDAY, JUNE Isr. 

InstiruTION OF Rauway Sionat Enoivexrs.—Midlan:d 
Crand Hotel, St. Pancras. Resumed discussion on the rts 
of the Sub-committees on “ Track Circuit Nomenclature,” and 
“ Track Citeuit Record Forms.” 3 p.m. 

THURSDAY, JUNE 2np. 

In~pustTrrat Werane Soctery.—The Council Room, 51), 
Palace-street, 8S.W.1. Conference of doctors engaged in industry. 
Morning session, 10.30 to 12.20: Speaker, Dr. R. M. Wilson, 
‘* Medical. Service in Industry.”. Luncheon, 1 p.un., at Hotel 
Rubens, Buckingham Palace-road. Afternoon session, 2.30: 
Speakers, Dr. E. L. Collis, Dr. T. M. Legge, Dr. E. Halford Rose, 
“Health Problems in Industry.” Conference free, 7s. 6d., 
includes lunch and tea. 


FRIDAY, JUNE Srp. 
Rovat Instrrvriow or Great Brrrain.— Albemarle-street, 


Piceadilly, W.1. Discourse: “Chronicles of the Cornhill,” 
by Dr. Leonard Huxley. 9% p.m. 


TUESDAY, JUNE 7rsa, TO FRIDAY, JUNE l0rn. 
InstrTUTION oF ExgcrricaL Encinerers.—S ti 





to be held at Scottish Centre. For programme see page 338. 
Ladies cordially invited to take part in meeting, 
WEDNESDAY, JUNE &8rn. 


InstrruTioN oF Execreical, ExGineers : 
rion.—Savoy-place, Victoria Embankment, W.C, 2. 
“ Electric Oseillations along Straight Wires and Solenoids, 
Professor J. 8. Townsend. 6 p.m. 

THURSDAY, JUNE ru. 

instrruTION oF Mrvinc Ewcinerrs.—Rooms of Gevlogicu! 
Seciety, Burlington House, Piecadilly, W.1. General Meeting 
The following papers will be read, or taken as read :—(1) “ Thir:l 
Report of the Committee on *The Control of Atmospheri 
Conditions in Hot and Deep Mines,’ : Observations of Tempera 
ture and Moistfre in Deep Coal Mines,” by Mr. J. P. Kees ; 
(2) “ Characteristics of Outbursts of Gas in Mines,’ by Professor 
Henry Briggs, (3) ** The Use and Distribution Of Shale Dust 
in Mines,” by Mr. H. C. Harrison. The following papers, which 
have already appeared in the ** Transactions,’ will be discussed : 

(a) “‘The Better Utilisation of Coking Slack,” by Messrs. 
A. E. Beet and A. E. Findley ; (+) ‘‘ The Normal Occurrence 
of Carbon Monoxide in Coal Mines,” by Mr. J. lvon Graham ; 
(c) “ An Improved Method of Determining the Relative Direc- 
tions of Two Reference Lines or Bases for Mining Surveys.’ 
by Mr. T. Lindsay Galloway ; (d) “ Froth Flotation as Applied 
to the Washing of Industrial Coal,”’ by Messrs. Ernest Bury, 
Walter Broadbridge, and Alfred Hutchinson. 11 a.m. 


THURSDAY, FRIDAY, AND SATURDAY, JUNE rua, 
10rn, AND lirn. 


LysrrruTion oF Warer Encineers.—Council Chamber, 
Hull. Summer general meeting. For programme see page 552. 


FRIDAY, JUNE 10ru. 
InsTirUTION oF Mrixtnc Enctneers.—National 
Laboratory, Teddington. Visit, 10.30 a.m. 
WEDNESDAY, THURSDAY, FRIDAY, AND SATUR- 
DAY, JUNE 16rn, l6rn, 1l7tTu, AND 18rx. 
LysTITUTION OF MunicIrAL AND County EnGineErs.—Insti- 
tution of Civil Engineers, Great George-street, Westminster, 
8.W. 1. Annual general meeting. For programme see page 552. 


THURSDAY, FRIDAY, axp SATURDAY, JUNE 16rn, 171, 
AND 18TH. 

Butish Warerworks Assocration.—The tenth annual 
general meeting and conference of the British Waterworks Asso- 
ciation will be held at Bolton on Thursday, June 16th. In the 
morning, 6t 11 @.m., there will be a meeting of the executive 
committee of the Association in the Bolton Town Hall. In the 
afternoon, at 2.15 p.m., the members will be weleomed by the 
Mayor, and after the transaction of formal buginess a paper by 
Mr. C. G. Henzell on “‘ Reinforced Concrete Roads and their re- 
lation to the Laure, Roget and Maintenance of Water Mains ” 
will be read and di . In the evening, at 7 p.m., there will 
be dinner in the Mayor’s Room at the Town Hall. The follow- 
ing two days will be devoted to excursions. 


Wireiess Sec- 
Paper : 
’ by 


Physical 





Roya. Lystrrution.—On Tuesday next, May 31st, at three 
o'clock, Sir James Frazer delivers the first of two lectures at 
the Royal Institution on (1) ‘““ Roman Life in the Time of Pliny 
the Younger,” and (2) ‘‘ London Life in the Time of Addison.” 
On Thursday, June 2nd, Sir Alexander Mackenzie ins @ course 
of two leetures on “ Beethoven,” with musical i rations ; 
and on Saturday, June 4th, Mr. R. 8. Rait gives the first of two 
lectures on (1) ** Scotland and. Franee,”’ and (2) “Scott and 

.”" The Friday evening diseourse on June, 3rd. will 
be delivered by Dr. Leonard Huxley, editor of the Cornhill 
M ine, on “ Chronicles of the Cornhill,” and on June 10th 
by Dr. A. G. Webster on “ Absolute Méasurements of Sound. 
An extra discourse will be delivered on June 17th by Sir J. J. 
Thomson on “ Chemical ination and the Structure of the 
Molecule.” 
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The Government and the Railways. 


Tue relations between the Government 
and the railways came under review twice during the 
month, The first oecasion was on the 3rd, when, on 
an adjournment motion, the Colwyn report on railway 
agreements was discussed. The discussion came to 
a happy ending, as Sir Eric Geddes announced that 
he had that day received a letter from the chairman 
of the Railway Companies’ Association saying that 
it accepted an offer made by the Chancellor of the 
Exchequer. This offer proposed the payment of 
sixty million pounds in settlement of the companies’ 
claims. One-half of this sum, subject to a deduction 
of income tax amounting to nine millions, is to be paid 
at the end of the present year and the other thirty 
millions at the end of 1922. The Minister of Transport 
expressed the hope that this arrangement will enable 
the companies to carry on during the interval between 
the cessation of control on August 15th next and the 
time the railways have settled down under the new 
conditions provided for in the Railways Bill—see a 
note below. Sir Eric made another happy announce- 
ment when he said that the companies and the men's 
unions had agreed to the appointment of a committee 
to settle the arrangements consequent on the existing 
Central and National Wages Boards being made 
permanent as laid down in the Railways Bill and for 
the establishment of railway councils of officers and 
elected employees, whose duties shall generally be as 
defined in Clause 16 of the Whitley report. This 
committee was duly appointed and held its first 
meeting on the 20th and then adjourned until the 
30th of the month. 


The Coal Dispute. 


Tue colliery strike dragged on throughout 
the menth without material change of any kind. The 
London public is getting used to the new conditions 
of reduced train services, and the rapid adoption of 
oil firing in power houses and on locomotives. is 
reducing the general inconvenience. But the outward 
life of London does not truly reflect the industrial 
life of the country, and in the great manufacturing 
centres the disastrous effects of the strike in closed 
factories, cold blast-furnaces and silent forges are 
very obvious. Towards the end of the month rumours 
of a renewal of the conference were in circulation, 
and since it was understood that the Government 
would make no attempt to bring the parties together 
again until it was certain they were ready for agree- 
ment, lively hopes were entertained that the struggle 
was near its end. Up to the moment of writing 
nothing has happened that gives very definite sup- 
port to that view. The Cabinet, indeed, put forward 
new proposals on Saturday last, but they amount 
to little more than a demand for a temporary agree- 
ment which shall lead to a permanent peace. They 
included what had very generally been accepted as 
a declaration of an intention to introduce compulsory 
arbitration, but Mr. Lloyd George has since declared 
that he hed no such plan in mind, and it is to be pre- 
sumed that the arbitration which is part of the 
Cabinet scheme will be of a purely voluntary order. 
In any case, the coalfields so far have shown little 
or-no willingness to accept the scheme. Hence it is 
clear that the Government has failed to solve the 
difficulty, but there are not wanting reasons for 
believing that the miners are anxious to conclude the 
matter, and there is some probability that they and 
the “owners” will come to terms on their own 
account. The important announcement was made on 
‘Tuesday last that the embargo on the handling of 
coal for any purpose” had been lifted. Thus the 
last element of Triple Alliance action disappears. 


Railways and the Coal Dispute. 


Tae coal dispute affected the railways in 
various ways during the month. The week-day 
services remained as during April, at. about a 50 per 
reduction, but the Sanday trains were cut down 
severely ; not a single train, for instance, ran on the 
Laneashire and Yorkshire and the North Stafford- 
shire, and many stations were closed on that day. 
The reason for this step was partly to save coal and 
partly to save Sunday duty with its increased pay, 


cent, 


the saving to be set against the loss om the railways, 
which was estimated to have been nine millions during 
the month of April alone. The Whitsun holiday was 
retnarkable for the scarcity of trains, especially where 
the Bank Holiday service was the same as the reduced 
Sunday programme. Railwaymen enjoy a guaranteed 
week, but it may be suspended, by agreement, during 


& stoppage. During the coalstrike last October ‘a 





suspension was not agreed to, but in the present. dis 
pute a three days’ guaranteed pay was 

from May 2nd. There was some ‘trouble with the 
railwaymen, especially in the Glasgow district, over 
the transport of imported coal, and it was feared that 
it might lead to a stoppage on the railways. Ata 
meeting of the executive of the National Union of 
Railwaymen on the 13th the members were instructed 
not to handle imported coal, no matter for what 
purpose such coal was intended: Up to the end of 
the month the unions would appear to have been 
satisfied with the passing of this resolution, as little 
action was taken to restrict the transport of such 
coal, while on the 30th the embargo was, as has been 
said above, wholly withdrawn. As far as the needs 
of the railways themselves are concerned, they would 
seem to have had sufficient to carry on the restricted 
service, but a good many engines are now fired with 
oil, and it is strange to see wood blocks on the tenders 
of others. ‘The railways are also receiving a good 
supply of French; Belgian and German coal. 


The Surplus British Airships. 


Towarps the end of the month it was offi- 
cially announced that the Air Ministry had definitely 
decided that it would give up all its airship activities 
and hand over its airships, material and stations to 
the Disposal Board provided no firm offer were 
recéived before August Ist from a British company 
prepared to take over and run the airships on a 
commercial basis. The airships available are the 
R 80, R 33, R 36, R37, L 64 and L71., Of these 
vessels the second last and last are the large airships 
surrendered to this country by Germany in accordance 
with the Peace Treaty. Airship R 37 is nearly com- 
pleted, but work has now been stopped on it, while 
R 36 is fully equipped as a passenger-carrying vessel. 
These ships the Government is prepared to hand over, 
free of charge, to the proposed British commercial 
airship company. In addition, it is willing to present 
the company with all its other airship material and 
stores, to assist it with information, to lend it airship 
specialists for a limited period, and to sell or lease 
to it the airship stations-at Cardington and Pulham. 
It is officially explained that the Government's 
decision to give up airships as a fighting service was 
arrived at only in view of the urgent demand for 
economy. It is not, therefore, to be taken as indi- 
eating any doubt regarding the commercial possi- 
bilities of the airship. 


Canvey Island Wharf Scheme. 


Tut Thames Deep Water Wharf and Rail- 
ways Bill, which has been before a Select Committee 
of the House of Commons, outlines a plan which is a 
revival of the familiar scheme for deep water quays 
at Canvey Island. On previous occasions the project 
has never succeeded in reaching the stage of reference 
to such a Committee. In its latest form the project 
does not differ except in details from that put forward 
in previous Bills. The wharf would be 3000ft. long, 
with a depth of water alongside which would enable 
vessels of 5000 tons and upwards to berth at any state 
of the tide. There is a deep water approach channel 
on the river right up to the wharf site, and in order to 
avoid possible interference with the river currents 
an open work design was adopted for the wharf cdn- 
struction. It was proposed to equip the wharf with 
the latest types of cargo handling plant to facilitate 
rapid loading and dispatch. Connections to the 
Midland and Great Eastern Railways and a lay-by 
for barges would have been provided: Mr. W. T. 
Foxlee, one of the engineers to the promoters, gave 
evidence that there were no special engineering diffi- 
culties in the construction, which he estimated would 
occupy @ period of three years and cost, exclusive of 
equipment, about £2,000,000, This figure is based on 
an estimate of rather more than 100. per cent. over 
pre-war prices. The cost of equipment was estimated 
at £500,000. The case for the Bill rested largely 
on the contention that the wharf would provide a 
much-needed point of ingress for commodities con- 
signed to the eastern districts. The Select Committee 
decided at the sitting on May 31st that the preamble 
had not. been proved, 


The Railways Bill. 


Tur long-expected Railways Bill was intro- 
duced informally and given a first reading on the 11th 
of the menth; its second reading was begun.on the 
26th and completed on the 30th. The Bill may be 
considered a good Bill for the railways, as they are 
not only to be restored to private management, but are 
to have their charges fixed at such a level as shall 





ensure to thém the same net receipts as in 1913, with 
a further amount for any new wort 
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since that year. The essence of the proponals lies in 
the consolidation of all the English and Welsh railway 
companies into four groups and all the Scottish into 
two. On the latter the Minister is apparently open 
to make a modification and either to make one Scottish 
group, as he originally proposed, or to divide the 
companies between the North-Western and North- 
Eastern English groups. There are 105 English and 
Welsh companies, of which 59 are non-working, leased 
companies. These 59, with 31 subsidiary companies, 
are to be absorbed by 15 principal or constituent com- 
panies, which, in turn, are to be amalgamated, as 
noted above, into four groups. In Scotland there are 
15 non-working, leased companies and 5 constituent 
companies. The schemes for absorption and amalga- 
mation have to be completed by. June 30th, 1922, 
and submitted to a Railways Amalgamation Tribunal, 
and it is intended to bring them into operation by 
January Ist, 1923. The present guarantee of the net 
receipts of 1913 is to cease with the end of control 
on August 15th next, and the sum of sixty millions, 
which has been referred to in the note ‘“ The Railways 
and the Government” above, is expected to help the 
companies during the period of reconstruction. 
Meanwhile, under the Act of 1919 the rates in force 
in August are to stand for a further period of eighteen 
months, The Bill, although generous to the railways, 
secures many benefits, as regards rates, services and 
facilities, for the traders, and whilst labour is not to 
be represented on the directorate, as was intended, 
it is to have a place on the railway councils to be setup 
under the Whitley scheme. 


The Continental Air Services. 


PartTiy no doubt as a result of the railway 
restrictions, partly because of the reduced fares now 
charged, and partly by reason of the favourable 
weather conditions that have recently prevailed, the 
London-continental air services during the month 
were well patronised, to the great gratification of all 
connected with them. Under the conditions imposed 
by the limitations of the sum available for distribution 
as Government subsidy, the British firms engaged on 
the service, Messrs. Handley Page and the Instone 
Air Line, are restricted to running one machine three 
times a week. As a consequence of this restriction 
as many as forty applicants for seats have recently 
had to be turned away in one week. It is presumed 
that the majority of these prospective passengers 
found accommodation in one or other of the foreign- 
owned machines engaged on the route, which machines 
are not in any way hampered ‘by their subsidy con- 
ditions as to the number of trips per week. The 
terminal aerodrome near Croydon from and at which 
the continental machines start and arrive and the 
aerodrome at Le Bourget on the other side are situated 
at a good distance from London and Paris respec- 
tively. The journeys to and from the aerodromes 
form part of the aerial service and are made by motor 
car. From the point of view of saving time there can 
be no doubt that the terminal services are at present 
responsible for the chief delay, and that the full 
benefit of aerial travel in the matter of speed will 
not be realised until the conveyance by motor at 
the start and end of the journey is eliminated, In 
this connection the tests, continued during the 
month, with the Vickers Viking amphibian machine 
have clearly shown that the Seine and the Thames 
can be readily utilised for alighting purposes, and that 
passengers can be picked up and deposited actually 
in the centres of the cities. 


The Abermule Railway Accident Report. 


CoLONEL PRINGLE’s report on, the Welsh 
railway disaster of January 26th was issued on the 
24th. It found no fault in the signalling arrangements 
in force, but put half the blame for the collision on 
the enginemen of the local train—who were : both 
killed—for failing to notice that the tablet handed to 
them by the acting stationmaster was not for the 
Abermule-Newtown section, which they. were about 
to enter, but for the Montgomery-Abermule section, 
through which they had just passed. ‘They are 
blamed, too, for not keeping a better lookout. 
Had they been doing so they could not have failed to 
see the approaching express and they could have 
applied the continuous brake,and thus have somewhat 
mitigated the terrible effects of the collision. The 
other half of the responsibility for the disaster is 
placed on the traffic staff at Abermule Station, in 
particular the acting stationmaster—who failed to 
see that the tablet he was giving to the driver. was 
not that for the section to Newtown—and, in but a 
little less degree, on the signalman, whose inactions, 
rather than actions, contributed to the starting of the 





or developments 


local train. None of the changes for the working of 
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single lines advocated in many quarters has found 
favour with Colonel Pringle. He dismisses the 
suggested variation of distinctive colours for the 
tablets, the alternation of tablets and electric train 
staffs, the proposals that instruments should always 
be in the signal-boxes, and that the starting signals 
should be interlocked with the tablet. Only in special 
eases is the last of these suggestions recommended. 
The only definite advice he gives is that the question 
of telescoping—which contributed to more than one- 
half of the deaths—should be considered by the com- 
mittee of railway experts which is dealing with the 
standardisation of rolling stock. 








Aluminium and its Alloys in 
Engineering. 
By JOHN G. A. RHODIN, F.1.0. 
No. V.* 
CHAPTER III. 


We have now given the reader an insight into the 
many-sided usefulness of aluminium, and we have been 
constrained to limit our attention to a few. typical 
examples only, as the adaptability of this strange 
metal for many purposes has led to a bewildering 
amount of work in various directions. To give 
further examples would, however, weary the reader, 
and we shall turn to the actual handling of the metal 
in the shop. The first difference between aluminium 
and the general run of metals is its peculiar behaviour 
towards oxygen. The metal is very strongly electro- 
positive, and its combination with oxygen is accom- 
panied by the evolution of a great amount of heat, 
as per the reaction: 2Al+ 30 =) ALQ, +. 380,200 
cal. From this, one would conclude that ¢luminium 
would readily oxidise when fused. That is, however, 
apparently not the case, as carefully fused aluminium 
will retain a bright surface, even if kept molten for 
hours. The explanation is that the ignition tempera- 
ture of the metal is high—somewhere between 1000 
deg. and 1100 deg. Cent.—which must be reached 
before the reaction takes place. This easily occurs 
with very thin aluminium foil, which can be lighted 
with a match, to burn with the emission of a strong 
light, but even a moderately thick film refuses to 
perform. The question then arises in one’s mind 
whether aluminium does not oxidise at all without 
being overheated, and the answer is that it does— 
unfortunately. We are not speaking of the formation 
of hydrate at ordinary temperature through the inter- 
mediary of water, but of oxidation of molten 
aluminium kept at moderate temperature and 
apparently unchanged. 

The fact is that aluminium forms a lower oxide, 
probably Al,O,, which in some way amalgamates with 
the molten metal without altering its appearance for 
a long time. In the opinion of the author this is a 
question of the formation of a solution, as repeated 
re-meltings of pure aluminium lower its melting point. 
The phenomenon is analogous to the enclosure or 
solution of cuprous oxide in copper, and whatever 
name may be given to it, it is a most palpable and 
disagreeable fact. We have seen virgin ingots, which 
by the difference method had a most excellent com- 
position, as rotten as the proverbial cabbage stalk. 
In every case these ingots were found to contain 
oxide according to the writer’s analytical method— 
vide “‘ Trans.” Far. Soe., Vol xiv., pp. 134 et seq. This 
behaviour of aluminium towards oxygen is~ of the 
utmost practical importance, and no amount of con- 
troversy will solve the problems connected with the 
point unless based upon incontestable experimental 
evidence. By continuous examination of the foundry 
metal it was found by us to deteriorate by oxidation 
towards the end of the week, and bad castings 
followed suit. The cause was easy to see: in order 
to keep as little metal as possible in circulation, 
runners and risers were put back in the pots at once 
with “ wasters,” &c., and thus a fair percentage of 
what remained at the end of the week had had almost 
a week’s “ stewing.” 

This plan will not do with aluminium, as successful 
work under such circumstances is utterly impossible. 
Only metal of the same quality should go into the 
pots, and runners and risers should be kept for 
subsequent treatment in bulk. We have already 
mentioned this fact, but the question is of such vital 
importance to the whole industry that one cannot 
emphasise it enough. As a matter of fact, the manage- 
ment of an aluminium foundry, or at least of the 
melting, is a chemist’s job. He will understand that 
the effect of over-heating cannot be undone by 
subsequent cooling. It will be known to him that 
the oxidation velocity increases immensely with 
an increase of temperature, and hence he will strive 
to keep the heat as low as possible till just before 
pouring time. With aluminium this requires con- 
stant watching, and considering the value of the 
material, the salary of a good man for the sole purpose 
of controlling the melting is not wasted. The old 
idea of professional dignity is luckily getting modi- 
fied, and even chemists with academic prejudices 
have no objection to working in the shop, and from 
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years of experience the “writer can vouch that 
men with academic training very soon inspire con- 
fidence in both men and masters on jobs like these. 
Anyway, there can be no question of praducing 
standard aluminium, castings of uniform quality 
without the aid of men with gocd chemical training. 

To continue, oxygen seems to be the main cause 
of trouble, as neither carbon nor nitrogen react with 
alumini: n at the temperatures involved. The author 
has ceriainly found small quantities of nitride in 
dross from swarf-melting, but never to correspond 
to more than 0.25 per cent. nitrogen. In this case 
local very high temperatures oecur when fluxing 
with zinu chloride. One might also mention ‘that 
the prejudice against fire-clay crucibles for melting 
aluminium is without foundation on fact. On the 
other hand, iron is absorbed fairly quickly from iron 
pots, as we have already remarked, and this is a most 
serious objection to the use of such pots. They were 
introduced to save money, and a system of “* doping ”’ 
with whiting, applied with an aerograph apparatus, 
was introduced to protect them. But the effect 
was very evanescent. Plumbago pots are more 
economical up to a certain size, as they stand an 
enormous number of heats, if carefully worked. For 
economical working, ordinary coke-fired pot-holes 
and plumbago crucibles are hard to beat; and ‘they 
are probably to-day the survival of the fittest. During 
the war these old friends of ours were replaced by 
pressure-gas furnaces. That to apply the pressure to 
the gas instead of tothe air meant compressing only a 
fraction of the quantity, and similar arguments were 
advanced in favour of this very wasteful method. 
People were made to forget that gas under 7 |b. 
pressure is apt to leak through ordinary taps and 
joints, and that such leakages were costly. Then 
there was the intrinsic value of the gas from the 
ordinary mains and the periodical lowering of its 
calorific value, &c. The result was a ghastly melting 
cost, amounting occasionally to 3}d. per pound. In 
spite of this great economic disadvantage, pressure- 
gas firimg did some good. It enabled us to. do pouring 
die-casting with the minimum of labour by making 
it possible to put a small melting pot by the side of 
every die. For war efficiency this was invaluable, 
and no doubt served its purpose. 

When we come to the present state of affairs, 
things are different. Economical efficiency is what 
we have to make our first consideration, and then 
town gas is out of the question. One might imagine 
small coke-fired furnaces by the dies, but it would 
prove somewhat cumbersome. Still, it is, after all, 
possible, as we know from the use of small laboratory 
furnaces, which can be arranged for cleaning once a 
day only. The objection is the accumulation of dirt 
in the foundry, but perhaps this might be overcome. 
Then comes electical heating, which would be the 
idea]. Now, this sounds extravagant, but when one 
remembers that it is only the question of making up 
for losses by radiation, it: might be the correct solution 
of the problem. Some kind of electrical thermo- 
stat, adjusted for the necessary pouring temperature, 
can be easily constructed, and with resistance heating 
with thermal insulation sufficient to minimise radia- 
tion losses, the cost of current might be kept down 
within reasonable limits. We are, of course, discuss- 
ing the small furnaces by the side of the dies, but then 
comes the following very practical question: With 
well-constructed central furnaces, properly distributed 
about the foundry, what is there to prevent the caster 
from carrying his ladle backwards and forwards ? 
Would it really mean any excessive increase in the cost 
of labour ? We think not. Apart from a slight exer- 
tion, it does not interfere with the speed of working, 
as one caster can easily feed several dies whilst the 
helpers, generally women, put the dies ready again. 
Whilst doing away with complication, this mode of 
procedure would facilitate the keeping of the metal 
at correct temperature through working on larger 
quantities. The chief problems before us to-day are 
those appertaining to the organisation of work with 
the minimum of cost. We have to make up for a 
large amount of leeway, because the war taught us 
nothing but extravagance. 


An Atomintum REVERBERATORY FURNACE. 


Tt is well known to the reader that the most 
economical instrument for melting metals is the 
reverberatory furnace in ons form or another. When 
the writer saw very large quantities of aluminium 
scrap melted down at an enormous cost in pots fired 
with town gas during the war, he asked to be allowed 
to design a furnace for the purpose, but this was not 
considered expedient at the time. Some one an 
a-half year ago, however, the problem presented 
itself to the firm to melt hundreds of tons and rur 
them into ingots quickly for export. The author was 
then asked to design and supervise the building of a 
furnace capable of handling large quantities economic- 
ally both as regards fuel and labour. This work was 
completed in ten weeks and the resulting plant proved 
itself very successful. 

If we now contemplate the peculiarities of the 
problem we are first of all struck with the large bulks 
to be handled. Ton for ton we have to treat three 
times the bulk of aluminium as compared with brass. 
Further, the ratio of the specific heats is such that it 
takes about as many heat units to melt a ton of 
aluminium as to melt a ton of brass, in spite of the 
lower melting point. Then the acting temperature 











in the furnace must not exceed 1000 deg. Cent. to 
avoid quick oxidation. The tapping arrangement 
must also be of the nature of a tap which works 
readily, and the wearin, ing parts of which can be renewed 
in a few minutes. these considerations led the 
author to utilise relative dimensions of grate area to 
hearth, air passages in the furnace to the flue area, &c., 
which shocked the practical foundrymen. The fur- 
hace was intended to burn less than 30 ewt. of coal 
during a continuous twenty-four-hour run. In spite 
of this the dimensions of the grate were made 3ft. by 
4ft., making the total area 12 square feet. The height 
to the top of the fire-bridge was 2ft. On the other 
side of the l4in. thick bridge was the rectangular 
receptacle for the hearth, 4ft. by 6ft., with a depth of 
2ft. Then came the posterior bridge, 14ir. thick, and 
a down-draught flue 4ft. by 9in. Over the whole was 
spanned a straight, shallow arch, 12ft. by 4ft. This 
arch was sloped 6in. only in the total length, and it 
was given a crown of 9in. The top of the ¢rown was 
some 20in. over the fire-bridge. As we can see, this 
furnace was short and stumpy, with very large air 
passages, which were choked down abruptly over 
‘the underground flue to 9in, by 2ft. 6in. The hearth 
itself was first shaped roughly with pieces of old fire- 
brick and 3 : 1 Portland cement mortar; then came 
another layer of mortar and a lin. finishing coat of 
neat cement. After being made the hearth was 
allowed to harden for three weeks before being gently 
fired for some ten or twelve hours, when melting was 
started. These Portland cement hearths stand very 
well, even whilst the furnace is new; but when the 
fire-brick body has shrunk to dimensions of a per- 
manent nature they are almost indestructible. In 
March this year well over 100 tons of metal were 
melted in the original furnace without deteriorating 
the hearth in the slightest. 

The experience gained by our practical use of the 
cement hearth for strenuous work under ordinary 
conditions ought to be valuable to future workers, 
as there is no chemical objection to the substance 
itself. We must, however, point out that zinc 
chloride or easily fused fluxes cannot be used in the 
furnace, and that fluxing must be done in the ladle 
if considered advantageous. ‘With regard to the 
outside l4in. walls of the furnace, these were made of 
an outer cement-bonded layer of blue brick lined with 
fire-clay-bonded fire-brick. The author has found such 
composite walls far superior to complete fire-brick 
constructions, as being stronger and less sensitive to 
dampness. Our illustrations show the general con- 
struction of the furnace and its appearance after being 
armoured with odds and ends like beams, angle iron, 
flat strips and old stays, &c. The tapping arrange- 
ment is shown as enlarged details. It consists of a 
cast iron cone, which passes through the outer wall 
of the furnace and is met by a channel formed in the 
bottom of the hearth. This cone, which is a rough 
casting, is held on to the brickwork by anchor bolts, 
and is at its narrow end provided with a machined 
cast iron seating, against which a 2}in. cast iron ball— 
also machined—is held by a fin. steel rod worked with 
a lever, passing over a quadrant, provided with plug 
holes and plugs for holding the valve in position. 
The seating has grooves on the outside for holding 
cement, and it is kept in position by two steel rods, 
pointed at both ends and held against the seating by 
a flat steel bar spanning the opening of the cone. This 
bar has in the middle a half-round groove in or on 
which the valve rod works. By undoing two nuts 
and a couple of pins both valve and seating can be 
removed for renewal. In the more often occurring 
ease of the ball only having to be replaced it is only 

to undo a pin. These repairs are effected 
in a few minutes and without interrupting the work. 
There is always plenty of warning, and, when the 
trickling becomes of any consequence, you can always 
keep on making ingots till the hearth is empty and do 
the repairs whilst charging again. The life of a ball 
should not be less than three days and that of a seating 
a fortnight. Cast iron does, however, vary a great 
deal for this purpose, and much better results may be 
expected after due selection of material. 

It will be noticed that there is another ball on the 
valve rod ; this is provided to meet the unlikely case 
that the front ball should split. During twelve months’ 
work this accident has never happened, but on account 
of the serious nature of such an accident we should 
always advise the retention of this precaution. Ten 
or fifteen hundredweight of molten aluminium 
suddenly let loose about thg floor present a difficult 
proposition to face, as the writer knows from experi- 
ence gained when trying a less perfect tapping arrange- 
mert. The design described above is, however, 
absolutely safe. ‘‘ Doping” with whiting is to be 
recommended for protecting the iron. 

As can be seen from the drawings, the tapping 
arrangement is the sole occupant of one side ef the 
furnace. This minimises the discomfort from the 
heat whilst tapping. As one charge means over 200 
ingots, the work is strenuous enough in all conscience, 
as it has to be done at top speed. Using four men 
and some sixty hinged ingot moulds, the charges of 
10 cwt. to 13 cwt. were tapped in not much more 
than a quarter of an hour. This furnace had a very 
considerable output—some 6 tons in twenty-four 
hours with a coal consumption of 25cwt. These 
figures are incontestable, but the reader no doubt 
wonders how it was compatible with such a large grate 
area as 12 square feet. The answer is that we kept a 
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very large fire burning slowly with no more draught 
than just what was necessary to carry the flame over 
an abnormally short furnace. Hence the gases 
travelled quite slowly in the large space provided for 
them and 
Considering the low melting point of aluminium, we 
still had an acting ¢ — ¢, just as great as in the case 
of copper with a white-hot furnace. By supporting 
the hearth on an arch closed at. both ends the thermal 
insulation that way is almost perfect and the flame 
acts directly on everything else. The almost perfect 
utilisation of the heat in the furnace could be seen from 
the fact that the gases entered the flue at a tempera- 
ture just about 600 deg. Cent.. or slightly below the 
melting point of aluminium. In a properly arranged 
plant this waste heat could, of course, be utilised for 
drying purposes, &c. Apart from this extraordinary 
economy of fuel, it was pleasant to observe that the 
melting losses were lower than those in the pot fur- 


naces, except in the case of zine alloys, when some | 
Melting 88/12 AlCu alloy the loss | 


zine volatilised. 
ran about 1 per cent. The reason was that at the 
temperatures involved the “‘ reducing atmosphere ”* 
is practically inert towards aluminium. 

With regard to cost, this furnace was put up at 
something like £700 in January and February, 1920, 
when cost of labour and materials was absurdly high. 
Under pre-war conditions £200 would have been 
ample, but even at the worst the first cost is infi- 
nitesimal considering the output and saving in fuel. 

If we now try to define the actual uses for which 
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Tapping arrangement (sketch) 


the temperature was fairly moderate. | 
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contents is quite a simple one. 
401.2 


" fs 
Sp. g. 50.3. 


Percentage of aluminium 


With the double control through copper contents | 


| the necessary mixture of scrap, virgin metal and 
50/50 AlCu can be determined and sent out to the 
foundry in a couple of hours. The history of the 
samples should always be traceable through a proper 
system of double .entry book-keeping in the labora- 
tory, and in doubtful cases complete analysis should 
be resorted to without hesitation. When any largish 
parcel of re-melted scrap is taken into stock it should 
be accompanied by a card, marked with dates, 
analysis, &c., as well as the laboratory journal number. 
The importance of the laboratory for furnace work of 
this kind is evident when we consider that a single 
charge is worth £30 and more. A day’s work is an 
item, and if guarantees are given you are helpless 
without the prompt and careful assistance of a well- 
organised laboratory and a highly skilled chemical 
| staff, the chief of which should be an all-round scientific 
j}man. A manufacturer may make money without all 
| this, but the day is past when he could make a reputa- 
tion and keep it by rules of thumb. 


MAKING STANDARD ALLoYs, 


If we now proceed to the making of standard alloys 
there is nothing to prevent us from working in a fair 


ship between the specific gravity and aluminium judgment as that of the alloy maker, no doubt because 


| the sums involved are considerable to the buyer in 
! 


| every instance. 
ALUMINIUM-COPPER ALLOY. 


We shall now say a few words about the making 
of 50/50 AlCu. This alloy is extremely convenient 
| for introducing copper into aluminium mixtures On 
| account of its very low melting point. Making it on 
| @ large scale by adding aluminium to molten copper 
| is out of the question for several reasons, and it is 
generally prepared by disso)ving thin copper sheet 
cuttings in molten and somewhat overheated 
aluminium. The cuttings should be made from thin 
sheet, 20 B.W.G. or less. Melting is easily done in the 
reverberatory by adding the copper gradually to the 
total aluminium. When the percentage of copper 
increases the aluminium shows an increasing tendency 
| to oxidise, and this loss has to be made up for by 
adding small quantities of aluminium when every- 
thing is fluid. The heat is then lowered and a sample 
is drawn. After cooling the sample is given a smart 
blow with a hammer. If it breaks easily the charge 
| can be passed for tapping, if the guarantee refers to 
| copper only. Otherwise, aluminium is added till the 
| specimen just breaks without crumbling too easily. 

One has to remember that at 49 per cent. Cu the alloy 
| stands hitting fill further orders with a smal! hammer 
without the slightest effect. Should this happen 
| during the first test, then some copper is undissolved, 





percentage of different scrap with virgin metals and | &c. With some practice the men soon learn to find 
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such furnaces are suitable in a metal works, these 
were found to be :- 

(1) Making ingots from scrap apart from swarf. 

(2) Preparing ingots of standard composition for 
sale or otherwise. 

(3) Preparing “‘ mother alloys ” like 50/50 AlCu. 

The author very much doubts whether an ordinary 
engineering foundry would be large enough for absorb- 
ing the output of even one of these furnaces ; but 
should such be the case, then it is included as a metal 
works. .We have already touched upon the desir- 
ability of treating all foundry scrap in bulk. To 
avoid the necessity for breaking up large scrap the 
furnace is provided with a charging door of fair 
dimensions, viz., 3ft. by 10in. In working, the hearth 
is filled with loose cold scrap; it is then closed till 
this charge is run, after which more is gradually 
added until a certain weight is brought to tapping 
temperature. The tapping hole is then examined 
with a steel bar from the charging door to ascertain 
that everything is ready for tapping. This is con- 
firmed by trying the valve, and as soon as everything 
is clear the charge is stirred and tapping begins. With 
10 cwt. of scrap the charging and melting require 
one and a-half hour, and inside two hours a new lot 
can be started. During the tapping we were in the 
habit of opening the furnace door to avoid over- 
heating, but this has to be watched to prevent possible 
freezing. With regard to skimming, this is not 
necessary every heat when melting clean scrap, as 
the tapping is done from the bottom. 
required, it is attended to from the charging door 
whilst the furnace is full. From every half-ton tapped 
a sample should be sent to the laboratory for examina- 
tion. For the ordinary routine, when you know the 
history of the scrap, you can rely on a copper deter- 
mination and one of specific gravity. The relation- 
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mother alloys. The main difficulty seems to be the 
calculation of the right mixtures or foundryman’s 
| “‘tally.”” To the trained mathematical mind, be it 
| even a schoolboy of twelve, the thing is ridiculously 
simple, but it is astonishing how men of good training 
work themselves into a frenzy over these simple 
questions. 
seldom in practical life he is confronted with a system 
with two variables, then he will readily see that a 
man who is not constantly at it may be puzzled at 
handling a system of linear equations with three, four, 
or half-a-dozen variables. The fact remains that the 
writer, hundreds of times, has had to work these 
things out for others who must have known how to do 
it in childhood. Specimen calculations will hence be 
given later on. Anyway, once you have settled your 
“* tally *’ the furnace work is the same as with scrap. 
It is advisable to have differently shaped ingots for 
88/12, 92/8, L 5, &c., as well as a special form of 
“‘oddments.’” Remember that the metal has at one 
time or another to be handled by unguided labourers. 
Why such a practice is not universally adopted is 
difficult to understand, as mistakes are very often 
made. To give a concrete example, the writer had a 
short time ago occasion to sample some sixty large 
crank cases sold under guarantee as 92/8. Every 
| one of them was made from L 5, and thus a consider- 
| able was incurred, which would have 
| avoided if differentiation by the sHape of the ingot 
|had been resorted to. A maker of standard alloys 
should never use highly oxidised scrap like re-melted 
swarf and other delicacies with a fracture like cast 
iron. There is always a market for these things as 
such—at a price. The engineers and the foundry- 
|men who use ingot metal generally lose confidence 
| through one single mistake of that kind. No trade is, 
to the writer’s knowledge, so liable to summary 
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the point and the mixture is run into ingots. If 
these can be got out with only occasional breaks 
everything is all right. When the ingots are stacked 
and begin to cool a most weird phenomenon starts- 
musical or the reverse according to the taste of the 
listener. A series of staccato notes for all the world 
like a hundred musical-boxes playing no particular 
tune is emitted. This concert lasts for a long time 
and forms a kind of diversion during the monotonous 
foundry work till you gét used to it. The cause is 
internal cracking aided by the sonorous nature of the 
alloy. 

It is sometimes necessary to add some nickel to 
aluminium alloys according to customers’ specifica- 
tion. The writer found years ago that an 80/20 AINi 
alloy could be quite easily prepared in the following 
manner. In one crucible you bring the necessary 
cube nickel to about 1100 deg. Cent.—copper heat—— 
naturally without fusion, using a coke-fired pot-hole 
for heating. In another you bring the necessary 
aluminium to about 750 deg. Cent., and then you 
pour the molten aluminium steadily on the hot 
nickel. A reaction sets in at first, making the charge 
blindingly white hot to cool down gradually as the 
aluminium increases in quantity. The alloy is cast 
into ingets and allowed to cool. When cold it easily 
breaks up into lerge defined crystals with somewhat 
dull surfaces. This alloy melts easily and is readily 
taken up by various mixtures and does not necessitate 
We do not know whether 
this method of preparation is generally known, and 
we give it mainly to enable readers to do without the 
With regard to the 
introduction of manganese, an alloy could no doubt 
be made on similar lines to the above, but not having 
tried it, the writer would advise buying from makers 
of aluminium manganese or cupro-manganese. 
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This chapter is of very great theoretical interest, 
as it leads to the remarkable Hensler alloys, which 
possess marked ferro-magnetie properties. Through 
a peculiar mode of reasoning by analogy the author 
believed that aluminium could partly replace copper 
in manganin for making resistance wire as early as 
1894, when he had some 60/40 AlMn prepared, but 
he was disheartened by the discovery that this alloy 
crumbled to dust on its own. In view of Hensler’s 
discoveries the subject might be worth taking up 
again. An aluminium-manganin alloy ought certainly 
to stand exposure to air better than manganin itself. 
But perhaps it is done. 

The moreeasily fusible metals like tin, bismuth, 
zine, cadmium, &c., are, of course, added as such. 
How the Germans got tungsten into wolframinium in 
the ‘nineties is not known to the author. His own 
experience with the then known carbonaceous 
tungsten powder was far from encouraging. What 
purpose these departures serve is also difficult to see 
as yet. One never knows, however; more strange 
things have happened. When Berzelius discovered 
thorium and cerium he little knew tlat these elements 
in the form of pure oxides would be the foundation 
of huge industries. Maybe in times to come the 
oddities of to-day will be of everyday usefulness. 

In the next chapter we shall proceed to descend 
to the more prosaic parts of the metallurgical estab- 
lishment—the foundries. 








Dominion Students in British 
Technical Colleges. 


Tue British Trade Commissioners in South Africa have 
recently been considering the question of attracting young 
South Africans to British engineering and other technical 
colleges and training establishments in the United King: 
dom, and in this connection Major Guy Fetherston, 
Trade Commissioner at Capetown, has received from Pro- 
fessor McMillan, of the Capetown University, some remarks 
on the commercial advantages of the system, from which 
the following notes are extracted :—- 

“ It is known that the United States are most anxious 
to attract students, and especially post-graduate students, 
to its universities. No better method of increasing trade 


between the two eountries exists. The South African goes 
to America as a student, hé works with American machi- 
nery, and becomes acquainted with American methods 
and American standards, and he forms friendships there 
which probably last throughout his life. In due course 
the ex-student returns to South Africa to embark on a 
business career still thinking in American measures, and 
even if he is inclined to deal in the products of other 
countries, in nine cases out of ten the American products 
remain as his standard for comparison of all other goods. 

“It is, of course, known that large numbers of young 
South Africans proceed to England to complete their 
education, even more than go to America, but the greater 
proportion of them go to study medicine and law or else 
to take a course for Bachelor of Arte at Oxford or Cam- 
bridge. America appears to be attracting the bulk of 
the agricultural students, the engineers and the science 
men. The case of Germany before the war is interesting 
in this conneetion. Germany attracted the post-graduate 
student from all over the world, and there would appear 
to be little doubt that America is eventually to take her 
place unless Great Britain makes greater efforts than in 
the past. 

" It is, of course, understood that British Universities 
are very full and that there would be difficulty in accom- 
modating more students from overseas. ‘owever, it 
would pay in the long run to attract overseas students 
even if further tion had to be provided. It is 
felt strongly that the manufacturers of the United Kingdom 
should do everything in their power to attract the future 
leaders of colonial industries to the British research 
laboratories, and even if they had to offer a number of 
maintenance scholarships to attain that object there could 
be no better capital investment for the future. 

“Then there is the question of the equipment of the 
Universities and technical schools in South ica. While 
a proportion of graduates to America or to Europe 
for their practical trai after their college course, 
a still greater number is absorbed direct from college into 
business. It is therefore in the interests of the United 
Kingdom that such men should handle British apparatus 
in the laboratories during their training, and every effort 
should be made by the representatives of the manufac- 
turers to see that the testing plant and equipment is 
British. Before the war if a British firm and a German 
firm were asked to quote for some piece of apparatus or 
machine for use in a University the German firm generally 
offered to supply it for less than the British firm, no 
matter how low the British tender was.” 

In connection with the above, it may be stated that the 
American Consul-General in Capetown has recently given 
publicity to the fact that he has literature dealing with 


over one hundred American universities, agricultural, 
engineering and other technical colleges, which may be 
consulted at the American Consulate-General. Informa- 
tion concerning entrance requirements, cost of tuition, 
cost of living, and the general opportunities for South 
African students existing at State and other institutions 
is offered. it is desirable that similar facilities with 
regard to British institutions should also be available not 
only at Capetown but at other centres of population 
throughout the Empire. British educational institutions 
or firms supplying educational apparatus who are in- 
terested in the above statement and who are prepared to 
supply information or apparatus should communicate 
with the Department of Overseas Trade, referring to 
D.O.T. 5556/E.D 








New Pumping Engine for Margate 
Waterworks. 


Tax town of Margate, which has become of late years 
one of the most important seaside health resorts in the 
United Kingdom, had before the war grown at an ex- 
tremely rapid rate, and the Town Council, which by ite 
enterprising policy has done much to promote that growth, 
decided that the time had come when an additidn should 
be made to its water supply, particularly as Broadstairs 
also draws part of its supplies from its mains. Mr. Ernest 
Borg, the Corporation’s Engineer, was therefore instructed 
to prepare a scheme. Under his direction, an existing 
well at the Wingham pumping station was enlarged, and 
a large supply of excellent drinking water obtained. It 
was necessary, however, to lift that water to the surface 
from a depth of 130ft., and to force it a distance of nearly 
15 miles against a head of 300ft., inclusive of pipe friction, 
to the reservoir at Margate. The contract for the requisite 
pumping machinery was placed with Hathorn, Davey 
and Co., Limited, of Leeds. The Corporation already had 
boilers installed at Wingham, and it was decided te operate 
the new pumping plant from those boilers, so that the 
pressure was retained at 160 lb. 

The new plant consists of one of Hathorn-Davey’s 
standard vertical triple Corliss pumping engines, which 
operates a three-thtow bucket pump in the well, lifting 
the water to the surface, and also three vertical plungers 
placed below the steam cylinders and operated directly 
from the crossheads, which force the water forward to 
the town reservoir. 

The work required to be done is to deliver up to 4,000,000 
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gallons in twenty-four hours, and the leading particulars | hour measured in water lifted. That consumption with | the coal consumption per unit sold at the users’ terminals, 


of the plant are as follows :— 


High-pressure cylinder 20im. |) 
Intermediate-pressure cy linde 6c 36in. | 
Low-pressure cylinder .. . 53in. | Stroke 4ft. 
Pump plungers, three .. 15hin. | 

16in. } 


Pump buckets, three 
Speed - 25.7 revs. per min, 


The arrangement of the engine is ‘eam on page 588. 


slack coal at 40s. per ton would amount to .434d., or 
| well under 4d. fuel cost per actual pump horse-power hour. 

““The question is frequently asked,’ continue Messrs. 
| Hathorn, Davey, “ whether the use of electricity drawn 


lighting and power together, and covering subsidiaries, 
transmission and transformer losses, may be taken as 34 1b 
** Although it is difficult to distinguish ‘one class of 


| from another, it may be taken that for a fairly a8 ec 


' from central stations or a direct steam plant is the more | load such as pumping, less coal per unit would be required 


economical, both from the point of view of the nation’s 
fuel supply and of actual £8. d. to the user. In this con- 
nection it is interesting to compare the above consumption, | 


It will be noticed from Fig. | that as the well pumps ave | both with the average coal consumption of steam plants 
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worked from a prolongation of the crank shaft, no gearing 
of any kind is needed, and, consequently, the engine 
works extremely quietly. The Corliss valve gear for the 
admission and exhaust of the steam is of the Craig type. 
The admission valves are operated peti by hardened | 
steel dies carried on exeentric by excen- 
tries keyed on a positively driven ay shaft, which press 
against corresponding dies attached to levers on the valve 
spindles, the valves being closed by spri controlled 
by dashpots in the usual manner. valves 
are operated by cams. As will be seen from the indicator 
diagrams in Fig 3, which are reproduced to exactly half 
seale, very rapid opening and elosing of the valves is 
thus attained. The high-pressure steam valves are con- 
trolled by the governor, and all the valves are separately 
adjustable. 

Special attention was given tp the lubrieation. That 
for the connecting-rods, cranks and other working parts 
of the eontinuous type, the oil being re-collected and 
pumped up to a tank placed on the gear seaging. For the 
cylinders, valve sleeves and metallic piston-rod packings, 
forced lubrication is supplied from two small pumps, 
which are operated from the valve shaft. Two pressures 
are used, one for the high and the other for the inter- 
mediate and low-pressure cylinders. The cylinders are 
steam jacketed and re-heater receivers are placed between 
each pair of cylinders. 

Two trials of the plant were made—the first on Novem- 
ber 5th, 1920, lastmg twelve hours, and the second on 
December 21st, 1920, lasting six hours. It will be noted 
from the tabular figures given below that while the results 
are generally similar, the superheat was on the second 
occasion rather greater and the steam consumption slightly 
less. 

The following are the leading particulars of the results 
obtained :— 


Trial, Trial, 
Nov. 5th, Dee. 21st, 
1920. 1920. 
Duration of trial, hours i2 we 6 
Steam pressure at engine stop ‘valve, 
Ib. . ee 161.7 161.5 
Superheat at engine stop valve e, dea. 

‘ah : 10 Bw 34 
Average indic sated horse- power 260 267 
Average actual pump horse-power, as 

ascertained from the pump dis- 
placement and the head against 
which the water was delivered— 
Well pumps ; 76.84 76.89 
Foree pumps .. 164.65 165,80 
Total ad . me ot on -» 241.49 242.69 
Overall mechanical efficiency of 
engine and pumps, per cent. .. 92.6 90.9 
‘Total steam used per hour, as aseer- 
taimed from the air a and 
jacket discharge, Ib. .. .. 2888 2743 
Stenm used per LH.P. hour ..  .. bi.t 10.3 
Steam used per RR ee ix ya 11.32 


Or, allowing 5 per cent. for leas of 
power due to slip ae “a > ee It. 
Equivalent duty per 1000 Ib. of 
steam, million Hs, (OIE 
The mean steam consumption per actual purmp horse 
power in water lifted, as shown by the above two trials, 
is 12,23 Ib. 
In discussing the results as set out above, Messrs. 
Hathorn, Davey explain that no figure for the actual 
boiler evaporation was taken, but that the coal used was 
ordinary slack, and assuming the evaporation as being 7 Ib. 
team per 1 Ib. coal, the equivalent coal consumption per 
PHP. hour would be 1.75 1b. They then go on to explain 
that as the air pump and the feed pump are both driven 
from the main engine, no addition has to be made for 
accessories, but to ascertain the actual feed, and therefore 
the coal consumption, about 5 per cent., or .09 lb. of coal 
should be added for condensation in the steam pipes and 
gland losses, making 1.84 1b., and, say, 10 per cent., or 
.1841b., for banking fires and general losses, making 4 
total of 2.024 1b. of coal per actual pump horse-power 
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WELL AND FORCE PUMPS 


FIG. 1—ARRANGEMENT OF 


throughout the country, which was stated by Lord Hal- 
dane’s Coal Conservation Committee to average not less 
than 5 lb. per horse-power hour, or considerably ae | 
twice the consumption of the Margate Meets ee 
with the actual fuel consumption if cen tation don. 
tricity is utilised. 

“ The average coal consumption of the thirty principal 

















WELL PUMP 


FIG. 2--BUCKET OF 


undertakings im the Yorkshire area in the year ending 
March, 1916, was 3.471b. per unit generated. If sub 
sidiary plant, transmission and transformer losses were 
included, this consumption would be considerably more, 
certainly not less than 41b. per unit sold. 

The bulk of the units generated naturally came from 
the larger stations, but at the same time there was no 
doubt loss through the inclusion of small and therefore 
inefficient stations, and taking the larger stations only, 


than for the average of the output. A fair deduction under 
| this head would probably be. 30 per cent., in which case 
| the coal used would be 2.45 1b. per kilowatt - hour, equi- 
valent to 1.8 lb. per E.H.P. hour at users’ terminals. 
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“ Taking the overall efficiency of the pumps and motors 
—ie., water pumped as compared with power supplied 
at the users’ terminals—es 68 per cent., the coal burnt 
at the electric generating Sesion per actual horse-power 
in water pum at the pumping station would be 2.65 lb. 
It will therefore be seen that the Margate engine—the 
consumption of which, as shown above, is 2.0241b. per 
actual pa horse-power hour—uses 76.4 per cent., or 
barely over ers of the eoal which would be 
required to do an equal amount of pumping work with 
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FIG. 3-INDICATOR DIAGRAMS 


power supplied from a central station, and that, even with 
slack eon at 40s. a ton, power would have to be supplied 
at less than $d, per unit to give an equivalent fuel cost.” 








Dunina the year 1920 the Ministry of Transport 
inquired into 24 accidents, as compared with 30 in 1919. 
In the 24 there were 12 passenger train collisions, 3 goods 
train or light engine collisions, 5 buffer stop collisions, 
3 passenger train derailments and | classed as ‘miseel- 
laneous. Four passenger train collisions were alleged 
to have been due to drivers passing signals at ‘‘ danger ”’ 
in clear weather, two to light engines being overlooked 
in foggy weather, two were where the bloek ph 
wires were down after a storm, one was due to a driver 
passing signalé at “ danger” in foggy weather, one to 
irregular block working by signalmen, one to a light engine 
being out of control, and one to points being maliciously 
displaced. In two of the passenger train derailments 
faewg points had been previously damaged and the 
defect not noticed. 


ERRATUM. 


In Tue Enotnerr of May 27th, in an artic ‘le dealing with 

‘“‘ The Electrification of the Swiss Railways,” I referred to the 
Swiss Federal Railways loan in the U nited States as having 
amounted to 300,000,000 dollars, instead of 300,000,000 gold 
francs.— Your Swiss CORRESPONDENT. 
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A Seven-Day Journal: 


Sales of British Warships. 


AN interesting news. item of the week refers 
to the eompletion of: an’ important provisional 
contract between the Admiralty and T. W. Ward, 
Limited, of Sheffield, for the purchase of one hundred 
and thirteen warships of various types, which, having 
regard to the rapid developments in warship design, 
are now regarded as obsolete. One of the’ most notable 
of the ships included in the list is the original Drea@, 
nought, the advent of which effe¢ted what may bé 
regarded as a revolution not merely in warship. design, 
but in naval strategy and tactics, It has been said 
indeed that when the Dreadnought was commis- 
sioned and the main features of ite design heeamé 
common knowledge, Germany was plaeed at‘sueh a 
disadvantage in the naval! sphere that the Great War, 
which was in any case inevitable, was postponed for 
several yearsy Be that as it may, the pioneer Dread~- 
nought is now-to be of set purpose destroyed. The 
other vessels included in the contract are nine cruisers, 
seventy-two destroyers and some smaller craft. The 
contract price is stated to be £600,000. The whole 
of the warships will, under the tarmis of the contract, | 
be broken up, and @ pleasing feature of the trans- 
action is the amderstanding which has been tea¢hed 
with the purchasers that to as large an extent as is 
possible, having regard to ordinary commerciah con- 
siderations, ex-Service and ex.dockyard men shall be 
employed for the carrying out at Pembroke and 
elsewhere of the large amtount of work whith isin 
prospect in @onnection with these ships. - The decision 
to dispose of this large #amber of warships is only in 
accordance with the usual policy of the Admiralty, 
but the number included in the contraet. is naturally 
larger than would have been the case under normal 
conditions. It has been known for some time past 
that these particular vessels were on the disposal list, 
and that negotiations for their sale were in progress. 


| 


Post-war Work at Woolwich. 


THE attempt, which has been made with the object 
of averting unemployment, to convert a portion of 
Woolwich Arsenal into a permanent. locomotive fac- 
tory has not been as successful as some people had 
anticipated, In his report on the annual accounts 
of the ordnance factories for the year 1919-20, which 
was issued on Wednesday last, Sir M. J. Gibson, the 
Comptroller, states that the manufacture of loco- 
motives was undertaken as part of the peace-time 
programme, and work for various railway companies 
amounting to £255,000 was carried out. The report 
adds that the Ministry of Munitions informed the 
Treasury when seeking sanction for capital expendi- 
ture that it had not been possible at the-elose of the 
year under review to for the disposal of surplus 
locomotives or, indeed, to a price for them. It is 
understood, i , that no of the locomotives 
has, down to the present time, been effected. The 
general question of the finaucial a@trangements in 
connection with the manufacture of Joeomotives and 
other products since the ordnance factories were trans- 
ferred to the War Office.is under consideration, and 
also that of putting the factories in @ position to act 
as sub-contractors to engmeering firms. 


Industrial Sickness. 


EXPERIENCE has shown that diseases arising from 
dust, fumes and vapours are responsible for a large 
percentage of industrial sickness. Air Kenneth 
Goadby, who has for some years past occupied the 
post of Specialist Referee for Industrial Poisoning at 
the Home Office, lecturing at the Royal Society of 
Arts during the present week, expressed the opinion 
that the exciting causes of industrial disease are 
determinable and may be eliminated, checked, or 
neutralised. Experimental results have suggested 
the advantages of certain general blood tests whereby 
susceptible persons can be eliminated from an occu- 
pation inimical to their well-being. These tests, 
indicated Sir Kenneth, are simple to carry out, and by 
means of them it should be possible to select workers 
for specially dangerous processes so as to reduce the 
incidence of industrial poisoning and even to render 
safe some trades now regarded as dangerous. It 
was admitted by Mr. J. R. Clynes that as yet the 
trade unions ‘have failed to establish any kind of 
organisation covering the field of industrial disease, 
and he expressed the opinion that the stage had now 
been reached when trade unions might participate 
in work of this character. 


London Engineers’ Club. 


THE meeting which was held yesterday at the 
Hotel Cecil of those who are supporting the move- 
ment to establish an Engineers’ Club in, London 
revealed the fact that a large measure of support has 
already been obtained. It is understood, indeed, that 
more than 1600 applications for membership have 
been received. The difficulty hitherto has been to 


Me@ision is doubtless the fact thnt,.the attempt on 


gress, and it is anticipated that the Club will be 
opened very shortly. The founders have in mind 
the need of providing a rallying place in London for 
éngineers coming from the provinces or abroad, 
regarding this function of the Club as even more 
important than that of offering the amenities of club 
life to engineers who are resident in the metropolitan 
district. It is believed that many hundreds of 
engineers who ligve come from overseas or the 
provinces gre in London every day of the year, and 
a considerable number of applications for membership 
have been miade by thésé who are in this category. 


The Late Mr. Edwin L. Orde. 


By the deathof Edwin Orde, not only has the great 
Armstrong-Whitworth Company lost a valuable 
servant, but the engineering industry a man of parts 
who was extremely welt@iked: He was a member of 
a number of technical-institutions asseciated with 
shipbuilding and marine engineering particularly, 
and rendered valuable service to the North-East 
Coast Institution of Engimeers and Shipbuilders, of 
pehieh he was a_past president’ He was also an 
‘muthority On labour questions, and the troubles in 
confection with the ifevitable,wage reduction and 
other industrial probl@ms associated with the imme- 
diate post-war period have followed the lines pre- 
ditted by him in discussions on the subject imme- 
diately following the cessation of hostilities. He will 
be much missed on the North-Hast’Coast. 


Government Airship Policy. 


THERE is keen disappointment in official circles at 
the failure to dispose of the Government airships 
to private firms for commercial purposes by deed of 
gift. The Government is stiJl willing to hand over 
free to a commercial enterprise four British-built 
airships, two ex-German airships, and all other airship 
material, place at the disposal of the company all 
available technical information, lend available 
specialist airship personnel, and sell or lease to the 
company the Cardington and Pulham airship bases 
complete with all equipment, stores, and plant. The 
only stipulations of importance required from any 
company accepting these terms are an undertaking 
that the company would be controlled by British 
shareholders and that the Air Ministry should be 
represented on the board of directors. Definite notice 
has now been given that unless a firm offer for the 
airships and other assets is received before August Ist 
the whole of the material will be handed over to the 
Disposals Board for sale. 


Coal Embargo Removed. 


WaILf the settlement of the coal strike is; still 
postponed, @ satisiactory development of the situation 
is the decision of the railwaymen's #fd transport 
workers’ executives to withdraw the ban on the 
hapdiing of imported coal. “One reason for this 


the part of the railway union to prevent foreign conl 
being transported by rail has been almost a failure. 
Very few of the men employed have refused to handle 
imported coal, and the union executive was being 
placed in a somewhat ridiculous position in conse- 
quence. It was on the horns of an unpleasant dilemma, 
having either to withdraw the embargo, or, in con- 
junction with the transport workers’ executive, issue 
orders for a general strike. It. hesitated to take 
the latter Course, and the decision now made shows a 
wise discretion on the part of the two executives. 


Resignation of North-Western Railway 
Chairman. 

Much fegret has been expressed that indifferent 
health hag compelled Sir Gilbert Claughton to resign 
the chairmanship of the board of the London and 
North-Western ilway. He will, one is glad to 
learn, retaim His Beat on the board, to which his wide 
commerci@l experience should prove of great value, 
apart from his knowledge of North-Western affairs. 
His successor Mf the chair is the Hon. Charles Napier 
Lawrence, Who has acted as deputy chairman of the 
board. 


Safeguarding of Key Industries. 
THERE is much dissatisfaction regarding the 
delay in taking steps to protect key industries. 
Critics point out that all that has been done up to 
the present time is to discuss resolutions dealing with 
the general principles to be adopted in the Bill, and 
& natural fear has been expressed. that it will be 
impossible to put the Bill through its various stages 
during the present session... There is a good deal of 
opposition .to the policy of the Government, and 
obstructive tactics are being pursued. The industries 
concerned are entitled to press the Government to 





secure suitable premises, but negotiations are in pro- 





preserve at least the nucleus of essential trades which 
are threatened with extinction owing to the unscrupu- 
lous character of foreign competition. Apart from 
the delay which is taking place, grave doubts are 
being expressed whether the ad valorem duty of 334 
per cent. on imports of goods manufactured by the 
trades it is desired to protect would achieve the object 
sought, and there is certain to be a demand that the 
Bill should confer powers to fix the duty at a higher 
rate should the need arise. Sir Alfred Mond argued 
with much adroitness that owing to the position of 
foreign exchanges, which enabled manufacturers 
abroad to export at absurdly low prices, it could not 
be regarded as a violation of free trade principles 
to take steps to prevent dumping arising from this 
cause. 


Railway Economies. 


A GrEaT déal of Curiosity is being manifested as 
to the precise character of the savings in operating 
expenses of the railways, estimated at many millions, 
which, according to Sir Eric Geddes, are to be effected 
by his grouping scheme. It is certainly difficult to 
guess on what grounds even the minimum predicted 
saving of £25,000,000 a year can have been based. 
The only obvious directions in which economies could 
be effected would be by the concentration of direc- 
tion and administration in fewer hands, with a corre- 
sponding, reduction of total salaries, the shutting 
down of some of the less important locomotive and 
carriage and wagon works, and the standardisation 
of details of construction. Something might also be 
achieved perhaps by the better loading of wagons 
and the reduction of empty wagon mileage, but these, 
like the other reforms already referred to, could, it 
is argued, be brought about without the adoption 
of compulsory amalgamation. The Minister of 
Transport is certain to be challenged again when the 
Railway Bill is in Committee, and it is hoped that 
he may be induced to supply the data on which his 
estimates of economies have been framed. 


Dear Coal and Industry. 


REFERENCE was made in last week’s Journal to 
the urgent need that any settlement of the coal strike 
should be associated with arrangements by which 
industrial consumers should be assured of obtaining 
supplies of coal at much lowér prices than those 
which prevail to-day. A member of the board of 
Guest, Keen and Nettlefolds, who was _inter- 
viewed on this subject, pointed out that the fuel 
bill for the manufacture of 1 ton of bar iron is £5 
more than in pre-war days, representing on an 
annual output of 10,000 tons of bar iron an addition 
to the fuel bill of £50,000 a year. He added that 
Briti#h Hat iron cannot be bought at makers’ works 
at.a lower priee than £18 a ton, whereas, Belgian bar 
ir@m is being delivered im England at £11 5s. a ton. 
The brass,and ecoppér trades are also, it is asserted, 
being strangled by dear coal. If the iron and steel 
@ndmon-férrous metal trades are to meet foreign com- 
»ebition with @ real chan¢e of success, a reduction of 
abo at 50 per Gent. in the Price of coal is Tegarded as 
essential. As his recent utteranees have shown, the 
Prime Minister fortunately recoguises this aspect 
of the situation. 


Affairs of Austin Motor Company. 


THE position jof the Austin Motor Company has 
been before the Companies’ Winding-up Court on « 
petition for the eompulsory liquidation of the com- 
pany. It was stated on behalf of the contpany that 
an approximate statement of affairs, which has been 
prepared by» Sir Arthur Whinney, showed that the 
company was in a strong financial position and that 
there would be a large surplus. On representations that 
creditors representing an amount between £700,000 and 
£800,000 had agreed tothe preparation of a seheme 
forearrying on the company and that such a scheme 
was in Course off preparation and was the only prac 
tical solution of the situation, the further eOonsidera- 
tion ef the. petition for compulsory liquidation was 
adjourned. 


Congratulations to Lord Pirrie. 


THe many friends of Lord Pirrie, who has been’ 
associated with the firm of Harland and Wolff for 
considerably more than fifty years, will congratulate 
him on the attainment on Tuesday last of his seventy- 
fourth birthday. Notwithstanding his age, it 
common knowledge that he still devotes considerable 
attention to the affairs @f the company for which he 
has been chairman for many years. His activities 
during the war period in connection with merchant 
shipbuilding at a time when the rapid output of 
merchant tonnage was likely to prove the deciding 
factor in the war, are still fresh in memory. Lord 
Pirrie was the first honorary freeman of the city of 
Belfast, has occupied the position of Lord Mayor, and 
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redeem the promise made that steps shall be taken to 


is Pro-Chancellor of the Queen’s University. 
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| 24. Fig. 23 is a general section through the admission 
Recent improvements in Steam valve chest and control casing showing the ton- 


| The control gear now fitted is shown in Figs. 23 and of oil to the servo-motor, the other port opens a 


corresponding amount for the escape of oil from the 
Other side of the fixed partition. By these means tho 


/-vane on the control shaft is caused to rotate in a 


these levers being actuated by a cam gear that | direction depending on the movement of the pilot 


Turbine Design. trolling valves operated by external overhead levers, 


No. IV.* | both opens and closes the valves positively. The 
' 


THE BRITISH THOMSON-HOUSTON COMPANY. | action of this gear is fairly obvious from the illus- 


Suvce we last had oceasion to review the general | ends of the valve levers are connected with rockers | 


design of the steam turbine, the British Thomson- | pivoted on the eovers of the control casing. These 


| 


valve, and when the latter is central, with both ports 
closed, the vane is held by the oil trapped or either 


| tration, but it may be explained that the outer | side. A pinion on theend of the control shaft engages 


with a rack to actuate the usual arrangement of 
floating Jever or follow-up gear, whereby the pilot 


Houston Company, Limited, of Rugby, has aban- | rockers have horns which engage with rollers mounted | valve is always returned to its central position, and 


doned the manufacture of the pure Curtis type of | 
machine and has adopted the system of blading, 
which, the practice of the Parsons companies excepted, 
has become practically universal. We refer, of | 
course, to the combination of one, or more, compound | 
Curtis wheels at the high-pressure end with a series | 
of single impulse stages for the completion of the | 
expansion of the steam. In this connection it is | 
noteworthy that the original patent granted to Mr. | 
Curtis in 1896 outlined such a design as has now | 
become the common practice. In abandoning the 
compound Curtis wheel for the low-pressure stages, 
the British Thomson-Houston Company has to some | 
extent sacrificed simplicity for the sake of economy, | 
as the splitting up of the expansion into a series of 
single stages undoubtedly gives a slight gain in effi- 
ciency ; but by retaming the compound blading for 
the first wheel the advantage of localising the effects | 
of high-temperature steam is gained, while the shaft | 
can be made short and stiff. At the same time there 
is a reduced liability of trouble with shaft packings | 
and leakages, and the considerable energy drop | 
through the first-stage admission nozzles not only 
very greatly reduces the variations in pressure and 
temperature occurring in the turbine caused by 
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changes in load, leading to the avoidance of trouble 
from expansion, &c., but enables a very efficient 
method of automatic nozzle control to be used 
throughout the whole range of a machine’s capacity, 
without any by-passing or hand control whatever. 


“Tee Excwece” 








Swan So 


Fig. 22isa section of a typical high-pressure turbine, as FIG. 22-—TYPICAL B.T.H. STEAM TURBINE 


built in the Rugby works of the British Thomson- 

Houstcn Company, in sizes ranging from 750 kilowatts 

at 5000 revolutions per minute to 30,000 kilowatts at | between a number of double dise cranks on the 
1500 res. per min. Fig. 29, page 596, shows turbines | control shaft. Rotation of the control shaft brings 
of the above limits in the erecting shop, the larger | the rollers into engagement with their respective 
machine undergoing its steam test, while the small | rockers, turning them so as to open or close the 


the rotation of the control shaft bears a definite 
relation to the movement of the governor lever. It 
will be noted that the oil exhausted from the servo 
motor is delivered to the lubricating main for the 


machine has just been prepared for shipment. Fig. 28 | control valves in succession, as the load increases or | bearings, the pressure in this main being at from 10 Ib 


shows a 6000-kilowatt 3000 revolutions per minute | decreases. The control shaft and gear is contained 


| 
| 


to 15 lb. per square inch. Between the high-pressur 


turbine in the test pit, with the top half casing | in a easing kept full of oil, and the rotation of the | oil at about 601lb. per square inch, and the low- 


removed. | Shaft backwards or forwards is obtained by means 
These machines are characterised by the fact that | of a rotary servo-motor, shown in Fig. 24, which also 


pressure lubricating main there is a by-pass valv« 
loaded to the difference between these two pressures. 


the diemeter of the wheels increases towards the | illustrates diagrammatically the connection between | When high-pressure oil is not being used in the 


exhaust end, this arrangement being adopted for | the servo-motor and the governor. 


Order in which Valves open. 
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FIGS. 23 AND 24—CONTROL GEAR AND SERVO-MOTOR 


the following reasons. The small diameter at the 
high-pressure end, where thie steam is dense, gives | control shaft and rotating in a cylinder having two 
less rotation losses and allows the use of moderately | admission ports in its periphery. These two ports 
wide, and therefore more easily finished nozzles to | are separated by a fixed partition fitting close up to 
pass the requisite volume of steam, while at the | the central boss. Oil under a pressure of about 60 Ib. 
exhaust end the larger diameter is permissible owing | per square inch, delivered from the main oil pump, 
to the low density of the steam, and at the same time | is admitted to one side or the other of the fixed par- 
permits the necessary area being obtained without | tition by,means of a pilot valve under the control 
of the governor, the ports in the pilot valve have 


excessive length of buckets. 
i * No. LLL. appeared May 27th. 






————_ | no lap, so that as one port is opened for the admission | pump, excopt in the large 


servo-motor, it passes through this by-pass valve 











to the lubricating main, so that the full volume of 
oil delivered by the pump is always available for 
both actuating the control gear and for supplying 
the bearings. Any surplus oil not required for the 
bearings is discharged back into the tank through a 
low-pressure relief valve. ' 

The main oil pump and the governor are shown in 
Fig. 25. The pump and governor are on separate 
Spindles, each of which is driven by a worm wheel 
engaging with a worm connected with the end of the 
|turbine shaft by means of a flexible coupling. The 
| governor is of the bell-crank type, with the main 
springs so arranged between the weights as to take 
up directly the greater part of the centrifugal force 
and thus. reduce the load on the lever bearings and 
connections. A second spring, round the spindle, 
is used for speed-adjusting purposes. The oil pump 
is of the ordinary geared type, and contains in its 
casing a wire gauze strainer mounted in a sliding 
container having ribs on its exterior engaging with 
ports in the casing. When the top cap of the strainer 


The servo-motor consists of a vane fixed to the is removed the container is forced up by 4 spring, 


and the engagement of the ports is so altered as to 
divert the flow of oil and allow of the removal and 
replacement of the gauze strainer while the turbine 
is running. 

On smaller turbines the lubrication of the bearings, 
when starting up or shutting down, is effected by oil 
rings on the bearings, but on larger machines an 

| auxiliary oi! pump—shown in Fig. 26—is fitted. This 
st machines, where it is of 




















Jone 8, 1921 


THE ENGINEER 





593 











the centrifugal type, is of the same construction as 
the main pump, and is driven by a small single-stage 
steam turbine. The pump and turbine are built up 
in a frame fitting into the base-plate oil tank with 
the oil pump immersed below the oil level. ‘The 
pump can be readily withdrawn for examination The 
steam supply to this small turbine is frequently 
controlled by a pressure regulator, which in turn is 
controlled by the lubricating oil pressure, so that 
the auxiliary pump starts up whenever this pressure 
reaches @ minimum figure. 
The blading used in these turbines is usually made 
of a special phosphor-bronze drawn to the finished 
section in the ease of shorter blades, where the 
stresses are low. In the larger blades, where this 
design would not allow of sufficient root strength, 
the blades are machined out of thicker rolled seetions, 
which give the roots a thickness equal to the cireum- 
ferential pitch of the blades and avoid the necessity 
for spacers. For the low-pressure blades of turbines 
having @ large output compared with their speed, 
phosphor-bronze is not sufficiently strong, and it is 
necessary to use steel, a special ‘alloy carbon steel, 
combining maximum toughness and tensile strength, 
being used for the purpose. It is noteworthy in this 
connection, that the British Thomson-Houston 
Company has entirely abandoned the use of nickel 
steel in turbines on account of its lack of stability. 
Fig. 27 shows the shaft packing pressure regulator 
now fitted to the larger turbines of the type under 
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FIGS. 25 AND 26—-GOVERNOR AND OIL PUMPS 
review. The gland at the exhaust end of the turbine 
always requires to be supplied with steam at slightly 
above atmospheric pressure, to prevent air leaks, 
while at the high-pressure gland, except at light 
loads, there is a certain quantity of surplus steam 
to be disposed of. The gland piping is therefore 
arranged so to connect the two glands that the leakage 
from the high-pressure gland will supply the sealing 
steam for the exhaust end gland. The pressure 
regulator is introduced in order to get rid of any 
surplus steam coming from the high-pressure gland 
and admit it to an intermediate stage of the turbine 
at a point where the pressure is always below that 
of the atmosphere, where it is enabled to do some 
work in expanding down to the condenser pressure. 
The regulator consists of a double-seated equilibrium 
valve, the space between the seats being open to the 
intermediate stage, while the outer space is con- 
nected with the two glands. Exposed to the steam 
pressure in the outer space is a piston mounted on 
the valve spindle, the upper side of which is open 
to the atmosphere through a non-return valve. The 
result is that the pressure on the underside of the 
piston will lift the piston and Open the valve when 
this pressure exceeds the atmospheri¢ pressure by 
an amount equal to the weight of the moving parts 
divided by the area of the piston. A dashpot is fitted 
to prevent chattering, and a live steam connection is 
provided to supply steam if the load on the turbine 
is so low that insufficient steam leaks through the 
high-pressure gland for the purpose of sealing the 
low-pressure gland. 


from the main turbine is generally recognised, and 
all machines now made by the British Thomson- 
Houston Company are fitted with passages on the 
casing and outlet branches which enable steam to be 
withdrawn for this purpose. The makers have also 
developed a simple form of heater generally on the 
lines of a surface condenser with Admiralty type tube 
plates and packings. The water-boxes are so arranged 
as to enable the tubes to be cleaned or replaced 
without disturbing any pipe joints. Steam is admitted 
to the top of the casing, and contra-flow baffles are 
fitted in the steam and water spaces. At the bottom 
of the heater a weir is arranged to trap the condensed 
steam, and a secondary tube plate is provided a 
short distance inside the main tube plate adjacent 
to the feed-water inlet, leaving a space in which any 
steam vapour, not previously condensed, may be 
finally cooled and condensed by exposure to the 
coldest tube surface before passing with the remainder 
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FIG. 27-—-PRESSURE REGULATOR FOR SHAFT PACKING 


of the condensed steam to the bottom of the main 
condenser. In this manner it is ensured that all the 
latent heat in the steam extracted from the main 
turbine is utilised in warming the feed water. 





The Great Northern Three-Cylinder 
Engines, 


We mentioned very briefly in our column of railway 
news last week that Mr. Gresley’s three-cylinder loco- 
motives were hauling passenger trains of great weight, 
and we think it may interest our readers to see some 
actual figures of the work done by one of them in the 
week ending May 2lIst. These particulars are set | 





heavier load and at a high average speed is remark- 
able. Indeed, it is so good that it will give the advo- 
cates of electric locomotives for main line haulage 
something to think about. In round numbers we 
may take it that about 40 kilowatt-hours 1000 ton- 
miles at the bus-bars are required for heser goods 
trains and between 50 and 60 for passenger trains— 
see Beoeuwkes, Journal of the Am. Inst. of Electrical 
Engineers, September, 1920. Putting 2b. of coal 
per kilowatt, and for traction work 2.25 to 2.5 Ib, is 
often allowed, we get 80 Ib. for goods and up to 120 Ib. 
for passenger trains. The comparison, whilst it must 
not be too far, is instructive. 

Mr. Gresley himself timed a trip made on May 25th 
between Doncaster and London with a sti!) heavier 
train, and we give his log. The train consisted of 
eighteen coaches of the following tare weights :- 
82, 26, 30, 28, 31-15, 29, 30, 30, 26, 27, 28, 29, 39, 40, 
35, 33, 28, 28. These figures add up to 549 tons 15 ewt. 
| There were besides 748 third and 94 first-class passen- 

gers, with their luggage, all equivalent, let us say, to 
60 tons, so that the total weight behind the tender 
could not have been far from 610 tons; the length 
must have been about 360 yards. The train left 
Doncaster at 11.1.5, hauled by engine 1006, and 
reached Retford—17} miles—at 11.23.36. Leaving 
again at 11.28.50, it reached Newark—18} miles—at 
11.52.54, and departed at 11.56.8. At Claypole there 
| was a two-minute slack, and Grantham, 14} miles 
| from Newark, was entered at 12.19.51 and left at 
12.25.40; Stoke was passed at 12.31.15, Corby at 
12.41, Bytham at 12.48.38, and Peterborough, 
| 793 miles from Doncaster, was reached at 1.0.40, the 
net running time for the trip being a little over 
lhr. 42min. From Peterborough engine No. 1001 
took the train to King’s Cross, which was reached at 
2.38.35, the net running time being just 1 hr. 38 min. 
for the 76} miles. It will be seen that the average for 
the whole journey runs out to nearly 47 miles per 
hour, which, with a train of well over 600 tons, must 





| be regarded as admirable work. 








Tests of an American Locomotive 
with Driven Trailing Axle. 


An American method of applying auxiliary power 
temporarily to the trailing axle of a locomotive by means 
of an engine and gearing mounted on the bogie frame 
was described in Taz Enoinerer for December 5th, 1919, 


| and particulars are now available as to the results of this 
| apparatus in regular service. The purpose of this equip- 


ment is not to increase the power of the engine under 


| normal conditions, but to supply extra power in starting 


a heavy train, in assisting such a train on steep gradients, 
and in giving a more rapid acceleration to the ordinary 
On the New York Central Railroad a locomotive fitted 
with this “ booster’ engine has been in regular service 
for about two years, and this locomotive was used in the 
tests. It is of the 4-6-2 class, with 90 tons weight on 
the driving wheels, 40,000 Ib. tractive effort, and 200 lb. 
boiler pressure. Teste of the efficiency and value of the 
“booster ”” engine on this locomotive were made in 
| regular goods train service between Kavena and Weehaw- 
| ken, this division being 130 miles long, with a ring 


Particulars »f No. 1006 Engine’s Wurking, Week Ending May 21st, 1921. 


Trains worked. 









































No. 430 up, ‘No. 452 down, | No. 515 dowee. No. 533 gooda,' Total 
a | oo Doncaster Leeds work 
| to to done. 
Péterbon orough, Detasel, Leeds, Doncaster, 
five times. five times. three times. three tumes. 
———_—_____—__ —— —— _ —_— | _ 
Mileage, passenger train. . 400 400 | 90 -- 890 
Mileage, goods train —_— -- | _ 96 96 
Mileage, other .. 5 a 2 3 s 18 
oo; 402 93 104 1004 
————— — — SE —— 
Total vehicles hauled 90 81 27 141 - 
Average vehicles per trip 18.00 16.20 | 9.00 47.00 — 
Total pairs of wheels hauled 378 314 | 99 282 
Average pairs per trip .. ee 75.60 62.20 33.00 94.00 
Average tons hauled per trip (estimated es 567 471 248 517 468 
Coal consumed, hundredweights .. Be =~ - _ 450 
Pounds per train mile . -- } _ — _ 51.1 
Pounds per 1000 ton-miles — — ~ 104 
Scheduled running time including mops, minutes 107 lit 50 185 = 
Stops, minutes 6 | 6 95 ve 
— | —_ i —_——— 
Net scheduled running time, minutes . . 101 105 | 44 90 _ 
iis a ae Ere 
Average actual running tiine— 
Includi and cone 115 126 47 214 -- 
Stops anid poe on . 14 21 5 104 — 
proeee aah ivett <— 
Exclusive of stops and delays .. 101 104 42 110 — 
— - } ——$—__— 
Average actual speed, miles per hour . . 47.53 46.15 | 42.86 17.45 -- 
| 








out in the table which appears below. It will be seen 
that this engine, No. 1006, hauling a train of 567 tons 
between Doncaster and Peterborough, made an 
average speed of over 47} miles per hour, but possibly 
the most striking figures are those for coal consump- 
tion. They show that on the average of sixteen trips | 
the coal burned amounted to 104]b. per 1000 ton- | 
miles and to 51.11b. per train mile. It has been 
usual to take about 50 lb. per mile as the consumption 
of an express passenger engine with a 350 to 360-ton 
train, so that the figure obtained by this Great 





The economy of feed heating by steam extracted 


Northern three-cylinder engine with a very much 


gradient of 1 per cent. going west and 0.46 per cent. 
going east. 

For the trip east from Ravena, the loading or to 
rating of the locomotive is 2600 tons as far as Newbu 
at which point the rating is reduced to 2100 tons, a reduc. 
tion of 19.2 per cent. On the test run the train load was 

2 tons behind the tender, and it was decided to 

attempt to take that full load through to Weehawken 
by the assistance of the “ booster” engine on the loco- 
motive. This included working the train over the ruling 
gradient of 0.46 per cent. 

The first oocasion for the application of extra power 
was at Catskill, where the locomotive takes water, Un- 
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fortunately, the water station is_situated in a hollow 
between gradients, and it is the general practice to detach 
the engine two miles west of the station, so as to run for 
water and then back up to the train, after which the ran 
downhill is made, on a gradient of 0.55 per cent., in order 
to acquire sufficient momentum:to carry the heavy’ train 
up the opposite gradient of 0.25 to 0.42 per cent. This 
practice consumes from 20 min, to 30 min., even in good 
weather, and sometimes more than double this time in 
snowy and wintry weather, 

Tn the test. run the above practice was not followed, 
the locomotive taking its train to the water station, 
where it stopped for water, and then starting up the 
ascending gradient with its full load and with the booster 
engine in operation. In a very short distance a speed of 
5 miles per hour was attained, the draw-bar pull being 
then 41,0671b. In a further distance of about 400ft, 
the speed was increased to 8} miles per hour, or an increase 
of 70 per cent. At this point the r was put out of 
operation, and the locomotive took the full load, ‘the 
draw-bar pull then dropping to 33,497 Ib., a reduction of 
7570 lb. Jt is stated that without the assistance of the 
booster this performance would have been impossible. 
An important saving of time was effected by this method 
of handling the train. Owing to the time saved at Catskill, 
the train reached West Point a few minutes before an 
express, and wes able to follow this express on the next 
part of the run, while usually local passengers follow the 
express and are ahead of the goods train. After leaving 
Catskill the booster was used in starting after all ‘stops 
for signals and other reasons, and in each case a rapid 
speed acceleration was obtained. 

The ruling gradient on this division is 6 miles long 
with an average of 0.46 per cent., and in starting ap this 
gradient the train had a speed of 33 miles an hour, with 
the booster not in operation, This speed had dropped to 
284 miles at the of the first mile, and then dropped 
at each mile to 19, 12, 8 and 7} miles an hour, with the 
speed still falling rapidly as the train travelled along the 
fifth mile. ‘The draw-bar pull was 36,441 Ib., and. the 
train would have been unable to reach the end of the 
gradient. At this point the booster engine was put in 
operation, and in 432ft. the speed had risen to 8 miles an 
hour, while the draw-bar. pull was 42,900 lb., an increase 
of 17.7 per cent. due to the booster. In a distance of 
} mile the speed had risen to 10 miles an hour, an accelera- 
tion of 334 per cent., although the train load was 23 per 
cent. higher than the normal load. The booster was in 


operation for about 14 miles, and the maximum draw-bar | ‘‘ 


pull recorded in the dynamometer car was 45,080 Ib. 

In this test run, ‘therefore, the full train) load -was 
hauled over the entire division in spite of the fact that 
the train was heavier than the normal train, which requires 
to be reduced for the steep gradient. Furthermore, the 
locomotive was hendled easily by an engineman and fire- 
man who were not regularly assigned to that run. In a 
later test run, this engine with the same crew hauled a 
still heavier train—2618 tons—over the entire length of 
the division eastward from Ravena to Weehawken. 

For the westward run from Weehawken the normal 
train load of this engine, without the booster, is 1800 tons 
as far as Newburgh, then 2100 tons to Kingston and then 
2600 tons to Ravena. By means of the booster, the engine 
on the test run started with 2015 tons and increased this 
first to 2577 tons and then to 2745 tons. The ruling gradient 
is 1 in 100 for about 1} miles, and the train was running 
at 25 miles an hour when it encountered this gradient. 
When about two-thirds of the distance to the top, the 
speed had dropped to 13 miles, but the booster was then 
put in operation, increasing the draw-bar pull from 
34,228 Ib. to 38,793 Ib., and preventing a further loss of 
speed. 

To determine the maximum draw-bar pull of the engine 
without the assistance of the booster, it was tested on a 
stiff gradient until it was unable to move further, the 
maximum pull recorded being 40,421 1b. at zero speed. 
The booster was then put in a 5 increasing the 
pull to 49,953 Ib., and starting the train. To determine 
the maximum draw-bar pull of the locomotive and booster 
combined, the train was operated on @ gradient of over 
1 in 100 until it stopped in spite of the combined efforts, 
the pull then developed being 51,138 Ib. 

An important advantage of the booster is that it gives 
rapid acceleration, owing to the additional power. This 
not only means a smooth and steady start with a heavy 
train, but saves time in starting from stations, signal stops, 
&c. It saves also the severe jerks, which are uncomfortable 
to passengers, and are likely to cause damage to the draw 
gear of both passenger and goods trains. 
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Device for Simplifying Survey | 


THE following description of a device, to which the name 

Sincometer " has beet epicw designed to simplify the 
work entailed in tacheo Cal operations, has been sent 
to us by the inventor, Mr. Charles C. Wardrop, assistant 
engineer, Central Cordoba Railway, Buenos Aires, Mr. 
Wardrop informs us that’ he has found the device very 
useful in practical survey work, and expresses the hope | 
that it will prove of assistance to other members of the | 
profession. 

The device can be embodied in an instrument which 
can be used independently, or it can be fitted as an attach- 

















“Tre Enciwece” 


ment to a transit, or theodolite, having a telescope pro- 
vided with stadia hairs for measuring distances. The 


4 object of the device is, when surveying, to facilitate calcu- 


lations and eliminate the use of tables when reducing 
lengths, measured up or down a slope, to the horizontal, 


and cosines of the angles being read directly instead of the 
angle itself. The instrument consists of an arm F—Fig. | 
—held, by a thumbscrew C, to the axle of the telescope 
either of a transit or of an independent instrument. The | 
length of the arm F between the axis of the telescope | * 
axle and the centre of the pin B is taken as equal to unity. 
As the telescope is revolved round its axis the arm F | 
moves with it. A fixed arm D is attached by screws H 
to one of the standards, and carries a scale, the length of 
which is also unity, divided into 1000 or more parts. | 
Another seale A, of the same length, and divided in the 
same manner as the scale D, is suspended from & pin, or | 
knife edge B fixed on the arm F. A weight G attached | 
to the bottom end of the scale A ensures that it shall 
always hang perpendicularly. When the telescope. is 
depressed, so that the stops I, I on the arm F lie on n the | 
top of the scale arm D, the zero of the scale A and the 1 
of the scale D coincide, and the pin B lies in the recess E. 
In this condition the bubble of the spirit level of the 
telescope is exactly in the centre and, therefore, the edge 
of the scale D and the horizontal axis of the telesco 
lie in the same horizontal plane and are level. When 
telescope is turned contra-clockwise the arm F turns with 
it, and lifting the scale A, traverses it along the scale D. 
The reading on the scale A represents the sine of the ver- 
tical angle through which the telescope is moved and the 
reading on the scale D the cosines, These sines and cosines 
for any angle less than 90 deg. are read at the intersection 
of the two scales A and D. When the telescope is in a 
vertical position the e of the scale A*lies in the same 








vertical plane as the telescope axis. Fig. 2 explains the 





of Northumberland, Durham, Yorkshire, Qumberiand and | 


and the corresponding perpendicular height, the sines | 


use of the instrument in practice. The distance e having 
been determined in the usual manner, the horizontal 
distance ¢ is equal to ¢ d, and the vertical height 6 is equal 
to ea. When it is required to turn the telescope to read 
downhill the thumbscrew C is slackened and the necessary 
movement made. The thumbscrew is then tightened. 
As the o ite angles are equal, no change has to be made 
in the adjustment of the arm F or the scales D and A. 
The advantage of the arrangement, Mr. Wardrop says, 
lies in the fact that all calculations can be earried out in 
the field without the aid of tables. It is not necessary to 
read the angle, but. this can be done as a check if con 
sidered necessary. The scales, the inventor adds, can be 
read to four places, which is ample for all practical field 
work. 
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THE INSTITUTION OF CIVIL ENGINEERS. 





APRIL EXAMINATIONS, 1921. 
' 


PASS LIST (JNTERIM).—CANDIDATES EXAMINED IN 
| THE UNITED KINGDOM. 
The results of the Examination held abroad will be announced later. 


| Preliminary (123).D. L. Anderson, J. Anderson, G, M. 
| Ashwell, W. J. Asker, H. Bailey, T. J. H. Balden, H. Baldwick, 
| J. A. Banks, G. S. E. Barker, E. F. Bates, H. G. h, 
| R. T. Benthall, J. Bleakley, E. C. Bourne, G. 8. Brown, M. G. 
| Bucknall, H. F. Bull, C. N.. Burns, J..G. Campbell, H. J. Caple, 
eae PPR Galen at ee: Beis ee ete 
tookman, Corder, A. H. Cox, W. Craig, H. ©. H. 
» R. W. Davey, H. G. Day, I. vi, W. J. Rote. 
uharson, G. 8. Findlay, G. A. C, Firth, J.. Fletcher. 
. Flude, G. H. Fretwell, A. C. = Glaze, H. J. Gleeson, C, 
. Gray, T. 8. Hake, F. R. Hands, G. E. Hardy. 
A, 8. E. B. Hart- Davies. A. J. W. Haxworth. 
, A. G. Hill, G. E. Hill, H. B. Holliday, J. Holt, 
a. Howard, E. Hoyte, L. L. Huss, R. K. Innes, 
. N. L. Jaggar, W. F. James, A. C. M. .« 
, 8. R. ‘Jones. FR. Keene, W. H. 
J. C. Lamb, E. W. E. Lane, R. W. 
. F. ‘Levy, T. Lewis, J. MeL. Lister, N. C..Little, P. A. A, 
ley, G. H. Lutter, M. 4. MacBeen, jun. oe, A. 
W. H. Maitland, P. V. Marchant, G. Marple, 
| D. J. Martin, F. C. Martin, P. SF ng Ri Nog E. F 
| Miles, W, G.. Miles, J. x. Milne, J, W. Moncur, J. N. wb 
| J. A. C. Morrison, A. J. Morton, By Morton, W. Muir-Smith, 
Murtaza, K. H. rt Newhouse, E. B. Nisbet, J. Oldfield, 
T. F. Peachey, E. K. R. Porte, P. Porteous, H. 1. Rice, G. B. 
Smith, D. D. Stedham, P. G. W. Stokes, W. Strang, R. B. 
Stucke, J. Taylor, 8. J. Thompson, R. F. Tremayne, L. Tulley, 
H. O. Vaux, J. Ge"Waddington, C. R. Wallace. M. Ward, W. J. 
Watson Watt, H.J. Wellinghani, M.C., H. B. Young. 
A (159).— Whole mination, Sections 
| 4, Band C (23) G. Ashton, J. E. Beveridge, C. Busfield, 
R. waie, jub.. M. D. M. Falconer, H. R. Garth, J. 7 
| J. H. Jones,"G. K. King, E. 8. Kirk, M.C., A. H. Knox, H. 
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18. G. 


| Lewis, W. H. MeLaickie, W. D. Mathieson, G. B. Moxon, T. a 
| Neweomen, H. Pickles, W. Reid, M.C., M. G. Sutherland, 
Taylor, A. G. 


J. a. 


Tookey, E. Wall, M.C., A. D. Wright. 





Sestione 4 and B only (27).—J. F. Anderson, T. Breslin, A. L. 
, A. Brooksbanks, N. Drake, J. R. Everett, J. T. Fraser, 


. P. J. Wells. 
ic ) only (2)-—R. Blakeborough, E. B. Walton. 
only (11). re H. Bull, G. H. H. Cook, G. M 
lass, A. D. Jones, A. W. Molyneux, A. 
,R. D. Peat, H. G. Rochfort, E. Tasker, 


‘Section “A only (52)—J. D. Allan, J. Anderson, G. C. Base, 
J. , 8. A. Bradfield, A. G. Brant, H. Busby, J. W. H. 
Castnadon G. 8. Collie, L. Cookson, R. J. Cork, G. M. Cowan, 
| M.C., P. Dobie, H. C. E. Dunn, G. R. C. Pairlie, R. M. Finch, 
J. Fothergill, C. J. Gray, F. Greenwood, T. H. Jones, 8. aoe 
M.C., E. W., Keer, R. G. Keevill, W. M. Littlejohn, L. G. M. 
| Lyon, K. 8. MeOlare, A. C. Macdonald, D. T. H. Maclennan, 

. J. McNeill, B. F. Main, J. H. Minchin, H. P. H. Morgan, 
HD. N nN Oe ne Oe ee oe 

. Prince, A. B. Ransley, M.C., J. J. Roberts, W 


Straw, W. E. Swale, H. G. Thorpe, T. 8S. Vandy, J. V. Wallace, 
. D. Ward, H. Wharton. 
Section B ss (2.).—W. Barrington, H. 8. Boxer, R. C. 


| Perey 
| Reet R. Sawtell, J. Scott, M.C., D. J. Stott, D. G. Serorbon, 
iL 
| 


| Callaghan, F. Clark-Turner, L. O. Cope, C. G. Day, F. Doughty, 
T. 8. Griffin, R. H. Hi * A. H. Howarth, G. H. Humphreys. 
W. J. 8. Key, M. J. C. cCarthy, H. A. Mackrill, A. Ramsey, 
M.C., D. 8. uel, J. D. J. Saner, E. W. Sabours, 8. T. Smith, 
F gen 0 ely ibs Yee 
Section C o (23).—C. 8. Pee ag ao , J. I. Camp- 
bell, A. Carstairs, M. T H. R. Garra- 
, F. R. bee (Lond.), G. Helps, B.Sc. o> 
P. Humble, L. B. D. Ki rick, E. Lemon, 


wa 
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McKeown, B. L. MeMillan, J, G. Mitchell, R. w. ey L 
Poline. M.C., G. F. Reader, B.Sc. (B’ham.), J. Robertson, 
J. W. Russell, D. Seed, A. E. Simpson, J. C. Wade. 
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Railway Matters. 





Tue latest railway figures published in Melbourne show 
that the partial electrification of the suburban railways of 
that city has proved a great financial success, the saving 
effected thereby being already at the rate of £191,000 per 
annum. 


THE peg Saw Rone of India to bee sanctioned a detailed 
survey, to be carried agency of the Bombay, 
Baroda and Central Indie mf ara line of 
the 2ft. 6in. gauge from Jambusar to Kevi, on Mahi 
Creek opposite Cambay, a dist of about 17} miles. 

Tue speech made by Sir Frederick Banbury at the Great 


Northern Rai meeting on the 19th ult. revealed that 
at the "Railway Compania” Au Association . 
supporting the 


nine 
Railways ae a ae aid not bem twenty-four voted for 
conditional support. 

Tur announcement is made that Sir Gilbert Claughton 
has, owing to failing health, resigned the chairmanship of 
the London and North-Western —s ier Meaionae 
the deputy chairman, the Hon. Charles > 
has been unanimously elected chairman in stead. Sir 
Gilbert retains his seat on the board. 


As indicative of the severe restrictions on the passenger 
train services, it may be pr that in the revised time- 
table of the Lancashire and Yorkshire Company there are 
only three trains between Manchester and York, 
three expresses Manchester to Liverpool, and two 
from Liverpool to Manchester. 


Tux Tientsin- Pukow Railway 
at Pukow, a electric plant which i to ont 00,000 dole 
It was at first 6 
station north of Pukew—w a recently ee railway 
workshop is situated. It was afterwards considered 
inadvisable to install it at Puchen in view of the insufficient 
water supply at that place. 


THE a ele of oe mi 


companies being 





wately owned, some of the 
whilst French capital is 
‘avected <a seealiieele 4 8 ing in the 
Spanish Chamber recently, the of Works 
said that the Government pn gas opm 
railways, and, if thought t, would work them. All 
rolling stock is te be manu in Spain. 


AccorpiIne to the statistics of the American Iron and 
Steel Institute, the of rails produced in the 
United States im 1920 was 2,604,116, an increase of 
400,273 tonsa, when with 1919, a decrease of 
340,045 tons as compared with 1917-—the best war year— 
and a decrease of 898,664 tons as against 1913. Of the 
1920 tonnage, only 142,899 tons were made by the Bessemer 


process, 


THE interim decree granted by the Legere and Canal 
Commission to the North British Railway for the £430,000 
claimed for last December was, on appeal by the Lord 
Advocate, withdrawn on the 20th ult. The Ministry of 
Transport is to lodge within a week a statement as to what 
items are objected to, with i of the 
grounds on which the Ministry refused to pass each of 
such items. 


Ir is proposed to make Sukeo, near Haichow, the 
position of a new port as the maritime terminus of the 
Lung-hai railway now under construction and already 
operating between Hsuchowfu, on the Tientsin-Pukow 
railway, and Kwanyintung, in Honan Province. A Belgian 
engineer has been engaged for the last few months in an 
investigation, and the final position of the harbour is now 
dependent on the report of the engineers who are 
making a survey. 


On the basis of experience with electric traction on 
the Norfolk and Western Railroad the American Railway 
Engineering Association's Committee on Electrification 
concludes that 44,000-volt current for transmission and 
11,000-volt single- eurrent for the overhead line 
are practicable for lines having heavy gradients and heavy 
traffic, and that probably this system will effect a saving 
of at least 12 per cent. of the total annual expenditure 
as compared with steam operation. 


THE readiness with which complaints are lodged, with- 
out prevemmncy railway companies is revealed 
by a statement by the chairman of the Inter-State 
Commerce Commission. He said that the Commission 
had vigorous representations from interests in Florida 
that rates were stifling the movement of fruits and vege- 
tables from that state. Upon investigation it was found 
that this particular traffic for the iod of November Ist, 
1920, to March Ist, 1921, ef we by several hundred 
carloads the movement in the corresponding period of 
1920-21. 

Tre Bureau of Railway Economics, Washington, has 
recently issued some comparing the average receipts 
per ton-mile of the United States railways and the whole- 
sale price index number of the Bureau of Labour Statistics. 
Based on the latter being 100 in 1913 and making the 
0.719 cents per ton-mile as 100 for the railway receipts, 
it is shown that when the wholesale price was 196 in 1918 
the railway receipts were 118. For the whole of 1920 the 
average wholesale price was 243 and the railway receipts 
146. Rates were increased for the latter months of 1920, 
when prices began also to fall, and the new year of 192] 
opened with wholesale prices being 177 and railway-receipts 
166. 


THe shippers of California fruits and vegetables have 
been urging for an inquiry into freight rates, and the 
chairman of the Inter-State Commerce Commission has 
replied, admi that the rates high and that no one 
would be more than the ission if conditions 
permitted general reductions was, however, 
difficult to see how the railways could be urged to reduce 
their rates when, as shown by the official they are 
as a whole earning scarcely more than operating 
expenses and taxes. ye Be 2 treo pene 
dition cannot continue without bringing widespread 
bankruptcy to the lines. _More than 90 per cent. of every 
dollar they earn is spent in the operating cost of earning 


it, and 60 per cent. of every dollar—in some cases 64 per 
cent. 


goes in wages. 
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Notes and Memoranda. 





Arter lying stranded for nearly two years in the Red 
Sea, the Erinpura, of 5 
India Steam Navigation Company, has been salvaged and 
towed to Bombay, to be dry-docked and examined. The 
renewal of the fore part of the vessel, which was lavign on 


, will be done at the British India 


tion docks at Mazagon. 
A metnop of making holes through 

of the oxy acetylene blow pal ag Sore 
Engineer. 

seteaed Soslngia. “AMo 1 tip ie ee 

welding flame. Tr is bnia’ that 'eaahen Mlineemeta an 
through 12in. of concrete in two hours. The holes come 
about 6in. in diameter at the bottom and lin. at the top. 





WL Fis'aee eee alee enmaeed wun 


Some tests have been carried out in America to find 
out the best length of time for mixing concrete if it is to 
flow well into the moulds. It was found, for instance, 
that workability, as measured on the Bureau of Standards 





flow table, increases with the time of mixing, provided the 
quantity of water is kept constant, the change being par- 
ticularly marked between 30sec. and 1 min., and not 
changing much thereafter. In other words, it is possible 
to obtain the same workability by mixing 1 min. with a 
given amount of water that is obtained by mixing } min. 
with 25 per cent, more water. 


~ THe number of tractors in operation in Western Canada 
in 1920 was estimated at about 33,000. 


Prairie Provinces, sales for the past four years having 
been :—In 1917, 5000; im 1918, 7500; in 1919, 9000 ; 
and in 1920, 10,250; total, 31,750. The internal combus- 
tion engine is by far the most popular, sales of steam 
tractors having dropped from 104 in 1919 to 89 in 1920. 
Smaller initial investment, flexibility of operation, and 
reduction of fire risks are given as being some of the 
reasons for which the oil tractor is preferred to the steam 
engine. 

Durinc April there was a sharp curtailment in the 
steel ingot production of the United States, the total 
output for the month Seep ey to 1,213,958 tons, accord- 
ing to figures compiled by the American Iron and 
Institute. It was by far the 


at an annual rate of 23,770,700 tons 
estimated total of 40,500,000 tons for 1920; 43,619,200 
tons, the record established in 1917, and 22,819,784 tons 
in 1914. 

In a paper read before the Liverpool Sub-centre of 
the North-Western Centre of the Institution of Electrical 
Engineers, Mr. F. J. Heyes—-Metropolitan-Vickers Elec- 
trical Company, Limited—-stated that he had attempted: 
the are welding of aluminium, using the ordinary acetylene 


heated up to the melting 
eryolite was only viscous at that 
olten 


with a plain electrode the 
at the end of the electrode, 
for this to occur when using eryolite alone. A small per- 
centage of chloride, however, Cverceme tin .amnseny, 
and rendered welding much easier. In acetylene welding 


it was advisable to use a rod of aluminium contaiuing the 
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Miscellanea. 

A scHeme is under consideration in Hong-Kong for 

5128 tons, belonging to the British | connecting Canton and Kowloon by means of a road 172 

miles long, which would open up country not served by 


the railway joining the two towns. 


A Swepisn artillery regiment has carried out some 

the use of ball 
Vehicles. It was 
the tractive resist- 
and the experiment shows the 
proportionately the number of 


ee ee bridges yet placed 
orks of South Africa has 
country in competition with 

The work comprises 
one of which, to span the Vala 
five papers of 150ft. each. The 


Be. 


Worcestershire are said to have Seenehe severe German 
the branch devoted to hoisting tackle of 
The Germans, who before the war made 
their British centre, are now: covering the 
manufactures from Leicester. All 

prices are greatly below British 
An X-ray motor wagon, presented hy the 
Eccentric Club to the of Ambulance, and equipped 


is now ayailahle for service 


primaril 
war, and for the sick or injured in civil life who are too 
ill to be moved. 


Tue Austrian Ministry for for Commerce is investigating 
the suggested revision of the duties on 
iron and steel. In the event of the decision being in favour 
of an increase, the and other iron and steel- 

industries that the import duties on 
steel manufactures should 
cent. ad valorem, and the exemption 
steel imported for conversion into 


‘Water Supply Department. of the Bombay Cor- 
has invited tenders for (a) the construction of a 
over 30 miles in length; (6) the building of 
bridges, sluice houses, and inspec. 

ly and laying 
‘orced concrete 


pumping plant of 
ity ; (e) the strengthen. 


ves and Venturi meters, &c. 


THE new coal ok at Delagoa Bay, Portuguese East 
tested satisfactorily for the first time towards 
the end of April. From a brief account of the function 
in the South African Mining and Engineering Journal 
it appears that the plant was constructed by Wright, 
Limited, of Johannesburg, to the designs 
of Head, Wrightson and Co. The tippler is capable of 
handling railway trucks up to 50 tons capacity, and the 
whole plant, which should be in running order about 
August, will be able to load 800 tons of coal per hour. 


A FURTHER petroleum discovery in the Boshof district 
of South Africa is reported by the Diamond Fields Adver- 
tiser. As a result of prospecting on the farm Leeauwkop, 
14 miles from Kimberley, indications of oil have been dis- 
covered, and an analysis of samples taken at a depth of 
192ft. has shown them to contain petroleum or shale 
oil as originally formed. It is the intention of the option 
holders to form a powerful syndicate for the purpose of 
thoroughly testing this discovery, and also for prospecting 
on other farms, options on which have been acquired and 
traces of oil discovered. 

Tse barrage across the Vaal River, for the purpose of 
wns p, the supply of the Rand Water Board, is, 

according to the latest news from South Africa, pro- 
selene taal The reinforced concrete superstructure 
is - completed and practically all the thirty-six 
gates, which are being built in Scotland, are ready. The 
reservoir will contain over 13} million gallons of water and 
measure 39 miles long by one mile wide at the widest part. 
At the barrage it will be one quarter of a mile wide. Some 
44 miles of pipe line, ranging from 18in. to #in. in dia- 
meter, will be required. 

In connection with the Newark Town Council's inten- 
tion to proceed with an electricity scheme estimated to 
cost £200,000, the principal engineering firms in the town 
have, according to the Electrical Times, met and decided 
not to avail themselves of the proposed supply. The 
firms forwarded a letter to the Council, stating that, on 
the terms quoted, they would decline the supply, and 
pointed out that the town was already committed to very 
heavy expenditure on a sewerage scheme. The firms con- 
tend that it is the duty of the Council, in the interests of 


j'the ratepayers, to defer incurring any avoidable capital 


expenditure at present. 

Tue Council of the Institute of Chemistry of Great 
Britain and Ireland has appointed a special Committee 
to deal with questions relating to reagents and research 
chemicals, states that it is prepared to assist 
chemists to obtain any materials which they may need. 
Acting on the advice of the Institute, certain manufac- 

turers are providing articles, such as beakers, flasks, &c., 

distinctly marked to indicate their origin, but unmarked 
articles are also being offered for sale. Many complaints 
are made with respect to the quality and quantity of 
sold as of British origin, but, so far 
i been. able to obtain evidence at present, 

the complaints regarding of recent manufacture, 

with the names of known makers, have been few 
in number. The Institute has recently issued a letter to a 
lanes number of users, urging them to purchase only 
laboratory glassware which bears the manufacturers’ 
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distinctive marks. 
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The Rallways Bill 





THE second reading of. the Railways, Bill was 
carried on Monday night by 259 votes to 65, and the 
Bill was referred to a Grand Committee. The debate 
was resumed on Monday by Mr. Lambert, who re- 
marked that the apathy with which the Bill was 
regarded in the country and in the House was deplor- 
able. For ourselves, we would: prefer to ascribe the 
little opposition the Bill has created te a spirit of 
thankfulness that its bad points are not as numerous 
as was expected, rather than to apathy. Certain it 
is that the shareholders, the companies, the officers, 
and the men have little to complain of; the parties 
who have reason to object are the traders and the 
public. If the Bill be carried, trade and private 
users in England and Wales will be more or less 
at the mercy of four big corporations, whose created 
capital will be 159 millions, 159 millions, 228 millions 
and 442 millions respectively, and whose gigantic 
business is to be administered by a board of twenty- 
one directors for each company. What is worse, 
these four corporations are each to be allowed to 
make such charges as will ensure tothema sum equal 
to the net receipts of the 105 companies they absorb 
for the year 1913—the best on record—with a further 


¢}Sum in payment of capital works opened or under 


construction since that year, and for works not then 
fully developed. It is true that these charges are to 
be fixed by a Railway Rates Tribunal, and that the 
interests of the traders and public are to be carefully 
safeguarded ; but what will happen if the proposed 
charges are more than the traffic can bear ? 

The Minister of Transport expects great economies 
from his grouping scheme, and evidently they are 
expected to ensure the anticipated standard revenue 
which is to make the shareholders. happy and the 
traders and public content. Sir Eric Geddes talks 
of a saving of twenty-five millions a year; whilst 
some very competent officials and experts have been 
so sanguine as to hope for forty-five millions; but 
this saving was too much even for an optimist like 
Sir Eric. The annual expenditure is to-day 250 
millions a year, and a saving of 10 per cent. will not 
be easily secured, It certainly will not be achieved 
by reducing the number of companies, for the sum 
of the general charges for the railways of the United 
Kingdom is, under two millions a year. It will not 
be brought about by the retirement. of the head 
officers of the absorbed companies, as they must be 
replaced by highly paid district administrators under 
the groups, and those who retire will receive compen- 
sation for some years. We cannot see, either, where 
any great savings are to be made from one of the 
sources Sir Eric Geddes mentioned last week. He 
said that the position to be faced and the problem 
to. be solved, somehow, was to increase the wagon 
load and then to increase the train load. We put 
only 5.4 tons in our wagons, “ due, in the first place, 
to the different standards which limited the free 


movement of rolling stock. The lowest standard 
must rule throughout ; if there was one low tunnel, 
that must be conformed to all along the route.” We 
suggest that this statement is somewhat misleading. 
The British structuré gauge is much smaller than 
that of the United States, but, on the average, it is 
only 6in, lower in the centre and 8in. narrower in 

idth than the standard : of the European con- 
tinent, Our gauge is limited im places, but m no case 
on a main line. We know from the debates on the 
Transport Bill that Sir Eric has a great admiration 
for the big wagon. It has its drawbacks, but they 
may be overcome in time ; but in the present financial 
state of the country we cannot afford to enlarge our 
tunnels and overbridges and set back the station 
platforms to provide for a larger gauge, nor to scrap 
our wagons. So another possible source of economy 
disappears. Nor, lastly, will any great savings be 
possible from the concentration into four groups of 
the business of 105 working companies. Certain 
economies will be practicable, but many of them will 
be offset by losses through the disadvantages of 
delay, indifference, &c., that must result from the 
establishment of such unwieldy concerns.: About this 
last feature there is, we must confess, a surprising 
apathy. In our leading article of the 13th ultimo 
we referred to the local touch having been so promi- 
nent an element in the successful operation of some 
railways. We named specifically the Lancashire and 
Yorkshire, the North Staffordshire and the Furness. 
Other lines could have been mentioned. The vast 
oods traffic of the Midland has been built up entirely 
By constant personal contact with traders. Then 
there is the North-Eastern, as to which the 
chairman of that company said on Friday last, “ The 
directors and managers are in close touch with the 
district, and it is not a difficult matter for traders 
to get into ready communication on urgent and 
mportant questions with those responsible for the 
working and management of the railway. It does 
seem to us that a good deal of this ready intercourse 
will be lost when we are made a member of a large 
group extending from the Tweed to the Thames.” 

We have before observed that the grouping or 
districting of railways is a very old idea, which might 
have been practical when suggested by Price, Allport 
and Watkin in the "seventies, The resuscitation of 
the idea has evidently come from ‘the proposals 
made by Senators Cummings and Esch for the future 
of the United States railroads. Sir Eric Geddes 
referred to these proposals in his presidential address 
at the Institute of Transport a year ago. But there 
are these differences between what has been ordered 
by the United States Transportation Act and the 
proposals in the Railways Bill: The Inter-State 
Commerce Commission is ordered to prepare a plan 
for the consolidation of the companies into a limited 
number of systems, and when, after public inquiry, 
the plan has been approved, any companies may 
amalgamate as long as their proposals conform to 
the plan. No compulsion is provided for in the Act, 
and, further, although Professor Ripley was appointed 
soon after the Act was passed on February 28th, 
1920, no plan has yet been published. In this 
country, on the other hand, there is to be compulsion. 
and the plan is to be ready by June 30th, 1922. The 
policy of wholesale amalgamations proposed by the 
Bill is a leap in the dark, and the most that should 
be done for the present is for the twenty constituent 
companies to absorb the one hundred and five sub- 
sidiary concerns. 


A Physical Phenomenon and ite Application. 


For a long time past it has been known that two 
young Danish engineers, Messrs. Alfred Johnsen and 
Knud Rahbek, have been conducting some curious 
electrical experiments, but beyond the brief and for 
the most part vague reports which have appeared in 
the daily newspapers, engineers and scientists in this 
country have had no information upon which to base 
opinion. The credit for bringing the true nature of 
the work to light belongs mainly to the energetic 
President of the Institution of Electrical Engineers, 
Mr. L. B. Atkinson, who, with the help of one of the 
members of the Council, got inte touch with Messrs. 
Johnsen and Rahbek in Copenhagen, and ultimately 
made arrangements for them to come to London for 
the purpose of delivering a lecture. It was given at 
the Institution’s headquarters, on Thursday evening 
of last week, when a large number of members and 
visitors, including ladies, were. present. 

Contrary to rumour, these experimentalists, though 
undoubtedly ingenious, have not ‘discovered per- 
petual motion.” What they have done is to find that if 
a piece of metal be attached to the underside of a piece 
of 'semi-insulating material, such as a block of litho- 
graphic stone, and another electrode in the form of a 





small metal dise be placed on top. “of the stone, then 
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on applying a pressure of, say, 440 volts to the two 
pieces of metal a very perceptible electrostatic attrac- 
tion is established between the semi-insulator and the 
dise, The metal will not actually attraet the stone to 
it, but it will support it in the same way as an electro- 
magnet will support its armature, and it will do so with 
an exceedingly small current, so, small, in fact, that 
it may be passed through the human body, , The 
phenomenon is attributable to the fact that the 
passage of the small current through the lithographic 
stone or other semi-insulating material gives rise, in 
consequence of the high contact resistance, to an 
appreciable potential difference between the surfaces 
in contact, with the result that an electrostatic attrac- 
tion is established. As the electrical attracting force 
between two surfaces with a difference of potential 
between them is inversely proportional to the square 
of the distance of the intervening space, and as in 
the case under consideration this distance is theoretic- 
ally zero, an infinitely large attraction should result, 
although as a matter of fact under practical 
conditions the actual attraction is of quite small 
dimensions on account of the irregularities of 
the surface. Having realised that it is possible to 
put this principle to practical use, Messrs. Johnsen 
and Rahbek have af. a large number of investiga- 
tions and have constructed ingenious apparatus 
which will work with minute currents ; but in most 
cases the increased friction is made use of instead of 
the actual attracting force. Clearly, if a metal 
cylinder be surrounded by a semi-insulating material, 
such as slate, agate, or marble, and a semi-circular 
metal band be made to bear upon it, the friction 
between this band and the semi-insulating material 
can be made to alter by applying a voltage to the two 
metal parts—the cylinder and the band. If, there- 
fore, the cylinder be revolved by a small electric motor, 
and one end of the band be attached to a telephone 
diaphragm and the other to some fixture through the 
medium of a spring,and a high-voltage microphone 
with a polarising direct-current voltage in the trans- 
former circuit be connected to the cylinder and band, 
the variations in the current intensity set up in the 
circuit, when anyone speaks into the microphone, will 
cause corresponding variations in the friction between 
the metal band and the coated cylinder, and the dia- 
phragm of the telephone will be subjected to a varying 
pull, corresponding to the current variations produced 
by the voice. In this way an exceedingly loud- 
speaking, but at the same time very small-current, 
telephone can be produced. Any sound-reproducing 
device may obviously be made to respond to the 
variable pull of the band. . If, for instance, the 
cylinder is revolved in front of a violin and the band 
is suitably attached to the belly of the instrument, 
sound received in a distant microphone will be re- 
produced ; and, as in the foregoing case, the energy 
producing the sound is derived from the motor and 
not from the telephone currents, the sound emitted 
by the violin may be exceedingly loud. 

Of the experiments which were shown at the lecture 
that of making a violin reproduce sound was by far 
the most effective. The instrument was clamped up 
high in full view of the audience to a stand, and in 
front was the small revolving cylinder and rubbing 
band. A violin played in a distant room caused the 
stringless instrument in the lecture theatre to repro- 
duce the music with wonderful clearness. The great 
event of the evening came, however, when “he secre- 
tary went to the outer room and read a short part of 
the speech delivered by the first president of the 
Institution, Sir William Siemens, in 1872, the loud 
and clear reproduction of which brought forth 
prolonged applause. Never perhaps has there 
been a more enthusiastic meeting of the Institution of 
Electrical Engineers. Long after the lecture the 
members and visitors remained gathered around the 
tables upon which ingeniously constructed pieces of 
apparatus were placed, and many questions were 
asked and answered. We have dealt here with but 
one application of the basic principle, but since the 
time it was discovered that adhesive forces were 
developed in the manner described these two experi- 
mentalists have been busy at work on the develop- 
ment of all sorts of devices, such as high-speed tele- 
graph instruments, oscillographs, voltage detectors, 
and relays, and the manner in which they have sur- 
mounted the many difficulties encountered marks 
them as men endowed with great perseverance, 
ingenuity and resource. 


The Abermule Kalilway Disaster. 


Owr1ne to the extent of the injuries received by the 
engineman of the up express, Colonel Pringle could 
not, until March 17th, complete his inquiry into the 
serious accident of January 26th near Abermule, on 
the Cambrian Railway, and thus his report was 


a oo 


It will be remembered that the up express which left 
Newtown at 11.59 a.m,, in possession of a single line 
tablet for the section thence to Abermule, met, when 
exactly, one mile from the latter station, the down 
local train which left Abermnle about 12.4 p.m. with 
a tablet for the section Montgomery-Abermule, 
through which it had just passed. Thirteen passengers 
were killed or died from their injuries, together with 
the driver and fireman of the local train and the guard 
of the express. As the facts were related in Tre 
Enorineer of February 4th and the evidence given at 
the coroner’s inquest was summarised in the issue of 
the 11th, there is no need for us to repeat them ; but 
before we deal with the conclusions contained in 
Colonel Pringle’s report it is advisable that we should 
once more draw attention to the remarkable record 
as to safety in travel enjoyed by the railways of the 
United Kingdom. Except for the Lostock Junction 
accident of July 17th last, when five rs were 
killed, and the derailment at Little keld on 
January 19th, 1918, due to a landslide for which the 
railway company was not responsible, when six 
passengers were killed, the Abermule accident was 
the first for over four years in which more than one 
passenger was killed—a record all the more remark- 
able when it is remembered that during this period 
about eight thousand million railway journeys, of 
varying lengths, were made. As this particular acci- 
dent occurred on a single line it should further be 
observed that it was the first passenger train collision 
on a single line, in whielr were killed; since 
August, 1876, and the first such accident since 1889— 
our file of teports does not go‘further hack-that has 
called for a Government inquiry. 


It is obvious that the driver of the local train could 
not have been on the Abermule-Newtown section 
whilst in possession of a Montgomery-Abermule tablet 
without two parties, or sets of parties, being to blame 
—the traffic people who issued the tablet and handed 
it to the driver and the engineman who accepted it. 
Added to this negligence there was a failure of the 
driver and fireman of the local train to be properly 
observant whilst running. Had they been keeping 
a good lookout they would, according to Colonel 
Pringle, have seen the express in sufficient time to 
have applied the continuous brake and thus have 
mitigated the effects of the collision. Both these 
enginemen were killed and their tale cannot be told, 
but it seems certain that when the fireman of the 
express saw the other train, which was some seconds 
after his driver saw it, steam had not been shut off 
from the engine of the local train. Because of their 
failure to observe what tablet they had, half of the 
responsibility for the collision, Colonel Pringle 
observes, is theirs, and for that error they paid forfeit 
with their lives. The omission, we suggest, is one 
that is hardly likely to be repeated for many years 
to come, because, to quote the report, “ Enginemen 
will, no doubt, take to heart the lesson illustrated by 
this sad occurrence and regard the duty of examining 
single-line tokens on al] occasions as one of primary 
importance in their own as in the public interest.” 
Security in single-line working depends, Colonel 
Pringle remarks, on two equally important strings. 
One of these—the responsibility of the engineman— 
we have dealt with; the other is the duties of the 
traffic staff. Two men alone are authorised to deal 
with the tablet instruments at Abermule-—the station- 
master and, in his absence, the signalman. The 
porter, aged seventeen, and the booking clerk, aged 
fifteen, had been permitted to handle the instruments, 
and thus “ A slipshod, happy-go-lucky practice grew 
up, which rendered possible the extraordinary series 
of assumptions and misunderstandings which alone 
made this disaster possible.” For this state of affairs 
the stationmaster is considered primarily responsible, 
whilst the relief stationmaster, who had been in charge 
for ten days in the absence on leave of the station- 
master, was censured for failing to check the evil 
practice, and the signalman was blamed for, appa- 
rently, encouraging it. It is suggested that the traffic 
inspecting staff may not be free from responsibility. 
Summing up this phase the report says: “It forms 
an object lesson to all traffic inspectors, station- 
masters and signalmen concerned with single-line 
working of the importance of the strictest discipline 
in carrying out the regulations for the custody and 
transference of tablets.” 


It is a testimony to the efficiency of our methods for 
working single lines that, as we anticipated in our 
leading article of February 11th, no change, save in 
certain instances, is recommended by Colonel Pringle. 
The placing of the tablet instruments always in signal- 
boxes is not s ; good reasons are given for 
their being in booking-offices. Distinction in the 


lettering, is dismissed, as is the proposal that tablet 


colouring of the tablets, as a further safeguard to the | ¢ 


must be placed on the engineman examining the 
tokens, and.in thie. connection, Colonel Pringle quotes 
the emphatic opinion of fireman Owemof the express. 
The interlocking of the starting ith the token 
is encouraged, but is not to be regarded as a require- 
ment except where it is not feasible to place the instru- 
ments in the signal-box and, where they-are'in the 
signal-box, if it be a passing place where the, tokens 
are exchanged at high speed. After pointing out that 
the loop points at the west end of Abermule could now 
be. worked from the signal-box instead of from the 
ground frame, the report concludes by suggesting 
that the committee of railway experts now engaged 
on the standardisation of rolling stock might review 
the question of telescoping. 





The Uses of Stainless Steel. 

In the popular mind, stainless steel is almost 
exclusively associated with the manufacture of table 
knives, and in spite of the extra cost of such imple- 
ments and a common impression that they do not 
retain their cutting edge so long as do knives of the 
ordinary pattern, there seems little doubt that 
so far table knife makers have provided the largest 
and most consistent outlet for the material. For some 
time past, we understand, a Sheffield firm has been 
using stainless steel for the manufacture of forks and 
spoons, and, if report is to be trusted, it would appear 
that a considerable extension is likely soon to be 
made in this additional employment of the substance 
for domestic purposes. 

During the war, as is well known, stainless steel 
was placed under contro! in order that Sil thé ‘a vail- 
able output mi be. directed) towards the. aeroplane 
industry, w in it was in particular demand, or 
was particularly specified, for the manufacture of 
acro-engine valves. To what extent and for what 
purposes is the material now being used ? In order 
to elucidate the matter, we recently addressed in- 
quiries to a large number of engineering and other 
firms, and from the replies received we haye compiled 
the following is. 

In passing, it may perhaps be noted that stainless 
steel is distinguished by its.high chromium content, 
and was originally discovered two or three years 
before the war, atthe works of Thomas Firth and 
Sons, Limited, of Sheffield. The firm was seeking by 
a series of experiments with various alloy steels to 
discover one that would resist the erosive action 
of the gases in the chambers of gun tubes. The 
experiments did not result, in the firm's opinion. 
in any material success being registered in the direction 
in view, but, as has frequently happened before, 
discovery was made along other lines than those 
directly planned. One of the alloys experimented 
with was found to have a remarkable resistance to 
rusting and staining, and was ultimately placed on 
the market under the now universally known name 
of “‘ stainless steel.”” A typical analysis of the material 
is as follows : 


Per cent. 
Carbon . 0.25-0.35 
Silicon .. 0.1 -0.5 
Manganese .. 0.2 -0.4 
Chromium oe i4 


The replies received to our inquiries indicate that 
many firms which one would have thought likely to 
find stainless steel useful in some portions of their 
products are not using it at present, nor have its 
immediate use in contemplation. The remain- 
ing replies divide themselves into two classes, namely, 
those from firms which have used or tried stainless 
steel, but which have not adopted it for various 
reasons, and those from firms which are to-day success - 
fully using it. With the latter class may be included 
the replies received from certain firms which, having 
experimented with the material, have found it gene- 
rally suitable for their purpose, and which are about to 
adopt or are seriously considering adopting it as 
standard. From both these categories much of value 
is, we think, to be learned. 


OssecTions Expressep TO STAINLESS STEEL. 


We may deal first with those who, founding their 
opinions on actual ience, have for the present 
at all events decided against the regular use of stain- 
less steel in their products. 
Pipes.—A firm making welded and other forms of 
pipes and tubes, chemical apparatus and gas plant, 
states that for its class of work the difficulty of weld- 
ing stainless steel isa bartoitsemployment. Towards 
the end of the war, it adds, it had two samples of 
tube rolled from stainless steel, but could do very 
little with them. 
Springs.—For manufacturing small springs to work 
in temperatures up to 1000 deg. Fah., a firm making 
pistons and piston rings finds that if the springs are 
very carefully made and heat-treated, stainless steel 
stands up much better than carbon or other alloy 
steel. It has not, however, adopted stainless steel 
ings on a commercial basis, the reason given being 
thes the wire drawers experience trouble in reducing 
the material to the size required, namely, wire */,in. 
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that the stainless properties of!the steel are spoilt 
by¥the heat treatment by virtue of the oxidation 
which occurs, and that the small size of the springs 
prevents their’ being repolished with a view to re- 
covering the stainless properties. If, however, these 
difficulties could be removed, the material, the firm be- 
lieves, would be suitable for use by engineers requiring 
springs to work under fairly high temper 
Motor Cars.—A well-known 

motor cars and engines 
out @ few minor experi 
but does not use it 






q 


hibitive. This firm seéms 
the 
con it 


Locomotives.—A firm building 


rent, ee ae 
does not use it because it has to work 


specifications, 
item to be made 
tgh-speed 





| 


’ 
any oT product so far, the reason given being’ 
its hi ice. 

Pump Shafts. The makers of a familiar type of 
centrifugal pump point out with regard to the use of 
stainless steel for pump shafts and similar objects, 
that in such work resistance of the material to erosion 
by sand and grit is of as much importance as resist- 
ance to corrosion, and that in this respect, they believe, 
stainless steel is not superior to nickel steel. 

Another firm producing centrifugal pumps is 
opposed to the use of stainless steel for high-speed 
shafts on the ground that with shafts of this metal 
there is some risk of seizing in the bearings. It is 
stated in this connection that the peculiar crystalline 
characteristics of the metal prevent its surface being 
ground to the smoothness possible in the case of 
ordinary steels. 

Pistons and Piston Rings.--Complaint is made by 
a firm manufacturing pistons and piston rings that 
stainless steel is too hard for its purpose. Ordinary 
nickel-chrome steel is preferred. 

Gas Engines.—During the war a company making 
gas and oil engines used stainless steel, in accordance 
with the specification to which it had to work, for 
the exhaust valves of high-speed motors. The use 
of the material has now been discontinued, appar- 
ently for the simple reason that the firm is no longer 
making this type of engine. 

Bicycles.—-Experiments have been made with a 
view to using stainless steel for the rims and spokes 
of bieycle wheels, but for some reason not disclosed 
to us the results obtained were not very satisfactory. 
The firm responsible for the experiments has not, 
however, definitely given up the idea, and is con- 
templating further experiments. 

Steam Engines._—A well-known firm of engineers 
making steam engines, air compressors, &c., reports 
that on one occasion for a special purpose it desired 
to use stainless steel in preference to phosphor bronze, 
but found that to obtain the benefits of the stainless 
characteristics the material would have to be polished. 
Such a polishing would have rendered the cost of 
production prohibitive, for the object had a consider- 
able extent of surface, which could not be machined 
except at great expense. 

Aero-engines.—A large firm making motor cars 
and aero-engines used stainless steel during a certain 
period of the war for the manufacture of valves and 
other parts of aero-engines. The use of the metal 
for this purpose was attended, it is stated, with great 
success, but later on another alloy steel was employed 
with equal success, and the amount of stainless steel 
used was consequently considerably reduced. For 
its motor car work, this firm has not so far employed 
stainless steel anywhere. 

Aeroplanes.—A firm of aeronautical engineers 
associated with the development of the all-metal 
aeroplane states that it cannot obtain stainless steel 
in a form suited to its purpose. 

Feed Pumps.—Stainless steel has been used by a 
firm making boiler feed pumps for the piston pump 
rods in one or two instances in which the conditions 
of superheat made manganese bronze unsuitable, and 
in which it was impracticable to fit a divided rod. 
In similar circumstances this firm now uses monel 
metal, and, further, has adopted monel metal as 
standard for the construction of valves and valve 
seats for use with highly superheated steam. 


Some Uses or SrTarntess STeec. 


We now turn to the replies received which may be 
regarded as favourable to stainless steel. 

Aero-engines.—_A firm making radial aero-engines 
uses stainless steel for the inlet valves, but it points 
out that it does so, not simply for the sake of its stain- 
less properties, but because of its chromium content, 
a chromium steel having been found te give the best 
results for the valves in question. The same firm 


has used stainless steel for the water pump shafts 
of marine engines, with the object of avoiding rust. 

Surgical Instruments.—Although stainless steel 
does not lend itself to hand forging, a firm is using it 
to a limited extent for the manufacture of surgical 
instruments. 









are using stainless steel for steam turbine blades. In 
one case, the blades so made are used simply as 
samples, and aré not employed apparéitly in the 
actual turbine. In this instance, the object of using 
the material is to prevent the samples rusting when 
they are sent abroad. Another firm, however, reports 


stainless steel 
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tages gained-are the elimination of the error 
parallelism and the non-homogeneity i 


wi wi 
glass, increased strength and the absence of “ silver- 


, 


ing ’’ and the troubles arising from its deterioration. 
The Cambridge and Paul Instrument Company is 
also using stainless steel for optical work, in this case 
for the production of concave mirrors for Féry 
radiation pyrometers. The company also occasionally 
employs the material for such parts as pivots when 
there is a likelihood of the parts being exposed to the 
attack of moisture or sea water. It states, however, 
that the difficulty of working the metal somewhat 
limits the extent to which it can be applied, 

Drawing Instruments.——- Norton and Gregory, 
Limited, Castle-lane, Buckingham Gate, 8.W. 1, 
inform us that they are now using stainless steel for 
all pen points and for the springs of centre screw spring 
bows. They state that they are quite satisfied with 
the material from the workshop point of view, while 
the advantages to the user of the instruments are 
obvious. They add, however, that the ‘peculiar 
properties of the metal presented many problems in 
adopting it on a commercial basis. The fact, for 
instance, that the makers could not supply it in the 
form of drawn bars, but only as rolled bars of uneven 
section, caused great trouble at the capstan lathes. 

Callipers and Squares.—Stuart and Moore, Limited, 
Packington-road, Acton, W.3, are using stainless 
steel for the scales of small vernier callipers and are 
about to make the ordinary type of spring calliper 
entirely in stainless steel. They are also considering 
the use of the metal for the manufacture of engineers’ 
squares. For some time past they have been con- 
ducting experiments on the etching of stainless steel 
rules, and are now nearly ready to place these rules 
on the market. They are contemplating employing 
the metal for part of the elockwork mechanism of 
street fire alarm transmitters for Canada. The object 
of doing so is to meet the conditions of intense cold 
that have at times to be faced in that country. These 
conditions, it is stated, practically prohibit the use 
of oil on the escapement, while if the parts are made 
of ordinary steel and are run dry they are open to 
rust through condensation. 

Pumps.—Several firms report that they are using 
stainless steel for the shafts or plungers of water 
pumps of a variety of patterns, in some cases in 
substitution of manganese or phosphor bronze. It 
seems to be generally admitted that the material is 
satisfactory for this purpose, and that, in spite of its 
high price, it is the cheapest in the long run. While 
its resistance to corrosion is at least as good as that 
of bronze, it is stronger and, by virtue of its greater 
hardness, it wears better. 

Internal Combustion Engines.—There is still appa- 
rently a considerable demand for stainless steel for 
the inlet and exhaust valves of internal combustion 
engines of all kinds. It is also being used in at least 
one instance for piston gudgeon pins, and for the 
bolts and nuts of exhaust pipes and silencers. As 
usual, the best results are obtained by polishing the 
objects to a high degree. 

Vacuum Pumps.—One firm reports that it is using 
stainless steel for the thin blades of rotary vacuum 
pumps. 

Stampings and Pressings.—Proctor and Pickard, 
Limited, Neepsend, Sheffield, tell us that, in addition 
to cutlery blanks, they are forging, stamping and 
pressing stainless steel in a wide variety of forms, 
including cylinders for hydraulic machines, valves, 
pump rods, motor ¢ar, tramway and railway fittings, 
sign plates, pokers, butcher hooks, surgical instru- 
ments, &¢. They add the interesting information 
that they are also using a stainless iron, but do not 
tell us anything about its composition or properties. 
Wire and Wire Ropes.—From certain of the replies 
we have received the deduction might be made that 
stainless steel cannot be drawn through dies. This 
impression, if it exists, is erroneous. At least three 
makers have succeeded in drawing fine stainless steel 
wire. Messrs. Brunton, of Musselburgh, have indeed 
succeeded in making eable from stainless steel wire 
drawn to as fine a gauge as No, 28. This firm informs 





Turbine Blades.—One or two firms report that they 
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amount of stainless steel wire ropes and stainless 
wire for making needles, spokes, springs, &c. They 
can supply stainless steel wire ropes in all sizes and 
types of construction, and with strengths ranging 
from 80 to 120'tons per square inch. To test the 
rust-resisting properties, a stainless steel wire m®pe 
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CONCLUBIONS. 


From the replies summarised above, it will be 
gathered that at present stainless steel is in less 
extensive use than might liave been expected of a 
metal that’ provides the’ énginder ‘with’ a defence 
against one of his chief sources of trouble. It is 
used for a wide range of purposes, but, with the 
exception of table cutlery, none of these purposes 
so far provides anything like a considerable outlet 
for the material. In some instances, it is to be noted, 
it is employed not because of its stainless charac- 
teristics, but because of its strength and hardness. 
For the time being, the principal reason for its limited 
use seems to be its high price—Is. 9d. per pound or 
thereabouts—-but there are reasons of a purely 
technical nature which also act against its employ- 
ment. Thus, it ean be welded only with difficulty, it 
does not lend itself to forging, it must be highly 
polished to develop its full stainlessness, and, if it 
is to be hardened, it demands a special heat treat- 
ment. On the other hand, the possibility of drawing 
the metal into wire or other form; of exact size 
has been clearly demonstrated, and this fact should 
not only overcome some of our correspondents’ 
objections to it, but, in addition, should open up a 
considerable new field for its application. Finally, 
indications are not wanting that more than one class 
of stainless steel will shortly be available, and that 
in due course we shall be able to select a variety 
suited to any particular purpose from a range, the 
properties of the members of which are alike only as 
regards their stainlessness. In this connection, Mr. 
Harry Brearley, of Messrs. Brown, Bayley’s Steel 
Works, writes to us as follows :—“ It is just as mis- 
leading to talk about stainless steel as though it 
were some simple well-defined substance, as it would 
be to talk about ordinary steel as steel without regard 
to the great varieties of composition and properties 
which make it suitable for different purposes. We 
aré just on the verge of classifying stainless steel: as 
ordinary steels are classified, that is, according to 
their mechanical properties, ease of working, &c., 
which are naturally dependent on variations in 
composition.” 

It may be further added that Mr. Brearley claims 
that the polish on stainless steel has in itself little or 
nothing to do with the stainless properties of the 
polished surface. He argues that the rougher the 
surface the easier it is for particles of dirt to lodge on 
it and the more difficult it is to remove them after- 
wards. If the atmospheric dust contains a good deal 
of metallic iron, as does that of Sheffield, the particles 
falling even on a polished surface will rust thereon 
and give the surface itself the appearance of having 
rusted. Such “rust,” he says, can readily be re- 
moved from stainless steel by soaking the article in 
water and rubbing it with a nail brush. With regard 
to the popular impression that stainless steel cutlery 
does not retain its edge so long as cutlery of the 
ordinary quality of steel, he states that if stainless 
steel is properly hardened and sharpened it can be 
made as sharp as any other kind of steel and will keep 
its edge actually better than any other form of cutlery 
steel. In support of this statement, he tells us that 
a hardened stainless steel blade is very much more 
difficult to grind than one of ordinary cutlery steel, 
that 25 per cent. more of the grindstone is worn away 
in the process, and that cutlery manufacturers do 
not grumble at having to pay 50 to 100 per cent. 
more for grinding it. He argues that it is unreasonable 
to assume that an edge which needs additional energy 
to grind it can be worn off with less, energy. In 
conclusion, he suggests that the impression that 
stainless steel cutlery retains its edge badly has arisen 
from the ignorance of some cutlery manufacturers, 
who not realising that the metal has to be hardened 
from a temperature about 150 deg. Cent. higher than 
the usual hardening temperature for ordinary carbon 
steel, or who not possessing the means of controlling 
their temperatures pyrometrically, have produced 
articles which, while they have been through the 
traditional operations, have not really been hardened. 
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A LARGE INGOT MOULD 
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A Large Ingot Mould. 


Wrar is claimed to be one of the largest o¢tagonal ingot | 
moulds ever made in this country was cast recently at the | 
Newhall-road Works of the Brightside Foundry and Engi- | 
ueering Company, Limited, Sheffield. The length of the | 
casting is 15ft. 2in., while the largest external diameter is | 
il7in. The thickness of metal varies from I3in. to ldin. 
As it was necessary to pour the casting quickly it was | 
arranged that four ladles should be used, viz., one 45-ton, 
one 24-ton, and two 17-ton. Although the full melting 
capacity of the works was not used, the ladles were all | 
filled in three and a-half hours and the job was cast by 
2 p.m., thus giving time for feeding before the closing hour. | 
The mould was then left covered up for two weeks to | 
anneal before stripping was begun. Because of the weight | 
the whole had to be stripped in the pit, the casting after- 
wards being lifted with a 150-ton crane to finish the | 
dressing. The dimensions of the casting were so near to | 
the limits of the railway company’s gauge that special | 
trucks had to be fitted up to carry the ingot mould slung 
on girders as shown in the engraving above. Great credit 
must be given to the traffic department of the Great Central | 
Railway for the ingenious method of overcoming the | 
difficulty. It will be noticed that the load was transmitted | 
from each end of the girder on to the trucks through three | 
baulks of timber resting on two cross bearers placed 
approximately in the vertical planes containing the bogie 
centres. The trucks, it may be added, were designed to | 
carry & maximum distributed load of 55 tons or a central | 
load of 25 tons. To take up shocks during transit spring 
buffers and couplings were arranged on the trucks to act 
on the timber supports at the ends remote from the casting. 
The weight of the casting was 87} tons. 





| 

| 

A Physical Phenomenon and its | 
Application.* 


Tue lecturers discovered in 1917 that strong adhesive | 
forces were developed in some cases where an electric | 
potential difference was applied to a solid body consisting 
of certain badly conducting materials, i.e., various minerals, 
and a conducting body, such as a metal disc, resting on the 
former body. This adhesion was found to be proportional 
to the true area of contact between the bodies, so that 
ground and polished surfaces fitting accurately together 
afford the best results. 

It was found that the adhesion was due to an extra- 
ordinarily strong electrostatic attraction between the two 
surfaces in contact. The solid materials in question con- 
duct electrolytically and show a very high contact resist- 
ance with regard to an adjacent conductor, if no conduct- 
ing liquid, cement, &c., be interposed between the two 
surfaces. The contact resistance can greatly exceed the 
interior resistance in the material used. If a potential | 
difference be applied to the metal disc and a metal electrode 
cemented to the semi-conductor—as the material may be | 
called—a weak current will flow through this semi- | 
conductor and across the contact surface to the metal 
dise, This causes a finite potential difference between the | 
surfaces in contact, due to the very high contact resist- | 
ance. The result is an unusually strong static attraction, 
which may easily be understood if it is borne in mind 
that the attraction between the plates of an “ air con- 
denser”’ for a given potential difference between the 
plates is proportional to the inverse square of the distance 
between the plates. The distance between the attracting 
surfaces being, theoretically, in this case zero, an infinitely 
large attraction should be expected. In practice, a limited 
attraction is manifested, the limitation being probably | 
due both to electrolytic phenomena and to ionisation ; | 
nevertheless, an exceedingly strong attraction can be 
obtained at moderate potentials. It has been found that 
an electrostatic attraction of several points ean be obtained 
between a thick lithographic stone, fitted with an electrode 
at the back, and a metal disc, 2in. in diameter, resting 
thereon, when a potential of 440 volts is applied. The 
current is of the value of a few micro-ampéres. The disc 
will lift the stone in an exactly similar manner to that in 
which an electro-magnet can be lifted with its armature, 








* Based on a lecture delivered before the Institution of 
Electrical Engineers by 
Rahbek. 


Messrs. Alfred Johnsen and Knud 


and the stone will drop if the current be interrupted. | 
Similar qualities are exhibited by flint, agate, some species 
of slate, and many other minerals and salts, as well as 
many organic substances, for instance, animal mem- 
branes, skin, gelatine, bone, &c. On the other hand, the 
experiment cannot be carried out with true insulators, 
such as glass, mica, hard rubber, &c,, as the necessary 
current cannot flow. 

The attraction naturally causes a considerable friction 
between the two surfaces. This is utilised for technical 
pu by using the semi-conductor in the form of a 
cylinder, which is held in rotation, and on which a metal 
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band slides. As soon as a suitable potential is applied 
to the apparatus the band will adhere firmly to the 
cylinder and can be made to operate various devices, the 
whole forming an effective electrostatic relay. In con- 
nection with telegraph apparatus, it is essentially useful 
as a radio recorder, the current from ordinary small valves 
being sufficient for its operation at a speed up to several 
hundred words per minute, if a sufficiently high potential 
—100 to 200 volts—be used for the valves. If the metal 
band be connected to a diaphragm or similar sound-repro- 
ducer, and telephone currents be applied, a very loud- 
speaking telephone is obtained. This and other applica- 
tions, among which is a low-tension pocket electroscope, 
were demonstrated at the lecture. It is obvious that 








the phenomenon forms a wide basis for scientific investi- 


| gation, and that it will probably in the future be used for 


the construction of electrical apparatus for various pur- 
poses, especially in cases where a small current con- 
sumption is essential. 

The foregoing is a synopsis of the lecture written by 
Messrs. Alfred Johnsen and Knud Rahbek, but at the 
meeting several interesting experiments were shown in 
connection with the principle above described, and a 
considerable number of diagrams were thrown upon the 
sereen showing how the principle could be made use of 
in the construction of relays, oscillographs, telegraph and 
telephone instruments, &c. The drawing, Fig. 1, shows a 
method of making a relay. A is a stationary metal 
cylinder, B a band of semi-conducting material, and C 
a metal covering. The semi-conducting band is tightened 
by two weights P and p, of unequal size. As long as the 
voltage E is maintained between A and C the friction will 
be sufficiently large to prevent the weights moving the 
band, but if the voltage be diminished or switched off 
altogether the band will obviously slide on the cylinder. 
If the pressure E is 110 volts the difference between the 
weights may amount to several kilogrammes, even if the 
contact area between the cylinder and the semi-conducting 
band be only a few square centimetres. The current 
consumption of a relay working on this principle is in 
the neighbourhood of 10—* to 10-* ampére. Obviously 
the relay may be arranged so that the conductor C is 
stationary, in which case the weight P will simply pull the 
band B between the two metal surfaces. 

A relay made on the principle shown in Fig. 1 cannot, 
of course, automatically assume its initial position when 
the current is re-established. This result may, however, 
be attained with the arrangement shown in Fig. 2, where 
the semi-conducting band is laid round a cylinder which 
is continuously rotated in the direction of the arrow by a 
small electric motor. One end of the semi-conducting band 
is attached to a strong spring D, and the other end to a 
weaker spring K, which merely serves to keep the band 
taut. As long as the voltage E is applied the friction 
between the cylinder and the band maintains the strong 
spring D stretched, but if the voltage is diminished or 
switched off altogether the spring contracts, When, 
however, the voltage is again impressed on the cylinder 
and metallic band, the spring D will again be stretched 
and the point F will return to its former position. The 
relay itself may easily be arranged to govern the motor 
which revolves the cylinder, so that the motor operates 
only when called upon to tighten the spring D, whilst an 
arresting mechanism, not shown, prevents the cylinder 
from revolving in the direction opposite to that indicated 
by the arrow. Clearly, if a recording stylus be connected 
to the point F, the device may be used as a telegraph 
receiving apparatus, and if it is connected with moving 
parts having small mass or a short period of oscillation, 
then it may, if properly damped, be used as an oscillograph 
for recording rapid variations of the voltage E. If appa- 
ratus of this nature be used for examining the shape of 
the curve of an alternating voltage, the latter must be 
made to act in series with a direct-current voltage, so that 
the resultant pressure remains, in spite of the variations, 
continuously either positive or negative, and for the 
sake of proportionality the direct-current voltage must be 
considerably larger than the voltage variations. This 
additional direct current makes the apparatus a polarised 
relay. 

If the strong spring D in Fig. 2 is replaced by a dia- 
phragm in a sound box, the apparatus may be used as a 


| loud-speaking telephone, in the manner shown in Fig. 3. 


The telephone currents are first stepped up to a suitable 
voltage by means of a transformer G, and this voltage is 
made to act in series with a direct-current voltage obtained 
from a battery H. In this diagram the semi-conducting 
band corresponding to that shown at B in Fig. 1 is shown 
connected to the telephone diaphragm, but Messrs. 
Johnsen and Rahbek now appear to have modified this 

ment by covering the cylinder with a semi-con- 
ducting material, such as agate, and a metal band Passing 
over this exerts the pull instead of the semi-conducting 
band shown in Figs. 1 and 2. In any case it will be per- 
ceived that witha suitable transformation ratio the weak 
telephone currents in the circuits I will produce con- 
siderable variations in the voltage on the semi-conducting 
material, whether in the form of a band or a covering on 
the metal cylinder and the variations in the pull on the 
telephone receiver diaphragm will be determined by 
the intensity variations in the current set up by the 
speech at the transmitting end. Further, it will be noticed 
that as the energy producing the sound is taken from 
the motor revolving the cylinder and not from the tele- 































Jone 3, 1921 


THE ENGINEER 


601 








—_— _—_ — 





MIDLAND RAILWAY—OIL-PIRING ARRANGEMENT 








“Tre Exomece” 


phone circuit, a conversation taking place over an ordinary 
subseriber’s line, and with an ordinary microphone, will 
be heard considerably louder than the actual conversation. 
Instead of the sound box shown in Fig. 3 any other sound- 
reproducing device may be used, such as a violin. More- 
over, the diaphragm of the sound-producing member may 
be wholly or partly relieved from the pull originating from 
the polarisation voltage by means of a counter pull from 
some resilient member. Experience appears to have 
shown that there is some difficulty in maintaining the 
friction uniform for a considerable time, but this trouble 
may be overcome in various ways, The polarisation 
voltage may, for example, be increased automatically 
when the friction diminishes, and vice verad. An increase 
or decrease of the ** basic friction " may actuate a voltage 
divider from which the polarisation voltage is taken, and 
thus decrease or increase the voltage according to whether 
the friction is increased or decreased. 

As a telephone of this type operates with a rather high 
voltage, it is eminently suitable for use in connection 
with an audion or other similar vacuum tube, and Fig. 4 
shows the connections for an arrangement of this kind. A 
is a microphone circuit controlling, in the usual manner, 
the voltage difference between the cathode and the grid 
in an audion B, whereby variations are produced in the 
current passing from the source C through the main 
cireuit of the audion in which a large self-inductance D 
is inserted. At FE is a large ohmic resistance forming in 
combination with the movable contact lever F the voltage 
divider for voltage regulation as above mentioned, 
which may be controlled automatically im accordance 
with various methods. The telephone G is inserted between 
the anode of the atudion and the movable arm F of the 
voltage divider with its zero voltage position on the right, 
and in order to damp any oscillations in the voltage from 
the source C a condenser is used and connected as shown 
at H. The telephone G, it will be noticed, is actuated 
directly by the alternating voltage at the terminals of the 
self-induction D, and originating from the current intensity 
variations in the plate circuit of the audion. By con- 
necting one end of the semi-conducting band—or metal 
strip, if the metel cylinder is directly covered with semi- 
conducting material—-to any suitable kind of regulating 
switch, the combination shown separately in Fig. 2 will 
serve in conjunction with the regulating switch as an 
automatic current or voltage regulator, which will regulate 
in direct proportion to the voltage difference between the 
conductors A and C in Figs. | and 2. 





BELGIAN CONTRACTS AND FOREIGN 
COMPETITION. 


Tue principal reasons for the lack of success of United 
Kingdom firms in obtaining the numerous important 
Belgian contracts which have recently been notified 
are, states the Commercial Secretary to the British 
Embassy at Brussels, the present adverse rate of exchange 
and the activity of Belgian firms to supply the materials 
required. The majority of contracts which have come 
to the Commercial Secretary's notice have been obtained 
by Belgian firms simply because British contractors have 
had to quote prices in a currency which has depreciated 
by 100 per cent. It must be remembered that industry 
in Belgium has, with few exceptions, almost completely 
recovered since the Armistice, and also that the present 
trade depression makes firms willing to quote their lowest 
rates in the hope of obtaining an order and employment 
for their operatives. 

In this connection the Chrowique des Travaux Publics 
of April 24th published an article according to which the 
Belgian Railway Department has examined the question 
of the participation of German firms in public adjudica- 
tion. That Department considers that no general rule 
can be laid down on the principle of permitting foreign 
competition, but that certain restrictions should be imposed 
favouring Belgian. industry. Where Belgium is not 
necessarily dependent on foreign supplies it is proposed 
to give preference to tenders quoting unconditional prices 
in Belgian francs. 
firms from contracting for public works of national impor- 


It is also proposed to exclude foreign 
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tance from the point of view of defence. It is further stated 
that the Department considered that in present circum- 
stances German and other foreign firms shall not be 
excluded in general from Belgian adjudications, but that 
a considerable right of preference ought to be accorded 
to Belgian firms in view of the difficult trade situation in 
that country. 








Oil Fuel Burners on Midland 
Locomotives. 


In 1912 the Midland Railway ran several engines 
burning oil in conjunction with a certain amount of 
coal; the burner was inserted through the fire-hole door. 
No alteration was made to the fire-box except by bricking 
up the portion of the tube plate under the brick arch, 
The fuel used at that time was coal-gas tar or oil-gas tar, 
and in all cases a certain amount of solid fuel was also 
employed. When the present coal crisis arose this com- 
pany slightly modified the burner used in 1912—shown 
below. It will be seen that the oil issues from the top 


Swan Se 


reaches about 40 lb. the burner can be used. In many 
cases no coal whatever is burnt for long periods, the 
engine steaming freely and the fire requiring very little 
attention. The best steaming results are, of course, 
obtained when there is a slight amount of smoke given 
off at the chimney. The locomotives fitted with this 
arrangement are able to deal easily with their accustomed 
loads. The advantage of the system is the ease with which 
it can be fitted up, and the simplicity in handling. 

The company has one engine in which a similar burner 
is fitted in front of the ashpan, the fire-box being suitably 
bricked in on the sides and ends. 

One tank shunting engine has also been fitted with two 
very simple circular burners placed in the fire-hole door. 








Institution of Mechanical Engineers 
THE WORLD'S MONEY SYSTEM. 

THEre was a special meeting of the Institution of 

Mechanical Engineers on Friday, May 27th, at Storey’s 

Gate, to hear a lecture on “* The World's Money System,” 














“Tee Excweea” 


FIG. 2—OIL FUEL BURNER, MIDLAND 


portion of the burner in a thin stream or ribbon, and is 
atomised by coming in contact with a flat jet of steam 
which issues immediately under it from an orifice some- 
what wider than that through which the oil flows. The 


| details of the burner are clearly shown in the illustration. 


The burner is inserted in the fire-hole—as seen above 
—and is fed from two tanks placed on the tender, each 
of which holds from 400 to 500 gals. of oil. The flame is 
directed under the brick arch; the top portion of the 
fire-hole is closed by a special door which can be opened 
if it is necessary to use coal, 

The fire-bars are covered with a layer of broken fire- 
brick, and if it is at any time necessary to use a little 
coal, it is put at the back of the fire-box. 


started with wood, and as soon as the steam pressure 








The fire can be | 
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RAILWAY 
by Mr. J. G. Graves. The President, Captain H. Riall 


Sankey, took the chair, and there was a lerge number of 
members of the Council among the audience. 

After the minutes of the proceedings at the previous 
meeting had been read and some other formal business 
concluded, the President announced that the proposal, 
which had been made at the annual meeting, to admit 
associate members to the Council had been given serious 
consideration, and it had been decided to submit the 
question to the whole of the members. For this purpose a 
voting paper would be issued very shortly in connection 
with the matter. The President then invited Mr. Graves 
to deliver his lecture. 

The general object of the lecturer was to show what a 
Gelicately and elaborately constituted institution the 
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money system is, and how seriously it may be affected by 
interference with its normal conditions. The lecturer 
traced back the history of money to early’ times and 
pointed out that it is a commodity, just as much as are 
boots and flour; that buying with money is equivalent 
with barter, but has the advantage that one of the com- 
modities exchanged—the money—has a fixed value to all 
people, and that this value is accounted for by the amount 
ot work required to produce gold—the basis of all civilised 
money systems. The lecturer then went on to explain 
how it was that the trade of the world could be extended 
to involve a turnover far in excess of the total amount 
of gold in existence. One reason was the unlikelihood of all 
the customers of a bank wishing to withdraw all their 
money at the same time, which permitted the creation of 
paper money to such an extent as the law of averages 
showed could be safely met by the gold in hand. Another 
reason was the establishment of credit, which enabled 
large and intricate transactions to be carried out by means 
of bills of exchange and similar documents that had no 
intrinsic value. So long as credit was good and the paper 
money issued did not exceed a safe limit, as compared with 
the stock of gold, the whole system was quite stable ; 
but if, as had been necessary during the war, the conditions 
were interfered with, this stability was quickly lost. When 
the Government printed Treasury notes far in excess of 
the carrying capacity of the gold it possessed and 
impounded all the gold in the country, the norma! relations 
between paper and gold money were reversed. e 
sovereign merely became a token worth a £1 
note. In view of the price of gold in the markets of the 
world, this meant that the English pound was only worth 
lés. 8d. for purchasing purposes. Any further issue of 
Treasury notes would only accentuate this state of affairs, 
and the only remedy which could bring back normal con- 
ditions was to curtail national expenditure so as to come 
within the national income and to work industriously so 
that the value of commodities might be enhanced by the 
value of the work expended upon them. 

Dr. Hele-Shaw proposed a vote of thanks to the lecturer 
and complimented him on the manner in which he had 
made interesting and lucid a subject which, at first 
thought, appeared must be dull and complex. Dr. Hele- 
Shaw recounted a little incident in Johannesburg as illus- 
trating the fixity in the price of gold. He was rather 
puzzled to understand why there were no secrets in the 
process of getting gold and why anyone should be quite 
free to study the whole procedure. The explanation that 
the mine was only producing standard gold did not seem 
quite satisfactory to him until he realised that the market 
value of that commodity was absolutely fixed, and conse- 
quently there was no competition between the mines. 
In seconding the vote of thanks Mr. Patchell pointed out 
how the Government, to meet the contingency of the 
Sankey award, had printed £11,000,000 of paper money, 
which had to be redeemed by the country in general. 
Mr. Graves replied briefly, telling the members that 
he recently delivered a somewhat similar lecture to a 
Socialist audience and found it very appreciative. 











UNITED STATES PATENT PRACTICE. 


Some time ago the United States Patent Office examiners 
rendered a decision, which was carried to the commissioner 
and subsequently affirmed by the Court of Appeals, which 
brings out certain points interesting to British inventors 
from the aspect of the different way in which the United 
States deals with certain manners of manufacture from 
the British Patent Office apd also inventions for aggre- 
gations of parts. It is also instructive from the standpoint 
of the review of the whole situation which maybe takeri 
in an appellate court in which review, mattersamay be 
criticised which were not objected to by an examiner, 
The particular invention in question related to an ap) : 
for the guidance of a locomotive operator in 
train. Substantially it provided a continuows regord of 
speed and distance made upon a moving paper in the form 
of a tape or disc which was provided with guiding data 
so that the engineer might know his position and condition 
with respect to @ pre-arranged schedule. 

One claim was for the record adapted to co-operate 
with a speed and distance indicator or recorder and having 
thereon a maximum speed schedule adapted to indicate 
the maximum allowable speed for the various parts of 
the route. One hgs not searched to determine if a similar 
claim were allowed on an application filed in this country, 
but judging from experience, the Patent.Office ; 
likely to allege that it only coveséd a printed t, and 
thereby did not claim a manner @f manufacture, Inventors 
who have been refused claims gm these linés in this country 
may still have a chance of obtaining themdn United 
States on the basis of the above decisiog) ‘The Gaim, was 
allowed by the examiner, by the Board of Exam ir 
Chief, and presumably by the Court of Appeals, at least 
as regards the manner of manufacture point. 

One objection raised against it, however, was that it 
was a claim for an aggregation and not a combination, 
being a claim for a record tape for guidance in running a 
train provided with a standard speed line and a maximum 
allowable speed line and in other claims perforations. 
The objection to aggregation was not upheld, and the 
inventor succeeded thereon because it was shown that 
the engineer was enabled by the device so to regulate his 
speed as to keep an indicator between the two lines and 
so indicate at a glance that his incident speed was between 
the normal and maximum. 

One other point may be referred to, namely, that when 
the case was submitted to appeal the commissioner felt 
that objections could have been raised by the examiner 
against the claims which were more important than any 
previously raised, namely, he found that the applicant 
had a simple invention which could not possibly be defined 
in more than ten or a dozen claims, and objection should 
have been taken that owing to the multiplicity of claims 
the mvention was not particularly described or claimed. 
Iie thereupon decided the question of multiplicity of 
claims, and it was subsequently upheld that on an appeal 
to the commissioner he is not bound to deal with only the 
specific questions put to him, but that it is his duty to 
refuse a patent whenever he is of opinien that the patent 
ought not to be granted, and it is immaterial how he gets 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


An Anxious Week. 


Tuts has been an anxious week for the Midland 
iron trade. Everyone has been weighing the chances for 
and against obtaining some sort of an end to the coal 
strike. There is a growing belief that, despite the numer- 
ous obstacles in the way of a settlement, the is 
gradually nearing its termination. An important t 
which the leaders cannot ignore is the growing impatience 
of the miners themselves to which I pac last week. 
The Shro; colliers are inclined to follow the example 
of the Madeley men, who returned to the pits nearly two 
weeks ago on the basis of a temporary wage settlement. 
It is believed that the miners’ leaders are now most keenly 
desirous for some compromise which will enable them to 
assure their constituents that they have obtained for them 
some advantage out of the long stoppage. The present 
sto in the Midlands is spoken of as the most complete 
within living memory. No ironworks is in operation, and 
no blast-furnace throughout the Midland area, but three 
or four mills, re-rolling English or foreign steel, are under- 
stood to be operating. The handicap of high production 
costs which is the principal obstacle to trade revival is 
being aggravated with every day that passes. And the 
burden must inevitably continue to grow for weeks to 
come, even if the miners were ready to resume work to- 
morrow. An immense amount of labour will have to be 
done in clearing the pits and distributing the first drawings 
of coal to the most vital points before supplies can be 
forthcoming for the regeneration of industry. A period 
of severe market tension can hardly be avoided once the 
trade currents begin to flow again. For the present, how- 
ever, demand is held back pending events. It is felt 
here that the miners would do well to make a settlement 
upon the terms which Mr. Lloyd George has suggested ; 
that his proposals are eminently reasonable, and that they 
could be accepted without the sense of humiliation. The 
shortage of fuel and the curtailment of supplies of power 
continue to harass manufacturers. A quickened interest 
is being taken in substitutes for coal to meet industrial 
requirements. Oil is receiving much more attention. 
Manufacturers who have work on hand which the limita- 
tion of power supplies will not enable them to cope with, 
are ing whether oil is the answer to the conundrum. 
As I pointed out in my letter of a fortmight ago, when it 
becomes a question of abandoning ¢eoal for oil as an indus- 
trial agent, it is important to inquire how far manufac- 
turers can reckon upon a regular continuance of the 
supply at an economic price. Experts are not altogether 

as to the relative commercial efficiency of the two 
fuels. There are so many factors to be taken into account. 
It is impossible to arrive at more than a rough comparison 
of cost, even assuming that prices could be stabilised. 
Midland manufacturers, including those of Birmingham 
and Coventry are, however, going deeply into the subject, 
and experiments are being carried out in many works. 
In considering the claims of oil, it must be remembered 
that the United Kingdom does not produce oil on what 
ean be called a commercial scale, and supplies of any 
volume can only be obtained from overseas. From certain 
points of view, liquid fuel has, no doubt, an advantage 
over coal, i i whieh have been effected 
during’ the present crisis are serviceable in themselves, 
@nd there are plante ing whieh, but for oil installa- 
tions, would) be CAG ch ol action or largely ineffec- 
tive. Experience has showr South Stafferdshire manu- 
|facturers that oil fuel has a to play in some 
metallurgical processes, but to imagine that it can oust 
edal in this country is to ignore the plain facts .of the 
situation. 


Staffordshire versus Belgian Iron. 


One effect of the coal stoppage has been to 
aggravate the uneconomic iron trade conditions prevail- 
ing before the strike. All ironmasters agree that Staf- 
fordshire Crown bar iron.cannot be made for £19 per ton, 
vet this figure is extensively undersoldstyy Belgian material. 
ian nat and bolt is quoted at 
in Birmingham. For this class of 
manufacture Belgian material appears to give tolerable 
satisfaction. But for other working-up purposes, users 
complain of its steely character. The Belgians, by the 
way, are very shy of specifications, and invariably put 
up their prices to a substantial extent when specified 
is»asked, for....On the whole, the Staffordshire 
ironmaster pins his faith to the" reputation of 
his product. There will be a close serntiny of all costs 
of production when work is resumed, with the view to the 
offering of selling prices more attractive to customers, 
especially from abroad. Some modification of the eight- 
hour system is very likely to be asked for from the iron- 
worker. The mere intimation of an approaching settle- 
ment has brought out a few iron inquiries, indicating that 
there will be work to be done when the forges and mills re- 
start. The local merchants’ warehouses are becoming 
cleaned out, though they are still doing steady business 
with the country districts. Some of the mills in the 
district are still working a few shifts in the week. Those 
manufacturers who have any fuel left are carefully hus- 
banding it, however, as they have small hopes of getting 
fresh supplies for some weeks after the conclusion of 
peace in the coal trade. 


Dearer Foundry Iron Again. 


A further advance is notified in Derbyshire 
foundry tron of 10s. per tot, making 30s. advance im all 
since the colliers’ strike, owing to the extreme scarcity 
of the metal. The new price becomes 170s. to 180s. at 
furnaces for No. 3. The further upward movement is 
attributable to the strain upon the comparatively small 
remaining stocks rather than to any impetus derived 
from the prospects of a re-opening of the pits. Con- 





the information upon which he bases his opinion. 








of the foundries, largely on export account, and there 
has been a quickening demand for suitable pig iron during 
the past fortnight. Very little is now obtainable in Staf- 
fordshire or Northamptonshire. The sources of supply in 
Cleveland have gradually narrowed down since the 
furnaces stopped, with a consequent appreciation of the 
price, so that No. 3 works out at nearly 160s. delivered 
in this district. The situation with regard to pig iron, 
especially foundry material, gives rise to no little anxiety. 
Merchants report that there is no more Northampton 
foundry iron to be got, and Derbyshire material is very 
searce. Quite a lot of inquiry has been received for 
foundry brands of iron. The material is very difficult to 
get, and in many cases engineers are ready to pay a pre- 
mium to secure the small remaining stocks. It is fully 
recognised that the re-starting of blast-furnaces will be a 
very slow business, and many smelters declare that they 
have no intention to start at all until fuel and general 
costs of production are very much reduced. The omens 
with to a coming pig iron famine are seriously 
The blowing-out of the cold blast-furnaces of 
the district is a grave matter for the heavy foundries. 
There are no longer any cheap lots of forge pigs to be 
icked up. Some of the prices named are largely nominal, 
wever, and indicate the ideas of smelters who, having 
small stocks left, think it worth while to hold them inst 
a possible rush on a short market. Showing how seriously 
production has been curtailed by the present industrial 
conflict, the total production of pig iron in April is re- 
corded as having been 60,300 tons, not one-tenth of what 
it was in the corresponding month of last year. Exports 
of pig iron were just over 11,000 tons, less than one-ninth 
the pre-war rate. 


To Raise Standard of Foundry Trade. 


Some considerable attention is being given in 
Midland iron circles to the scientific study of cast iron. 
At a meeting of the lronfoundry Industry in Birmingham 
last week it was announced that the Board of Trade had 
just granted a licence to the British Cast Iron Research 
Association. Sir James McKechnie, of Barrow-in-Furness, 
in tracing the history of the Association, said that it was 
first mooted in 1919 at a meeting in Birmingham. The 
work to be undertaken would cover all branches of the 
cast iron industry, and the results of such investigations 
should prove of immense benefit to manufacturers and 
users of cast and pig iron in all its branches, He therefore 
appealed to all engineering firms for support. Professor 
Turner, of the Birmingham University Metallurgical 
Department, pointed out that the ironfoundry industry, 
instead of being submerged by the steel wap had 
developed enormously side by side with the steel industry 
The cast iron industry at the present time was one of the 
most important of the metallurgical industries. Professor 
C. H. Desch, of Sheffield, said that the attention given 
to the chemistry and physics of cast iron had been very 
much less than the subject really deserved. A vast field 
of research was open to them, and it should be possible 
for the Association to raise enormously the standard of 
cast iron work. 


Steelmakers in Conclave. 

Steelmakers have met and deferred price re- 
visions pending developments in the coal situation, 
Everything pivots on cheaper coal. Nobody will buy steel 
at present prices, whether it be sections, joists or plates. 
Boiler plates are an exception as by a rule of the trade 
they are subject to prices ruling at date of invoice, whereas 
other categories are at firm rates. Sheet bars are £11 10s. 
Belgian steel billets are quite £1 down, and foreign steel, 
in which prompt payment is demanded, and practically 
without guarantee, selling at £9 10s., does not hold a strong 
position m competition with Welsh steel at the new price 
of £11 10s., subject to specification, and the more con- 
venient system of monthly payments. 


~ 


In the Midland Coalfields. 


One gains the Smpression in the coalfields of the 
Midlands that the men are out now for the best terms they 
can get, and if they are assured that they have no reason- 
able chance of anything better than those already offered, 
they will make the best ef their bargain. The men are 
obviously weary of the struggle, and a distinct change in 
this respect has been noticed since the Whitsun holidays. 
On Cannock Chase, where the men took part in this 
dispute with the idea of securing better conditions for 
their less fortunate comrades, the tide is turning towards 
a return to the pits on the owners’ terms. Mr. 8. F. 
Sopwith, the general manager of the Cannock Chase 
Colliery Company, on Monday issued a notice as follows : 
—* This company’s pits, will. be-open for work on Thurs- 
day next, June 2nd, at a flat rate reduction of 2s. per shift 
—man and boy—below the rate of wages paid in March. 
Work will be found for all who present themselves. No 
further reduction will be made in wages for a period of 
three.months unless arranged nationally or by districts.” 
At the time of writing, it is impossible to foretell to what 
extent the offer will be accepted. The general feeling 
amongst the miners ap) to be that if this offer had 
been made at the end of March it would have been 
accepted. So far as the miners in the Black Country are 
coneerned, there is a difference of opinion regarding the 
proposals of the Government. Considerable numbers of 
the men are, however, tired of compulsory inactivity, and 
they regard the scheme submitted by the Prime Minister 
as the best offer they are likely to receive. The numerous 
ad the scheme offers are recognised by a con- 
siderable proportion of the workers. There are indications 
that the saner elements among the rank and file are breaking 
away from the spell, which, during the present dispute, 
the extremists have exercised over them. There is «& dis- 
like for arbitration, but the men want to get back to work, 
and as long as it is assured that their earnings will be 
waintained at a level consistent with the cost of living, 
they will be satisfied. In the Warwickshire area the men 
appear to be a little more stubborn, but would gladly 
accept fair terms. It is realised, however, that if @ national 
settlement is not speedily arrived at, the men will return 
to the pits under a series of local arrangements. It is 





siderable orders for castings are said to be held by some 





true that in response to the owners’ offer to throw the 








77 Jong 3, 1921 


THE ENGINEER 





603 








mines open to any men willing to accept a reduction in 
wages of 2s. 6d. per shift, no miners put in an appearance 
at the Exhall or Newdigate collieries. A very different 








result would, it is anticipated, follow the further, pro- 
longation of the dispute. . 
LANCASHIRE, 


(From our own Correspondents.) 
MANCHESTER, Thursday. 


Iron, Steel and Metals. 


Tue general condition of the iron and steel 
markets is still stagnation. Work has now ceased almost 
all over the country, but there is a hope that the supplies 
of fuel will be renewed very soon, although it is impossible 
to suppose that there can be very much fuel for the first 
three or four weeks after the colliers get to work. A lot 
will have to be done before the output of the collieries 
can be anything like normal, and hence the amelioration 
in the general position will necessarily be slow. The 
markets must therefore remain more or less inactive for 
a considerable period. The industrial situation needs an 
immense exercise of patience if we are to get through these 
post-war troubles without disaster, and there is no doubt 
that all shrewd business men are very anxious. 


Metals. 


There has been a slight setback in the copper 
market, which seemed to puzzle many of the market 
experts ; but, as a matter of fact, it is perfectly natural and 
does not indicate any change for the worse in the real 
situation. The price has been helped upwards by’ senti- 
ment, and a conviction that no serious fall was now 
possible ; but, of course, the upward movement could not 
be supported by any consumptive demand, simply because 
the consumers of copper are mostly idle. If the situation 
had been normal, consumers would have been rushing to 
buy copper long before this present time, and should the 
dispute in the coal trade be settled before all our industries 
are ruined we shall probably see a good deal of consumptive 
buying when the settlement is announced. The under- 
lying facts of the position are that the output of American 
copper has been enormously reduced and that actual con- 
sumers of copper, especially in this country, hold stocks 
below the normal. The reduction of the American output 
has not told on the market yet to any great extent, but 
it will tell when manufacturing business is resumed and 
consumers have to come into the market to buy. The prices 
of copper and brass locomotive and condenser tubes have 
not been altered up to the time of writing. In the tin 
market there has been a weakness fairly similar to that in 
copper. There is no doubt that the state of consumption 
is affected here by the coal stoppage, and now that it is 
possible that negotiations to end the trouble this week may 
not succeed, consumers of tin in this country will certainly 
not add to their stocks ; but the market has risen steadily 
all through the strike, and has possibly risen a little too 
much. Probably speculators for an advance” must Wait 
until consumption is resumed ; but the metal is being held 
to 4 large extent by strong people, and they may be strong 
enough to keep up the prices until trade becomes active 
again. ere seems to be some disappointment with 
regard to American buying, but America has now & very 
good opportunity of ex ing her trade in tin-plates, and 
she may take it. Lead has been a rather easier market, 
and the prices have receded altogether by about 30s. per 
ton. The outlook is not clear, but the prices are still com- 
patatively high. There is also an easiness in the spelter 

, and’ concessions of about 10s. per ton have been 
made lately. 


Foundry Iron. 
The position in the foundry iron market here is 
practically unchanged and trade is, of course, s t. 


Many of the foundries in the district are at the end of their 
fuel supplies and cannot obtain more of the proper quality. 

others continue to work at low ure, aan occa- 
sionally buy a truck or two of foundry iron, for which they 
have to pay about £8 10s. delivered. One Derbyshire 
furnace is still running, but the others sell out of stock. 


going, but the iron from them does not come here, Appa- 
rently the Cleveland ironfounder, when he has any fuel, 
ean work on pig iron costing only £6 10s. per ton, against the 
£8 108. which the Lancashire ironfounder has to pay ; but, 
of course, the production of castings in either case is too 
small to have much effect on orders. Otherwise all the 
orders would go to Cleveland. As for the other grades of 
pig iron, forge, white iron, and even hematite iron, there 
is no demand, East Coast hematite is offered at £7 10s. 
f.0.b., or at £1 less than common No. 3 iron in Manchester. 


Finished Material. 


The market here is now almost without any 
business, but the nominal prices have not been changed. 
Our export biisiness is rapidly going to other countries, 
and the difficulty of getting it back ‘may be very great. 
There has been quite a fair number of eastern orders for 
finished iron, but they have been going to Belgium and 
even to Germany, and, of course, at prices enormously 
below our Association rates. ‘lo get back this important 
trade bar iron would have to be offered at £12 instead of 
£19 per ton. Z 


. 


Scrap. 


There has been no sale of scrap, reported Jately 
on this market, but the dealers still quote from £6 5s. to 
£7 per ton for good cast scrap. Of course, the foundries 
are using @ mere nothing. Other classes of scrap are alto- 
gether unsaleable, and the nominal prices are £3 per ton 
for heavy wrought, £2 to £2 10s. for heavy steel, and about 





£2 for steel turnings 


Lancashire Industries. 


_The great local industries, textile manufacture 
and etre show no sign of improvement, but there 
is a Lge dy ope that a way out of the prevailing dead- 
lock in coal mining industry must shortly be found 
and that a revival of trade will follow. Ih the meantime 
engineering firms, by reducing their weekly hours of labour, 
are eking out the work on hand as far as ible. “ It’s 
an ill wind that blows nobody any good,” however, and 
the engineers that are benefiting by the present national 
disaster are those who manufacture oil-firing ratus, 
for which there is a growing demand. Locomotive builders 
have no cause for complaint either, and makers of mine 
pumps are preparing for a “ boom” as soon as peace in 

coal minthg industry is assured, for there will be 
hundreds of waterlogged collieries in urgent need of pump- 
ing machinery shortly. In order to make the operation 
of the mines more efficient than in the t there will 
also probably be an increased demand for the latest coal- 
cutting appliances to economise labour. In all other 
branches of engineering the position remains inactive. 
The question of wages reduction in the textile industries 
is still under discussion ; but here, too, there is an opti- 
mistic feeling that a basis for settlement will be arrived 
at. The employers have asked for a reduction of 95 per 
cent. off standard piece price lists and the operatives’ 
leaders have made a counter offer of 30 per cent. Although 
there is here a wide difference, reasonable concessions on 
each side will probably result from the conferences which 
are being held. 


Barrow-tn-Furness, Thursday. 
Hematites. 


The position of affairs in the hematite pig iron 
trade of North Lancashire and Cumberland remains the 
same. There is nothing being done either commercially 
or industrially. A further cut was made in the price of 
hematite pig iron last week, the reduction being possible 
on account of a lesser rate for some raw materials ; but it 
is essential that a cheaper supply of cpal be obtainable 
before much can be done. A new arrangement has been 
arrived at with regard to the ascertainments for the wages 
sliding scale, quarterly accounts being made instead of 
once every four months. This will enable smelters to 
save a little, as they will have a lessened period to wait 
before going on to the market with a new quotation. 


Iron Ore. 


The mines remain idle and, of course; cannot 
start until the iron trade is again in operation. 


Steel. 


There is nothing being done in the steel trade, 
except that for about three or four days hoops were rolled 
at Barrow and the Griffin Chilled Iron and Steel Works 
operated for a few days. The whole of the producing plant 
of the Barrow Steel Company remains idle. 


Shipbuilding and Engi a 

These trades are on short time, but will be able 
to so carry on for sore time. Oil fuel is now being largely 
used. The Barrow Corporation electricity supply, includ. 
ing the current for the trams and many private concerns, 
is being operated on oil fuel. 








SHEFFIELD. 
(From our own Correspondent ) 


Revising their Views. 

Up to mid-week it was impossible to tell which 
way the latest attempt to end the colliery dispute would 
go; but this I can eay, so far as the miners in the York- 
shire, Derbyshire, and Nottinghamshire coalfields generally 
aré concerned—and the men of South Yorkshire particu- 
larly\—that, in spite of officially passed resolutions seem- 
ingly to the contrary and in spite of the declarations of 
the leaders, the earnest desire of the colliers is to get back 
to the pits. They are absolutely sick of the strike, sick of 
lounging about with nothing to do, sick of the week-ends 
which used to bring them good pay and which now only 
emphasise the depth of their want and the suffering of 
their dependents. The leaders, of course, know all this 
better than anyone can tell them; but 1 suppose the 
attitude they took up when they thought all the trump 
cards were in their hands now makes it difficult for them 
to, extricate themselves from a.very awkward position. 
One hesitates to say anything that. might in the least 
degree add to the tangle, but it seems pretty clear that the 
rank and file of the miners are very drastically revising 
their views as to the wisdom of the course adopted by the 
headquarters of the Federation. But out of these diffi. 
culties good will assuredly arise, Whether the end of the 
strike comes this week or next, it is certain the men cannot 
be kept out of the pits much longer, and on a straight 
ballot, uninfluenced by any suggestions from headquarters, 
they would vote, in this part of the country, for an imme- 
diate return to work on the very reasonable terms offered. 
There was a large and representative meeting here on 
Monday of the South Yorkshire coalowners, and although 
the i were strictly private there is reason to 
believe that among other subjects discussed was one relat- 
ing to, the preparedness of collieries for resumption of 
operations at any time now. In these parts, I believe, the 
pits have been kept pretty free from water, but in any case 
it is’ impossible that many of them could resume work 
immediately, there being a considerable amount of road 
clearing and other preparatory work to be done before the 
miners could safely recommence winning coal. Indeed, 
I notice from the report, just to hand, of the directors of 
Pease and Partners, who have important colliery interests 
in the Doncaster area, as well as elsewhere, that even when 
a settlemont has been reached “ the state of trade will not 
justify the restarting of some of the collieries and coke 





ovens." Moreover, the report mentions that unless higher 
prices can be obtained for pig iron or more drastic reduc- 
tions in the cost of uction can be effected “* it is prob- 
able that work will not be resumed at the blast-furnaces, 
ironstone mines, or limestone quarries on any considerable 


A “Bonny Mess.” 


- The message from Berlin that German miners 
have decided to contribute a million marks to the strike 
funds of British colliers makes one wonder what the latter 
really think about such an offer. It Ought to be one of the 
most active influences in driving them back to work. ‘Why, 
for German miners, or any other section of German indus- 
trialists, come to that, to make such a contribution in 
order to prolong the strike in this country is a very obvious 
trick further to handicap British trade and commerce, 
whilst our friend, the ex-enemy, gets on with the business. 
However blind the miners may be in other directions, it 
is to be hoped they are not too blind to see that any such 
supposed aid is designed against their interests in every 
sense of the word. As one of the Sheffield colliers—a man 
with forty years’ membership of the Yorkshire Miners’ 
Association to his credit—said only this week: ** York- 
shire was dragged into this business, and a bonny mess 
it will be before we have finished with it. Whatever 
advantage we may get we shall not be able to make up our 
losses." And German colliery interests, and some other 
people in Germany also, would consider a few millions 
of marks—-worth a penny each over here——well invested 
in any scheme for prolonging the trouble. The very offer 

o arouse suspicion in the minds of British colliers, 
who are really a very decent lot of men, and in normal times 
are ever ready, except perhaps in South Wales, to work 
in harmony with the owners, who are their best business 
friends after all has been said and done. 


From Coal to Oil. 


Regarding the transformation of coal and gas 
furnaces to oil consumption, an interesting development 
has taken place here. The head of a small firm concerned 
with machine tools, finding business slumping for want of 
fuel, set himself to design a burner which would meet the 
immediate needs of his customers and enable them to 
“ carry on.”’ Just recently his experiments resulted in 
the completion of a very simple-looking oil burner, built 
up on @ system of valves and enabling any firm to effect a 
change-over from coal to oil within a couple of hours. 
In fact, he tells me that in one special instance it was 
accomplished in twenty minutes, whilst the cost is equally 
surprising, for it only rans to_a matter of £4 or £5 for the 
burner, the whole apparatus, including an oil tank, jin. 
pipes from the burner to the oil tank, and to the boiler 
for steam for blast purposes—respectively coming well 
under a £10 note. That price, it appears, is for an installa- 
tion of sufficient capacity for a single-furnace boiler. The 
burner can be fixed while the latter is working, for no 
structural alterations whatever are required. In most 
cases the removal of the top centre bolt holding the furnace 
door frame in position is all that is required to insert the 
burner tube, otherwise an inch hole must be drilled in the 
cast iron door frame. The case of mechanical stokers can 
be met quite as easily, it is claimed, and the burner has 
been installed for re-heating and annealing furnaces and 
also for re-heating bars in rolling mills. Some engineers, 
I believe, regard a burner of this type as too flimsy alto- 
gether for the work demanded of it, and prefer one of the 
heavier types with more mechanism about it. It is all a 
matter of judgment or opinion; but the great point is 
that continually increasing numbers of firms are changing 
over from coal to oil, of which there are known to be 
enormous quantities available in the country, and where 
the installations are not intended to be of a permanent 
character they will be retained in most cases, I hear, as 
a stand-by, so that any future dislocation of the coal trade 
will not be viewed with so much alarm. I am told that 
some of the collieries in this district are installing oil 
burners of one type or another for the pumping plants, 
and at the Corporation's electricity stations experiments 
with oil are in a very advanced stage. Those who look 
forward te the day when the atmosphere of the works dis- 
trict of Sheffield will be as clear permanently as it is at 
the present time believe that that time will be hastened 
by the more general adoption of liquid fuel. The idea that 
think black smoke is essential to some processes of steel 
manufacture is an old-fashioned belief which seems to arise 
out of the fact that a reducing atmosphere induced by the 
volume of black smoke in the chimney shaft prevents 
oxidation of the particular steel being worked ; but.it has 
been sufficiently demonstrated that a reducing atmos- 
phere to accomplish the same end without the presence of 
black smoke can be secured by the use of an efticient type 
of oil-burning installation. 


New Boring Machines. 

Some little time ago I mentioned in one of my 
letters a handy boring machine which had been designed 
and constructed by the Cutlery Research Association, for 
the purpose of drilling the tang holes in the handles of 
table knives, whether the material was of ivory, bone, or 
celluloid. Handle boring has always given a great deal of 
trouble in the trade. There have for years been machines 
of a sort to do the work, but that they have not proved very 
satisfactory is clear from the fact that most of the work is 
still done by hand. The latter is a skilful process, involving 
some degree of danger to the operator, whilst, like the usual 
machine methods, it produces many wasters, the hole not 
being truly centred, thus causing black marks to appear 
in the handle, where the tang has been permitted to 
approach too near to the surface. The Research Associa- 
tion’s machine, which is constructed on sound enyineering 
principles and possesses generations of life with reasonable 
care, rotates the handle blank, so that the hole is bored 
while both the small twist drill and the blank are revolving 
at a high speed and the results are excellent. ‘The cost of 
the machine to members of the Association, 1 believe, is 


about £45. A few days ago I was asked to inspect a some- 
what similar machine, the invention of a working 
Sheftielder. It is much smaller and lighter, however, and 


the positions of the drill and the blank are reversed. 





Moreover, the blank does not rotate, yet the results obtained 
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appear to leave nothing to be desired. With an ordinary 
rough flat steel drill—one of the really old-fashioned sort— 


1 saw a celluloid handle drilled through from end to end, 


the bore being so large that little more than the shell of 


the biank remained—the handle had become a mere tube. 


Obviously, to accomplish that feat was a severe test of 
accurate centring. The blank is simply dropped into the 


front member, which clutches it into the correct position 


so that the end where the tang is to enter is centred‘on a 


hole level with the point of the drill. A hand lever is then 
used for moving the member forward toward the revolving 
drill, and an adjusting stop regulates the depth of bore. 
On the release by spring action of the member the drilled 
blank falls out automatically as another takes its place. 
The spindle runs on ball bearings and there is a ball- 
bearing thrust, while the self-centring chuck will take any 
sized drill from the finest needle to a jin. The machine has 
not the stability and engineering qualities of that pro- 
duced by the Research Association, but it seems to answer 
its purpose well enough and the cost is only about one-half. 
Both machines will do about three gross an hour and either 
can be operated by unskilled labour. 


General Trade Conditions. . 


Regarding general trade conditions there is 
little change from those of a week ago. Davy Brothers, 
the heavy engineers, whose new works at Darnall should 
be ready to open now in a few weeks’ time, I believe, tell 
me that while they are very busy on important orders 
booked some time ago, new business is not coming forward 
in a satisfactory manner at all, and that of course, is the 
experience of most people. The firm mentioned has been 
doing a good deal of work for overseas markets, as well as 
for those at home, and has recently dispatched to a destina- 
tion abroad a 6000-ton forging press. There have been 
reports lately of Japan and the United States placing 
orders here for heavy shells, but, generally speaking, they 
are a recrudescence of earlier reports, though in the case 
of Japan there is, I understand, some ground for them. 
in some directions light steel firms are finding an improved 
inquiry for bright drawn bars and case-hardened steel, 
but the revival in demand from agricultural implement 
makers is slow in developing. The report, emanating from 
London, to the effect that Thos. W. Wards, of Sheffield, 
have concluded negotiations with the Admiralty for the 
purchase of 113 warships, has not been officially confirmed, 
at the moment of writing, by the firm named, though from 
inquiries made there seems to be no reason to question the 
details of the report in the main ; but more may be learnt 
of this record deal a little later. Messrs. Ward have splendid 
facilities for shipbreaking at various points on the coast, 
notably in South Wales and on the North-West Coast. 
Sheffield makers of stainless steel were interested in the 
reference made last week at the meeting of the Projectile 
and Engineering Company by the chairman, Mr. B. A. 
Firth, who is also chairman of Thomas Firth and Sons, 
to the fact that the former company is now manufacturing 
golf clubs from the new steel. I remember examining 
specimens of these things made from stainless steel and 
shown by the Firth-Brearley Stainless Steel Syndicate 
at the first British Scientific Products Show in London a 
few years ago. There were many other examples of what 
could be manufactured from “ stainless,” beside cutlery, 
and since then all those examples, as well as many others, 
have been developed into commercial propositions. Still 
we are only on the fringe of stainless steel’s possibilities. 
By the way, I observe that cutlery in that material seems 
to be coming down in price, which will certainly lead to a 
widening and a deepening of the market for it. No one 
having once used it would ever dream of returning to the 
old style of cutlery. The new Basset system of steel making 
by direct process from the ore appears to be received here 
pretty much as it has been in France, as shown by the 
Paris correspondent of THe ENGINEER, viz., with a good 
deal of indifference. It was precisely the same with the new 
Arnold steel not many months ago. Regarding the latter, 
& company was formed to manufacture it, and it was 
generally understood that a Sheffield works had been 
taken over for the purpose or had been amalgamated with 
the new concern; but since then little or nothing seems 
to have been heard of it. Will this be the experience of 
the Basset steel enterprise ? In the meantime a new steel, 
very similar to the French make, is reported from America. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Industrial Position. 


Tux Industrial position in the North of England 
is now in a terrible plight, and must continue to suffer 
increasingly until peace is restored in the coal mines. 
Hope was entertained that something definite would 
emerge last week from the protracted sittings, and seeing 
they have failed to reach a settlement for the time being 
the commercial people are once more plunged into an 
apprehensive inactivity. In spite of the apparent hope- 
lessness of the immediate situation and the unyielding 
attitude of both sides, a general opinion prevails that the 
strike will soon be over. Whether this optimism is 
justified remains to be seen, but it is generally believed 
that the firm attitude taken up by the Premier will 
eventually produce good results in the various parts of 
the country upon both owners and miners. In the mean- 
time there is little else to be done but to await the effect 
of the meetings to be held in the various districts, and 
doubtless if these gatherings reveal a more reasonable 
attitude traders will begin to pick up their connections 
abroad with a view once more to making a serious effort 
to recover our lost export trade. 


Cleveland [ron Trade. 


The paralysis of the Cleveland iron trade on its 
manufacturing side is now complete, the last two furnaces 
which Bolekow, Vaughan and Co., Limited, had kept 
running in slack blast at their South Bank works having 
now been damped down, Production has now entirely 


ceased, and although there is still a little foundry iron 
available the total exhaustion of supplies is now close at 
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a matter of indifference more or less, but when the foun- 
dries get going again, the shortage of foundry iron is likely 
to be severely felt, for production is not likely to be on 
other than a very restricted scale. However, the price is 
still unchanged, but it would create no surprise to see a 
further rise, especially as even current prices do not 
represent the cost of production. Makers still demand 
5s. more for export for foundry iron, but for home con- 
sumption current rates are as follows:—No. 1, 135s. ; 
No. 3 Cleveland G.M.B., 130s.; No. 4 foundry, 129s. ; 
No. 4 forge and mottled, 117s. 6d.; white, 115s. The 
inferior grades are freely offered, but there is little or no 
demand, either at home or abroad, The month's ship- 
ments have received a fillip by the despatch of 3000 tons 
of pig iron to India, but it is understood that this lot is 
merely the completion of a transaction entered into some 
time ago. The outlook in the trade is regarded as very 
gloomy. Even with an early resumption in the coal- 
fields months must elapse before the Cleveland iron trade 
will attain anything like a normal state. Much also 
depends on the price of coal. Without cheaper coal the 
furnaces must remain idle. ' 


Hematite Pig Iron. 

East Coast hematite pig iron is still plentiful, 
although production has ceased and makers are very 
ready to sell abroad at 150s. for mixed numbers. Indeed, 
in some cases it is said that even this price might be 
shaded, although for the home trade makers adhere’ to 
the minimum price of 160s. per ton. Home buyers, 
however, are not inclined to pay the price. It certainly 
seems anomalous that foundry iron should command a 
premium abroad whilst hematite is at a discount. 


The Foreign Ore Trade. 


A few cargoes of foreign ore are still coming to 
hand, but every works is glutted, and the problem is 
where to put it. Nobody is buying, nor is anyone likely to 
buy for some time to come. 


Manufactured Iron and Steel. 


Exports of manufactured iron and steel continue 
to be made from stock, and the accumulations in makers’ 
stock yards have been sensibly reduced, There is thus 
hope of renewed activity at the steel works if the miners 
reach a settlement, but the extent of the recovery depends 
largely upon the price of fuel, and the possibility of reduc- 
ing steel quotations to a competitive level. 


The Coal Trade. 


The position of the coal trade in the North of 
England remains in a hopeless condition of deadlock and 
confusion owing to the protracted duration of the disas- 
trous struggle, which seems to grow more complicated 
and difficult as the days succeed each other. There is 
just a little more hopeful feeling in evidence, and the 
influential sections of the trade look for an earlier way 
out of the present difficulty than is anticipated in other 
quarters. In the interim all business is in a state of sus- 
pension, either for promptly after the strike or for more 
distant dates of loading. In an isola instance or two 
merchants in possession of inquiries and orders endeavour 
to arrange a deal, but seldom with any degree of success. 
Coal owners are more than ever disinclined to commit 
themselves any further, and some of them, it is said, would 
not be unwilling to cancel some of the business already 
booked, by reason of the prevailing uncertainty as to 
what the conditions of trading abroad are likely to be in 
the first month or two after the production of coal re-com- 
mences, while for further ahead than that the outlook is 
more obscure still. There is said to be a fresh influx of 
inquiries for supplies of nearly every class of coal from 
Norway, Denmark, Sweden, and Holland, but, as a rule, 
when the quotations are forwarded, there is an end to the 
matter for the present, which points to the fact of the 
prices being still much too high, but,at the same time it 
indicates that the preference for British coal still con- 
tinues, and that it will be again purchased as soon as the 

i become once more competitive, Advices from 
Holland especially refer to the presence there of American 
ts who are most assiduously and zealously pushing 
the sale of their coal, which they are able to offer at figures 
much below that of English coal, though, other things 
being equal, they could easily be beaten off the ground. 





SCOTLAND. 
(From our own Correapondent.) 


Once Again. 


ANOTHER abortive conference has been held, 
and so far as can be ascertained, a settlement is as near 
or rather as far off as ever. As on previous occasions, 
rospects before the meeting appeared favourable. 
estvens seemed genuinely anxious to surmount all 
difficulties, and seemed an accomplished fact. On 
the supposed dropping of the pool the last barrier seemed 
to have vanished, and a happy ending was in 
But what really happened? Those leaders who had 
‘“* dropped ”’ the pool were practically censured by the 
others, and once again the Government and the 
were fooled into hopes by a body of men out for 
try to force their own way. Furthermore, those same men 
immediately recommended the various districts to stand out 
for the very thing which was sup to have been relin- 
quished. The miners are to “ fight”’ to the bitter end. 
In the meantime, industrial concerns are 6 where 
seriously taking steps to make themselves independent of 
coal fuel. Thus the Government, hanging on in the hopes 
of reason coming uppermost, has again been flouted, and 
the community has been compelled to take steps involving 
enormous cost to provide a substitute for a commodity 
which lies at its own door. Also trade to an enormous 
value is being lost; and last, but not least, the foreigner 
is being allowed to come to our rescue owing to the dire 
necessity for fuel for utility services. The British Govern- 





So long as the coal strike continues that may be 


hand. 


ment and people are long suffering, but the time has more 


than fallen due when the latter will support the former in 
strong action to overcome the menace which threatens 
them through the medium of trades unionism. 


Balloting. 

The miners’ call for a ballot becomes more and 
more insistent, and it is no wonder. For some weeks now 
their leaders have made themselves responsible for the 
men’s actions and opinions without giving them any oppor- 
tunity of endorsing such p ure. To the ordinary 
person coming into purely unofficial contact with the 
miner, it is quite clear that the majority of the men would 
gladly go back to work on the most favourable terms 
possible, In Lanarkshire, for instance, it is commonly 
heard that if the miners had been allowed to ballot on the 
scheme proposed by Sir Henry Keith, work would have 
by now been recommenced. Briefly, that scheme in- 
volved the dropping of the pool, and the guarantee of a 
living wage on pre-war standards. The miners are 
undoubtedly becoming dissatisfied with their leaders. The 
former see preparations being made everywhere to sub- 
stitute oil for coal, with considerable success attending 
such efforts, and also the arrival of foreign.coal in fair 
quantities, with prospects of plenty to follow. Thus they 
have to stand aside and see their livelihood disappearing 
Again, their funds have long since been swallowed up and 
their unions are heavily in debt, and thousands of pounds 
are lost to them for all time. With tual loss of em 
ployment becoming a stern possibility, and with debt 
accumulations a dead certainty, it is not te be wondered 


at that the demand for a ballot is becoming peremptory. 
Shipbuilding. 
The effects of the coal strike are more clearly 


seen in the shipbuilding returns for May. Not only is the 
output down, but the enormous decrease in the number of 
men employed is most significant, while the absence of 
new orders is a striking feature. The Clyde total for May 
amounted to nineteen vessels of 22,752 tons. Only five 
were for general cargo purposes, the others being barges 
and light craft. Only three vessels were over 1000 tons 
measurement, and one, the Amsterdam, a turbine 
steamer of 11,000 tons, represented one-half of the total 
output. The Clyde total for the year to date is nearly 
50,000 tons below that of the same period last year. Other 
vessels besides the Amsterdam, which is for Dutch owners, 
were the Gracia, turbine of 5300 tons, for the 
Donaldson Line, and the Clan Maclver, 4035 tons, for the 
Clan Line. 


Steel, Iron and Coal. 


The steel, iron and coal markets are at an abso- 
lute deadlock. The paralysis of industry is now almost com- 
plete. Some shipyards still manage to work a fair number 
of shifts, but, generally speaking, the steel, iron and allied 
industries are silent. A few large engineering works have 
kept open certain departments, but this week-end will 
see a complete closure in the majority of these shops, and 
those that keep open will work very few hours per week. 
Some establishments have their workers employed on 
the alternate week principle, but this has also been 
extended to include one week in three as dead idle. New 
orders are almost unknown. In view of anticipated reduc- 
tions in oneosts when work is resumed, prices are said to be 
sagging considerably, and are now more in keeping, with 
foreign, quotations, but, of course, in the present state of 

irs nothing definite is possible, With the arrival of 
coal cargoes the situation as regards gas production is 
somewhat easier in certain districts, and in Glasgow, for 
instance, a better service is anticipated next week. The 
railways have not yet increased their facilities, Abso- 
lutely nothing is available for domestic uses, and substi- 
tutes still hold the field. Vendors of char, coke, peats, 
&e., are not able to cope with the demand, and in view 
of this and the poor service of gas the householder is faced 
with a stern problem. Shipping is almost entirely held 
up and the local freight markets are at a standstill. More 
coal, however, is expected this and next week, and pro- 
vided no complications arise at the docks, the cargoes 
should soon be put in circulation. 


A Noted Model Maker. 


The death took place in Glasgow, on May 27th, 
of Mr. Matthew Glen Kelso, founder and principal of the 
firm of Kelso and Co., model and scientific apparatus 
makers. Mr. Kelso, who was seventy-three years of age, 
‘was born in Govan. As a lad he was apprenticed to the 
opticians’ craft, and served his time with the old-estab- 
lished firm of James Gardiner, of Over forty 
years ago he began business on his own account as an 
optician and instrument maker, and at different successive 
addresses carried on a constantly developing business. 
Very early he devoted his attention to the making of smail 
scale fittings for ships’ models, and that class of work— 
when he had been joined by partners and with an increased 
staff of workers——became the principal part of the business. 
Not only model fittings, supplied to shipbuilding firms, but 
ships’ models complete, were turned out in the shops, and 
many splendid productions of the firm were features at 
most of the great international and other exhibitions. 
When, in 1878, William Denny and Brothers, Dumbarton, 
established their tank for experimenting with ship models 
the Kelso firm was enlisted to make much of the highly 
pecial and delicate apparatus, and follewing upon ex- 
i thus gained it was commissioned to construct and 
i. out the complete caries for the experimental tanks 
established at Spezzia, St. Petersburg, Tokyo, and for 
Vickers Limited at St. Albans. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Coal Situation. 


Events have justified the cautious attitude 
adopted last week in not expecting too much as the result 
of the joint conference of coa'owners and miners called 








by the Prime Minister. Even before the conference there 
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growing feeli 


ng in this district that little would come 
of it, and that the strike would continue until the middle of 
June at least. The result of the conference, so far as can 


was & 





be seen, has only served to intensify this feeling, inasmuch, 
as closely analysed, the proposals of the Prime Minister 
for a settlement of the trouble do not carry the position 
much, if anything, beyond where it was previously. 
There was no concession to the miners; in fact, the one 
point emphasised was that the national pool, which forms 
one of the miners’ dual demands, was definitely ruled 
out of consideration. The miners’ leaders, who separated 
to eonsult their districts, confessed with remarkable 
unanimity that they could see no new way out emerging 
from the Prime Minister's proposals, and their dejection 
and disappointment are very evident. The belief is 
certainly becoming accentuated that a settlement is 
more likely to be found between the coalowners and the 
miners themselves, without any Government mediation, 
and that the question of actual wages will form the basis 
of the agreement without any condition such as a pool 
entering into the solution. As each week goes by, the 
quandary of the miners’ leaders is increasing. Not long 
since they were throwing the responsibility for the “‘ never, 
never ” attitude upon the rank and file, whom they declared 
were firm as a rock for the National Wages Board and the 
national pool, but the strike has lasted much longer than 
was expected, and still the miners are further off than 
ever in securing their demands. The fact is that the 
miners’ leaders are becoming extremely nervous; the 
more extremist members are now behind the scenes, urging 
the moderates to do their best to get them out of their 
present difficult situation. It is being realised that before 
very long it will be a case of saving not only thcir faces, but 
the Federation. The rank and file aré daily showing more 
restiveness and want to get back to work, and if the strike 
lasts much longer, there need be no surprise if men break 
away and accept the owners’ offer to resume work. They 
will also want to know why the leaders have kept them 
out so long when the terms, which will form the basis of 
settlement, could probably have been had a month or six 
weeks ago. Miners’ leaders are also nervous, not only on 
account of what may be the immediate outcome of the 
present negotiations, but of what will happen in September 
next when the wages of the men will certainly come down. 


Changing Tone. 


Evidence of the changing attitude of the men’s 
leaders is to be found in the decision of the Executive 
Council of the South Wales Miners’ Federation. This body 
met on Monday last to consider the situation in the light 
of the Prime Minister's proposals, but instead of adopting 
a strong and defiant attitude the Committee came to the 
conclusion that it was “* unable to advise the acceptance 
of the terms. It will thus be seen that the Committee's 
recommendation is negative in character. It was not 
disposed to go all out and definitely turn down the Prime 
Minister's proposals. Furthermore, they decided to 
shelve the issue on to a delegate conference called for 
yesterday. What that conference determined to do was 
not known as we went to press, but the chances are 
that the delegates concluded that the terms were un- 
acceptable and left the matter in the hands of their 
representatives on the National Executive, though the 
confident belief is held that when the leaders have had 
further negotiations with the owners a wages offer will be 
obtained which will be submitted to a ballot of the rank 
and file, and that this will meet with acceptance. 


The Railways Bill. 


The Railways Bill, now before Parliament, meets 
with a good deal of opposition in South Wales, The 
directors of the Barry Railway Company have given 
expression to their opposition, and now the South Wales 
and Monmouthshire Coal Freighters’ Association, repre- 
senting coal freighters, with an annual output of coal in 
normal times of over 18 million tons, has passed a resolu- 
tion viewing with grave apprehension the proposals con- 
tained in the Bill creating a complete monopoly of the 
transport system in this district and ing that in any 
event the following railways should be constituent com- 
panies :—Barry Kailway Company, Cardiff Railway 
Company, Rhymney Railway Company, and the Taff 
Vale Railway Company. 


Coal Business. 


Although, strictly speaking, resumption of work 
at the collieries is nearer, it cannot be said that coal 
exporters are any better placed than a week ago to do 
business for shipment when the strike is over. Colliery 
companies and patent fuel manufacturers are still re- 
fraining from quoting definitely, as they are still in the 
dark as to what their costs will be. No one really thinks 
there can be any work in the coalfield before the middle 
of June, and this practically means that there will be next 
to no coal available for export until July. In normal 
circumstances, the next three months are generally re- 
garded from a business point of view as the quietest in the 
whole year, and certainly this year the prospects are 
regarded as very dismal, not only for that period, but for 
the remainder of 1921. 








Latest News from the Provinces. 


WALES AND ADJOINING COUNTIES. 
Swansea Metal Exchange. - 


A RaTHER better feeling prevailed this week on 
the Metal Exchange, but it is doubted whether a settle- 
ment of the coal strike will mean an early resumption of 
work at the steel and tin-plate works. The bulk of the 
tin-plate mills are at a standstill, Values of tin-plates 
are @ shade weaker, and inquiries are not very numerous. 
Sheet and tin bars are unchanged, and galvanised sheets 
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CATALOGUES. 


H. C. Stivespy, 142-146, Old-street, London, E.C.—Illus- 
trated catalogue of trucks, ladders, and barrows. 

Pienty anp Son, Limited, King’s-road, Newbury.—A copy 
of the company’s publication “Oil Power” for Mareh, 1921. 

Tae Yorxsnire Eneoraic Power Company, Wellington- 
road, Dewsbury.—Pamphlet of the electricity supply in the West 
Riding. . 

Purtr Speciatties, Limited, 27, Park-street, Birmingham.—. 
Iilustrated leaflet entitled *‘ Things Electrical for Factory and 
Workshop.” 

Brown Brotners, Limited, Great Eastern-street, E.C. 2.— 
Illustrated leafiet dealing with the ‘ Talmo’’ dynamo-electric 
lighting set for bicycles. 

Hersert Morris, Limited, Loughborough.—Illustrated 
leaflets dealing with electric hoist blocks and vertical boilers, 
also vertical cross-tube boilers. 

Terex Brorners, Limited, 36, Victoria-street, 8.W. 1— 
Illustrated leaflet No. 5 of the patented syringe for forcing grease 
into bearings not fitted with lubricators. 

Grorce Conen, Sons, anp Co., 600, Commercial-road, E.— 
Illustrated catalogue of second-hand machinery which this 
company is offering for sale at the present time. 

Lacy-Hu.sert anv Co., Limited, 91, Victoria-street, 8.W. 1. 
—Pamphliet P. 1, giving a description with illustrations of 
several types of modern portable air compressors. 

British Tuomson-Hovston Company, Limited, Rugby.— 
Descriptive list No. 2351 A deals with Fabroil pinions and their 
application in different branches of engineering. 

Txos. Frrru anp Sons, Limited, 8, The Sanctuary, 8.W. 1. 
—Price list No. 2 of Firth’s “‘ Die-hard” long. life hack saw 
blades, which are made from special tungsten steel. 

Vaucnan Crane Company, Limited, Openshaw, Manchester. 
—lIllustrated descriptive catalogue of the -Vaughap electric 
block. Many examples of installations are given. 

Westincnouse Execrric InTrernatTionaL Company, East 
Pittsburg, Pa., U.S.A.—TIllustrated pamphlet dealing with the 
Westinghouse electrical apparatus for every purpose. 

Tue Scortisn Tuse Company, Limited, 34, Robertson-street, 
Glasgow.—Leaflet dealing with rust and corrosion-resisting 
tubes manufactured by this firm under the Armco process. 

Consett Iron Company, Limited, Consett, Co. Durham.— 
Revised tables of extras on steel plate and sectional material, 
with provision made for basis prices to be inserted from time 
to time. 

Morris, Russett anp Co., Limited, 163-5, Great Portland- 
street, W. 1.—Leafiet describiag a novel process of repairing 
seored cylinders, cracked water jackets, and faulty castings 
with “ Fuseon.’ ‘ 

AUTOMATIC Exectnic Furnaces, Limited, 


AND 281-283, 


Gray's Inn-road, W.C, 1.—No. 27, heat treatment bulletin, 
entitled “The Effect of Overheating High-carbon Steel,” by 
Mr. L. W. Wild. 

Henry Weis On. Company, 11, Haymarket, S.W. 1. 
Illustrated pamphlet under the title “The Germ Process in a 
Nutshell,”’ which should interest oi! users in general and large 


ones in particular 

Simectex Conpurts, Limited, Garrison-lane, Birmingham.— 
A copy of the firm's quarterly journal entitled Jnstallation Ne we. 
Some illustrations of lighting fixtures are reproduced from the 
new catalogue No. 860. 

Hick, Haroreaves anp Co., Limited, Soho Tronworks, 
Bolton.—An illustrated description of the firm’s 16-20 horse 
power petrol engines. These engines are suitable for motor cars 
and light conmercial vehicles. 

0. N. Beox, 11, Queen Victoria-street, E.C. 4.- 
leaflet giving details of the soot remover “ Torpedo.” 
trated pamphlet which deals with Roto tube cleaners. 
which Mr. Beck is the English agent. 

B.8S.A. Guna, Limited, Birmingham.—Illustrated pamphlet 

dealing with the making of an accurate miniature rifle. The 
description of a visit to the factory of B.S.A. Guns, Limited, is 
written by “ Balistica,” of the Rifleman. 
. Mrowerz, Bearntves, Limited, 3, Central-buildings, West- 
minster, 5.W. 1.—IIlustrated pamphlet dealing with the appli- 
cation of the Michell patented thrust bearing for steam turbine 
adjusting blocks, including types E. and F. 

Barrish Taomson-Hovston Company, Limited, London.— 
Weekly list of the many B.T.H. machines and contro! gear in 
stock. Correspondence on the subject should be addressed to 
the Supply Department, 83, Cannon-street, E.C. 4. 

Barrisa InsvutaTep aNpD Hetspy CaBies, Limited, Prescot, 
Lancs.—Illustrated leaflet setting forth full particulars of the 
Bridges tent frame, for which the above-named firm has the 
exclusive manufacturing and selling rights under the patent. 

Cuarnes CaurRonILL anp Co., Limited, 9-15, Leonard-street, 
E.C. 2.—Abridged catalogue No. 44, illustrating and describing 
machine shop equipment and small tools. This catalogue is 
only a temporary measure whilst the complete edition is being 
prepared. 

Guiose Pxweomatio Exocrsesrine Company, Limited, 1, 
Victoria-street, 8.W. 1.—lIllustrated catal of pneumatic 
tools and their many appliances. This issue is the fifth edition of 
the catalogue and comprises some eighty pages of condensed 
information. 

Ransome Macutnery Company (1920), Limited, 14-16, 
Grosvenor-gardens, 8.W.1.—Catalogue No. 16, dealing with 
concrete hoisting and placing equipment. The different types 
of machinery with its accessories are given with pictures and 
diagrams of plant. 

Tar Harr Accumutator Company, Limited, Stratford, 
London, E. 15.—Ilustrated catalogue of the firm's well-known 
storage batteries. The catalogue has been indexed and on each 
apace is given the contents of that particular section. Accessories 
are also given in detail, with prices. 


Tihust rated 
Thus. 
for 


James BaLpWwiIn and Co., Devonshire Brass Works, Keighley. 
—IMustrated description of Messrs. Baldwin's working water 
level safety valve and automatic feed regulator steam pump 
eontrol and alarm combinations. The subject was recently 
dealt with in this journal under the Patent Specification notices 

Vickers-Petrers, Limited, Ipswich Works, Ipswich.—Illus- 
trated catalogue of crude oil engines for land and sea under the 
title ‘ Vickers-Petters Oil Engines,”’ manufactured under 
Petters’ patents. The range of engines made is from 10 to 450 
brake horse-power. The catalogue throughout is printed in two 
colours. 

Tue Evnowtsny Exveerrro Company, Limited, Queen’s House, 
Kingsway, W.C. 2.—Publication on steam turbines. Power 
Station Plant, Section I., deals with the English Electric steam 
turbines of the impulse type. Many illustrations are given, 
and a large plate in colour showing the arrangement of a generat- 
ing station is included. 

Anprew Barctay, Sons ayp Co., Limited, Caledonia Works, 
Kilmarnock.—Catalogue C.4., dealing with winding engines, 
also many other types of engines which the firm manufactures. 
Many illustrations are given of the installations of these engines. 
Co logue C.G. illustrates and describes the many types of loco- 
motives which Messrs. Barclay manufacture. The details given 
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LAUNCHES AND TRIAL TRIPS. 


Euttz Devrscue pe La Meverur; built by the Bethlehem 
Shipbuilding Corporation, Limited, to the order of Lux Navigat- 





ing Company ; 412ft. by 53ft. lin. by 24ft. Engines, 
a 27in., 45in. and 74in. by 48in. stroke, pressure 
180 lb.; Howden’s forced draught fitted; constructed by the 


builders ; launch, Saturday, April 16th. 


Franxcrmion, oil-carrying voy al built by Harland and Wolff, 
Limited, to the order of the Compagnie Venture-Wear 8. A., 
Paris; dimensions, 185ft. 6in. by 40ft. by 12ft. Sing gror 
tonnage 700. Engines, poll | 13}in. and 27in. by 18in 
stroke, preseure 100 Ib.; delivered, May 3rd. 

ABSINA, twin-screw steamer; built by Swan, 
Hunter and Wigham Richardson, Limited, to the order of 
La Seciété Générale de Transports Maritimes & Vapeur ; dimen- 
sions, 470ft. by 58ft. by 34ft. 3in.; to carry 94 first-class, 80 
second-class and 48 economic class passengers. Engines, 
double reduction geared turbines of the Metropolitan. Vickers 
Rateau type ; constructed by the builders ; to burn coal or oil 
fuel under Howden’s system of forced draught ; launch, Monday, 
May 9th. 


Gouverneur Cenrrat CHANZY, mail and passenger steamer ; 
built by Cammell Laird and Co., Limited, to the order of La 
Commission aux Transport Maritime ct A la Marine Marchande ; 
dimen#ions, 377. 6ft. by 53. ft. by 29.33ft.; to carry 162 first- 
class, 84 second-class, and 56 third-class Engines, 
two sets Parsons compound double reduction geared steam 
turbines; constructed by the builders; launch, Monday, 
May 9th 

Maypore: built by Henry Scarr, Limited, to the order of 
Palinine, Limited ; dimensions, 122ft. by 22ft. 4in. by 18ft. 6in.; 
to carry 150 tons deadweight. Engines, twin-screw direct 
acting surface condensing engines, Tin., 12}in. and 20in. by 12in. 
stroke, pressure 180 )b.; constructed by the builders; launch, 
Tuesday, May 10th. 

FrLANcuFroRD, motor tug; built by James Pollock, Sons and 
Co., Limited, to the order of A. J. Humphery and Henry Crey, 
jun., Limited; dimensions, 75ft. by 16ft. 3in. by 8ft. Bin. A 
320 brake horse-power four-cylinder ““M. 11” type Bolinder 
direct reversible heavy oil marine engine ; constructed by the 
builders ; launch, Tuesday, May 1th. 


Sanpon Hat, geared turbine steamer; built by Palmer's 
Shipbuilding and Tron Company, Limited, to the order of the 
Flilernan Lines, Limited ; dimensions, 406ft. by 52ft. by 31t.; 
to carry 8500 tons ; trial trip, Wednesday, May 11th. 


VINDECGEN, cargo steamer; built by Sir W. G. Armstrong, 
Whitworth and Co., Limited, to the order of Jens Folkman: 
Rederi A/S.; dimensions, 330ft. by 46ft. 10im. by 265ft. 6in.; 
to carry 5000 tons deadweight. Engines, set of direct-acting 
surface condensing triple-expansion marine, 23}in., 39in., and 
65in. by 45in. surokr, pressure 180 lb.; Howden’s forced draught 
fitted ; constructed by the builders; launch, Thursday, May 
12th. 


Macapam, motor coaster ; built by J. Samuel White and Co., 
Limited, to the order of the Road Maintenance Company, 
Limited ; dimensions, 120ft. by 21ft. by lift. 3in.; to carry 
350 tons deadweight. Engine, Vickers-Petter semi-Dies«! 
motor of 220 brake horse-power at 275 revolutions ; constructed 
by the builders ; launch, Prislay. May 13th. 

At America, twin-screw cable repairing steamer ; built by 
Swan, Hunter and Wigham Richardson, Limited, to the order of 
All America Cables ; dimensions, 295ft. by 37ft. by 24ft. 9in.; 
to carry 1750 tons deadweight. Engines, twin-serew triple 
expansion, 15hin., 25in., and 43in. by 3%in. stroke, presewre 
1801b.; Howden’s forced draught fitted ; constructed by the 
builders ; launch, Friday, May 20th. 


Emue DeutscuEe DE La Meurtue; built by the Bethlehem 
Shipbuilding Corporation, Limited, to the order of the Lux 
Navigation, Limited ; dimensions, 412ft. by 53ft. lin. by 24ft. 
Engines, triple-expansion, 27in., 45in., and 74in. by 48in. stroke, 
pressure 180 lb.; constructed by the builders ; fitted for burning 
coal or oil fuel under Howden’s system of forced draught ; trial 
trip, Saturday, May 2!st. 

Mrrariores, fruit-carrying ship ; built by Swan, Hunter and 
Wigham Richardson, Limited, to the order of Atlantic Fruit 
Company ; dimensions, 270ft. by 39ft. by 25ft. Engines, single 
set four-crank triple-expansion, pressure 1901b.; Howden's 
forced draught fitted ; constructed by the builders ; trial trip, 
recently. 

Sr. Mary, fruit-carrying ship; built by Swan, Hunter and 
Wigham Richardson, Limited, to the of Atlantic Fruit 
Company, of New York; dimensions, 270ft. by 39ft. by 265ft. 
Enyines, triple-expansion, pressure 190 Ib. under forced draught ; 
constructed by the builders ; trial trip, recently. 








How tro Use Learner Betts.—We have just received, from 
Buck and Hickman, Ltd., of 2 and 4, Whitechapel-road, London, 
E. 1, a sheet of instructions, suitable for posting up on the 
wall, as to the proper maintenance of leather belts. The advice 
is put very concisely, and if it were always followed out belt 
drives would be more satisfactory than is too often the case. 
A good feature of the sheet is an illustration of the way the 
laps in the belt should run over the pulleys, a requirement tiat 
is not always properly appreciated. 


Urmisation or Gas Enoine Exuaust.—The Tissier system 
of wood carbonisation consists in the use of the heat of the 
exhaust from a producer-gas engine for the carbonisation of 
wood which is then fed to the producer. Mentioning the plant 
some time ago we assumed that the carbonising furnace wouk 
cause back-pressure in the engine. We are now requested by 
Mesers, J. and O. G. Pierson, of Levallois, to say that the 
column of wood piled in the Tissier furnace presents such large 
air spaces that it causes no back pressure in an engine running 
at 60 to 90 explosions per minute. Experiments made by the 
Director of the Ecole de Dellys indicate that there is an map- 

reciable i in the ption of fuel when the engine 
is exhausting to the furnace instead of to atmosphere. 





Tre Junior Instrrution or Enorverrs.—The annual dinner 
of the Junior Institution of Engineers was held on Thursday, 
May 26th, at the Monico Restaurant, and was a delightful affuir, 
with just that smack of informality that was to be expected. 
The chair was occupied by the President, Lord Weir. Mr. 
Loughnan Pendred proposed the health of the Institution in a 
speech in which he referred to its rapid growth since its establish - 
ment in 1884—its membership is now 2167—to the increase in 
the number of its local sections, of which one in Assam is the 
latest, and to the excellence, variety, and freedom of its papers 
and discussions, she care it is taking of young engineers through 
its Cadet Battalion, and to its well-organised Appointments 
Register. Mr. Dunbar Kilburn, thie year’s chairman of the 
Institution, responded. Mr. C. H. Wordingham then proposed 
** Progress in Engineering,” which Lord Weir acknowledged in 
a carefully considered speech. ‘‘ Kindred Institutions " was then 
given by Mr. 8. FE. Fedden, and Captain Riall Sankey replied, 
A genial musical programme was interspersed amongst the 








are £22 to £22 10s. for 24 gauge corrugated in bundles, 


of these engines are very full, 





speeches. 
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Current 








IRON ORE. 
N.W. Coast— 
Native 49/- to 60/- 
2 African ne ig ata 1 9 8. 
N.E. Coast— 
Native ... one - 
Foreign (eif.) 37/6 
PIG IRON 
Home. 
Sad ens. 
SooTLanD—' 
Hematite ... 006)! een 900 _ 
No. 1 Foundry ... 810 0 - 
No8 ,, whe 8 50 - 
N.E Coast— 
Hematite Mixed Nos.... 800 ‘ 710 0 
No. 1 ad: ais 8 2 6 712 6 
Cleveland— 
SS eae a= 700 700 
Silicious Iron... ... 700 700 
No. 8 GMB. ob 615 0 és 615 0 
No. 4 Foundry 519 0 519 0 
No. 4 Forge 517 6 517 6 
Mottled ... Bt ee 517 6 517 6 
White é + ee 515 0 
Miptanps. (All Midland prices waiting t be read sjusted.) 
Staffs. — 
All-mine (Cold Blast)... 17 0 0 to 17 7 6 
Part Mine Forge ... ... 8 00 
es Foundry No. 8 810 0 
Northampton &— 
Foundry Nos. 2 and 1 810 0 
- See 8 5 O te 810 O 
= Forge ... ... 710 0 
Derbyshire ® (A// nominal)— 
No. 3 Foundry one 8 0 0 te 810 0 
TONGS 1! cee ceo” ode 700 
Lincolnshire *#— 
) eee ener Uncertain. 
eee +»  ~——some sold at £8 
mm EN * 0 
N.W. Coast— 
N. Lanes, and Cam.— 
Hematite Mixed Nos... 8 0 0 
Special ... .. 9 0 0 to 11.0 0 
(All Iron prices nominal’. 
MANUFACTURED IRON, 
Home. 
£8. a. ert 
S \0TLAND— 
Crown Bars ... ... .. 19 0 0 2 00 
ne _ 
Angles a eo — 
Tees Sad? ons’ Le’ det OS — 
N.E. Coast— 
Crown Bars ... ... .. 19 0 0 21 60 
Best ,, 2000 22 00 
Angles - 915 0 3210 0 
Tees 3110 0 33 10 0 
Lancs.— 
Crown Bars ... ... ... 19 0 0 — 
ange ne ee ooo. 2.58 23 00 
8S. Yorzs.— 
Crown Bars ... ... .. 19 0 6 _ 
ll a eee oe - 
Hoops _ = 
MIDLaNDs— 
* Marked Bars (Staffs.)... 2710 0 - 
Crown Bars ... -- 19 0-0 ~ 
Nut and Bolt Bars a. I O00). 
Black Sheets (dbis.) ... 18 0 0 to 20 0 0 
Galv. Sheets 24 W.G. 
(f.0.b. L’pool, orequal) 22 00 ... ... -- 
Gas Tube Strip ... .. 22 0 0.to 23 0 0 
STEEL, 
Home. , Export.’ 
2a 4, 2s 4. 
SoorLanp— 5 
Boiler Plates... . 2 0 0 2400 
Ship Plates fin. andup 19 0 0 im 
Sections 1710 0 _ 
Steel Sheetsj,in. tojin. 19 10 0 _ 
Sheets (Ga). Cor. 24 B.G.) 2600 


*In view of the mines dispute there are practically no markets and the prices for fuels are purely nominal. 


* Delivered. 


* Home Prices—Al! delivered Glasgow Station 
other prices are advancing. 
41 For inland sales. 











STEEL (continued) 
N.B. Cosast— Home. Bxport. 
2ad4. 2a 4. 
Ship Plates ... 000 — 
Angles .. aa 1710 0 - 
Boiler Plates .... ... 600 — 
UE se. nim: top it, Oe a, — 
Heavy Rails... ... .. 15 0 0 _ 
Fish-plates 2 00 a 
Channels... 200 _ 
Hard Billets ... 15 0 0 _ 
Medium Billets 410 0 _ 
N.W. CoastT— 
Barrow— 
ae 2 - 
Light 4 ww. « «= 180002 0 0 
ree are eo We - 
Ship Plates ... .. .. 189 0 0 is 
Boiler ,, ee, Oe ee 
MancuagsTsr (Prices irregular and uncertain, unchanged )— 
Bars(Round) ..:... 14 0 Oto 16 0 0 
» (others) a SS “re ow a ¢ S 
i ee ee ee ee ee 
»  (BoftStel) .. M050 .. .. M00 
PaaRs cic ..c0nt) ede tcen | SO 2.8 9 & 
» (Lancs, Boiler)... 27 0 Oto 30 0 0 
SHEFFIELD (Prices irregular and wncertain)}— 
Siemens Acid Billets .. 200 .. ... _ 
Bessemer Billets ... 19 10, 0 = 
Hard Basic ... 100 a 
Soft ,,  .. 1410 0 ms 
ME. ccs oun 250 — 
MrpLanDs— 
Rolled Bars ... ... ... 1810 0 
Soft Billetsand Bars ... 12 0 Oto 13 0 0 
Gy ws wee 1,090 1810 0 t 20 0 0 
Tube Strip ... .. .. 17 0 0t0 18 0 0 
Angles and Joists ‘... 1710 0... - 
Tees... .. 1810 0... _ 
Bridge ant Tank Plates 19 0 0 
NON-FERROUS METALS. 
SwaNsea— 
Tin-plates, I.C., 20 by 14 ... ... ... «. 24/6 to 29/- 
Block Tin (cash) . one “dal” ott 174 0 0 
os (three escuthe)- . 175 0 0 
Copper (cash)... ... ... 7210 0 
» (three months) 72 15 0 
Spanish Lead (cash) . ia 2250 
“as (three mented... 225 0 
Gplte GA) 6, i? as en. 7 5 0 
on SMEs | cna 066 oan wre 27 0 
MANCHESTER— 
, { Copper, Best Selected Ingots ... ... .. 7510 0 
OR gp iemteaipilie. cn. laa idie! 10s OOH 77 0 0 
OP ia Strong Sheets ... a ea 1146 0 (0 
op SOW TURES ace ncn cen ken, 008 ol 
Brass Loco Tubes ee eee ae 01% 
Pe ee ee ee 01 5 
Toon Tan aco ie 008’ age ese cee 2465=¢0 
on Pe ome. oe = cee, cw one 3 6 0 
(Metal prices practically wnchanged). 
FERRO ALLOYS. 
(AU prices now nominal), 
Tungsten Metal Powder ... ... ... 2/4 per Ib. 
Ferro Tungsten ce in ok ae oe 2/- per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c. carbon... £37 15/- 
e 6 p.c. to 8 p.c. o £37 15/- 
* 8 p.c. to 10 p.c. id £36 10 0 15/- 
e Specially Refined 
Max. 2 p.c. carbon oo . amie 32/- 
oo LPO. op --£102 * 39/- 
» 0°75 p.c. carbon ... ...£120 47/- 
5, carbon free ... . 3/- per Ib. 
Metallic Chromium mat .. 6/6 per Ib. 
Ferro Manganese (oor ton) £25 
1» Bilicon, 45 p.c. to 50 p.c. «£18 10 0 seale 8/6 per 
unit. 
L. » 7p.e ...£28, scale 12/- per anit, 
»»  Vanadiom --- 26/- per Ib. 
» Molybdenum ... «+» 7/9 per lb, 
Nickel (per ton) -«» £205 
Cobalt cow * ‘ote -«- 19/- per Ib, 
Alaminiom (per ton) .. £150 





Prices for Metals and Fuels. 


SCOTLAND. 


ARKSHIRE— 
(fob mot are dae '6dsl 0d 


es Pe 
Trebles ... 
Doubies ... 
Singles ... 


(t.0.b. Ports)—Steam .. 2... ws 


” " Splint ... 
” ” Trebies ... 


Pireseins— 


(f.0.b. Methil or Burnt- 


aes asigntin on oon 
ae bi 
Lormians— 
(fod. a ~ 
oe ee . 
Trebles veal eniTe 
Singles ... 
“N.W. Coast— 
MD coo cop gem omn cth..c0 oe 
EEE 5 ce nen + eps 040, Rtas ae 
a a 


NoRTHUMBERLAND— Home, 
Best Steams ... ... 36/2 
Second Steams ... 33/- 
gee 30/8 
Unsereened ... ... 32/8 
Household ... ... 36/- 

Durnfaxu— 

Best Gas... .. «.  %36/- to 37 
Second ... ... ...  85/- to 36/- 
Household ... ... 36/- 
oe aid 70/3 

ie) Wee Y bee 62/9 

PRroren n 4 
8. Yorks. Best Steam Hards 
Derbyshire Hards 
Nats > etm! copeind 
Washed Smalls 
Best Hard Slacks 
Seconds Pa 
Soft Nutty ,, 

Pea Ld 
Small - “ 
House, Branch 
ian Best Silkstone... — 
Blast Farnace Coke ... ... 45,- 
Carnpivr— “SOUTH WALES. 


Steam Coals : 
Best Smokeless Large . ... .~ 
Second 80 a i, as te 
Ordinary Dry Large eee 
Best Black Vein Large ... 
Western Valley ,, 
Best Eastern Valley lowe. 
Ordinary ” 
Best Steam Smalls a 
Ordinary ” 
Washed Nuts 
No. 3 Rhondda Lasge - 
Smalls ... 
No. 2 a Large ... 
” » Through 
eo * Smalis ... 
Coke (export) 
Patent Fuel Us 
Pitwood (ex ship)... 
Swansza— 
Anthracite Coals : 
Red Vein ... 
Big Vein... 
Machine-made 
Nuts 
Peas... 
Breaker Duff. 
Rabbly Calm 
Steam Coals ; 
Large .. 
Seconds... 
Cargo Through | 


Cobbles ... 


We give those that ruled immediately prior, to the suspension of work. 


2 Net makers’ works. 





3 At furnaces. 
Prices — F.0.B, Glasgow. 


4 Nominal, pending early expected dro’ 
7 Export "These prices arw practinly alike now. 

- as Except where etherwise indicated coals are per ton at pit for inland and f.o,b. for export, 

** Por ton f.9.b, 


— = 


aoe 





85/- 











35/6 to 37 /. 
87/6 to 38/6 
40/- to 50/- 


36/6 
33/ 
28 /- 


35/6 
40/- 
32/- 


to 40) 
50/- 
36/6 
32/- 
29/- 


86/- 
34/6 
32/- 
30/- 
27/- 


45/- to 49/- 
56/8 to 60/- 


56/- 


Neutrals. 


42/6 


37/6 to 40/- 


174 


83 /- to 35/- 


45/- 


40/- 


35/- to 37/6 


45 /- 


60/- to 70)- 


33/2 to 33/8 
32/8 to 33/2 
31/8 to 32/2 
81/8 to 32/2 
81/2 to 82/2 
28/8 to 30/2 
20/- to 25/- 
20/- to 23/- 

20/- to 25/- 

18/- to 22/- 

15/- to 18/- 

37/2 to 37/8 
83/8 to 84,2 
(55/- expert) 


57/- to 58/- 

55/6 to 56/- 
54/- to 55/- 

52/6 to 53/- 

54/- to 54/6 
53/- to 58/6 
53/- to 53/6 
§2/- to 53/- 

25 /- to 27/6 
16/6 to 22/6 
39/- to 40/- 
54/9 to 55/- 
85 /- to 87/6 
51/- to 62/- 
33/3 to 31,9 
154 to 17/6 
60/- to 62,6 
45 /- to 47 6 
35/- to 37/6 


55/- to 57,6 
52/6 to 55/- 
50/- to 52/ 

50/- to 52/6 
65/- to 67/6 
65/- to 67 6 
60/- to 65/- 

42/6 to 45/- 
9/6 to 11/6 

12/6 to 17/6 


52/- to 53/- 
49/- to 50/- 
15/6 to 20/ 
33/8 to 34/9 


5 Glasgow, Lanarkshire and Ayrshire. 
* Sheets reduced while 
eoke is per ton on rail at ovens and f,0.b. for export. 
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French Engineering Notes, 


(From our Correspondent in Paris.) 
The New Tariff. 


THe new coefficients applied to the minimum 
import duties will be published in a few days, and, while 
they are expected to give satisfaction to the manufacturing 
industries, they are already evoking strong criticism from 
a large body of consumers as well as from importers, who, 
on the assumption that the new tariff will be equivalent 
to an ad valorem duty on the prices of 1920, object that it 
will eventually prove a bar to foreign trade. The prin- 
cipl of establishing the coefficients so that they will 
represent an ad ralorem duty of 15 per cent. is generally 
well received ; but, as this was based dn last year's prices, 
it naturally follows that the percentage increases with a 
fall in prices. Such a fall has already taken place since the 
new coefficients were fixed, which means that when the 
duties are imposed they will represent more than 15 per 
cent. of the value. It may reasonably be supposed that 
there will be a continuance of the downward movement in 
prices, in which event the burden upen the importer will 
increase until] a point is reached when the duties become 
almost prohibitive. From the manufacturers’ point of 
view the higher import duties are regarded as indispen- 
sable for the protection of the home industry, which they 
declare is now capable of producing everything that may 
be required. Being, as they believe, secure from foreign 
competition, manufacturers are earrying out a strong 
propaganda for the reduction of railway and waterway 
charges for export. The necessity of providing employ- 
ment for the works and factories, the productive capacity 
of which increased greatly during the war, and of finding 
new outlets abroad, has compelled the Government to 
adopt an extensive system of commercial organisation, 
which is of a distinctly protectionist character; but there 
is @ great divergence of opinion as to whether this policy 
will give the desired result. 

Commercial Reforms. 

The presidents of the Chambers of Commerce 
throughout the country are accustomed to meet in con- 
ference occasionally to formulate opinions upon the 
various matters previously discussed by the different 
Chambers. Those opinions are then submitted te the 
Government. They summarise the problems of immediate 
importance to the country’s welfare. At the recent con- 
ference held in Paris one such resolution was in favour of 
the suspension of the eight hours’ day in the merchant 
marine. At present the application of a working day of 
eight hours places the French merchant marine in a state 
of great inferiority as regards foreign vessels. It is con- 
stantly being stated that the eight hours’ working day in 
ships is quite impracticable, and the Chambers of Com- 
merce urge that it is equally inapplicable to all branches 
of transport. In the same way, the conference insisted 
upon the immediate sale of the State fleet as being the 
lesser of two evils, for while a forced sale would entail a 
loss it would be far less than the costly expenditure of 
40 million francs a month and the ruinous competition 
being carried on with private shipowners, who are obliged 
to lay up a considerable number of vessels because they 
cannot run them at the low freights accepted by the State. 
Another matter that the conference bas brought to the 
notice of the Government is the evil effect of the “ trans- 
actional arrangements"’ which debtors are allowed to 
make with their creditors. During the height of the financial 
crisis traders and others who found themselves in diffi- 
culties could impose upon their creditors conditions of 
settlement which often meant that payments would be 
extended over quite a long period. This accommodation 
was only intended for debtors whose embarrassments were 
due to the unsatiefactory state of the financial market, 
but it has been taken advantage of by so many people that 
credit has been destroyed, and the Chambers of Commerce 
are of the opinion that the only way of reviving trade is 
to abrogate the law providing facilities for these “ trans- 
actional arrangements.”” It is hoped to suppress all the 
arbitrary measures that were introduced with the idea of 
preyenting a collapse that was feared at the time when 
the country’s financial situation appeared particularly 
precarious. 


The Rhone. 


The Bill authorising the carrying out of works for 
utilising the Rhone as a waterway between the Swias 
frontier and the Mediterranean, as a producer of electrical 
energy and as a means of irrigating large areas of land that 
are at present unproductive, has now been passed, and 
every effort is to be made to carry out a scheme that has 
been discussed for nearly three decades. If the enterprise 
is regarded as of national importance it is because the 
hostilities showed the danger of .leaving the country 
dependent upon foreign coal supplies, and it is hoped by 
utilising the hydraulic power of the Rhone to limit the 
home demand for coal to what can be supplied by the 
home collieries. The hydro-electric installations will 
furnish 800,000 horse-power and will represent an economy 
of 42 million tons of coal a year, which is nearly equal to 
the quantity imported before the war. Again, by releasing 
such a large quantity of fuel more will be available for the 
smelting of the Lorraine ores which are in need of cheap 
coal from the Saar or from the Nord if the industry is to 
develop to the extent justified by the importance of the 
deposits. The Rhone electrical distribution will permit of 
the country south of the Loire largely reducing its demands 
upon the northern coalfields. The canalisation of the 
Rhone is intended to permit of the passage of boats of 
1200 tons between Strasburg and Marseilles, for which 
purpose the canal between the Rhine and the Rhone will 
have to be enlarged. The scheme also provides for the 
irrigation of 675,000 acres of territory which, by this 
means, will be able to produce twice as much as they are 
now doing. The cost of the undertaking is estimated at 
3400 million francs, and it is to be carried out by a com- 
pany comprising all the interests concerned. This vast 
enterprise will contribute greatly to the industrial activity 
of the country, which, with the reconstruction and other 
work, should find an abundance of employment in nearly 
all branches of industry in the near future. 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
dd: of the jeator are pri in ttalics 
When an abridgment is not illustrated the Specification is 








Copies of Specifications may be obtained at the Patent Officc 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each, 


The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





INTERNAL COMBUSTION ENGINES. 


162,237. October 18th, 1920.—Piston Roos, T. W. Brooks, 
908, East 73rd-street, Cleveland, Ohio. 
Trechief peculiarity of this piston ring lies in the provision 
of the abutment A for the ends of each half ring. The object 
of the abutment is to prevent the ends of the ring from coming 
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into contact with the cylinder wall and scoring it. Both the 
half rings are tapered by making the inner circumference 
excentric to the outer circumference.—April 28th, 1921. 


SWITCHGEAR. 


145,072. July 29th, 1915.—IMPROVEMENTS IN AND RELATING 
TO THE SUPPRESSION OF SPARKING AT THE INTERRUPTION 
or Conpuctrors TRAVERSED BY A CURRENT, Siemens 
Schuckertwerke G.m.b.H., of Siemensstadt, near Berlin. 

The current to.be interrupted flows through a coil A which 
acts upon an iron core B. The interruptor is held in its closed 
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position by means of a locking device C. By opening the latter 
the core is drawn into the coil and the interrupting lever 
moves to the left, thereby breaking the main circuit. In this 
way a counter-electromotive force is produced in the coil, and 
this force is sufficiently great to reduce the interrupting current, 
so that the interruntor opens sparklessly. There are three other 

illustrations.—April 28th, 1921. 

147,456. April Ist, 1914.—Aw Or-BREAK SwircH IN WHICH THE 
Gas Pressure GENERATED UPON ITS BEING UPENED 
ACCELERATES THE Movasie Contact IN THE DIRECTION 
oF THE Swrrcninc-out Mortton, Allgemeine Elektricitats- 
Gesellschaft, of 2—4, Friedrich Karl-Ufer, Berlin, N.W., 

























ap ‘ : . 
A is the oil tank, B the stationary contact, which is attached 
to the cover plate by means of a connecting insulator. The con- 
N°147,.456 
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tact B is enclosed in the explosion chamber C. The small port 


or orifice in the chamber is almost completely closed by the 








movable contact D, which moves rapidly. The contact D is con- 





nected to the switch arm E by the intermediary of the spring 
which cayses the quick-break switching. An oscillogram given 
in the specification shows that @ switch constructed on this prin- 
ciple breaks the circuit with great rapidity. The moving contact 
is moved partly by the action of the spring, but mainly by the 
super-pressure generated in the gas chamber.—April 28th, 1921. 


145,022. June 14th, 1920.—ImPRoveMENTs In ARRANGEMENTS 
ror THe OvUPIaNc OF Two ALTERSATING-CURREST Exvec- 
Trico Systems in Paratier, Ateliers de Constructions 
Electriques du Nord et de l'Est, of 75, Boulevard Hausmann, 
Paris, Seine. 

This invention relates to an imp 

paralleling two alternating-current systems. A 

mutating gi tor is d in series with the conductors 

coupling the two generating stations or alternators, and the 

tating gi tor Pp the imped. of the con- 

ductors. It is known that a machine of this nature driven at a 


constant forms virtually an impedance of stant value. 
By suitably selecting the size of the windings and by giving the 





ng for 
series com- 
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brushes 6 ng Pp t it is p to arrange 
that this impedance will be of equa! value and of opposite sign 
to the impedance it is to helanee.. In the drawing the impedance 
of the three-phase network A is compensated by the series 
commutating generator B, which is rotated by the asynchronous 
motor C, The stator of the generator B is connected in series with 
the line, whilst the rotor is connected to the network through a 
transformer.—April 28th, 1921. 


162,019. December 3rd, 1919.—Imrrovements in Devices 
ror ELEcTRICALLY Measurtne THe Lenotrus oF ELecrnric 
Castes, William Ernest Benson, of Ravenswood, 669, 
Leigh-road, Leigh, Lancaster, and Callender’s Cable and 
Construction Company, Limited, of Anchor Works, Leigh 

The cable A is inserted as one arm of a Wheatstone bridge, the 
other arm of which contains a socket B, into which is plugged 

one or other of & number of standard resistances C, D, F, &c., 
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each of which is selected to have a resistance corresponding to a 
predetermined cross-sectional area of cable A. These-resistances 
are connected to a lead F and the points G H of the Wheatstone 
bridge are connected by 4 resistance wire K along which a con- 
tact can be moved until a balance is established in the galvano- 
meter shunted across the terminals GH. The specification also 
describes how the apparatus may be used to find a fault in a 
cable.—April 4th, 1921. 


162,225. August 9th, 1920.—Dirrerentian Grarine, A. A. 
Thornton, 8, Quality-court, Chancery-lane, London W.C. 2 





In this differential gear arrangements are made to lock the 
gear by friction clutches, when the vehicle is running straight, 
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and to release the clutches automatically when the has 








to perform its proper function. To this end the bevel wheels 
AA on the two halves of the axle have worm threads cut in 
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their bores and are screwed on to to corresponding worms on the 
axles. When running straight there will be a  seadeney for the 
bevels to move outwardly on the shafts and press against 
friction rings BRB, thus locking the gear. When turni 
corner, however, the outside wheel will overrun the inner 1 
and the worm on its shaft will move its bevel nut out of engage- 
ment with the friction ring, leaving the differential gear free 
to act.— Aprii 28th, 1921, 


MEASURING AND TESTING INSTRUMENTS. 


162,015. November 20th, 1919.—IMPROVEMENTS RELATING TO 
Evecrriciry Meters, Chamberlain and Hookham, Limited, 
and Samuel James, both of 4, New Bartholomew-street, 
Birmingham. 

This imvention relates to electricity meters of the mercury 
motor type, and has for its object to provide for the automatic 
actuation of the usual devices for sealing the mercury bath during 
transport or when the meters are taken down from their normal 
service positions. The lever A which actuates the sealing device 

t is connected to a rod C which passes through the lawer end of 
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the case at a position adjacent to the meter terminals which are 
arranged in an insulating block. When it is desired to take down 
the meter it is first necessary to detach the leads from the’ ter 
minals, For this purpose the terminal cover is removed, and the 
withdrawal of the serew by which the cover is held releases the 
rod, permitting the sealing mechanism to be brought into action 


automatically by the spring D operating on the lever A.—A pri/ 
20th, 1921 . 
SHIPS AND BOATS. 
i ~~ 
161,882. July @thy #820:-——Davirs, A. J. Dawson, 21, Elwyn- 


avenue, Pa path, New Hampshire, U.S.A. 
With this; ‘ot davit approximately horizontal luffing of 
the boats is ted by means of the link motion shown. The 


erank A, o ing rotated hy the winch gear shown, pushes 
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out the davit, by means of the link B, and at the same time 
rocks the lever C through the link D, so that the boat moves 
through & more or leas horizontal path.—April 21st, 1921. 


147,485. May 28th, 1918.—ImMProvemenr tm Execrric 
Current InTeRRUPTEeRS, Carl Zeisa, of Zeiss-strasse, Jena, 
Cermany. 

The contact breaker deseribed in this specification is pro- 
vided with a magnet, arranged so that its magnetic lines of 
force intersect the contact maker. The device not only inter- 
rupts the circuit, but also produces an additional current on 
account of the rotation of the contact maker through the 
magnetic field. When testing’ for weak currents, caused by 
rays of light —_— upon @ thermopile, disturbances may 
oceur in the circuit, @ object of this invention is to com- 
pensate these peek by the voltage generated by the 
contact maker. The revolving contact maker consists of a 
toothed metal dise, and the tooth spaces are filled with insulat- 
ing material. Two brush collectors A rub against the periphery 
of the disc, and at the side of the dise there is an electro- 

B. The interrupter is intended ‘fer interrupting the current 

furnished by a thermo-element C and >to ensure that currents 

whieh for any prolonged period of time flow with the same, 
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producing an additional current in the revolving contact maker, 
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is supplied by a battery E, which is connected to a regulating 
resistance and @ reversing switch.- April 14th, 1921. 
161,436. March 31st, 1920.—Pirr te a The British Mannes- 
mann Tube Company, Limited, Newport, and D. Ross. 
The construction of this joint is so obvious in the illustration 
that description is wnnecessary. It. chief merit lies in the fact 
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that it utilises the thickened end of tubes made by the Pilger 


process, which hitherto has been cut off and discarded.— 
Nipril 14th, 1921. 
161,993. May Sth, 1919.—Pressvre Frvrers, J. Miller, 18, 


Buller-street, Derby, and G. Fletcher and Co., Limited, 
Litchurch, Derby. 

This filter is intended for filtering sugar liquor through 

is put in the filter while it is lying-in an 

inelined position. The filter is then brought into an upright 

position, by rotation around the trunnions A and B, through 

which the liquor enters and leaves. The cover C is held in place 
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by the nut D on the screw E. The serew FE. passes right through 
the cover C and carries a follower F at the lower end. At the 
top the screw engages with a nut and hand wheel G. By means 
of this nut the follower can be pressed down and the megass 
compacted to the extent necessary to clear the liquor.-A pri/ 
28th, 1921. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


We are —< to state that Mr. D. W. Thorburn, who joined 
the staff of C. C. Wakefield and Co., Limited, nearly five years 
ago as their oes ial aviation represe ntative, has resigned that 
position. 

Tae Lonpon SHartinc AND Puttey Company informs us 
that it has moved to Northdown Works, Northdown-road, 
King’s Cross, N. 1. New telephone No., North 196. 

Mr. Starrorp Ransomrn, M. Inst. C E., asks us to state that 
he is giving up his offices at 108, Victoria-street, London, 8.W. 1, 


Forthcoming Engagements. 





TO-DAY. 


Roya. Instrrotion or Great Brrrarm.—Albemarle-strect, 
Piccadilly, W.1. Discourse: “Chronicles of the Cornhill,” 
by Dr: Leonard Huxley. 9% p.m. 


SATURDAY, JUNE 


Norts or Enatanp Instirure Or Mintna aNd MBonAntoAr 
Ewotneers.—Wood Memorial Hall, Neweastle-on-Tyne. Th. 
+6 


4rn. 


following } saree will be open for discussion :- he Prodi 
tion and ission of Compressed Air in Mines,’’ by Mr 
John T. Pringle; “A Self-acting Jig, with Intermediate Land 
ings,” by Mr. E, W. Milburn. 2 p.m. 
MONDAY, JUNE 6rw. 
Roya Instirvtrion or Great Brrrary.—Albemarle-strect, 


Piccadilly, W. 1. General meeting. 5 p.m. 


TUESDAY, JUNE 7ra, TO FRIDAY, JUNE lors. 
InstiTvTION oF Exvecrrica, Enotreers.—Summer meeting 
to be held at Scottish Centre. For programme see page 338 
Ladies cordially invited to take part in meeting. 
WEDNESDAY, JUNE 
InstrruTion oF Exscrricat ENGINBERS : Wiae.ess Sre- 
TION. —Savoy-place, Victoria Embankment, W.C. Paper : 
‘ Electric Oscillations along Straight W ires and Solemoide! by 
Professor J. 5. Townsend. 6 p.m. 
THURSDAY, JUNE Orn. 
Imperial College of Science and 
Paper on “ Achromatian,”’ 


Sra. 


THe Opricat Sociery. 
Technology, South Kensington. 
by Mr. Horace Lee. 7.30 p.rm. 

INsTITUTION OF Mintne Enornerrs.—Rooms of Geological! 
Society, Burlington House, Piccadilly, W. 1. General Meeting. 

ollowing papers will be read, or taken as read :—(1) ** Third 
R the Committee on ‘The Control of Atmospheri 
Conditions in Hot and Deep Mines,’ : 
ture and Moisture in Deep Coal Mines,” by Mr. J. P. 
(2) “* Characteristics of Outbursts of Gas in Mines,”’ by Professor 
Henry Briggs, (3) “The Use and Distribution of Shale Dust 
in Mines,” by Mr. H. C. Harrison. The following papers, which 
have already appeared in the ** Transactions,”’ will be diseussed 
—(a) “The Better Utilisation of Coking Slack,’ * by Messrs 
A. E. Beet and A. E. Findley ; (6) “The N — Occurrenc 
of Carbon Monoxide in Coal Mines,” by Mr. Ivon Graham ; 
(ec) “ An Improved Method of Determining ee Relative Direc - 
tions of Two Reference Lines or for Mining Surveys,’ 
by Mr. T. Lindsay Galloway ; (d) ‘ Froth Flotation as Applied 
to the Washing of Industrial Coal,"’ by Messrs. Ernest Bury, 
Walter Broadbridge, and Alfred Hutchinson, 11 a.m. 


FRIDAY, AND SATURDAY, 
l0rn, AND \|its. 


or Water Ewornerrs.—Couneil Chamber, 
For programme see page 552. 


Observations of Tempera. 


JUNE Orn, 


THURSDAY, 


INSTITUTION 
Hull. Summer general meeting. 
FRIDAY, JUNE lors. 


or Mixine Exomnkers.—National Physical 
Visit. 10.30 a.m. 


INSTITUTION 
Laboratory, Teddington. 
Albemarle street. 


Royat Ixetiretion oF Great Brrrarn. 
Piccadilly, W.1! Discourse, “ Absolute Measurements of 
Sound,” by Dr. Arthur Gordon Webster. 9% p.m. 


WEDNESDAY, THURSDAY, FRIDAY, AND SATUR- 
DAY, JUNE lors, l6rs, lira, AND 18ru. 
InstrruTion OF MuniciPalL anp County ENGINEERS.—I nsti- 
tution of Civil Engineers, Great George-street, Westminster, 
S.W. 1. Annual general meeting. For programme see page 552. 


THURSDAY AND FRIDAY, JUNE l6ra AND lin 


Tur Newcomen Soctety.—Queen's College, Paradise-street, 
Birmingham, headquarters for summer meeting. For programme 
see page 608. 9.45 a.m. each day. 


THURSDAY, FRIDAY, axnpwj SATURDAY, JUNE 16ru, 1718, 
AND ISTH. 

Barrisp 4WarTerworks AssociaTion.—The tenth annual 
general meeting and conference of the British Waterworks Asso- 
ciation will be held at Bolton on Thursday, June 16th. in the 
m at 11 a.m., there will be a meeting of the executive 
committee of the Association in the Bolton ‘Town Hall. in the 
afternoon, at 2.15 p.m., the members will be welcomed by the 
Mayor, and after the transaction of formal business a paper by 
Mr. "0. G. Henzell on “ Reinforced Concrete Roads and their re- 

and Maintenance of Wates Maips" 
ln the evening, at 7 p.m., there will 
be a dinner in the Mayor's Room at the Town Hail. The tollow- 
ing two days will be devoted to excursions. 








THE NEWCOMEN SOCIETY. 


Tax Committee of the Newcomen Society—secretary, H. W. 
Dickinson, the Science Museum, South Kensington, 5.W. 7 
has now made arrangements for a sunuver meetimg in Birming- 
ham. The ¢ ane, which is given in detail below, has been 
80 achtngnd that :nembers wha are unable to be present at the 
whole meeting may yet join in at whatever function is convenient 
to them. Members are‘at liberty to bring guests. Expenses 
will be defrayed individually, with the exception of those 
marked *, for which arrangements must be made beforehand. 

Thursday, June 16th.—0.45 am., * meet at headquarters, 
Queen's College, Paradise-street. Tickets covering the cost of 
the meeting 28. each. 10 a.im., visit places of interest. Motor 
cars by courtesy of Mr. W. H. Dugard, member, Messrs. Heaton 
and Dugard’s old rolling mill engine and chain machines, Old 


pumping engine, Birmingham Canal Navigations, Lawley 
street. Old pumping enyine, Warwick Canal, Bordesley. 
| p.m., arrive at uarters. Lunch at one of the restaurant + 


near. 2 p.m., meet at the Boulton and Watt Room, Free 
Reference Library, by kind permission of the Libraries Con.- 
mittee. Mr. Seymour Jones will present his pay on “The 
Invention of Roller Drawing in Cotton Spinning.” Inspection 
of Wyatt MSS. Inspection of Boulton and Watt collection. 
5 p.m., interval for tea. 6 p.m., meet at Library, Queen's 
College, Paradise-street. Presidential address. Light refresh- 
ments, by invitation of the president. Informal diseussion of an) 
objects of interest that members nay be able to bring. 

Priday, June Vith.—9.46 a.m., meet at headquarters, Queen « 
College. Visit rolling mill engine at Winfield's Rolling Mill-. 
Cambridge-street, three minutes’ walk. Birmingham = Art 
Gallery, talk on collection of arms by Mr. C. F. Greener, member. 
12.42 p.m., train to Leamington Spa, from Snow Hill Station, 
1.15 p.m., * lunch at Regert Hotel, Leamington Spa. 
Tickets 5s. each. 2.15 p.m., * motor tour to Chesterton and 
Harbury Wind:aills, conducted by Mr. H. D. Haines and the 
president. Tickets 3s. each. 5.30 p.m., arrive in Leamington. 
‘Téa at the Pump Room. 6 p.ta., train to Birmingham, G.W.R. 





on the 31st inst., and requests that all communications in the 





future should be addressed to him at “ Wreneote,’’ Windsor, 
until further notice 


» Barisitighasn, 


6.27 p.m., train to Paddington, G,W.R. 7,30 pan, train to 
G.W.R, 7.50 pom., train to Paddington, G W.R. 
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Locomotive Footplate Experiences. 
No, XV.* 
By E. C. POULTNEY, O.B.E. 


GREAT WESTERN RAILWAY: PADDINGTON 
BRISTOL—No. IL. 


PapprneTon TO Bristot (TemPteE MeEaps), 


The 11.15 a.m, express on the day when I travelled 
by it consisted of eight eight-wheeled corridor coaches, 
the total weight behind the tender being 261.7 tons, 
not counting passengers and baggage. The number of 
axles was thirty-two. Two carriages, 614 tons, were 
slipped at Bath, leaving about 200 tons to be taken 
on to Bristol, 

The Great Western main line carriage stock is 
quite imposing in appearance, and is slightly wider 
than that used on nearly all other lines, as the running 
gauge is a little less restricted. About 10 min. or 
rather less before the time of starting, the engine, 
Queen Phillipa, No. 4037, backed on to the train, 
and, punctual to the moment, the guard gave the 
signal to start, and off we went. There is, I believe, 
a speed limit of 10 miles per hour between Paddington 
and Westbourne Park,so no particular hurry was made 
on the part of the driver, but even so we averaged 
24 miles per hour for the first 1.2 miles to Westbourne 
Park Station, passed at 11-18 exactly, just 3 min. 
for the 1.2 miles, At starting, the pressure gauge 
indicated 200 lb., and the driver had the regulator 
about half open, but during the first 2 min. or so he 
gradually pulled the engine up to 23 per cent. cut off. 
The exhaust steam injector having been started, the 
fireman began a regular round of firing, consisting 
of five scoops of coal every two or three minutes, The 
Great Western fire-door is in two halves, sliding in 
top and bottom guides across the fire hole. By a 
simple arrangement of levers and connections, one 
handle controls both doors, Each time coal was put 
on, the injector was stopped and the door was closed 
wfter each shovel of fuel. Throughout the run of 
118.3 miles, which occupied 133} min., the pressure 
never fell below 210 lb., and only three times touched 
225 lb., these occasions being at Slough, 184 miles, 
then just after passing through Dauntsey, 87.8 miles, 
and again just after passing through Box Station, 
101.9 miles. The average pressure, the mean of 
~ixteen different readings, was 217 lb. 

We gained speed very steadily. The 5.3 miles 
between Westbourne Park and West Ealing, passed 
ut 11.24 55 sec., took 6 min. 55 sec., the 4.4 miles 
on to Hayes required 4 min. 35 see., the passing 
time being 11.294, and the further 74 miles to Slough, 
passed at 11.37 10 sec., took 7 min. 40sec. It would 
have been rather less, only we were slightly checked 
by signals at Slough, and passed through the station 
with steam off. For these distances the speeds 
averaged 46, 57.6 and 58.7 miles per hour. At 
Reading we were again checked by signals, which 
brought the average speed for the 17.6 miles from 
Slough down to 53.8 miles per hour, this distance 
having taken 19 min. 40 sec. The train is booked to 
pass Reading at 11.57. 

We got through the station in spite of the checks 
mentioned at 11.56 50 sec., so were well up to time. 
tecovering quickly from the Reading slow,we reached 
Didcot in 18 min. 10 see. for the 17.1 miles, passing 
through the station at 12.15 exactly, the 53.1 miles 
to Didcot from London having thus taken exactly 
60 min. The distance between Reading and Didcot 
was covered at an average speed of 51.8 miles per 
hour, The engine was now running very well, with 
the regulator a full one-third open, and the cut-off 
18 per cent., the steam pressure being between 
210 lb. and 220lb, The fireman was most regular 
in his work, and kept to his five shovels of fuel every 
2 min. or so, and as he frequently watered the coal 
on the tender with the hose provided for that purpose, 
he added materially to my comfort. Between Didcot 
and Swindon, all uphill, we took 234 min. for the 
24.2 miles, equal to 61.7 miles per hour, and the 
following 5.6 downhill miles to Wootton Bassett 
were run in 5 min, 10 sec., speed 64 miles per hour. 
The passing times at Swindon and Wootton Bassett 
being 12.38} and 12.43 40 sec. respectively. The 
succeeding 4.8 miles to Dauntsey, passed at 12.47 
40 sec., which includes the run down the Dauntsey 
Bank of 1 in 100, were covered in the quick time of 
4 min., speed 71.9 miles per hour, and thence on to 
Chippenham, mostly downhill at 1 in 660, with a 
short up length at the same inclination, took 6} min. 
for the 6.3 miles, average speed 60.7 miles per hour. 
We passed Chippenham at 12.53 55 sec., and had 
thus run the 40.9 miles from Didcot in 38 min. 55 sec., 
or at an average speed of 63.2 miles per hour. The 
regulator was one-third open, the cut-off 18 per cent., 
and the average steam pressure was about 220 Ib. 
for the entire distance. . 

The following 4.3 miles, all uphill, on to Corsham 
took 5 min. 20 sec., as we passed that station at 
12.59}, speed 48.3 miles per hour, This lower speed 
was due in part to the fact that the regulator had 
heen elosed a little, being now not more than about 
quarter open. Between Corsham and Box we were 

slowed slightly by permanent way repairs going on 
in the tunnel, and the time between Corsham and 
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Box Station, which was passed at 1.3 5 sec., was 
3 min. 50 sec. for the 3.6 miles, the speed being 56.5 
miles per hour. Through the tunnel and down the 
bank to Box the regulator was almost shut. Between 
Box and Bath we averaged 54.5 miles per hour, 
running the 5 miles in 54 min. Passing through 
Bath Station at 30 miles per hour at 1.8 35 see., the 
regulator was shut, but was soon opened again to 
about one-third, and then with the cut-off set for 
20 per cent., we ran the final 11.4 miles to Bristol 
in 20 min. 25 sec. At Foxswood we had a long slow 
to 4 miles per hour, owing to the water troughs being 
under repair ; this, with the necessarily slow approach 
to Bristol and the time taken in coming to @ stand 
at the far end of the station, accounted for the low 
average speed for the last part of the run of 34.3 
miles per hour. 

We actually stopped at Bristol at 1.28}, just 
1} min. before the booked arrival time of 1.30 p.m. 
after a good run. The 118.3 miles had been rum in 
133} min., or at an average of 53.2 miles per hour. 
The best work was undoubtedly done between Didcot 
and Chippenham, when 40.9 miles -were covered at 
63.2 miles per hour. 


Bristot To PADDINGTON. 


Returning the same day by the 5.0 p.m. express, 
booked to do the 117.7 miles to Paddington 4 
Badminton, in 130 min., representing an average 
speed of 54.4 miles per hour, I had the same loco- 
motive, Queen Phillipa, as on the down journey, and 
and same driver and fireman. The train was heavier, 
consisting of ten eight-wheeled corridor coaches, the 
empty weight of which was 3014 tons, the number of 
axles being forty. One coach, 35 tons, was slipped 
at Reading, and as we had to go through the platform 
road at the station, we had to slow to 30 miles per 
hour. The train left Bristol at 5.14 p.m., and the 
first 4.9 miles up to Filton, passed at 5.133, took 
12} min., equal to 24 miles per hour. We were slowed 
twice by signals befure passing Filton, and went 
through the station with steam off, and were slightly 
checked again by signals during the next 1.1 mile on 
to Stoke Gifford, wnich station was passed at 5.154, 
instead of 5.13, the booked time ; thus the 1.1 mile 
had taken 1}? min., equal to 37.7 miles per hour. 
The following 11.7 miles to Badminton are alli 
uphill at 1 in 300. This distance required 16 min. 
5 sec.; equal to 43.7 miles per hour. The regulator 
was two-thirds open, the cut-off 25 per cent., and the 
steam between 200 lb, and 210 1b. We 
Badmiititon at 5.31 35 sec., against 5.27, the booked 
time. We were 14 min. late leaving Bristol, 3} min. 
behind at Filton, 2} min. at Stoke Gifford, and 
4 min. 35 sec. late at Badminton. After - passing 
Badminton a great effort was made to make up lost 
time, and we ran the 17.1 miles déwn to Wootton 
Bassett, passed at 5.47, in 15 mim. 25 sec., giving the 
good average speed of 66.5 miles per hour. 

From passing Wootton Bassett at about 40 miles 
per hour, the following 5.6 miles to Swindon, uphill 
for the first part and then level, took 6} min.; the 
average speed was therefore 49.8 miles per ‘hour. 
The train passed Swindon at 5.53}, against 5.50 
booked, so we were here 3} min. late, as against 
4 min. 35 sec. at Badminton. From Swindon to 
Didcot 24 min. are allowed, the booked passing time 
at Didcot being 6.14. Unfortunately, betore reaching 
Didcot, we were stopped 3} min. by adverse signals, 
so that the time for the 24.2 miles was 29} min.; as 
we did not pass Didcot till 6.234, the speed’ for this 
distance was 49.2 miles per hour. This unfortunate 
delay caused us to be 9} min. late at Didcot. 

From Didcot on to Reading, passed at 30 miles per 
hour, took 19 min. 40 sec. for the 17.1 miles, the 
passing time at Reading being 6.43 10 sec., and the 
average speed 55 miles per hour. Another effort 
was made between Reading and Slough to get back 
some of the lost time, and we ran the 17.6 miles 
smartly in 17 min. 20 sec., or at 60.7 miles per hour. 
The passing time at Slough was 7.0 30 sec., 10} min. 
behind. 

Passing Slough we were running pretty fast, and 
the following 7.4 miles to Hayes, passed at 7.5 55 sec., 
only took 6 min. 25 sec.—70.2 miles per hour. How- 
ever, this good running gained us very little, for we 
were slowed twice before passing West Ealing, and 
once afterwards, and did not finally come to a stand 
in Paddington, right up at the buffer stops, till 
7.26 40 sec., or 16 min. 40 sec. behind the booked 
arrival time of 7.10 p.m. The last 10.9 miles from 
Hayes had taken 19} min., equal to 33.2 miles per 
hour. Between Badminton and London the regulator 
was half open, and the cut-off 18 per cent. The 
boiler pressure varied somewhat, being 2001b. at 
Badminton, 2201lb. at Wootton Bassett, and at 
Swindon, Reading and Slough 195 lb.. We took water 
from the track troughs at Chipping Sodbury, 4 miles 
west of Badminton, and again at Goring, about 
9 miles east of Didcot, at which place also we had 
taken water on the down journey. 


PADDINGTON AND BRIsToL. 

Travelling again to Bristol on the day following 
the runs just described, | had engine No. 4036, Queen 
Elizabeth, with a heavy train of ten eight-wheelers, 
weighing 332} tons, exclusive of passengers and 
baggage. The number of axles was forty. 


Again a very punctual start was made, and we 
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were through Westbourne Park at 4.3 20sec., 3 min. 
20 sec. for the first 1.2 miles, giving a speed of 21.6 
miles per hour. The regulator was fully opened on 
starting, but afterwards closed to one-third, and the 
engine linked up to 24 per cent., and a little later to 
20 per cent. cut-off. At Paddington the steam pres- 
sure was 220\b., and thence to Bristol varied from 
220 lb. to 190 Ib., a mean of thirteen readings being 
205 lb. The fireman worked in much the same way 
as the man I had the previous day, except that he 
did not stop the injector when firing. Generally, 
five to seven shovels of coal were given at a time, 
and the ate of firing was about the same as with 
Queen Phillipa, about every two or three minutes. 

We gathered speed at a very uniform rate as tar 28 
Slough, as the 5.3 miles between Westbourne Park and 
Ealing took 7 min. 35 sec., the 4.4 miles on to Hayes 
took 5 min. 5 sec., and the further 7.5 miles to Slough 
took 7} min., speeds of 43.5, 50.8 and 61.3 miles 
per hour. The passing times for these stations were 
Ealing 4.10 55 sec., Hayes 4.16, and Slough 4.23}. 
Passing Slough the regulator was closed a little, it 
then being about quarter open, and the engine was 

back to 16 per cent. cut-off. These adjust- 
ments had the effect of bringing the speed down to 
60.3 miles per hour between Slough and Reading, 
which station was passed at. 4.40}, the 17.6 miles 
taking 17} min. 

The 17.1 miles on to Didcot required 18} min., . 
our passing time for that station being 4.59}, and 
the average speed 55.5 miles per hour. The time 
between leaving London to passing Didcot was thus 
594 min. for the 53.1 miles, 45 sec. faster than on the 
previous day with Queen Phillipa, caused by the 
faster running on this occasion between Hayes and 
Reading. The 24.2 miles up to Swindon, passed at 
5.24, the booked time exactly, required 24} min., 
making an average speed for this distance of 58.9 
miles per hour. Down the next 5.6 miles to Wootton 
Bassett we did not run particularly fast, taking 
6 min. to passing the station at 5.30, the speed 
averaging 56 miles per hour, the time to this poimt 
from Paddington being just 90 min., and the distance 
82.9 miles, giving an average speed of 55.2 miles 
per hour. Queen Phillipa ran this distance the day 
before in 88 min. 40 sec., but with a very much lighter 
train of 261 tons against 302} taken by Queen Eliza- 
beth. Between Swindon and Wootton Bassett and 
on to Dauntsey, all downhill, the regulator was only 
just open, with cut-off 16 per cent., and the steam 
pressure 215lb. Running so lightly had the effect 
of making the exhaust steam beat down very mich, 
so that at times the driver was quite. unable to see 
through his window, and had to step over to the left 
now and again to look for his signals. The chimney 
is perhaps a little low relatively to the cab, owing, of 
course, to the tapered barrel of the boiler, but 1 will 
not say that this caused the exhaust steam to beat 
down more than it would have done otherwise. 

We passed Dauntsey at 5.34 35 sec., running the 
4.8 miles from Wootton Bassett in 4 min. 35 sec., 
or at an average of 62.7 miles per hour, and stopped 
at Chippenham after having been slowed by signals 
approaching the station at 5.42 55 sec., 1 min. 5 sec, 
before time. The 6.3 miles from Dauntsey had been 
covered in 8 min. 15 sec., 46.0 miles per how. 
Between leaving Chippenham at 5.47 and passing 
Corsham at 5.56, we were slowed by signals, and for 
permanent. way repairs at Corsham, so that 9 min. 
were taken for the 4.3 miles, giving a speed of 28.9 
miles per hour. 

Leaving Chippenham, the steam pressure was 
195 lb., the regulator full open, and the cut-off 30 per 
cent., afterwards reduced to 20 per cent., the regulator 
being closed to about one-third open. From Corsham 
down to Box took 5 min. 35 sec. for the 3.6 miles, 
the passing time at Box being 6.1 ef secs, speed 
38.7 miles per hour. This slow speed made the train 
late in arriving at Bath, the time there being 6.7 
20 sec., 1 min. 10 sec. behind time. The time between 
passing Box to stopping in Bath was 5} min. for the 
distance of 5 miles, equal to 52 miles per hour. 

After leaving Bath at 6.13}, we ran the last 11.4 
miles to Bristol in 17 min. 40 sec., stopping in the 
station at 6.30 55 sec., instead of 6.30, the booked 
time. The speed for this distance was 38.3 miles 
per hour, due to the long slow over the troughs at 
Foxswood and the careful run into Bristol Station. 


Up From Bristow with a Goops TRAIN. 


My next and last run on the Great Western was 
made on Mr. Churchward’s fine new engine, No. 4700. 
She is of the 2-8-0 type, having 5ft. 8in. coupled 
wheels, specially built for running fast “ vacuum 
goods’’ trains. Unfortunately, when I made my 
trip the load was much too light, only thirty-eight 
four-wheeled wagons and a brake van, not more than 
400 tons. The train was the 10.5 ex Temple Meads, 
and called by the men ‘The Cocoa,” because it 
usually. takes, amongst other goods, consignments of 
Messrs. Fry’s commodities up to London. 

This engine is quite large, but as a full description 

in THE ENGINEER as recently as June 20th, 
1920, I will not say much about. it here, and simply 
be content by recalling that the outside cylinders are 
19in. by 30in., and that the boiler is interchangeable 
with the previous 2-8-0 and 4-6-0 two-cylinder 
engines, and also with the 4—6~0 four-cylinder engines. 
The smoke-box is, however, rather longer, to make 
the distance between the third and the leading coupled 
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axle long enough to accommodate the three pairs of 
54in. wheels. The cylinders interchange with the 
other outside cylinders used on the 4-8-0, 4-6-O-and 
2-6-0 classes, except that they are bored out to Iin. 
instead of being 18in. or 18}in: All other details are 
in line with current Swindon practice. A Swindon 
superheater is fitted, and the working pressure is 225 db. 

As I have said, the train was much too ‘light 
for the engine; in fact, one of the 2-60 outside 
eylinder engines would have done all that was re- 
quired, and probably with greater economy. The 
engine, of course, handled the train with the greatest 
ease ; the regulator was never at any time more than 
half open, and only that going up the Dauntsey Bank, 
and through the Box Tunnel, all the rest of the time 
it was about one-third open. The reverse lever was 
in notch 2 generally, except on the banks mentioned, 
when it was dropped to notch 3. 

We left Temple Meads at 10.3—10.5 booked—and 
the East Depét at 11.18 p.m., passed Bath at 11.453, 
and stopped at Chippenham for water and examina- 
tion of the train at 12.16 p.m., giving speeds of 21.7 
and 25.4 miles per hour. We left Chippenham at 
12.27} a.m., and were stopped by signals at Swindon 
at 1.3 a.m., 16.7 miles in 35} min., so that between 
these points the engine maintained an average speed 
of 28.4 miles per hour. : 

Between Swindon, left at 1.6 a.m., and Didcot, 
. passed at 1.553, we were slowed twice by signals, 
and so took 49$ min. for the 24.2 miles, against the 
33 min. allowed, thus averaging 29.6 miles per hour. 
The next 16.1 miles to Reading West Junction took 
24} min., 40 miles per hour. At Reading, a fitter 
from the locomotive department came te examine 
the sight-feed lubricator, which had given trouble 
all the way from Bristol by refusing to work, and as 
there was no auxiliary means of supplying oil to the 
valves and pistons, the driver was anxious to have 
the lubricator attended to. However, nothing could 
be done, and we left again at 2.38}, and after being 
stopped twice by signals, arrived at Acton at 4.124 
a.m., the 32.7 miles taking altogether 93} min., 
23.4 miles per hour. We left Acton after a wait of 
10} min., at 4.23}, and eventually got up to Padding- 
ton Goods about 5.45 a.m. 

I do not think your readers will consider this run 
of much interest. The feature of the trip was the 
remarkably smooth running of the engine. For a 
two-cylinder engine, having outside cylinders, she 
was very steady, and was just the same at both high 
and low speeds. The 4~—6—-0 express engines are also 
wonderfully steady, but that feature is expected with 
four cylinders. 

Another point with both the 4-6-0 and the 2-8-0 
engines is the smoothness of their running; they 
ride so well on their springs. Of course, in con- 
sidering this feature, the nature of the ent 
way must be taken into account, and on the Great 
Western the road bed is very good; nevertheless, 
I think the system of spring equalisation adopted is 
in @ great measure responsible for the easy riding 
of the engines. 

In conclusion, I have pleasure in recording my 
thanks to Mr. G. J. Churehward, chief mechanical 
engineer of the Great Western Railway, for his 
kindness in granting me facilities for making the 
very interesting observations which have formed the 
subject of this article. I have always been attracted 
by modern Great Western locomotives, and it has 
therefore been a special pleasure to me to be able to 
watch their working from the footplate. Unfor- 
tunately, the loads were somewhat light for the 
engines ; even so, however. the trips I made were in 
every way enjoyable and instructive. 


CONCLUSION. 


This article is the last of the series under this 
title. In writing I have endeavoured not only to 
give an idea of the actual performance of the various 
locomotives on which I have travelled, but also to 
indicate how they were operated. For the purpose 
of writing my contributions I have travelled as a 
special representative of THE ENGINEER 2260 miles, 
and all the runs made have had their particular 
interest, while the locomotives, without exception, 
have done their work well. In some cases I have. been 
unfortunate in having the engines much underloaded, 
which condition is never satisfactory ; however, it 
will be appreciated that such instances cannot be 
avoided. 

To those of my readers who have in any measure 
enjoyed reading “‘ Locomotive Footplate Experi- 
ences,” I would say that the conception and arrange- 
ment of these articles is entirely due to the Editor of 
THE ENGINEER, and that but for the kindly interest 
taken in these journeys by the locomotive engineers 
of those English and Scotch railways, who courteously 
granted me facilities for making my observations, 
these records of performance could not have been 
written. It may be said without fear of contradiction 
that the series of runs is unique, and that nothing of 
the kind has ever been attempted before. Many and 
many times have trains been timed from comfortable 
compartments—who can ever forget the work of the 
incomparable Rous-Marten ?—but the idea of putting 
the observer on the footplate to record, not only speeds, 
but the method of handling engines, and to carry out 
that programme on all the great lines of England and 
Scotland, was something for which the Editor of 
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Thermionic Valves. 


Like many other important inventions, the 
thermionic valve is really the outeome. of a com- 
bination of discoveries. Just as Senatore Mar- 
coni is generally believed to be the sole originator 
of wireless telegraphy, so is Dr. Fleming frequently 
given the entire credit for the introduction of this 
wonderful “ valve,’’ which has proved of immense 
service in connection with all branches of radio 
transmission. The origin of the invention can, 
however, be traced mainly to an experi t made 
by Edison, who, as far back as 1884, fixed a platinum 
plate between the legs of an incandescent lamp 
filament and found that when a galyanometer was 
connected to the plate and the positive, terminal of 
the heated filament a current was indicated, although 
little or no current could be detected when the 
galvanometer was connected to the plate and the 
negative pole of the filament. At the time this 
phenomenon could not be explained, but it is, of 
course, now known that when a metallic wire or 
carbon filament is made incandescent in a high 
vacuum there is & constant evaporation or emanation 
of negative electricity in the form of electrons. Dr. 
Fleming was the first to employ this principle in 
wireless telegraphy. Using a lamp with a nickel 
cylinder around the filament, he found, in accord- 
ance with his previously formed theory, that if the 
eylinder were charged with positive electricity it was 
instantly discharged by the negative electricity 
escaping from the filament, whilst if charged nega- 
tively, no discharge occurred. Hence it was evident 
that if the cylinder were charged alternately posi- 
tively and negatively, the electron emission would 
cause & continual flow of electricity in one direction 
through the cylinder. In 1914, Dr. Fleming took out a 
patent covering the use of this device for the rectifica- 
tion of both low and high frequency currents, and it 
was used as @ wireless detector. 

This invention formed the starting point for sub- 
sequent important improvements, one of which con- 
sisted in the introduction of a second eylinder com- 
posed of metal gauze or closely wound spiral wires 
between the lamp filament and metal cylinder, By 
the introduction of this third electrode into the valve, 
Dr. Lee de Forest, of New York, made use of a new 
principle, and incidentally brought himself into con- 
flict with Dr. Fleming. In wireless circles the func- 
tions and advantages of this and other valves which 
have since been introduced are, of course, well under- 
stood, but in other branches of engineering, and, 
perhaps, even in some branches of electrical engi- 
neering, the great value of the device may not be 
properly appreciated. Dr. Lee de Forest used his 
valve originally as a wireless detector. When em- 
ployed in that connection a battery has its negative 
terminal connected to one terminal of the filament, 
and the other terminal is joined to the solid metal 
cylinder or, as it is technically termed, the “‘ plate,” 
and a telephone receiver is inserted in some part of 
the circuit. On raising the temperature of the fila- 
ment to incandescence by a separate battery, usually 
composed of three cells, the other battery, which 
is called the plate battery, forces negative electrons 
into the filament, and those electrons escape across 
the vacuum and pass through the holes in the per- 
forated cylinder or “* grid,”” and return to the battery 
by way of the telephone receiver, which is, therefore, 
traversed by a steady current flowing in one direction. 
This steady current does not, of course, cause the 
telephone receiver to emit sound, but if a small 
charge of negative electricity be imparted to the grid, 
which is interposed between the cylinder or plate 
and the filament, the grid will then repel and stop 
the flow of electrons from the filament. In this 
manner the telephone receiver can be made to respond. 
In wireless telegraphy the grid of the valve is elec- 
trified by the oscillations in the receiving aerial, 
which are employed to produce other oscillations in 
a tuned cireuit connected to the valve filament and 
grid, and at each negative charge of the grid there is a 
sudden drop in the electron current set up by the 
plate battery, producing in turn a sound like a click 
m the telephone receiver. 

Many investigations have been carried out during 
recent years in connection with thermionic valves, 
and it has been found, among other things, that 
electrons are emitted profusely when the filaments 
of these valves are coated with metallic oxides ; but 
it is sufficient for those who have not hitherto had 
the opportunity or inclination to look into this 
subject to note that a very small change of energy 
employed to charge the grid negatively will greatly 
reduce or stop altogether a very much larger amount 
of energy in the form of current flowing in the plate 
and telephone circuit. It is by using it to control 
the flow of a relatively great current that the valve 
becomes an amplifier. Variations in a very small 
current can be made to produce similar variations in 
a very much larger current, and by using the amplified 
variations of the plate current of one valve to create 
similar changes in the electric state of the grid of a 
second valve, and so on, for any desired number of 
valves worked in cascade it is possible to produce a de- 
tector of extraordinary sensitiveness. This magnifying 
property of the thermionic valve has proved an im- 
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paper, read before the Institution of Electrical 
engineers, for example, it was shown how the ther- 
mionic valve had ov , or at any rate had greatiy 
simplified the telephone relay or repeater problem 
on long lines, and had enabled speech currents to be 
taken up from one line and magnified and then handed 
to another line. Again, with the aid! of these valves, 
it is possible to amplify weak induction currents 
picked up from a cable laid under water and to obtain 
loud and reliable signals in a telephone receiver on 
board a ship, thereby enabling the navigating officer 
to steer his vessel with ease and safety in foggy 
weather. During the war cascade amplifiers were use| 
for tapping enemy communications. Minute earth 
currents and induction currents were stepped up and 
recorded at great distances. The amazing knowledge 
which the Germans showed of British movements 
was largely due, it is said, to the fact that with the 
aid of cascade amplifiers they were able to read ow 
telegraph and telephone messages under the securit, 
of their own lines. Still another use to which these 
amplifiers have been put is that of regulating tho 
voltage of wind-driven generators on aeroplanes. 
New and extremely useful applications of the ther- 
mionic valve are, in fact, constantly being brought 
to light, and it is now being utilised for purposes 
which no one dreamt of at the outset. Professor 
Whiddington has discovered, for instance, that tho 
valve can be employed for making extremely fine 
measurements, and according to one report, which. 
unfortunately, is lacking in detail, it has been possible 
to measure the deflection of a solid wooden table 
when subjected to such a small weight as that of a 
coin placed on its edge. 

But apart altogether from the fact that the ther- 
mionic valve can be used as a detector and amplifier, 
it can also be made to produce electric oscillations, 
and has provided an extremely effective transmitter 
for wireless telephony. By coupling together the 
plate and grid circuits of the valve matters can be 
so arranged that the variations of the grid voltage 
ereate corresponding changes in the plate current, 
and these changes are again used to create the varia. 
tions of the grid voltage which sustain the plate 
eurrent variations. When once the oscillations are 
started they are self-sustained, and the energy require! 
for their sustenance is drawn from the battery in 
the plate circuit. Hence it will be perceived that the 
thermionic valve not only converts electric oscilla 
tions into Cirect currents but also operates in the 
reverse sense and converts a direct current into 
electric oscillations. With the aid of the thermionic 
valve used as an oscillator the unintermittent or 

istent waves needed for wireless telephony can 
readily be obtained, and by amplifying the oscilla- 
tions by means of cascade valves, speech has been 
successfully transmitted over very long distances. 








H.M. Airship R 38. 


At the Royal Airship Works, Cardington, near 
Bedford, the airship R 38, the latest and largest 
lighter-than-air craft produced in this country, is now 
all but complete and awaiting her trials. The Carding- 
ton Airship Works, it may be recalled, were con- 
structed during the war for Messrs. Short Brothers, 
under a special arrangement with the Government. 
They cover a very large area and are completely 
equipped with all the various departments, the work 
of which goes to the making of an airship. Among 
other features, they include a very handsome range 
of offices, a shed capable of housing during construc- 
tion two airships 700ft. in length, hydrogen plant on 
the Lane system, witha capacity for producing 100,000 
cubic feet of purified gas per day, two gas holders with 
a capacity of half a million cubic feet each, a light 
alloy casting and rolling department, a meteoro- 
logical and wireless station, metal and woodworking 
shops, engine tést house, laboratory, canteens, a 
model village, and other adjuncts. We have no idea 
what the factory cost the nation, but that it repre- 
sents an immense sum is obvious to all at first sight. 
Its contribution towards winning the war is repre- 
sented by two airships which the Government is now 
anxious to give away, and one of which, we believe, 
succeeded in sinking a submarine, with a second 
doubtful. Since the énd of hostilities the factory, 
taken over by the Air Ministry in April, 1920, has 
been engaged upon the construction of the airships 
R 37 and R 38. The R 37 is 80 or 90 per cent. com- 
plete, but work upon her has been suspended. The 
R 38 is now virtually completed. When she leaves 
the works, building activity on the R37 may be 
resumed, but otherwise the factory will probably be 
closed down, nor is it easy to conceive its re-opening 
for any purpose other than the building of airships. 

The airship R38 has already had a chequered 
history. She was designed in the spring of 1918 by 
the Admiralty airship staff, more or less as a reply to 
the large high-flying German craft of the “L71” 
type. She was intended to be the first of four similar 
vessels, and was begun at Cardington by Messrs. 
Short in November, 1918. The Armistice led to the 
decision to cancel the construction of the four vessels, 
but the United States Navy Department at the 





critical moment interposed with an offer to purchase 
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the R38 when completed. This offer was accepted 
by our Government, and an American crew is now 
in this country in training to fly the vessel across the 
Atlantic. The airship was thus designed by the 
Admiralty, begun by Short Brothers, and completed 
by the Air Ministry, and is to be sold to the United 
States Navy. For the greater part of the construc- 
tional work, the Air Ministry is responsible, the actual 
control of the building having been in the hands of 
Mr. C. I. R. Campbell, the superintendent of the 
factory. 

On page 620 and on this page we give some views 
of the vessel as we saw her in her shed on Friday of 
last week. Rigid airships in their general design are 
nowadays so largely based on the principles rendered 
familiar by Count Zeppelin’s craft, of unfortunate 
memory and fate, that we need not stop to describe 
in detail the vessel as a whole, but will merely call 
attention to some of the features which may be held 
to distinguish the R 38 from her fellows. 

-The vessel is stated officially to be the largest rigid 
airship yet constructed in any country, its capacity 
being 300,000 cubic feet greater than that of the 
surrendered German airship L71l. Unlike other 
airships produced in this country—such, for example, 
as the R 33 and R 34, which were substantially copied 
from the design of the Zeppelin “‘ L 30” class—the 
R 38 is an entirely British vessel in every respect. 
She was designed and has been completed for naval 
purposes, and has therefore been made as light as 
possible in order to enable her to aseend to a very 
great height. Germany’s experience with airships 
during the war showed the paramount necessity of 
a high ceiling, and in the “L711” class this deside- 
ratum culminated in the attainment of a maximum 
flying altitude of about 24,000ft. In the R 38 the 
designed ceiling is about 25,000ft. It should be ex- 
plained, however, that this height may not now be 
attained, for the vessel has not been finished as 
originally planned. In the altered circumstances, 
advantage has been taken to introduce improvements 
and additions, such as bow mooring fitments, the 
added weights of which have somewhat reduced the 
vessel’s designed performance. 

With the exception of these later additions, every- 
thing possible has been done to reduce the weight 
and resistance of the parts of the vessel. A very 
noticeable item in this connection is the arrangement 
of the radiators in the engine cars. In the R 37 and 
earlier vessels the radiators are arranged to be raised 
and lowered vertically, so as to present a greater or 
less amount of their cooling surface outside the skin 
of the car. In the R 38 the radiators are permanently 
fixed inside the cars, the noses of which are provided 
with a rising and falling shutter or with louvres in 
order to regulate the cooling effect. The air after 
passing through the radiators is deflected to openings 
in the sides of the cars, so that the engine attendants 
do not suffer any inconvenience from it. From a 
door in the side of the car a step ladder slopes upward 
to a port hole in the hull of the vessel, whence internal 
steps lead down to the central walking way, which 
extends the whole Jength of the vessel. One side of 
the step ladder forms one of the struts to the car 
which it serves. In order to reduce wind resistance, 
the other side is arranged to be closed up against the 
first when the ladder is not in use, the rungs being 
hinged and the sides recessed to permit the folding 
action to be carried out. The closing of the ladder is 
made automatically to close the port-hole door in 
the main hull. It should be added that, unlike other 
designs, all the engine cars, of which there are six, 
are arranged as wing cars, the control cabin at the 
forward end alone being situated on the centre line. 
We understand that the absence of centre line engine 
cars was dictated by the impossibility of so placing 
them in a vessel, the hull of which was to be 85ft. 4in. 
in diameter, and which was to be built in a shed not 
more than 100ft. high. At the time of our visit and 
as represented in the accompanying engravings, the 
vessel was something more than half gassed, and was 
floating unsupported by cradles, but was anchored 
by weights and spring balances at eight points along 
her length. 

Each engine car contains a 350 horse-power Sun- 
beam engine, so that the total power of the vessel is 
2100 horses. The attachment of the cars to the main 
framework is carried out by means of wooden struts 
and stay wires, and appeared to us to be distinctly 
on the side of flimsiness. A novelty, or so we under- 
stand, is to be found in the method of transmitting 
the propeller thrust to the hull framework. For this 
purpose, a steel cable is led backwards and slightly 
upwards from the centre of the propeller boss to a 
point on one of the principal members of the frame- 
work of the hull. A wire similarly arranged stretches 
forward from the nose of the car to take the pull of 
the propeller when the engines are reversed. The 
weight of the car struck us as being insufficiently 

supported for inclined attitudes of the*vessel’s longi- 
tudinal centre line. Four of the engines are fitted 
with exhaust cooking apparatus, to which the 
members of the crew bring their food by way of the 
folding step ladders to which we have already referred. 

Running within the hull on its under side for nearly 
its whole length is a trapezium-sectionéd passage, 
about 10ft. high and 10ft. wide on its lower and longer 

side, When the gas bags are fully inflated they form 
the roofgand the two sloping sides of this passage. 
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The “ floor,”’ shown open in the engravings, is covered 
in by canvas. The actual walking way is a plank 
less than lft. wide, supported on ths horizontal cross 
girders of the “floor.” At one point this plank 
widens out into a ply-wood platform, to provide a 
mess room for the crew. Close at hand are the sleep- 
ing quarters, the bed frames being tubular members 
slung by wires from the roof of the passage. These 
frames are disposed on each side of the lft. gangway. 
One has, of course, to get used to sleeping on an air- 
ship with aothing but a layer of canvas between one 
aad eternity. In places the lft. gangway is provided 
with a wire on each side at hand level for the support 
——more moral than material we should think—of 
those requiring it. Elsewhere a more solid form of 
support is obtained from the rows of petrol tanks, 
which at certain points a.e disposed on each side of 
the plank. These vessels each contain 190 gallons 
of petrol. There are fifty of them, so that*when fully 
loaded the vessel ¢an carry some 30 tons of fuel. 
Certain of the containers are arranged in, slings in 
such a way that they can be instantly discharged bodily 
from the vessel to lighten her in ease of emergency. 
Elsewhere the space on each side of ‘the gangway is 
occupied by water ballast bags, emergency lubricat- 
ing oil tanks and bomb racks. In the case of the 
water bags, each of which contains half a ton, the 
discharge of the ballast is controlled by the officer in 
charge, who can eject at will a known quantity of 
water from any of the bags by pulling one of a series 
of levers in his cabin. For this purpose, the bags are 
calibrated, so that the quantity of water discharged 
from them when the valve is opened for a given 
number of seconds, from one upwards, can be tabu- 
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THE CONTROL CAR 


lated for the officer’s information. The discharge of 
the water ballast is Chiefly resorted to for trimming the 
vessel when alighting, and is frequently a source of 
some unpleasantness to the landing party. 

Towards the stern of the vessel the central gangway 
dips down by a series of steps into the interior of the 
lower vertical stabilising fin, whence steps aseend 
again to @ machine gun ¢ockpit at the extreme tip 
of the tail. We are assured that this cockpit is the 
most comfortable position in the vessel when in 
flight, as it is quite removed from the noise of the 
engines and from the draught. Going towards the 
bow, the gangway gives. access to the control car, 
to which is attached a Wireless room and the ¢aptain’s 
cabin. Further on, the gangway leads to a flight of 
steps, which, ascending along the curved under- 
side of the nose of the hull, ends at a door, through 
which the crew my enter or leave by way of a moor- 
ing mast. A “ eatwalk”’ runs along the whole length 
of the top side of the hull to permit the gas valves 
to be examined when the vessel is in flight. Access 
to this catwalk i@ gained_by means of vertical rope 
ladders, passing “upwatds within tubular fabric 
casings between two of the forward and two of the 
after gas bags. As Usual, automatic safety valves are 
provided on the gas bags at their lowest points. The 
gas discharged through them is led into a vertical 
trunk, and finds its way to an outlet on the upper 
surface at the maximum distance away from the 
engines. 

The airship was designed to co-operate with the 
Grand Fleet in the North Sea, and has been completed 
purely as a naval vessel for its ultimate owners, by 
whom she will be given the distinguishing mark 
ZR2. She is to be equipped with fourteen Lewis 


earry four 520lb. and eight 230lb. bombs. The 
bombs, it may be added, are carried and discharged 
vertically, ‘with the nose end “upwards, and not 
horizontally as is usual in bombing aeroplanes. They 
are thus called upon ‘to execute a half-somersault 
during the deseent. The object of stowing them 
vertically nose upwards is to facilitate their being 
fused just before discharge. 

The following is a tabular statement of some further 
data concerning the ship :— 








Length 695ft. 
Diameter 85ft. 4in. 
Capacity . , 2,700,000 cubic feet 
Total normal lift 83 tons 
Disposable lift é 50 tons 
Number of gas bags .. 14 
Estimated full speed 69-70 m.p.h. 
Cruising speed .. .. 60 m.p.h. 
Endurance at full speed 5000 miles 
Endurance at cruising speed 6500 miles 
Normalcrew .. .. .. 28-30 
Estimated ceiling 25,000ft. 


As for cost, no precise information is available 
regarding the money spent on the construction of 
this particular airship, but we understand that if 
another of her type were required it could be built 
for about one-quarter of a million pounds. It may be 
noted that a vessel of the R 38 design, adapted for 
commercial transport, coull accommodate forty 
passengers and 2 tons of freight, and so loaded could 
perform a non-stop flight to Egypt in about forty- 
eight hours. As a result of the experience gained in 
the design and construction of the vessel, a new design 
has been produced for an improved type of airship 
with a gas capacity of about four million cubic feet. 
This vessel, it is stated, would be able to carry fifty 
passengers and 13} tons of freight on a non-stop flight 
to Egypt in about forty hours. 








The New Southwark Bridge. 


Ow Monday of this week his Majesty the King in semi- 
state opened the new Southwark Bridge across the river 
Thames. The new structure spans the river between 
Queen-street, City, and Bridge-street, Southwark, and 
re s a bridge on the same site built by the Rennies 
—father and sons—just over a century ago. The old 
bridge was erected for a private company, and for forty 
five years was operated on the toll system. In 1864, 
however, the City Corporation, by means of a money pay- 
ment to the company, secured free passage to the citizens, 
and in 1867 purchased the bridge outright for the sum of 
£200,000. The oid bridge was never popular, even after 
being freed, for it suffered from the narrowness of its 
roadway, and still more from the steepness of the ap- 
proaches, particularly that on the City side. In addition, 
to the users of the river it was a source of trouble by virtue 
of the fact that it was carried on three spans, whereas its 
near neighbours-—London Bridge and Cannon-street rail 
way bridge on one side, and Blackfriars railway and Black- 
friars road bridges on the other—have each five arches. 
Nevertheless, the old bridge, built of cast iron and con 
structed on a peculiar system with wedges and bolts, 
was very interesting from an engineering point of view. 
An account of its construction and demolition was given 
in our issue of April 17th, 1914. 

The building of the new bridge was decided upon about 
twelve years ago, but was seriously retarded by the war. 
Material could not be spared for it, nor could the necessary 
labour be afforded to complete it. It is of interest to 
record, however, that special permission was obtained to 
finish the piers to a degree that would enable a temporary 
bridge to be erected rapidly thereon in the event of cross- 
river communication being interrupted by enemy action 
The designing of the new bridge was entrusted to Messrs. 
Basil Mott and Hay, with Sir Ernest George as consulting 
architect, while the contract for its construction was 
placed in the hands of Sir William Arrol and Co., Limited. 

In conformity with its neighbours, the new bridge has 
five arches. The longest span is 140ft. 6in., and is in the 
centre. The two shore spans are each 123ft., while the 
intermediate spans are 13}ft. 9in. Each arch is composed 
of seven steel ribs, spaced at Sft. 9in. apart, except as 
regards the two outer ribs, which are 5ft. from their 
neighbours. Beyond the outer ribs on each side cantilever 
arms project for a distance of 6ft. 5in., and serve in part 
to support the footpaths. The footpaths are each 10ft. 
wide, and beneath them are laid the various mains and 
cables which have to cross the bridge. The roadway is 
35ft. in width, and is carried on eross girders and dished 
steel plates, whereon are laid im succession a layer of 
concrete, one of bitumen and ome of concrete smooth 
finished to receive wood blocks. The four piers rest on 
steel caissons filled with concrete, and are composed of 
brickwork hearting faced with granite. 

In comparison with the old bridge, the new structure 
has a total width between parapets of 55ft. instead of 
42ft. 6in., whilé the crown has been lowered 7ft. or there 
abouts, with the result that the maximum gradient of the 
approaches has been reduced from 1 in 18 to | in 32. The 
headroom beneath the central span is 26ft. as measured 
from the Trinity High Water Mark. The cost of building 
the new bridge, £375,000, has been borne entirely by the 
funds at the disposal of the Bri House Estates Com- 
mittee of the City Corporation and will involve no charge 
on the ratepayers. These funds are derived from an 
ancient foundation endowed originally for the purpose of 
keeping Old London Bridge in repair. Within the past 
century or so they have been used to build or widen the 
existing bridges within the City’s boundaries, and will, of 
course, be called upon to meet the expense of constructing 
the new St. Paul's Bridge between the Southwark and 
Blackfriars bridges, should the erection of that structure 
be finally determined upon. 
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Railway Motor Coach with Internal 
Combustion Engine. 


Ty a recent issue our contemporary Le Génie Civil gave 
an interesting description of a railway motor coach which 
has been built to the designs of Monsieur P. E. Leroux, 
consulting engineer of the Compagnie de Fives-Lille. 
The coach, which is intended for transporting the personnel 
of the Carvin Mines, in the Department du Nord, is note- 
worthy not only in being driven direct by an internal com- 
bustion engine, but also because the engine itself 
several novel features. The coach, which is illustrated in 
Fig. 1, is designed to attain a speed of 50 kiloms, per hour 
when propelling a total weight, including its own, of 61 tons. 
It is carried on two four-wheeled bogies, one of which is 
fitted with an engine. The interior is divided up as follows, 
starting from the forward end :—Driver’s compartment, 
a third-class compartment to seat thirty passengers, a 
central platform to accommodate fourteen standing 
passengers, @ compartment divided into two parts by a 
sliding door, the first part containing seats for twelve 
second-class passengers and the second seats for eight 
first-class passengers, and finally the driver's compartment 
for use when the vehicle is travelling backwards. The for- 
ward driver's cabin is made entirely of metal, the rest of 
the body being composed of wood and sheet steel. The 
total length over the buffers is 16.5 m.—say, 54ft. lin. 

_The engine, which is of the two-cycle vertical opposed 
piston type, drives the two axles of the motor bogie by 
means of two pairs of connecting-rods of different lengths. 





erank for working the scavenging pumps, and outside these, 
again, the crank for driving the wheels. The scavenging 
pump cranks are set at 90 deg. to the main cranks. The 
main bearings are forced lubricated, and both the crank 
shaft and the connecting-rods have holes drilled in their 
le to take lubricant to the various bearing surfaces. 


| The cylinders and pistons are water-cooled by a circulating 


It has two cylinders. The crosshead of the upper piston- 


rod of one cylinder is connected by means of a specially 
shaped coupling-rod to the crosshead of the lower piston- 
rod of the other cylinder. Similarly, the upper crosshead 
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valves are arranged in the fuel supply pipe near the fuel 
valve box and before the non-return valve. The cam sha( 
is driven from the crank shaft by an upright shaft an 
bevel gear, and reversal is effected by the familiar sliding 
can. 

There is only one fuel pump for each cylinder. It is of 
the plunger type. There is one nickel steel suction valve 

























































































FIG. 1—THE LEROUX RAILWAY MOTOR 


water system working under a pressure in the neighbour- 
hood of 20 Ib. per square inch. The cooling water may 
either be led to a tank suspended from the chassis or into 
radiators placed under the seats in the passenger compart 
ments. 

The cylinders are 200 mm. in diameter and the stroke 
250mm. The compression chamber is, of course, the 
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of the second cylinder is coupled to the lower crosshead of | space between the two opposing -pistons, and into that 


the first cylinder. 
are set at 180 deg. 


The cranks of the two pairs of cylinders | space, too, the fuel oil is injected. 
The arrangement appears to be that | required by each cylinder being twice that necessary for 


The quantity of oil 


designed by Mr. Fullagar—see Tags Enqineer, June 10th, | an ordinary cylinder, regu'ation is facilitated. The exhaust 


1914, January 30th and February 6th, 1920—and as it is 
well shown in the illustrations no detailed description is 


called for 





takes place through over-run ports. 
The fuel valves are of the needle type and the degree 


On each side of the main cranks is a further | of opening can be varied whilst running. Needle by-pass 
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COACH 


and two bronze discharge valves having orifices of different 
sizes. A striking piece, actuated through a series of levers 
and rods from each of the driver's control standaris, 
allows the suction valve to be lifted at the commencemen 
and during a part of the discharge stroke, so that any) 
excess of fuel beyond that required for the working of the 
engine can be returned to the fuel tank. It is only when 
the valve is again resting on its seat that the fuel is forced 
into the cylinder. Hence the driver has a considerable 
amount of control over the power developed by the engine 
and, consequently, over the speed of the vehicle. By suit 
ably connecting the striking piece just mentioned with the 
air supply regulator the amount of air necessary for com 
bustion is varied in accordance with the quantity of oil 
injected. The injection air is comp In a two-stage 
compressor, the pressures at the two stages being 8.37 
kilos. and 70 kilos. per square centimetre—say, 119 |b. 
and 995lb. per square inch——trespectively. The two 
cylinders, which are single acting, are a in tandem 
and are cast in one with the cylinder covers of the scaveny 
ing air pumps. The compression cylinders and the valve 
cases are completely water-jacketed and the coil whic: 
forms the receiver between the two compressor cylinder 
is also immersed in circulating water. The pistons are 
lubricated by special high-pressure lubricators, minera! 
oil alone deing used. To prevent the air pressure rising 
above a predetermined maximum in the air receivers there 
is an automatic valve working in conjunction with the 
suction valve of the low-pressure compressor cylinder, 
which prevents any air reaching the latter till the air 
pressure in the receivers has fallen below the fixed limit. 
In addition to discharging into the high-pressure receivers, 
the compressor supplies, through a reducing valve, the 
cylinders containing the air used for putting the engine in 
motion and starting the train, as explained later. 

The scavenging air is raised to the required pressure in 
two double-acting pumps arranged one on each side of the 
engine cylinders. They are furnished with piston valves. 
by means of which one or other of the following functions is 
obtained :— 

(1) The pumps may be made to act as motors for start 
ing the engine ; 

(2) The pumps may be used for producing scavenging air 
when the engine is operating normally ; and 

(3) The pumps may discharge into the reservoirs con- 
taining the starting air. 

The control of each distribution valve is effected by a 
linkage seen in Fig. 6 By rocking the curved link the 
movement and reversal of the motion of the valve can be 
effected in a well-known manner. From each of the 
linkages, the fixed point of whieh is on the frame of the 
engine, there are worked on one side the circulating water 
pump, and on the other the fuel supply pump, the latter 
being furnished with an automatic device which puts it 
out of action when the reservoir into which it discharges 
is full. In each of the piston valve heads are arrange«| 
valves which act as discharge valves when the pumps are 
used to supply compressed air to the reservoirs for starting 

Above the first distribution pistons, at such a height 
as to enable the necessary section for the discharge of the 
scavenging air to be obtained without excessive clearance, 
are fixed two other similar valve heads, also provided with 
delivery valves, which are adjusted for the proper 
scavenging pressure, that is to say, between 0.1 kilos 
and 1.5 kilos. per square centimetre, or from 1.3 Ib. to 
21}1b. per square inch. When working, scavenging 
suction takes place in proportion as the distributing valve 
opens communication with the cylinder, so that by vary- 
ing the degree of admission by means of the reversing lever 
the discharge pressure can be varied between the limits 
above mentioned. The capacity of the scavenging air 
pumps is 1.65 times that of the engine cylinders. 

To make the scavenging pumps operate as motors the 
reversing lever is first of all moved into the notch on the 
sector appropriated to the direction in which it is desire«| 
that the engine should revolve. The starting air coming 
from the receivers under a maximum pressure of 4 kilos. 
per square centimetre —say, 57 lb. per square inch—first of 
all traverses a tubular heater through which are passe:| 
the burnt gases from the engine cylinder. It is then lel 
by piping, in which is a non-return flap valve, to both ends 
of the distribution chamber. The air enters between the 
distributing valve, closing the central valves, and enters 
the scavenging pump cylinders, on the pistons of which 
it presses during the first half of their stroke. It is then 
exhausted into the engine cylinders, expelling any burnt 
gases there may be in them and filling them with pure air 
for the next compression stroke. As soon as a sufficien! 
number of revolutions of the engine have taken place 
less than a dozen génerally—a centrifugal vernor 

at the end of the cam shaft automatically shu‘ 
off the starting air and the air pumps then resume their 
normal working, i.e. supply scavenging air. 

When the scavenging pumps have to work as compressors 
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a device is brought into play by means of which the delivery 
valves, which are intended to work at the ordinary pressure 
of scavenging air, are held on their seats until the required 
compression pressure is reached. This device consists of 
a group of four emall bell-crank levers fulerumed on the 
centre body of the valve. One end of each lever presses 
against the central delivery valves, whilst the other end 
runs in a longitudinal slide. This slide is mounted on a 








fuel into the cylinders and the other air at a pressure of | 
4 kilos. per square centimetre to be used for the first start- | 


ing up of the motor vehicle and eventually for working the 
scavenging pumps when the coach is started on subse- 
quent occasions. This auxiliary compressor is in the for- 
ward driving cabin, in which are, also, an electric lighting 
set and, of course, all the apparatus, &c., for starting and 
stopping the vehicle. 
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To estimate the quantity of compressed air expended 
between ‘two startings it is assumed that there is a start 
every eight minutes of travelling time, and that for the 
fuel injection 5.5 litres of air at a pressure of 70 kilos. per 
square centimetre are used per horse-power per minute. 
Each start necessitates the use of 213 litres of air at a 
pressure of 4 kilos. per square centimetre. This volume 
of air is exactly that which is produced by the scavenging 
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FIG. 3—LONGITUDINAL AND TRANSVERSE SECTIONS THROUGH ENGINE COMPARTMENT 


sinall piston fitting in a cylinder. When compressed air 
is admitted to the cylinder it moves the slide forward, thus 
rocking the levers and pressing the valves to their seats 
until the pressure behind them is sufficient to lift them. 
Delivery of air also takes place through the valve on the 
outermost distributing pistons. The compressed air finds 
ite way into the space above the suction valves which are 
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The weight of the coach in working order is 24,500 kilos. 
empty or 29,000 kilos.—say, 28} tons—fully loaded with 


| sixty passengers. The trailers each weigh 16,500 k‘los., 


so that the total weight of a train and two trailers ‘s 
62,000 kilos.—say, 61 tons. 

Starting the engines by means of the scavenging air 
pumps and compressed air can be effected in a distance of 






































































































































umps when acting as compressors, when use is made of the 
sir ie braking uigenee as soon as the speed is reduced to 
10 kiloms. per hour, account being taken of the increase 
in volume brought about by the heating of the air at con- 
stant pressure by the exhaust gases. ‘ . 
At a speed of 35 kiloms. per hour the mechanical effi- 
ciency of the machinery in motion is 77.5 per cent., and 
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mounted on the covers of the valve box, and, as is the case | 25 m., the speed reached at the end of a run of that length 








when the scavenging pumps are acting as motor cylinders, | being 6 kiloms. per hour. The engine cylinders then take 
holds them firmly on their seats, and finally lifts the non- | up their work, and at a speed of 50 kiloms. an hour the 
return valve at the commencement of the piping leading | power developed at the peripheries of the driving wheels 
to the storage reservoirs. | is 150 horse-power with an average train resistance of 

An auxiliary three-stage air compressor driven by a| 8 kilos. per ton. At an average speed of 35 kiloms. per 
petrol engine delivers air at a pressure of 150 kilos. per | hour the energy absorbed by the scavenging air pumps is 
square centimetre—say, 2132 Ib. per square inch—into a 8.5 horse-power, or 6} per cent. of the total power required 
reservoir on which are mounted two reducing valves, one | to drive the train, while the necessary to operate 
of which delivers air at a pressure suitable for injecting | the air injection pump is 12} horse-power. 


OF ENGINE AND SECTIONS THROUGH MAIN AND AIR-COMPRESSING CYLINDERS 


ing pumps and injection air or absorb 
With a consumption of 0.2 litres of fuel 
effective horse-power hour, the consumption is 


0.482 litres for the whole train and 0.008 litres per gross 
ton-kilometre. As 1 litre equals approximately 1 . 76 pints 
the consumption per effective horse-power hour works out 
at 0.352 pints. 
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Coal Costs and Competition: The 
Real Problem. : 


By E. T. GOOD. 


BririsH industry can stand coal twice as dear as 
American industry can, because in this country we 
have our mines, works, and ports all close together, 
whereas in the United States vast distances separate 
the coal from the iron ore, and the furnaces from the 
shipping ports. But we cannot successfully compete 
in the markets of the world whilst our coal is anything 
like four times as dear as American coal. It may not 
be necessary to reduce our wages very much per man 
or per week, but our wages per ton must be drastically 
reduced. We require an increased tonnage per unit 
of labour. Forty years ago we obtained over 300 tons 
of coal per year, or siz tons per week, per man 
employed at the mines. Now, with greatly improved 
appliances, lights, and ventilation, we are getting less 
than 200 tons a year—less than four tons per week— 
per mine worker. Industrial Britain—especially the 
mining industry—must decide, and decide quickly, 
between “ ca’ canny” and starvation. This is the 
hard fact and the plain issue. 

Let us draw a comparison between British and 
American mining conditions. When we were getting 
300 tons per head per annum the Americans were 
producing 400 tons. That was natural. American 
coal is easier to get than British coal, and, as just 
mentioned, we can stand coal twice as dear as our 
rivals can. But what is not natural is that whilst 
American output per man has advanced from 400 tons 
to 1000 tens a year, British production has deelined 
from 300 tons to 200 tons. Making all due allowances 
for different natural conditions and for the smaller 
number of mechanical cutters employed in this 
country, it is not extravagant to say that our British 
output per man ought to be equal to at least half the 
American output. Withthe many huge and splendidly 
equipped mines opened out in this country within 
the last twenty years, and with the great improve- 
ments made in most of the older mines, our output 
per man ought to be greater now than at any previous 
time. Yet it is more than 33 per cent. less than it 
wes a generation ago. This is the real coal problem, 
and it must be tackled forthwith unless we are to 
perish. We cannot wait until other sources of indus- 
trial power are fully developed. The time may come 
when we shall manage without coal; but that time 
is not yet. We must have cheaper coal in the imme- 
diate future if we are to escape ruin. 

Exact cost comparisons between Britain and 
America are difficult, but we can get near enough to 
the mark of accuracy for all practical purposes. Our 
figures for the first three months of this year show 
miners’ wages to absorb 29s. 63d. per ton of coal sold. 
Add free or cheap coal and rent allowances for the 
miners, and it will be seen that in the first quarter 
of 1921 the wages cost of a ton of British coal at the 
pits was 30s. That was my own estimate before the 
official figures were available. I alsp wrote that the 
wage cost of coal production was four times as high 
in Britain as in America, and I have been seriously 
challenged to furnish proofs. 

Against these official British figures I have no 
identically comparable American returns ; but I have 
something very near the standard. For example, 
the Federal Commissioner of Labour Statistics 
reported that the 20,354 miners employed at the 
seventy-eight mines taken for statistical purposes 
in the United States received £294,934 in wages in 
two weeks in January, 1921. That was slightly less 
than £7 5s. per man per week. _ Unfortunately, the 
output figures are not supplied at the same time. 
But we can get a rough estimate. 

The Mine Statistician of the United States Bureau 
of Mines says that the American coal output per man 
employed increased from 651 tons in 1901 to 1012 tons 
in 1918. Possibly the rate of increase has not been 
quite maintained, but there is nothing to indicate that 
the production per man has gone back by more than 
a trifle, if at all. We know that the 1920 output was 
the best but one in the history of the American coal 
trade. It is a safe assumption, therefore, that the 
production per man is about 1000 tons a year, 20 tons 
per week for fifty weeks in the year, against our British 
output of 200 tons a year, or 4 tons per week. 

Thus it appears that whilst the American miner 
produces 20 tons for £7 5s., the British miner only 
produces 4 tons for £6. In other words, the American 
labour cost is 7s. 3d. per ton, whilst the British cost 
is 30s. 

There is other evidence to the same effect. Only 
last year the United States Federal Trade Com- 
mission published a report based upon the returns from 
541 mining companies in the three States of Maryland, 
Virginia, and West. Virginia. It was shown that for 
the year 1918 the costs of production varied between 
the districts from 1. 63 dols. to 3.09 dols. perton. The 
realised’ prices ranged from 2.45 dols. to 2.88 dols. 
Of the total costs of production wages varied from 
26 cents to 64 cents to the dollar. Our British wages 
average between 70 and 80 per cent. We use fewer 
machines, of course. 

But the most comprehensive American figures 
available are those contained in returns supplied by 
1589 bituminous coal companies to the United States 











Federal Trade Commission, covering the month of 
January, 1919, when wages were at their highest 
point. When the returns were analysed it was found 
that the average cost of production was 2.32 dols. 
per net ton, of which wages absorbed 1.74 dol. 
Roughly, that was 8s. per English ton. As there have 
been considerable wage reductions since then, it may 
fairly be taken that the American wage cost is now 
little, if anything, above 7s. per ton, whilst the latest 
British figures—those for March—-show wages at 
27s. 94d. per ton. Let it be repeated and emphasised 
that in our case it is not the wage per man or per week, 
but the wage per ton that counts. 





The Johnsen-Rahbek Effect. 


As the result of letters which appeared in The T'imes 
on Monday and Tuesday of last week, the impression 
has been given that the discovery of Messrs. Alfred 
Johnsen and Knud Rahbek, which we described in 
our last issue, was made in ignorance of the investiga- 
tions of others, and that, strictly speaking, these 
Danish engineers have no claim to originality. It 
would have been very singular if no one had asserted 
that he had done something similar a long time back, 
and the probability is that now the matter has been 
brought to the notice of scientific people by the tech- 
nical Press, others will contend that they also deserve 
credit. But in any case, the assumption that these 
experimentalists have been working without know- 
ledge of what was done more than forty years ago is 
altogether erroneous, as a perusal of their patent 
specification will readily show. it is true that Messrs. 
Johnsen and Rahbek state in the synopsio of their 
lecture, published in the last issue of THR Enomverr, 
that they discovered this force in 1917, but in their 
patent specification to which we have just alluded 
they refer to the retentive force as “a hitherto dis- 
regarded electrical phenomenon,” and not a new 
discovery. 

Furthermore, there seems no doubt that, contrary 
to supposition, Messrs. Johnsen and Rahbek have 
long been familiar with the chalk cylinder loud- 
speaking telephone, said to have been invented by 
Edison about forty-two years ago, for in describing 
their patents they lay stress upon the fact that their 
apparatus is well differentiated from that relic, in 
which a wet chalk cylinder soaked with a solution of 
certain salts is rotated, whilst a strip of conducting 
material makes contact with it. The strip is con- 
nected with a diaphragm, and if the current from a 
microphone circuit is passed through the area of 
contact between the strip and chalk cylinder, the 
arrangement will work as a telephone. The action 
of the apparatus, Messrs. Johnsen and Rahbek con- 
tend, is due to a chemical process, especially the pro- 
duction of gases, resulting from the passage of current, 
and causing a diminution of the natural friction, but 
on account of the very small contact resistance, any 
appreciable attraction at the point of contact is out 
of the question; and would, moreover, if it existed, 
be antagonistic to the action of the apparatus. 

In a letter to The Times of May 31st, Professor 
W. F. Barrett points out that in a paper read before 
the Royal Dublin Society in January of 1880, he 
contested this theory on what seem to be reasonable 
grounds, namely, the difficulty of conceiving how an 
electrolytic product such as a film of gas could be 
created and removed in an infinitisimal portion of 
time. 'We have been unable to find this paper in the 
bound “ Proceedings ”’ of the Society, but as Professor 
Barrett also refers to a summary of it in Nature, we 
take it that we are justified in referring to that journal 
for information. There seems to be no doubt what- 
ever that he found that even when the chalk cylinder 
of one of these Edison telephones was dry, in the 
ordinary sense of the word, the instrument worked 
efficiently, and the conclusion arrived at was that 
instead of the current causing the friction to be 
reduced, as was originally supposed, its effect was to 
increase the friction or “stiction,’’ as Professor 
Barrett called it. As to the precise cause, however, 
the author does not seem to be at all clear. He 
mentions among other things that it may be due to 
the current passing from a good conductor to a bad 
one. Doubtless, he says, “if the chalk were strongly 
heated, its insulation would be too great\ and the 
current would not pass. Thé"tendency of a closed 
electric current is to enlarge itself, and it might be 
to this cause that the phenomenon was due. But 
electro-dynamic action of the current should occur 
equally between a metal cylinder bearing on a metal 
arm, and the author therefore replaced the chalk 
cylinder by a metal one, and by employing a micro- 
phone transmitter at the other end of the line, the 
ticking of # watch was perfectly well heard as soon 
as the brass cylinder was rotated. Whistling, too, 
was imperfectly heard, but not conversation. It 
was the opinion of the late Professor Forbes that a 
peculiar repulsive force was called into play, when 
both electricity and heat were transmitted from a4 
good conductor to a bad one.”” We must confess that 
we find difficulty in making all this fit in with the 
work.under consideration, although in the case of 
the dry chalk cylinder the working conditions in the 
two cases are very much the same. - It should not be 








forgotten, however. that the Johnsen-Rahbek tele- 
phone is a high voltage instrument. 

Evidently this revised theory as applied to tho 
Edison chalk cylinder telephone has either been over - 
looked or ignored, for up to the present no one apart 
from Professor Barrett has called attention to it. 
Writing in last week’s Electrical Review, Mr. Campbell! 
Swinton says that whilst listening to the brilliant 
lecture delivered at the Institution of Electrical 
Engineers, and whilst witnessing the very remarkable 
and beautiful demonstration with the talking violin, 
he experienced some dim feeling that he had in the 
distant past read of similar apparatus working on 
the same principle. He remembered Edison's loud- 
speaking telephone, with its rotating cylinder of 
moistened chalk, but he also recollected that in that 
instrument the passage of the electric current had the 
effect of reducing the friction between the cylinder 
and the metallic slider rubbing thereon, owing to 
electrolytic decomposition, Mr. Campbell Swinton, 
therefore, adheres, in common with Messrs. Johnsen 
and Rahbek, to the original theory. He has, how- 
ever, unearthed another telephone constructed by 
Mr. Elisha Grey, of Chicago, which he considers 
worked on the same principle as the instrumen: 
exhibited at the lecture. One of its peculiarities was 
that the bad conducting material consisted of various 
substances ranging from kid-glove skin to bacon rind ! 








Obituary. 


GEORGE BLAKE WALKER. 


MINING circles have lost one of their most pro 
minent members by the death of Mr. George Blake 
Walker, which occurred at The Grove, Great Malvern, 
the home of his daughter, Mrs. Morrison, on the 3rd 
inst. 

For almost the whole of his business life Mr. Walker 
was associated with the Wharncliffe Silkstone 
Colliery Company, of whieh his grandfather, Mr. 
George Walker, and his father, Mr. Horace Walker, 
were among the earliest proprietors. He was born 
at Cannon Hall, Fir Vale, Sheffield, on January 3rd, 
1854, and was educated at Nassau School, Barnes, 
under Professor Attwell, afterwards going to Ger 
many, where he studied civil engineering, being in 
the country during the Franco-Prussian War. In 1871 
he was articled with Mr. George May, then manager 
of the North Hetton Collieries, and at one time presi- 
dent of the North of England Institute of Mining 
Engineers. At the conclusion of the period of training 
he joined the staff of the Wharnclifie Silkstone Colliery 
as under-manager of its seam. The years which fol- 
lowed were exceedingly strenuous ones for the young 
under-manager, who laboured unceasingly to win the 
laurels which later came to him abundantly. On the 
flotation of the company he became its first secretary ; 
in 1885 he was given a seat on the board, and three 
years later, in succession to his father, he was 
appointed chairman and managing director. He 
retained a seat on the board down to his death, but 
relinquished the responsibility of the chair and 
management three years ago, after a period of forty- 
four years’ active service in the interests of the colliery. 

Mr. Walker’s efforts were ever directed to the 
modernisation of mining equipment, the raising of the 
colliery industry to a higher scientific level, and the 
improvement and greater safety of the working con- 
ditions of the men. He was a pioneer of rescue 
stations,and even of the provision of baths for the 
miners, while he neglected no opportunity of apply- 
ing the latest methods to the treatment of coal and 
its by-products. As an authority on mining problems 
Mr. Walker’s help and counsel were much sought 
after. In that capacity he proceeded to Australia in 
1890 and later to Canada, where he was consulted 
by the Dominion Coal Company regarding the working 
of that concern’s under-sea coal. It is not more than 
a dozen years ago since he almost lost his life in a 
blizzard on the Canadian Rockies while undertaking 
a report on a coalfield there. Within three years of 
his return from Germany Mr. Walker became local 
secretary to the Geological Section of the British 
Association. He was made a Fellow of the Geological 
Society and was first lecturer in coal mining at the 
Firth College, Sheffield, 1881-2. Afterwards he 
became a member of the Council of the Sheffield 
University and of the Technical Committee and 
chairman of the Coal Mining Committee, and on his 
retirement. from active business life he was the 
recipient of the honorary degree of Master of Engineer - 
ing of the University. 

Mr. Walker will be remembered as one of the most 
indefatigable members of the Midland Institute of 
Engineers, a body which he did much to elevate to 
the position it now eecupies. For many years he 
was secretary of the Institute, filled the presidential 
chair from 1896 to 1898, contributed many valuable 
papers, and was the first member to win, the Peake 
medal. In 1918, the year in which he resigned the 
secretaryship of the Midland Institute, he was elected 
president of the Institution of Mining Engineers, and 
the Institution of Civil Engineers awarded him the 
Telford Premium. He was also a member of the 
Sheffield Society of Engineers and Metallurgists and 
occupied the presidential chair of that body in 1910. 
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A Seven-Day Journal. 


Launch of the Effingham. 


THE putting into the water at Portsmouth dock- 
yard on Wednesday last of the light cruiser Effingham, 
a sister ship of the Raleigh, marks the completion 
of what may be regarded as the war-time programme 
of naval construction. There are now no warships 
of any kind in hand either at the Royal dockyards 
or at the yards of private firms. The Effingham is 
one of an interesting class. The Frobisher, which 
belongs to it, is being fitted out at Devonport, and 
she and her sisters. were the outcome of the special 
needs of the war. These ships, to the number of 
five, were laid down to provide a small flotilla of 
high-speed ocean-going light cruisers to check the 
activities of enemy commerce raiders in the outer 
seas. The Effingham, the last of the group, has a 
displacement of 9750 tons, is fitted with seven 7. 5in. 
guns, and is designed for a speed of 30 knots. The 
original intention was that the five vessels should be 
titted to use coal as well as oil fue), but the later 
ships of the type, including the Effingham, are 
equipped to burn oil fuel only, and experience has 
shown that this is likely to give a somewhat superior 
speed. The first of these light cruisers, the Cavendish 

since re-named the Vindictive—was converted into 
an aircraft carrier. The Hawkins, which was the 
second to be completed, is the flagship of the British 
squadron in China, while the Raleigh, which was 
commissioned in April last, is to be the North Ameri- 
can flagship. 


Engineering Wages. 

NeGoriations are still in progress with the object 
of arriving at a settlement of the wages question in 
the engineering industry. The proposals which have 
been put forward by employers are for a reduction of 
és. per week on time rates and 15 per cent. on piece- 
work rates as well as the withdrawal of the special 
Ministry of Munitions bonuses. That a reduction in 
the wages cost in engineering manufacture must take 
place is obvious on @ cursory examination of the 
situation, but the engineering unions are not appar- 
ently disposed to accept the scheme for the reductions 
indicated above to take place by instalments. Em- 
ployers are, however, convineed that there is no alter- 
native, and notices of the first reduction, which is 
to come into operation on June 16th, have been issued. 
it will be recalled that the appeal made to the Ministry 
of Labour to intervene led to a fresh attempt to reach 
an understanding by negotiation. This has resulted 
in the present deadlock. The intention of the trade 
unions is once more to enlist the aid of the Minister 
of Labour, but it is difficult to see how this can affect 
the position. The economic situation in the engi- 
neering industries is such that unless production costs 
are materially reduced it will be impossible for British 
manufacturers to offer effective competition in over- 
seas markets. 


Association of Consulting Engineers. 


Tis little association appears to be doing useful 
work. It was hoped that it might have been possible 
during the past year to have raised the membership 
to one hundred, but partly, no doubt, owing to the 
falling off in industrial activity and the high price of 
money, conditions which reflect on the activities of 
members of the Association, this hope has not been 
fulfilled. The membership, although small, is, how- 
ever, representative of every branch of engineering, 
and the association has secured the recognition of 
Government Departments, local authorities, and 
other public bodies. Presiding at the annual meeting, 
Mr. E. L. Mansergh referred to the negotiations which 
had been in progress with the Federation of Civil 
Engineering Contractors and also with the B.E.A.M.A. 
on,the question of standard conditions of contract, 
on which it is hoped that agreement may eventually 
be reached. Mr. Mansergh also the opinion 
that there should be an outside arbitrator for 
engineering contract to decide questions of additional 


payment. 


Work of the Conjoint Board. 


Tue fourth report of the Conjoint Board of Scien- 
tific Societies is mainly confined to a short abstract 
of the third report of the Committee on the Water 
Power of the Empire. It is shown that too little is 
being done to ascertain the total resources, or to 
secure uniformity in investigation gnd record. It 
is urged that steps should be taken to convene an 
Imperial Water Power Conference in London, at 
which the various Dominions and Dependencies of 
the Empire should be represented. The outcome of 
such a Conference might well be the creation of an 
Imperial Water Power Board with extensive powers 
to carry out a comprehensive policy for stimulating, 
co-ordinating, and, where necessary, assisting develop- 


the fact that scientific investigation is being seriously 
hampered by the heavy cost involved in the publica- 
tion of results. An exceptional number of papers are 
being communicated to the scientific societies, in- 
cluding many held up during the war, while the 
resources of the societies, which have not increased, 
are insufficient at present prices to publish even the 
normal pre-war number. The country is thus in 
danger of being seriously handicapped at a time when 
the rehabilitation of industry is in most serious need 
of scientific assistance. The Board has also dealt with 
questions relating to the formation of National 
Research Committees, in connection with the Inter- 
national Research Council formed in 1919, with the 
collection of scientific data in the former German 
colonies, and with instruction in, technical optics. 


The Cowlyd Lake Dam. 


AN opportunity was recently given among others 
to members of the Liverpool Engineering Society ‘to 
visit the hydraulic engineering works which have 
been under construction for the past four years on 
Lake Cowlyd. The work, which is being carried out 
by Sir Robert McAlpine, is to serve the joint require- 
ments of the Conway and Colwyn Joint Water Board 
and the Aluminium Corporation. The dam, which 
has a total length of 450 yards and a maximum height 
of 45ft. and maximum width at base of 72 yards, is 
designed to increase the depth of the lake by 37ft. 
and to raise the storage capacity from 700 million 
galions to 3100 million gallons. It should be pointed 
out that the Aluminium Company has now joined 
forces with the North Wales Power and Traction 
Company for the supply of electric energy over the 
North Wales and Chester area. When the whole 
scheme, which has included the construetion of a dam 
on Liyn Eigiau, has been completed the capacity of 
the generating plant will be raised to a total of 
15,000 kilowatts. As a result of the hydraulic power 
scheme, which is now reaching an advanced stage, 
the Joint Water Board will be assured of a larger 
supply for domestic consumers. The Board, under 
the agreements in force, has a right to.a half share of 
the increased water supply and the sole right to the 
use of the water at and below the original level of the 
lake. 


Stocks of American Oil. 


Wrru the fuel situation the topic of the hour, the 
issue by the Geological Survey of the United States 
of @ statistical report on the oil situation is extremely 
opportune. It is stated that the petroleum stocks 
aggregated, on April 30th last, 147,200,000 barrels, 
representing an increase of 600,000 barrels as com- 
pared with the position on March 31st. The figure 
recorded is said to be the largest in the history of the 
petroleum industry of the United States. 


Naval Revival of Germany. 


Tue accounts which have appeared in the semi- 
official German Press of the character and proposed 
organisation of the new German navy will be read 
with mingled feelings. Under the terms of peace, 
Germany is restricted to six battleships, twelve 
destroyers and twelve torpedo-boats, and the dis- 
placement of these vessels is also fixéd within certain 
limits. With these vessels smal] squedrons are to 
be organised for the North Sea and the Baltic. Great 
changes have taken place in connection with the 
Imperial dockyards. The on'y one of these which 
will be retained as a naval establishment is Wilhelms- 
haven, but a large part of this establishment has been 
allocated to commercial shipbuilding requirements. 
The Kiel dockyard has been taken over by the 
Deutsche Werke A.G. for commercial shipbuilding. 


New Southwark Bridge. 


By the formal opening of the new Southwark 
Bridge over the Thames some relief will, it is hoped, 
be experience to the congestion of traffic on London 
Bridge, which has, during the past few months, 
become aggravated. The easy approach to the new 
bridge and the fact that it gives access to the whole 
of the district west of London Bridge now served by 
that thoroughfare, suggests that a large amount 
of traffic should be diverted to the new cross-river 
highway. The structure, which was opened by the 
King on Monday last, replaces an iron bridge which 
was designed by Sir John Rennie and was built a 
century ago. It was one of the largest cast iron bridges 
in existence, but comparatively little use was made 
of it owing to the heavy approach gradients. An 
interesting fact is that while the old bridge cost 
£800,000, the new structure has been built for 
£375,000. Owing to the interruption to such works 
caused by the war, it has taken ten years to complete. 
The bridge gives a 35ft. roadway and two 10ft. foot- 





ment throughout the Empire. Reference is made to 


footways of the old bridge. The design of the bridge 
as a five-arch structure, in place of the three-arch 
structure of the old bridge, has brought the piers in 
line with those of. Cannon-street and Blackfriars 
Bridges, and removed a hindrance to navigation 
caused by the position of the piers of the original 
structure. 


Settling the Miners’ Strike. 


THERE are now distinct signs that a way out of 
the mining deadlock has been found. At the delegate 
eonference which is being held to-day consideration 
will be given to the proposals of the Government and 
the improved wage offer from the mineowners, and 
if the recommendation that a ballot should be taken 
is accepted little doubt will remain that this untimely 
dispute will be ended. There is a belief in certain 
quarters that the delegate meeting may to-day 
exercise its powers and declare the strike to be at an 
end, but it is unlikely that any such sudden termina- 
tion of the strike will take place. The end is, however, 
clearly in sight; a greater measure of agreement 
than has hitherto existed has now been brought 
about ; and, best of all, the Government is standing 
aside and allowing the industry to settle the terms 
on which work will be resumed. Advantage will, of 
course, be taken of the £10,000,000 grant from the 
Government, but such questions as standard wages, 
standard profits, and ratio of profits to wages will 
be settled by direct negotiations between representa- 
tives of the owners and the men. 


The Fall in Coal Output. 


THE extent to which the output of the coal-mining 
industry has declined during recent years is not always 
realised by the public, With this fact in mind, and 
in the circumstances which exist to-day, therefore, 
the statistics dealing with the production during the 
eight years ending 1920 are of more than ordinary 
interest. The number of persons employed in the 
industry above and below ground was higher in the 
last year of the series than in any other, but in spite 
of this fact the ovftput was lower in 1920 than in 
any of the seven ydars preceding, with the exception 
of 1918, when the fhumber of persons employed was 
less by 220,000. ln the year 1913, when 1,127,890 
persons were empl}yed, the output was 287,411,869 
tons, whereas in [920 the respective figures were 
1,248,224 persons }mployed and output 229,503,435 
tons, representing } fall in output per head from 253 
to 183 tons. Sucl} figures tell their own story and 
go far to explain jthe present position of the coal- 
mining industry. | 


Empire Air Mails. 


INTERESTING developments are foreshadowed in 
the scheme which has been submitted to the Govern- 
ment by the Agent-General of Tasmania. The plan 
which has been provisionally approved by the pro- 
moters is to form an Imperial Air Company which 
would take advantage of the Government offer of 
airships, plant, and other material now in possession 
of the British Government, and inaugurate air 
services between Great Britain and Egypt, India, 
South. Africa, Australia and New Zealand. The 
capital of the company has been fixed at £1,500,000, 
of which half would be issued, and would, it is hoped, 
be taken up as regards 50 per cent. by Dominion 
Governments, the remaining 50 per cent. being sub 
scribed by the general public. The share of Great 
Britain would be the free gift of the airships and 
material. It is anticipated that it would be possible 
to arrange a time-table of services between Great 
Britain and India of five days, of the same period for 
South Africa, with a ten to twelve days’ service to 
Australia and New Zealand. The scheme is to be 
submitted to the forthcoming Imperial Conference. 





How Trade is Lost. 


Tue extent to which British manufacturers are 
being undersold was illustrated by an incident referred 
to by Sir Edgar Walton, High Commissioner for the 
Union of South Africa, at a luncheon given by the 
British Empire Producers’ Organisation. It appears 
that the South African Government invited tenders 
for railway material. The lowest British tender was 
£39,000, but a Belgian firm submitted a tender to 
supply the material at a cost of £28,000. Sir Edgar 
said it was impossible for any Dominion Government 
to pay the enormous difference represented by these 
tenders in order to give preference to British trade. 
It is true that the total amount involved in this case 
was comparatively small, but it is known that large 
orders for railway and engineering material will soon 
have to be placed by Dominion Governments, and 
will represent a sum of which neither employers 
nor employed in this country can afford te lose the 





paths, compared with a 29ft. road and 6ft. 9in. 





benefit. 
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« ThesLeyland Steam Wagon. 


Ever since the self-propelled traffic movement ‘was 
started in this country the Leyland steam wagon has 
played a prominent part in it, and considering the develop- 
ments that have taken place in mechanical road vehicles, 
it says a great deal for its originators that the firm’s wagon 
in its present form retains the chief features that were 
embodied in the earlier machines, If, however, the 
essentials have not experienced material change, details are 
always undergoing improvement and modification 
Although five standard models are now made, the engine, 
boiler, and other principal parts are common to all, the 
frame, springs, tires and wheels being altered to suit 
customers’ requirements. The general arrangement and 
leading dimensions of the 6-ton wagon are shown in the 
plan and elevation, Fig. 1. Fig. 2 is a general view of a 
5-ton. wagon_with hydraulic: tipping..gear and a special 
body for carrying grain, &e. ‘The other engravings are 
reproductions of photographs of the boiler, engine ancl 
gear-box, crank shaft and connecting-rods and the front 
and rear axles, Just as in the original design, the boiler 
of the vehicle of to-day is of the vertical water-tube 
pattern, and is placed in front of the steering axle. The 
engine is suspended under the framing and between the 
two axles, the power being transmitted to the driving 
axle—which is of the fixed type—by means of two roller 
chains. The fuel is carried in a bunker on the near side 
of the boiler, while on the other side is a similar locked 
receptacle for sundries. The water tank has a yes. agg an 
about 145 gals., and is placed behind the rear axle. 10 
tank is fitted with wash plates, and is carried in an oak 
cradle. It is fitted with a steam water lifter, and its 
tank capacity is large enough to enable the wagon to travel 
from 10 to 18 miles without re-filling. 

The boiler is constructed for a working pressure of 250 Ib. 
Its tubes are vertical, and are curved and arranged in such 
& manner as, according to the makers, to create an active 
circulation of the water. It 1s fitted with a cast iron 
anti-priming tube near the top of the steam space through 
which the steam has to pass on its way to the superheating 
coil, which is fitted above the tubes round the uptake. The 
boiler is stoked from the top by means of a shoot. The 
illustration Fig. 6 shows the injector, féed che-k valve, 
main stop valve, water gauge fittings, and the brackets 
by means of which the boiler is mounted in the frames 
The engine has been recently re-designed, and all the 
machining operatious are now carried out in jigs. It has 
two double-acting cylinders 4}in. diameter by 6in. stroke, 
the cast iron cylinders being bolted to the cast steel oil 
tight crank case, which also contains the transmission 


vided. There is a reduction’ between the crank ft 
and the second motion shaft and between the latter and 
the differential shaft, which carries the chain pirions. | 
The valves are of the drop, or mushroom, type, and are 
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Platform \¢4 





























| gearing. Two forward and one reverse speeds are pro- | shaft, and can be eesily replaced. Timken rollor bearings 


ate fitted on all shefts in the engine. Both the big and 
small ends of the connecting-rods are lined with white 
metal ana have forced lubrication, the oil being circulated 
by means of a reciprocating pump. It will be observed 
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FIG. 1—SIDE ELEVATION AND PLAN OF LEYLAND STEAM WAGON CHASSIS 


enclosed, separate valves being provided for the inlet and 
exhaust. The valves are operated by means of a cam shaft, 
cams and tappets, provision being made for adjustment 
for wear. The cams are all mounted separately on the 


from the illustration, Fig. 4 below, thet the engine and 
crank case are suspended at three points. It will also be 
noticed that all the motion shafts can be removed from the 
easing sideways by the removal of covers held by set 




















FIG. 2—-REAR AXLE 


FIG. 3—-FRONT AXLE 
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FIG, 4— ENGINE 


AND GEAR BOX WITH COVERS REMOVED 
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screws. The cylinders are lubricated by a positive-feed 
lubricator driven by the chain pinions. The engine has 
a normal power of about 40 horse-power, but when fu'ly 
opened out it is, so it is stated, capable of developing twice 
that amount. Six cut-off positions are provided to give a 
gradual hnking up. 

The boiler is fed by means of a gun-metal pump bolted 
to the engine and crank case, as shown in Fig. 4. The pump 1s 
driven at & speed proportionate to the speed of the engine 
by means of an excentric on the second motion shaft 

















It should be mentioned that the differential gear is designed 
so that it can be locked if desired. 

The main frame is built up of heavy rolled steel channels 
securely braced by cross members of the same section, 
with gusset plates riveted to the side members. The 
driver's cab provides good protection“for the driver and 
two other men. The end tipping gear is of the twin-ram 
hydraulic type, and it is operated by steam provided by a 
by-pass from the boiler. 


The wheels are of cast steel and run on hard gun-metal 

















FIG. 7—CRANK SHAFT, CONNECTING-RODS AND CROSSHEADS 


bushes. The wheels are adapted to take solid rubber 
tires, 970 mm. by 160 mm. on the front wheels, and twin 
1050 mm. by 160.mm, tires on the rear wheels. The 
makers are Leyland Motors, Limited, Leyland, Lancs. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE WATER FILM ON TUBES. 


Sir,—-With reference to the article in your May 27th issue on 
“The Water Film on Evaporating and Condensing Tubes,” the 


| writer states : ‘‘ If the rate of condensation is a cubic centimetres 


FIG. 6-WATER-TUBE BOILER 


The arrangement of the gearing is such that the pump 
may be used whether the vehicle is in motion or not. An 
injector is also provided on the boiler with an independent 
suction direct from the water tank. 

The rear axle is of solid nickel-chrome steel, the cast | 
steel spring chairs being shrunk on. The front axle is of 
solid-drawn steel tubing, and also has spring chairs shrunk 
on the ends. The steering gear is of the worm and wheel 
Ackermann type, the thrust being taken on large ball | 
bearings and the whole enclosed in an oil-tight casing. 


per square centimetre per second, we must have V = az at a dis- 
tance z below the top of the tube.” He proceeds to calculate 


that 
bon . . 
i 
o 


b2idr—yort 


Sua 
.9 P 


where b = )’ , and obtains the result that 


ty, = .10886 (ual? . 
This integration would only be true, however, if 6 is constant and 








therefore if a is constant. Sinoe the thickness of the water film 
will vary along the tuhe then a, the rate of condensation, will 
also vary, and it cannot be treated as a constant. In order to 
integrate the expression it would therefore be necessary to obtain 
a as 8 function of z. 

Perhaps the author of the article would be good enough to 
state why he assumes a as constant throughout the whole length 
of the tube. Maurice Conen, B. Eng. 

York, May 30th. 


{I did not mention the variation of the rate of condensation 
along the tube, as I had sativfied myself that it was unimportant, 
and I did not wish unnecessarily to extend the article ; moreover, 
the more accurate expressions do not lead to practically useful 
formule. However, since Mr. Cohen has raised the question, it 
will be better definitely to show that the assumption of a uniform 
rate of condensation all along the tube gives rise to no appre 
ciable error for all ordinary practical cases, the error due to this 
assumption being much smaller than is the probable error in the 
figures for the conductivity of water. 

It is evident that, the water fil:a being thinner towards the top 
of the tube, the condensation there will be somewhat greater. 
Suppose, for instance, that at some given section the condensa- 
tion above the section is 10 per cent. greater than allowed for , 
since the film thickness varies as the cube root of the flow, the 
thickness will be increased by about 3 per cent. Next, if the 
original film resistance was, say, 20 per cent. of the total, it will 
be increased by 3 per cent. of 20 per cent., or by .6 per cent., and 
the temperature difference available for condensation will be 
reduced from 80 to 79.4 per cent., 
only. This shows roughly that the rate of condensation along the 
tube is but slightly affected by the particular distribution, when 
the total condensation remains the same. In other words, the 
mean thickness of the film is of importance, but this mean is 
only slightly affected by distribution of the 
densation. 

To consider the question in a more formal manner, let ¢,, t,, 
and t, be the temperatures of the steam, the steam side of the 
film, and the tube side of the film respectively. and let t be the 
thickness of the film at a distance z from the top: also let » be 
the volume flowing past unit width at z. We then have a filin 


or a reduction of .75 per cent 


the actual con 


thickness at ¢ of f = a of, where a= (34/9 p 3 , and the con- 
densation on unit area will heb (¢, - t,) where 6 depends on the 
steam pressure. If the latent heat is /, then the heat transmission 
per unit area will be bh (t, - ¢,), and the temperature difference 


for the film will be ¢ (t, -¢,) vt . where «¢ = abh/k and F& ie the 
conductivity This film ternmperature difference is also ¢, Ca, 


i 


from which it follows that ¢, = (cw* ¢, + 4)/(1 +¢ vt ); also 


.{-t = + ¢ vt ) and the condensation is 


1 2 
b(t, - t,)/(1 + cut ), which is d w/d z. 
On integrating we find :— 

b(t, 
which is the correct relation (ignoring the 
viscosity and conductivity variations along the tube). 

Now, the practical order of a is .02, that of / is .0001, that of 
h is 540, and that of & is .002; then if we put t, —- 4, = 10, we 
find that, approximately, 


(t, - 


1 - 7a 


t,) x 7) + }cw* . 


between z and +t 


®! 10 100 v + 4004, 

We may now calculate the table following, where the first 
three colurans give v, 2/s@ and t(=— .02 vt ). and the fourth 
column gives the thickness ¢,, as calculated on the assumption 


of uniforn 
values of x 


condensation, or ¢ 02 (x 140)¢ , for the given 


r. x to- 


i . o 
_ -—_ 0 . 00000 . 00000 
am « - 25 01170 01126 
26 0% 53 01474 01447 
.6 — 80 . 01687 .01680 
2... ‘ 110 .01857 01854 
1.0 140 02000 02000 
08188 ). 08088 
98.778 


or the thickness given by the assumption of uniform condensa 
tion averages only 1.2 per cent. less than that given by the 
accurate analysis. 

Mr. Cohen will also note that the equation here given between 
z and v does not allow of solution so as to give ¢ as a direct, simple 
function of x. and so is not suitable for general use, whilst the 


P. H. Parr.) 


extra accuracy obtained is usually negligible. 


TON-MILEAGE PER TON OF COAL ON RAILWAYS. 
Srr,—The interesting figures from a week's work by a Great 
Northern Railway three-cylinder locomotive, as given on page 
593, tempt one to read up the statements previously published 
in Tae Enorneer relating to yet other locomotives. Thus, in 
referring to the advantages of the Schmidt superheater, adopted 
by the London and North-Western Railway. Sir Gilbert 
Clauehton's statement made in 1912—quoted in Tux Enoinerr 
—claimed that it saved in the “Sir Gilbert Claughton 
engines 0.56 o7.of coal per ton-mile, and that the lesser consump 
tion worked out to a coal rate of 114.2 Ib. of coal per 1000 ton- 
miles. The sixteen trips of the Great Northern Railway engine 
are stated to be made on an average of 104 lb. of coal per 1000 
ton-miles. It is well known that during @ short period of 
watched or supervised operation the coal consumption is usually 
about 20 per cent. below those obtained from the same engines 
as revealed in their annual records, and while using coal of the 
same quality as before. In regular service, with the most 
economical of modern superheater engines of the best design, 
122 1b. per 1000 ton-miles is common everywhere, with coal 
evaporating 9 Ib. of water per pound of fuel burnt, inclusive of 
the lighting up. It is not stated if the kindling is included in the 
Great Northern Railway and North-Western Railway figures. 
and train heating in winter season is, probably, not included. 
With coal evaporating, respectively, 5 Ib., 6 Ib., 6.5 Tb., and 7 Ib- 
of water for each pound of fuel consumed the rates per 1000 ton- 
miles rise proportionately over those obtained with coal evapor- 
ating 9 Ib. of water per pound of coal. 
It may interest your readers, as your article on page 59% 
suggests, that the figures of the week from the Great Northern 
Railway engine may give the advocates of electric traction 
“ something to think about,” to learn of the experience of foreign 
railways as stated, not in short test results, but in the gross 
annual coal cousumptions per’ 1000 ton-kilometres—here 
translated into 1000 ton-miles, and for coal evaporating 9 Ib. 


class 








of water per pound 0° fuel. There are two classes of continental 
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regards boilers, superheaters, pressures. and in turning the driv- 
ing wheels through only one-half revolution with each admission 
of the steam to the cylinders; the “ full cycle’ engines differ 
by making two strokes of the piston and turning the driving 
wheels through a complet with each separate admis- 
sion of the steam, as they are, constructively, obliged to work the 
steam 1000 hours in the cylinders against each 500 hours in the 
half-cycle engines, and to heat trains 1000 miles, as against 500 
miles in the “ half cycles ** on a given number of admissions cf 
the steam. 


wee 





Per 1000 Ton-miles. 
Half cycle. Full cycle. 
Year 1907— Ib. Ib. 

Ninety ‘‘ Pacific ’’ locomotives running 
31,038,450 ton-miles on P.L.M 
Railways, France 

Years 1914 to 1920— 

General approximate averages relating 
to the same Swedish express ser- 
viees (mixed services excluded), 
Swedish State Railways 


121 98.9 


123 95 


During short test periods in summer months the continenta! 


fig for bot 7 
igures for bh systems of working are materially lower than | this it will at he that important diff 


those for annual periods, and the water consumption in express 
services with 650-ton trains, descends to 13.2 1b. per indicated 
horse-power hour. 
with German superheaters. 

The Swedish State Railways are still steam operated with 
** Atlantic” . Class A, and six-coupled express engines, | 
Class B, both half-cycle ; ; also Class F Pacific, full-cycle. Unfor- 
tunately for outsiders. all available detailed statistical informa- 
tion concerning the locomotive working is based upon the 
“1000 wagon axle kilometres,’ and as the Class B is used 
alternatively for fast goods services, its high aggregate in truck 
axles at moderate speeds renders comparisons valueless and 
compels the comparison to be restricted to Class A and Class F 
as follows :— 


Total Expenses, in Swedish Crowns, per 1000 Wagon Azle 


Kilometres 
For fuel. For irs. 
Half cycle. Fullecycle. Half cycle. Full cycle. 
Year 1918 .. 137.39 .. 93.31 20.35 14.83 
Year 1919... 105.51 .. 67.34 21.88 12.67 


Differences, half cycle and full cycle : 
cent.; in repair costs, 35 per cent. 

The full-cycle system is now being extended in Germany also, 
in view of the national coal shortage there, for express engines, 
with two 19in. live steam cylinders, 
3000 horse-power, the results from which are anticipated, from 
their equipment, to be much superior to those hitherto realised 
by the process. Cc. R. K. 

June 6th. 


in fuel expenses, 34 per 


LOCOMOTIVE COAL CONSUMPTION. 


Sm,—tThe figures published in your issue of June 3rd, showing 
the working results of Mr. H. N. Gresley’s three-cylinder cagine 
No. 1006 have interested me considerably, more ially 


engines, those named “ half cycle " being identical with ours as | particulars as to the coal consumption from which the ton-mile 


All engines that are mentioned are fitted | 


indicating up to about | 


| figures have been caleulated. The Lancashire and Yorkshire 
figures appeared in your issue of Apri! 15th. The Great Northern 
figure, which is given as .109 lb. per ton-mile, or 109)b, per 
1000 ton-miles is obtained by dividing the consumption per 
mile—51.1 Ib.—by 468, the average load. The figures for the 
Webb four cylinder Jubilee compound have been taken from 
Cassier’s Ma,ozine for July, 1901, and are the working results 
of a run between London and Crewe with the engine Iron Duke, 
when running a special train taking members of the Institution 
of Civil Engineers to Crewe. The Midland pounds 
. 129 Ib. per ton-mile, according to Mr. R. M. Deeley, writing 
in Tue Enerxeer of December 17th, 1909, 1 have no particulars 
of the train weightg or speeds. 

The figures are interesting, but not conclusive, as many 
variables arise when engines on different services on different 
| lines are The steaming qualities of the fuels used 
| may differ consideratly. Mr. W. F. Pettigrew, when locomotive 
| superintendent of the Furness Railways. ys. carried out a series of 
trials with different coals, primarily with the object of deter- 
| mining which would be the cheapest to use. it being recognised 
| that the cheapest fuel would not necessarily be the cheapest | ™ore 
| fuel per ton of train hauled. One i ee 
and the ton-mile results varied from .122 Ib. to . 167 Ib., accord- 
ing to the class of coal used, sifercoe of 27 per nk From 








y arise 
| from the use of different coal alone. 


oti: 









to show a profit, and even under much-bloated ‘‘nationalisation,’’ 
and, yes, Sir, even on one of the very best and well-managed 
State owned railways in Europe. The fiasco which an attempt 
at railway nationalisation in England would bring in its/train 
is simply beyond imagination. Competition is the finest thing 
in the world for everything, and particularly does this apply 
to transportation of any kind ; the other thing is only the excuse 
of the lazy and inefficient, and is not worthy of consideration, 
in my opinion, for England. 

Zirich, June 4th. Wri P. Durrwatr. 


HEAT LOSSES IN POWER PLANTS. 


Sim,—I am certain that your most interesting Leading Article 
on the above very significant subject has been read by al! 
progressive i with great interest. You are perfectly 
correct. There is being wasted to-day most of the heat energy 
which is represented in both coal and oil, and which scandalous 
waste is the real cause why our industries generally cannot 
compete, nor can they hope to complete, with other and much 

more enlightened nations. When you say we are getting a 
return of 10 per cent. with steam plant, you are really stating 
something which is in order actually with 4 to 5 per cent.: the 
10 per cent. is with reasonably modern designed steam plant of 
the condensing type. 

Of course, I must say I have had as much as 13.5 per cent. in 

ted condensing steam plant of “ Garrett” type, 





The performance of the engine George V. is int as 
illustrating the cost of high speed running with heavy ‘trains ; 
an inerease in speed from 56 to 60. 5 miles per hour caused the 
| coal to rise from .111 Ib. to .128 Ib. per ton-mile, 
an increase of 13.2 per cent. The coal consumption of the 
compound engine Greater Britain, with the 160-ton train, is 
| somewhat high compared with the other pounds. I ot 
| state the exact reason for this, but would point out that this 
| figure is the average for # week's working, and includes running 
over the steeply graded Northern Division. The average ton- 
mile consumption from the particulars given in the table are as 
follows -—For simple saturated steam engines, .1661lb.; for 
| simple superheater engines, .1171!b.- and for the compounds, 
. 143 Ib. per ton-mile. They thus take the intermediate position, 
and in so doing conform with the results obtained at Altoona. 
The compounds are 14 per cent lighter on coal than the simple 
| engines, and the superheated simples use 29 per cent. less coal 
than the saturated steam simple, and 14 per cence. less than the 
compound engines. 

Llandudno, June 7th. 











E, Ceem, Povtrxry. 





THE ELECTRIFICATION OF SWISS RAILWAYS. 


Srr,— Your interesting journal evidently has a very extensive 
| circulation, as wherever I have stayed in both Italy and 
Switzerland I come across it in the reading rooms, &c. 

On page 563 of your issue of May 27th. your special corre- 
spondent gives a very interesting and instructive article on the 
above railways, and especially deale with the St. Gotthard 
Tunnel electrified route. Whilst fully agreeing with him that 
it is indeed pleasant to travel through the tunnel with windows 
open and good fresh air—as I well remember going through the 
same tunnel when under steam operation, which was more like 
Dante’ 3 seven hells, what with the sulphur-charged and smoky 

here, together with the stream of water down the windows 





because recently I have been looking up data of a onthe poco 
relative to the working of other engines, the particulars of which 
are tabulated in the accompanying summary. 

It is not.easy to obtain figures of coal consumption of a 


and the slow progress. Indeed, electric traction has given a new 
life to the St. Gotthard route to Italy. 1 must, however, draw 
further attention to his other remarks, especially to the high cost 
of this electrification, not only of the actual electrical part, but 


reliable nature, and in view of this, the following brief references | also to the indirect or consequent costs. As he rightly says, a 
| tremendous amount of money is being spent—right along the 
| whole line, 122 miles from Chiasso to Arth Goldau—in strengthen - 


are made regarding the particulars given in the table. 
First of all, taking the performance of the London and North 














Western engines of the “Precursor” and “ Experiment” ing bridges. owing to increased axle weight of these slow-speei 
Coal Consumption of Locomotives. 
Simple Engines—Saturated Steam. 
Train 
weight Average Coal per 
Railway. Type. Claas. behind speed. ton-mile, Remarks 
tender. | Ib. . 
LN.W.R. | 440 Precursor q | 88 B2 171, { London-Crewe 
v.W.R. 46-0 Experiment 337 52 - 155 | Crewe—London 
a E.R. 4-4-0 182 | 47.7 . 180 York—Edinb 
C.R. 440 Dunalastair IT. 305 45.0 . 160 Glasgow—Carlisle 
zs oe a 4! ee ' 
Simple Engines—Superheated. 
° — — 
L.N.W.R. 4-40 George V. 357 | 56 .11L | Crewe-London 
L.N.W.R. | 440 | George V. . ..| 387 | @0.5 | .128 London—Crewe 
L. & Y. 4-6-0 Four cylinders --| 3865 40.7 | 195 Manchester—Blac: 1 
L. & ¥. 4-6-0 Four cylinders -| 385 41.6 142 Blackpool—Manchester 
G.N.R. 2-6-0 Three cylinders 468 47 to 17 109 service 
| Doncaster—Peterborough 
Passenger trains, 567 and 248 tons at 47.5 and 42.8 m.p.b. | Doncaster—Leeds 
Freight trains, 517 tons at 17.4 m.p.h. Estimated weights. | Freight service 
I Doncaster 
Compound En7zines—Saturated Steam. 
L.N.W.R. 2-2-2-2 | Greater Britain 305 42.8 «lll Crewe—London 
L.N.W.R. 2-2-2-2 | Greater Britain 160 47.6 - 186 London-Carlisle 
L.N.W.R. 44-0 | Jubilee a 329 60.0 - 133 London—Crewe 
M.R. 4-4-0 | Three-cylinder —_ — - 129 Midland main line 
N.E.R 4-4-0 | Two-cylinder .. 182 47.7 - 156 York—Edinburgh 


classes. The ton-mile consumptions are based upon information 
given by the late Mr. C. J. B. Cooke, particulars of which will be 
found in the “ Proceedings” of the Institution of Mechanical 
Engineers, 1908. 1 have averaged the train loads and speeds 
given to obtain the results. 

The figures for the North-Eastern simple engine are like those 
given for the compound engine Greater Britain and the North- 





single-phase alternating-current motor locomotives. The speed 
| is a little better, on the average, than on the old passenger steam 
service, but there is this disadvantage from the practical opera- 
tion point of view, that the frequency is set at the power station 
and the trains cannot make up loss of time when held up by 
signals, or—as took place quite recently several times—the 
current is cut off for some of the many reasons, such a8 a severe 
der storm with intensive lightning. 


th 





Eastern Worsdel! compound, taken from Sir J. A. F. Aspinall’s 
excellent report on “ Express Locomotives,” read before the 
International Railway Congress in 1895, and published in your 
columns that year. The consumption figures for the Caledonian 
engine are taken from information published in Toe Encnverr 
during 1898. The London and North-Western Engine George V. 
ran her official trial over the Southern Division of the North- 
Western line on July 24th, 1910, at the speeds given, and her 
designer, when speaking ata ing of the Institution of Civil 
Engineers on the occasion of the pe “aad of an interesting paper 
“ Superheated Locomotives,” by Sir H. Fowler, gave some 





on 


The train which I came to Zirich with from Milan, when on 
the St. Gotthard route had two locomotives and four collectors, 
which is certainly more safe than relying on one locomotive and 
collector, because a very serious state of a affairs could very well 
take place in the event of current suddenly going off when the 
train is descending the severe gradient at, say 45 miles per 
hour. and the route is simply filled with sharp curves. 

It is very evident that our country is doing the right thing 
by not going in for wholesale electrification, because even 
Switzerland, even with all her cheap water power, is not going 








but that has been under constant full conditions. The 
great majority of the early Victorian steam plant, with which 
England is cursed, are of the non-cond turated steam 
type, and should be scrapped by order cf the Government as a 
source of national waste. The quickest way, in my opinion, 
to bring about this wholesale serapping and compelling our indus- 
tries to adopt immediately more efficient methods of generating 
power ,is for the Government to put on, say, a £2 a ton coal at pit- 
head tax, and that would soon get a hustle on. Any amount of 
talking will not bring about any change, any more than the 
wasters would pay income tax unless they were compelled to. 
England has no earthly chance to trade with other nations 
under her existing early Victorian methods, and unless she 
makes a change in her whole power production costs, she will 
go under in the competition of other nations. It seems a very 
sad thing that the England which sixty years ago was the work 
shop of the world, is falling under the bane of “ sleepy sickness " 
A regular stir up is wanted, and very badly wanted all round. 





and £2 a ton on coal will pretty quickly bring that most desirable 
feature about. 
June 6th. Wriuam P. Durrwart. 
OIL FUEL BURNERS ON MIDLAND LOCOMOTIVES. 
Srr,—In reference to the oil burner equipment on Midland 


locomotives described in your issue of the 3rd inst., page 601, 
I notice that it is stated that “ the best steaming results are, of 
course, obtained when there is a slight amount of smoke given 
off at the chimney.” From this it would appear that it is neces- 
sary for smoke to be given off at the chimney for good steaming, 
and I should be interested to know why this is so. 

When I made my observations on the North-Western engine 
Watt, which is fitted with oil burners on the Scarab system, I 
particularly noted that we could make any degree of, smoke 
desired, but it did not seem that the amount of steam produced 

ded in any on the production of smoke. 

The engine Watt, it will be recollected, was fitted with three 
burners, but throughout between Euston and Rugby only one 
burner was used, and it was so adjusted that we never made 
any smoke. In other words, simply as much oil was supplied 
as could be properly burned in the fire-box. That steam pres- 
sure was well maintained, will be readily seen from the details 
of the engine working given in yaur issue of September 10th last. 
Smoke means too much fuel and incomplet bustion 
Driver Watson, who had charge of the engine Watt, took great 
interest in his work, and was most particular on the adjustment 
of the oil supply and the low consumption of fuel used is evid- 
ence of the care exercised in manipulating the oil-burning 
equipment. 

Liandudno, June 7th. 


A, 








E. Ceom, Povurtney. 








INERTIA RESISTANCE OF ELECTRIC 
LOCOMOTIVES.* 


In connection with the design of the electric locomotives 
for the Arlberg and Salzkammergut Railways in Austria 
experiments have been made on a narrow-gauge—760 mm. 
—single-phase locomotive on the South Austrian-Styrian 
Alpine Railway. Details of locomotive :—Type, C +C; 
length over buffers, 10,900 mm.; distance between king 
pins, 6100 mm.; diameter of driving wheels, 800 mm.; 
wheel base, 1200 mm.; gear ratio, | : 3.448; overhead 

, 6000 volts, l-phase, 25 cycles. There are two 
- motors, each giving 300 horse-power at 
220 volts-and 700 revolutions per minute with 
drive. Trials were made on three straight sections of track 
in order to measyre the resistance to motion and the 
apparent increase in the weight of train caused by inertia 
of the rotating parts. 

Let r = resistance in kilogrammes per'ton due to wind, 
rail friction, friction in motor, and driving mechanism ; 
x = apparent increase in weight due to inertia 
of revolving parts; v = velocity in kilometres _ hour. 

From the results the Spiowing equation was found for 
the mean resistance curve 

r=4 + 0. 0049 v*, 

while the mean value for the increased weight xz = 26.8 per 
cent. Thus the locomotive,’ which actually weighed 
48.5 tons, behaved during changes in speed as if it weighed 
61.5 tons. Calculations gave this increase as 24.4 per 
cent., so that the agreement is fairly close. The usual 
value, 10-15 per cent., given for the effect of the rotating 
aay is about correct for motor coaches, tramcars, &c., 

ut it is much higher for locomotives. The moment of 
the driving motors on large locomotives may exceed 
1000 kilos. per square metre, making x as high as 40 to 45. 
Such values are unheard of in steam locomotives and must 
be taken into account in designing the driving mechanism 
of electric locomotives. 





* Abstracted from an article by G. Markt in Elektrotechnik u. 
Maschinenbau, vol. 39, page 209. 
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Railway Matters. 


Durie the month of March last 52 locomotives, 111 





passenger and 3267 wagons were completed and 
put into traffic. 

Tue Ministry of Agriculture has sent a letter to the 
Denbighshire County Council stating that in the present 


financial circumstances it will be impossible to provide 
money in aid of any or light railway scheme 
during the present year, probably the following year, 
and the schemes not yet in operation are to remain in 
abeyance. 


Tue North Staffordshire Railway Company has fitted 
two of its engines with the oil fuel burning arrangement 
of the Midland Railway—described on page 601 of our 
last issue—and hopes to have three more ready by the 
end of this week. The engines are of the 0-6-2 tank type, 
with 18}in. by 26in, cylinders, having coupled wheels of 
5ft. diameter, and a total heating surface of 977 square 
feet. 


THe Geneva correspondent of the Economist stated 
recently that a committee of financial and technical 
experts proposes to start a campaign in favour of nation- 
alised Swiss railways being leased to a private concern, 
from which it is supposed that the rent paid Para - 
Government will be sufficient to guarantee the service 
of the railway loans. Though this ——— has only 
little chance of success, the very fact that &@ proposal 
is seriously taken into consideration that Swiss 
public opinion holds the nationalisation of Swiss railways 
to have been an error. 


Tue Welsh railways would appear to have been treated 
differently in the Railways Bill from what they were in the 
White Paper, Cmd. 787, The latter named the com- 
panies which were to form the various groups, and whilst 
the Barry, Cambrian, Rhymney and Taff Vale were not 
actually named, & were the Furness and Hull and Barnsley, 
it was stated that Group 2 was to be formed of the “* Great 
Western system with the Welsh lines.” In the Bill the 
Furness and Hull and Barnsley are named among the 
* constituent ’ companies, but "all the Welsh lines are 
placed among the “ subsidiary " companies. 


On the 30th ultimo, Sir Eric Geddes, 
question, said that the railway companies had already 
been requested to grant reduced fare facilities in all cases 
where, in the opinion of their responsible managers, an 
increase in net revenue would result, and he had no reason 
to doubt that the companies, in their own interests, would 
act accordingly as soon as they were in a position to pro- 
vide the necessary facilities. We have reason to believe 
that Sir Eric might have been more definite in his 
announcement. The companies ars prepared to grant 
most of their pre-war facilities 

and await the end of the coal dispute to say so. 


Txe figures from the United States would appear to 
indicate that railway accidents there are on the increase. 
A factor not generally known suggests that that is not actu- 
ally the case. The requirements of the Inter-State Com- 
merce Commission do not call for accidents to be reported 
when the damage to the track and rolling stock does not 
exceed 150 dols. With the increased price of material 
more minor accidents reach the 150-dol. damage mark, 
and thus the number reported is greater. For instance, 
in the June quarter of 1918 4720 accidents were reported, 
with a damage of 3,653,570 dols., and in the corresponding 
period of 1919 there were 6194 accidents and 5 5,070, 360 dols 
worth of damage. In the June quarter of 1920 the two 
figures were 7883 and 7,762,500 dols. The number of 
personal inquiries was less in the 1920 period than in the 
other two, which fact supports the view we have advanced. 


AccorpIne to the Board of Trade export tables, railway 
material to the following values was shipped abroad during 
the four months ended April 30th; the corresponding 
figures for 1920 and 1919 are added in brackets :—Loco- 
motives, £2,.512,263 (£1,287,245, £219,017); rails, 
£1,538,681 (£522,351, £252,628); carriages, £521,812 
(£398,632, £82,729); wagons, £2,318,031 (£1,794,744, 
£242,571); wheels and axles, £867,626 (£611,430, £97,200) ; 
tires and axles, £593,970 (£406,397, £296,002); chairs and 
metal sleepers, £694,261 (£143,738, £33,53€); miscella- 
neous permanent way, £1,157,506 (£669,443, £215,730) ; 
total permanent way, £5,010,179 (£2,396,391, £516,150). 
The weight of the rails exported was 69,624 tons (29,747 
tons, 13,996 tons), and of the chairs and metal 
28,371 tons (6783 tons, 2011 tons). In April alone there 
were locomotives to the value of £43,185 exported to the 
Argentine, £159,006 to South Africa, and £381,448 to 
India, and rails to the value of £65,448 to the Argentine, 
£181,278 to India, and £90,353 to Ceylon. 


Speakine at the Rotary Club on the 2nd instant, Sir 
Herbert Walker, the general manager of the London and 
South-Western Railway, and the acting chairman of the 
late Railway Executive Committee, said that the primary 
cause of the railway difficulties was the increase in wages. 
It was true that the Government put the control of the 
railways under an executive committee, but it was fettered 
in every way that a Government could fetter a commercial 
undertaking. The Government increased wages far 
beyond anything the Committee recommended and gave 
the men better conditions of service. Furthermore, it 
introduced the eight-hours day. He was a believer in a 
man doing no more than eight hours—though he did not 
practise it himself. But in many cases railwaymen did 
not work during the time they were supposed to be on 
duty. Ina country place a sixnalman might ‘be required 
to work only five minutes during an hour. That meant 
that the companies had to increase their personnel by 
76,000 men, and they had 25 per cant. put on the wages 
bill. The wages bill had gone up from £47,000,000 in 1913 
to £160,000,000 last year. This year they started with a 
prospect of a wages bill of £173,000,000. Amongst other 
things, the Government imposed on them onerous con- 
dit‘ons of service, such as the guaranteed day. Under 
that, if you brought a man on for two or three hours you 
had to pay him a day’s pay. Should a man be brought on 


on a Sunday morning for an hour and then perhaps another 
hour in the evening, he had to be paid for a day at time 
and a-ha f. 
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Notes and Memoranda. 


SomE 36in. cast iron water mains had to be taken up in 
Wandsworth recently, and it was decided to melt out 
the lead caulking from the joints by means of the oxy- 
acetylene blow-pipe. A long flame was used, and the 
joint followed round from the top for about two-thirds 
of its circumference, when the lengths of pipe could be 

ted. About 50 Ib. of lead was from each 


recovered 
joint, and each operation occupied, according to Industrial 
Gases, about 45 min. 


Durine the year 1920 there were exported from the 
Province of Quebec 152,740 tons of asbestos, valued at 
11,521,536 dols., and of asbestos sand and waste 36,303 
tons, valued at 365,920 dols. The United States took 
7,955,772 dols.’ worth, or nearly two-thirds of all the 
asbestos mined in the Province; Great Britain’ took 
1,270,172 dols.’ worth, Japan 293,344 dols.’ worth, and 
France 216,867 dols.’ worth. Quebec claims to produce 
about 80 per cent. of the world’s supply of asbestos. 


THE Bothy reasons why mine winders should be of an 
électrical type, states Mr. T. R. Haig, in a paper on “ The 
Application of Electrical Machinery to Increase Production 
per Person in the Mine,” are that they give smoother 
acceleration, the ropes last longer, and easy methods are 
available to secure safe working. The automatic arrange- 
ments with electric power are easier to adopt and more 
certain in their action. The losses due to the radiation and 
condensation of steam whilst steam: winders are at rest 
are avoided, thereby making the electric winder for 
new collieries the most economical. 


ExPertments will shortly be made on the longest 
distance telephone which has yet been installed in France, 





namely, from Paris to Casablanca, the Moroccan seaport. |- 


The actual distance by land line and cable between the 
two places is about 1200 miles. M. Laffont, Minister of 
Posts and Telegraphs, is to conduct the experiments in 
person, and for that purpose he has left for Casablanca 
with a number of officials to carry out the trials. If the 
experiment is a success, similar apparatus will be used 
for other long-distance telephones linking up Paris with 
various important centres in Europe. 


A REMARKABLE case of furnace collapse is illustrated 
in the official report on the explosion of a boiler on the 
8.8. Baltriger. The boiler was of the Scotch type, and one 
of the three furnaces collapsed, through shortage of water, 
to such an extent that the two sides touched one another 
below the centre line. The shortage of water appears to 
have been caused by the pump, which was supposed to 
have been circulating the water round the boiler, for the 
purpose of warming up, actually delivering the water to 
the sanitary service. The accident emphasises the neces- 
sity for so arranging piping that mistakes of the kind are 
not easily made. 


Tue high price of platinum has stimulated prospecting 
for new occurrences of this metal, and the American 
Bureau of Mines has received many inquiries concerning 
the commercial assay of ores for platinum. Methods in 
use have vuried widely, and frequently results submitted 
by assavers and chemists have been misleading or worth- 
less, through inexperience or use of an improper method. 
Technical Paper 231, recently published by the Bureau, 
entitled ‘‘ The Detection and Estimation of Platinum in 
Ores,”’ summarises the various methods for the detection 
of the metal and gives a selected method for the commercial 
estimation of platinum in ores. A short su tary 
paper on ‘‘ The Estimation of Small Quantities of Gold, 
Silver, and Platinum in Material High in Copper” has 
been issued. 


EXPERIMENTS on the use of radio apparatus as an aid 
in aerial navigation were recently referred to the Journal 
of the American Institute of Electrical Engineers. Radio 
signalling, it is stated, is a practical aid to navigation pro- 
vided certain precautions are taken, such as making 
radio apparatus sufficiently rigid to stand severe vibra- 
tion and the use of a special type of antenne arranged 
in the fuselage of the machine as far as possible from 
the engine and the ‘wires of the ignition system. Metal 
sheaths must be provided to protect the radio receiving 
apparatus from the ignition system, though the disturb- 
ances from this cause can be reduced by the use of a com- 
pensating coil in the receiving apparatus. The use of a 
coil type of antennz or radio compass makes it possible 
not only to carry on communication but also to guide the 
aeroplane and determine its position by radio methods. 


Tue fact that the United States of America in 1920 
possessed 9,211,295 motor vehicles—one to every eleven 
inhabitants—is shown in statistics published by the 
National Automobile Chamber of Commerce of New 
York, dealing with the progress of the industry in that 
year. In this country, according to the latest return 
of the Ministry of Transport, 554,100 are in use. Of 
the United States total of 9,211,295, approximately 
3,000,000 were on farms, while the number of passenger 
cars in use last year was 8,221,297. About 33 per cent. 
of these cars were owned by farmers, Texas and Iowa both 
os more farmer-owned passenger cars than the 

registered in this country in the early part of 

~The disparity in the ber of c cial 

is not so great, though New York alone exceeded 

by 30,000 the 117,500 commercial goods vehicles registered 
here 


A PaPER on “‘ Some Acoustical Effects in Wireless *’ was 
read by Captain J. Robinson, M.Se., Ph.D., at a meeting 
of the Wireless Society of London on April 4th, 1921. 
The author pointed out the im of acoustical 
effects in wireless, and then discussed the heterodyne 
effect and the lag of the ear as a function of the pitch 
of the note. When transmission is rapid, dots may be 
missed if the heterodyne beat note is made too high. The 
variation of the oscillation frequency of a valve with the 
— of the anode battery was dealt with, as well as 

© production of- notes by a high- y oscilla 
valve making use-of a grid leak at ag 1a 
factors governing the pitch of this note were discussed. 
The application of this -arrangement—termed by Major 
Prince a ‘* squegger "’—to a receiver in which the pitch 
of the note heard in the telephones is a function of the 
strength of the signal, was also described. 


en 
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Miscellanea. 


DoRiNe some fuel consumption trials carried out by the 
Automobile Club de Quest at Le Mans, one competitor, 
on @ four-cylinder two-seater Hinstin cycle car, attained 
77.83 miles per gallon of benzole. 

a eee ceeree in the South 
apy Mining and The miner 


Engineering Journal. 
using three No. 18 Ingersoll- Fed drills, and broke 
221 fathers i in 78 shifts, or 2.83 fathoms per machine per 
shift. 


Prosrxcrixe for oil by aeroplane in the uncharted 
wilderness which constitutes the delta of the Orinoco is 
about to be carried out by a British oil company. It is 
considered that the presence of oil should easily be ascer- 
tained from the air, since where it comes to the surface 
vegetation cannot live. 

Ar a recent meeting of the West Bromwich Town 
Council it was reported that the Ministry of Health had 
sanctioned the borrowing of £7200 for the purchase of the 

estate, and that the Electricity Commissioners 
had sanctioned the ication to borrow £29,040 on 
account of an application for £36,320 for developments 
at the electricity works. 

A commission appointed by the Spanish Government 
is visiting Stockholm in order to investizate and report 
on the Swedish telephone system and Sweden's manu- 
facturing capacity in that line. It is possible that the 
Spanish Government may enlist the assistance of the 
leading Swedish telephone concerns for the rebuilding and 
reorganisation of the Spanish telephone system. 


THE supply of electricity for the Preston Corporation 
at a station where there is installed 
During last year, 
en to the Corporation’s engineer, 73.57 per cent. 
of the total units required were generated by steam from 
the destructors. total units generated amounted 
to 1,946,945, while those produced by the destructor steam 
totalled 1,432,417. The destructor has been in service 
for sixteen years. 

Tre known deposit of borax has been discovere 1 
in Clark County, Nevada, states a correspondent of 
the Manchester Guardian Commercial. The deposit com- 
prises a hill of pure colemanite, the base for borax, some 
3000ft. in length and 300ft. to 500ft. in height. It is 
estimated that more than half a million tons of the ore 
are in sight at a distance of about 18} miles from the 
main line of the Salt Lake railway, and about 7 miles from 
the Colorado River. 


A report from Detroit states that orders have been 
placed by the Ford Motor Company for more than 100 
giant drop forge hammers. The new equipment is designed 
to produce steel forgings used in the construction. of 
passenger cars, wagons and tractors. At present the plant 
produces only one-eighth of those needed, but with the 
new machines to be installed, the purchase of forgings 
from other concerns will not be necessary. Tho Ford 
Company also announces that production of stecl balls for 
hall bearings will begin shortly. 

To eneble phase sequence to be determined easily, an 
American manufacturer is placing on the market a light 
and compact indicating device. It is so designed that 
when the phases of a circuit are connected to the binding 
posts a pilot lamp set into a recess in the case indicates 
by its brightness or dimness the direction of phase rota- 
tion. A push button in the case reverses two of the leads 
and provides the contrasting indications of the lamp by 
modifying the magnetic flux resultant of the interior coil 
windings. The device has no moving parts and weivhs 
less than 3 Tb. 


H.M. Cowsvt at Oruro reports that in a tin-producing 
country like Bolivia there is in normal times a constant 
demand for grinding and crushing machinery, concen- 
trating planta, &c. In this branch of the import trade 
the United States continue to hold a predominant position, 
though British goods have a good reputation. Their 
travellers, who make frequent visits to the various mining 
camps and keep in touch with extensions of plant, have a 
practical knowledge of the work, and have therefore a great 
advantage ovec the salesman who works from book and 
catalogue knowledge only. Electrical development is 
backward, but there is some water power available, and 
there may be a demand for electrical’ plant later. At 
present the exchange position is against the import of 
American goods, 

Ir is reported that steps are being taken to make Swansea 
the chief oil port of the United Kingdom. There is to be a 
considerable extension of the Anglo-Persian Oil Com- 
pany’s undertaking at Skewen. At present three or four 
crude oil cargoes arrive each week, and the oil is pumped 
direct from the tankers’ holds into refineries at Skewen, 
where, after treatment, it is pumped back to Swansea 
for distribution, tiijconnecting underground pipe track 
being 4 miles long. A feature of the operation is the 
small amount of labour required from the time the oil is 
collected at the Persian and American wells to the time 
it is in the consumer’s hands. Only two men attend to 
the loading and discharging. Five or six- vessels regularly 
every week are expected shortly, and arrangements are 
being made for oiling the fleet of British battleships direct 
from Swansea. 


Tur Egyptian Cabinet has decided to stop the works 
begun at Gebel Awlyia—Sudan—which, with the work 
pertaining thereto in Egypt, would require £12,000,000, 
an outlay beyond the t capacity of the Egyptian 
Government. The latter also considers that work on the 
Makwar reservoir and the Gizira Canal, towards the cost 
of which the Sudam Government is contributing, should 
be stopped. If, however, the Sudan Government considers 
that these works should be continued on its own respon- 
sibility it must be borne in’ mind, first, that the works 
should. be limited to irrigating 300,000 feddans, and, 
— that the Egyptian Government reserves the 
decision as these works, which decision will depend 
on the negotiations between Great Britain and Egypt. 
The Sudan Government proposes to continue work on the 
Makwar reservoir until July, resuming in the autumn if 











circumstances permit. 








os SOHONY AUVHOUNZL V GNV SLOOHS ZOUVHOSIG ISVTIVE 4EIVM 390K MI SSVOUIVIS TVNUSLAI 
— 

b 

_ 

a” 

Zz 

B 

a) 

Gj 

a 

_ 

Zz 

_ 

z= AVMONVO ‘IVHLNED GNV SUNVL TOULaa 
Z 

a 

+ 

H 











(O19 9bnd vee wowdssovep 40,7) 


(@4Oi1dad UVAN ‘NOLONIGUVO ‘SHUOM dIBBUIV TVAOU AHL LV Ling 


SEU dIHSUIV AHL 

















June 10, 1921 


THE ENGINEER 











621 











AGENTS ABROAD FOR THE SALE OF 


The Engineer. 


BUENOS AIRES.—Mrrowexy’s Book Srorz, 576, C lo. 

CHINA. ee anp Wass, Liuirep, Shanghai and Hong 
ong 

EGYPT.—Camo Express Agency, near Shepheard’s Hotel, 


Cairo. 
FRANCE.—Boyveavu anv Curviuet, Rue de la Banque, Paris. 
CHAPELOT anp Ciz,, 136, Bid. St. Germain, Paria 
BELGIUM.—W. H. Saurra anv Son, 78/80, Rue du Marché-aux- 
Herbes, Bruxelles, and 44, Rue Joseph II., Ostend. 
INDIA.—A. I, Compripar anp Co., Bombay ; THACKER AND 
Co., Liwtrep, Bombay ; THACKER, Spink anv Co., 
Calcutta. 


ITALY.—Maoiion1 anp Sram, 307, Corso, Rome; Frater. 
Treves, Corso Umbarto 1, 174, Rome; FraTe.u 
Bocca, Rome ; Unrico Hoxr11, Milan. 


JAPAN.—Maruzew Co., Tokyo and Yokohama. 

AFRICA,.—Wxa. Dawson anp Sons, Luurrep, 7, Sen-street 

(Box 49), pragtem. 

JuTa anp Co., 

Grahamstown. 

AUSTRALIA.—Gorpon axp Goron, Luaarrep, 
Sydney, Brisbane, and Perth, & 

MELVILLE AND Mutien, Melbourne. 
ATKINSON aND Co., Gresham-street, Adelaide. 

CANADA.—Dawson, Wa., anp Sons, Luostrep, 87, Queen- 
street, East, Toronto, 

Gorpon anv Gorcu, Liurrep, 132, Bay-street, Toronto. 
MonTREAL News Co., 386-388, St. James-street, Montreal. 
Toronto News Co. , 42, Yonge-street, Toronto. 

CEYLON.—WwWayarTpa AND Co., Colombo. 

JAMAICA.—EpvucationaL Supp_y Co., Kingston. 

NEW ZEALAND.—Gorpon anp Gorcu, Luurrep, Wellington 
and Christchurch; Urron anp Co., Auckland; J. 
Wuson Cuata anv Oo., Napier. 

ee SETTLEMENTS. —KBELLy anp WALsh, 


apore. 


Cc, Johannesburg, East London, and 


Melbourne, 


LIMITED, 


UNITED. 's TES OF AMERICA.—InrernaTionaL News 
Co., 88 and 85, Duane-street, New York; Supscrip- 

TIon News Co., Chicago. 
Agent for Subscriptionsn—Ouas. H. Dawters, 214, West 


50th-street, New York City. 





Agents Abroad for Advertisements. 


UNITED STATES OF AMERICA.—Bririsn axnp CoLontat 
Press, Inc., 604, Cunard-building, Chicago, and 150, 
Nassau-street, New York. 

FRANCE.—Acence Vox, 7, Rue de Surene, Paris (VITIe). 


BELGIUM.—W. H. Surru awp Son, 78/80, Rue du Marché-aux- 
Herbes, Bruxelles, and 44, Rue Joseph II., Ostend. 





SOUTH AMERICAN BRANCH OFFICE OF 


The Engineer. 


526, Bolsa de Comercio, Buenos Aires. 








SUBSCRIPTIONS. 


Tas ENGINEER can be had, 
country 


by order, from any newsagent in town or 
at the various railway stations; or it can, if preferred, be 


supplied direct from this office. 
Half-yearly (including double number) £1 128. 6d. 
Yearly (including two double numbers) £3 Ss. Od. 


If credit Boece, an extra charge of two shillings and sixpence per annum 
will be made. 


Foreign Subscriptions wil! be received at the rates given below. Foreign 
subscribers paying in advance at these rates will receive THE 
ENGINEER weekly and post free. Subscriptions sent by Post Office 
Order must be made pa -~h to Tus ENGINEER and accompanied 
by letter of advice to the Publisher. 

Tick Parer Copres. 


Taw Parser Corms. 
Half-yearly £1 lis. 6d. Half-yearly £1 138. 9d. 
Yearly sé £3 Se 7s. 6d. 

¢ iiference to cover extra postage). 

Canadian Subscriptions — 

Thin paper edition . 


£2 18s. 6d. per annum. 
Thick paper edition 3s. Od. 


£3 


ADVERTISEMENTS. 


*.* The charge for Situations 0 and Wanted Advertisements of 
*tour lines and under is four shillings, and one shilling per line for 
each additional line up to one inch. When an ad 
measures an inch or more the 
The rates for all 6ther classes of 

tioned 


Alternate advertisements will be | be inserted 
but regularity cannot be guaranteed in a a case. Al 
weekly advertisements are taken subject to this condition. 


(the day before publication) 
ALTERATIONS to STANDING ADVERTISEMENTS must arrive 
not later than THURSDAY of the week preceding publication. 

Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Manager, all other letters to be addressed 
to the Editor of Tam Exainern. 


wspaper, Estrand, London.” 











*e* If any yo ~~ abroad receive THR ENGINEER in an 
imperfect or lated condition, he will oblige by giving prompt in- 
jrmation ofthe fat the Publisher, with the name of the Agent h 

whom the paper obtained t . Uf suffered, can be 





somedied to atesining tha paper dived Paw thie aff fire. 





[ 





TO CORRESPONDENTS 
""quetiona should be accompanied by the name and addres 
should be the name and 


address of the writer. 
Sor ‘or Publication, bt ax & proof Of good faith y Forel 
taken of anonymous pene RAPER 











we must 


pts ; 





By arrangement with Reuter’s Engineering Service, @he 
@ugineer contains the latest news from all parts of the 








Ramway Motor Coacu wire INTERNAL COMBUSTION ENGINE. 
(Titnstrated.) ” « 612 


COAL Coss AND COMPETITION : THE REAL PROBLEM ‘4 614 
THE JomNseN-Rawpek Evrect 28 e 614 
OniTrcary— 
George Blake Walker . O14 
A SEVEN-DAY JOURNAI The piety ts 5 | . 615 
TAR LEYLAND STRAM WAGON. * “(iustrated,) 616 
LETTERS TO. THE EpiTor 
The Water Film on Tubes +b 617 
Ton- mileage per Ton of Coal on Railways 617 
Locomotive 1 Consumption a PF 618 
The Electrification of Swiss Railways .. 618 
Heat Losses in Power Plants .. be 618 
Oil Fuel Burners on Midland Locomotives |; 618 
INERTIA RESISTANCE OF ELECTRIC LOCOMOTIVES. 618 
RasLway MATTERS .... ore 619 
ores AND MRMORANDA on 
mae Aer oo. 2 19 
Lea ARTICLES - 
ips and Steamshipe .. 621 
ay Electrification ° J we 622 
ALUMINIUM AND ITs ALLOYS IN ENGINEERING, ‘No. VE. 622 
Hhoogs OY REFERENCE x o. co ae 
DUST EXPLOSION IN AN AMERICAN Grain ELEVATOR. (Ilus.).. 624 
TOWER CRANE FOR HaNDLING Timper. (Illustrated.) ie a 
Some New ELECTRICAL INSTRUMENTS. (Illustrated.).. 625 
THE CakGO VeSsSRL EMAZABETH STONER. (Illustrated.) 26 
PROVINCIAL LETTERS 
The Midlands and Staffordshire . 626 
Lancashire .. . 627 
Sheffield . . 27 
North of England . 2B 
Scotland . ° . 628 
Wales and Adjoining Counties d . 429 
LATEST NEWS FROM THE PROVINCES. 629 
UNITED STATES PATENTS .. 629 
CATALOGUES . 629 
CURRENT PRICES FOR METALS AND FUELS . 630 
FRENCH ENGINEERING NOTES . Se - B81 
BRITISH PATENT SPECIFICATIONS. (Tilustrated. ) « 631 
FORTHCOMING ENGAGEMENTS 3 . 682 
PERSONAL AND BUSINESS ANNOUNCEMENTS ;. . 632 








THE ENGINEER. 


—$ 
me Se em ne 








JUNE 10, 1921. 


Airships and Steamships. 


In pursuance of the policy announced in the 
House of Commons on the introduction of the Air 
Estimates, it was officially intimated at the beginning 
of last week that unless a firm offer to take over and 
operate the existing airships in this country for 
commercial purposes were received by August Ist, 
the Air Ministry would discontinue all airship 
activities, and would hand the vessels, stations and 
material to the Disposal Board. It may be recalled 
that the Government has offered to present, free of 
any charge, to a suitably constituted British com- 
mercial airship company the three airships R33, 
R 36 and R 80, the two ex-German airships L 64 and 
L71, and the airship R37, on which, when nearly 
completed, work has been suspended. With the 
exception of the ex-German airships, these vessels 
are fitted with bow-mooring arrangements, while 
one of them—the R 36—is fully equipped for the 
carriage of passengers. The Government is also 
prepared to make a free gift to the proposed company 
of all its spare engines and other airship material and 
stores, to assist the company with all” available 
information, to lend it for a period any airship 
specialists required, and to lease or sell to it the 
Cardington and Pulham air bases as they now stand. 
This offer, involving, we believe, the gift of over 
one million pounds’ worth of material, has been 
before the country for some months, and has, we 
know, been the subject of much discussion among 
people likefy to be interested in the commercial 
operation of airships. That no one so far has shown 
any_inclination to do anything more than discuss it 
is a clear indication that, in the opinion of those 
concerned, the commercial operation of airships is 
unlikely to yield a sufficient return in the present 
state of the art and in the prevailing conditions 
affecting transport services in general. Is that view 
justifiable, and, if so, on what particular point or 
points connected with the operation of an airship 
service can it be established ? 

Assuming—and it is a large assumption—that 
there is a public awaiting the advent of the commer- 
cial airship service, we may endeavour to obtain 
some guidance as to the commercial prospects of such 
a service by comparing the qualifications and per- 
formance of the existing passenger airship R 36 with 
those of an ocean-going passenger steamship. It is 
not easy to select the particular marine vessel that 
may justly be compared with the airship. . A steam- 
ship of the size and speed of the Mauretania is well 
known, under present conditions, to be uneconomical, 
and as a basis of comparison may be expected to 
show the airship in a too favourable light. On the 
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exceptionable standard that can be adopted. That 
vessel is certified for 1995 passengers, and carries a 
crew numbering 513. Allowing her four weeks for 
the round voyage to America and back, and assuming 
that'she runs all the year round and on each trip 
carries 100 per cent. of her capacity, she is capable 
of transporting 51,870 passengers per year. The 
airship R36 is fitted with accommodation for 50 
passengers and carries a crew of 28. With her speed 
of 65 miles an hour she ought to pérform the round 
trip in seven days. Running with full capacity 
all the year round, she should thus be capable of 
carrying 5200 passengers per year. It therefore 
appears that so far as passenger-carrying capacity is 
concerned, ten airships of the R 36 class are equivalent 
to one Carmania. The total horse-power of the 
engines of these ten airships would be 15,700; that 
of the main engines of the Carmania is 21,000. The 
aggregate crews of the ten airships Would be 280; 
the crew of the Carmania numbers 513. In both these 
important respects, therefore, economy is distinctly 
on the side of the airship. This result is, we feel, 
surprising, for economy in any respect is not generally 
associated with aerial transport. Stated generally, 
it means that for the same total passenger-carrying 
capacity over a given period of time, the airship, on 
the same average factor of passenger loading, is 25 
per cent. more economical in power expenditure than 
the steamship, and 45 per cent. more economical in 
the matter of crew. This very favourable result 
must not, however, be accepted at its face value ; it 
has to be tempered by several considerations. In the 
first place, it has to be observed that the higher the 
&peed of a vesse] the greater is the strain thrown upon 
it and its crew. It is not impracticable to run the 
Carmania voyage after voyage at four-week intervals 
with the same crew. - But in the case of the airship 
the time in port is reduced in proportion to the in- 
ereased speed on the trip, and would be far too short 
to effect running repairs and to rest the crew. On 
the London-Paris air route, we believe, it is not found 
practicable or desirable to fly back the aeroplane 
leaving on a Monday before the following Friday, or 
even the Monday of the next week. The Trans- 
atlantic steamship service could be maintained at 
least for a time by means of one Carmania. The 
corresponding airship service could not, it is certain, 
be maintained for any time whatever by means of the 
ten airships indicated by our calculation. Four 
additional airships would absorb all the economy in 
the matter of power expenditure, but it may be 
doubted whether anything short of 100 per cent. 
reserve of craft and crew would be sufficient to meet 
the conditions. In the second place, the qnestion of 
upkeep has to be considered. There are elements 
in this matter which it must be admitted are distinctly 
in favour of the airship. ‘There. is, for instance, the 
fact that the total airship carrying capacity need not 
be reduced, at any instant, for the purposes of dry- 
docking by more than 10 per cent., whereas with the 
steamship service nothing less than the whole can be 
withdrawn. On the other hand, in the matter of 
engine upkeep, there can be no doubt on which side 


an overwhelming advantage lies. At present not 


more than 30 to 40 horse-power per cylinder can be 
developed in an aero-engine. The ten airships 
required to provide the equivalent of the passenger- 
carrying capacity of the Carmania would thus have 
between them about 400 cylinders, at least 800 valves 
100 magnetos, and a corresponding multiplicity of 
fuel and water pumps, radiators, sparking plugs, &c. 
It must be admitted that by comparison the engines 
of the Carmania are simplicity itself.. Even to-day, 
in spite of the improvements that have been effected 
in the construction of aero-engines, the limit of running 
time between complete overhauls does not by much 
exceed 200 hours. Thus in the present state of 
development the engines of the airship service would 
require to be completely overhauled at the end of 
every second ‘round trip. Actually, for the ten air- 
ships, the separate engine overhauls required would 
work out at the rate of about 1300 per year. Another 
important item in the upkeep bill-would be the replace- 
ment of the hydrogen lost on the voyage, an item 
against which we have nothing to put in the case of 
the steamship service. Taking the loss at as low a 
rate as 5 per cent. of the capacity per round trip, the 
annual replacement quantity required comes out 
at no less than 55 million cubic feet per year for the 
ten airships. There is thus indicated the provision 
of hydrogen generating plant capable of producing 
on the average 150,000 cubic feet per day. 

Even from an outline analysis such as we have 
presented above features emerge which clearly 
suggest the need for the utmost caution before a 
definite opinion is formed as to the commercial 
prospects of the airship. Our analysis, we know, is 
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and speed of the Carmania is probably the least 





very short of being complete, but so far as it goes 
it fails either to prove or disprove the case for such 
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craft. Some will, no doubt, hold that the apparent 
economy of engine power and crew shown by the 
airship is of much more importance than the apparent 
lack of economy in upkeep. Others, probably, will 
heartily disagree with that view. For ourselves, we 
would urge that the question should be looked at as 
a whole and apart from the free gift from the Govern- 
ment of the existing airships and material. Capital 
cost will have to be considered sooner or later if the 
service once established is to remain in force success- 
fully. Then, too, we should consider the airship not 
solely as a passenger carrier, but also or alternatively 
as a means of transporting goods. The question of 
terminal charges should also be brought within the 
scope of the comparison. In these and other matters 
the advantage seems at times to be on the side of the 
airship and at times against it. At others it is next 
to impossible to form a sound judgment where it lies. 
Thus, in the matter of terminal charges, the economy 
of ground personnel rendered possible by the use of 
mooring masts seems to place the advantage with the 
airship. In the matter of the carriage of goods the 
reverse appears to be the case. Thus, even the 
Mauretania—a less commercially efficient vessel than 
the Carmania—can carry 1000 tons of goods apart 
from her passengers’ luggage. In the same proportion 
the R 36 airship should carry nearly 30 tons of freight 
in addition to her passengers. Actually, when fully 
loaded with her fifty passengers, she cannot take 
anything beyond 2} tons of personal luggage. On 
the matter of capital cost we have no data to guide 
us, for all the airships so far constructed in this 
country have been built more or less on an experi- 
mental basis, On a production basis we can only 
rely on estimates, and therefore introduce an addi- 
tional element of uncertainty into our calculations. 
It may be added, however, that from inquiries we 
have made it would appear that in the matter of 
capital cost the balance of advantage would probably 
fall on the side of the airship service. Altogether, 
then, the commercial prospects of the airship are at 
present hard to determine, so hard, in fact, that we 
shall not be surprised if the allotted period goes past 
without the receipt by the Government of the offer 
it desires for its surplus airships and material, 


Rallway Electrification. 


THE manner in which railway electrification has 
been retarded in consequence of the war has been a 
serious blow to the electrical industry, and it is 
abundantly evident from recent utterances that there 
is a keen desire in certain quarters to renew activities. 
Had the work which was in progress in 1914 been 
continued until the present time with the same vigour 
and enthusiasm with which it was started, many miles 
of track would now be electrically equipped, both in 
this country and abroad, for it is common knowledge 
that prior to the war a great deal of important work 
was in progress or under consideration. It is well 
within the range of possibility that had nothing 
happened to interfere with operations the proposal 
to run electric trains to Brighton would have mate- 
realised, whilst certain other railways which are 
badly in need of electrification would also have 
embarked upon more or less extensive schemesg The 
directors of various companies have of late repeatedly 
asserted that the conversion of certain suburban 
sections of their respective systems would relieve 
congestion during the busy parts of the day and pro- 
vide a faster and altogether better service, but, owing, 
it is said, to uncertainty as to the future of the rail- 
ways, nothing has been done. 

The advantages of electrification in respect to 
relieving congestion and attracting the public to the 
railways have been demonstrated so well on systems+ 
that have been converted, that there is no longer any 
doubt in the minds of railway officials that from the 
point of view of increasing the suburban passenger 
traffic, at any rate, electrification is justified. There 
is, however, another aspect of the matter which in 
the past was of far less importance than it is now, 
namely, the question of economising coal. When 
coal was cheap and labour troubles less persistent, 
this matter was relatively speaking more or less a 
side issue, although it has always been strongly 
emphasised by advocates of electric traction that it 
is more economical to burn coal in the boilers of 
modern central stations than it is to consume it in 
the fire-boxes of a large number of steam locomo- 
tives. In his presidential address before the Institu- 
tion of Electrical Engineers in 1919, Mr. Roger T. 
Smith asserted that the electrification of all the 
railways in Great Britain would result in an annual 
saving in coal of something between 7 and 8 million 
tons, which at 45s. per ton would pay 5 per cent. 
on the investment. Again, in this month’s issue of 
the General Electric Review Mr. A. H. Armstrong 
contends in an article on “ The Economic Aspect of 








Railway Electrification,” that all the passenger and 
goods trains in operation in the United States could 
be hauled electrically with one-third of the amount 
of coal now consumed by the steam locomotives. 
Incidentally, it is also said in the same article 
that the railway fuel carried in trucks and in the 
tenders of locomotives represents approximately 
20 per cent. of the total tonnage—a figure we 
are not prepared to accept—and practically all 
this non-paying load could be saved by electrification. 
Another writer who has recently laid stress upon the 
coal-saving properties of electrification is Mr. A. F. 
Thomas, who, in his paper on the “ Electrification 
of Indian Railways,” published in abstract in our 
issues of November 26th and December 3rd, of 1919 
and 1920 respectively, shows that steam locomotives 
running on the level sections of the Indian North- 
Western Railway use roughly 3 Ib. of coal per horse- 
power hour, and on the heavy gradient sections in the 
Quetta district from 4 lb. to 4$1b. per hour. For 
shunting engines which have excessive stand-by 
losses the consumption is put at 8 lb. per indicated 
horse-power. The estimation of the coal consump- 
tion of locomotives by horse-power is not satisfactory. 
The only really useful basis of comparison is pounds 
of coal per-ton mile, and such figures as these must 
be properly discounted in order to reach @ true com- 
parison. Mr. A. F. Carter, who is also a well-known 
electric traction expert and who writes with excep- 
tional fairness to steam traction, asserts that a modern 
power station employing turbo-generator units of 
large capacity for a railway load, consumes on an 
average not more than two-fifths to one-third of the 
amount of coal consumed by steam locomotives 
working the same traffic, because in this country an 
unusually large amount of shunting is done, the 
mileage of which being as much as a third of the total 
revenue mileage, goods and passenger, and in shunting 
operations, the saving in coal under electric working 
may with suitable locomotives amounts to 75 per 
cent. From the point of view of economising coal, 
therefore, the electrification of railways presents 
possibilities, but not even the most ardent en- 
thusiast advocates the immediate electrification of 
all steam railways. 

As regards working expenses, it is noteworthy that 
in an article written nearly two years ago Mr. F. W. 
Carter contended that the fuel saving represents the 
whole economy of electrification, and that it in 
itself was not sufficient to justify electrification at 
any price of coal which could be foreseen. It is not, 
of course, generally admitted by electric traction 
advocates that coal economy is the only saving in 
working expenses. Electrification results in a big 
reduction in the number of locomotives required 
and a great diminution in the cost of repairs. There 
are also reasons for believing that the wear of rails 
is reduced. The driving expenses are also lower. 
On the other hand, there are, as Mr. Carter rightly 
pointed out, the maintenance and running expenses 
of sub-stations, together with such proportions of 
those expenses of the generating stations as are 
chargeable to railway operation and also mainten- 
ance expenses for line conductors, bonds, transmission 
lines, &c., and these expenses offset the saving 
resulting from the use of electric locomotives, instead 
of locomotives worked with steam. It seems, how- 
ever, that the amount by which the low cost of operat- 
ing electric locomotives is annuled, is to some extent 
governed by the system employed. The cost of 
operating and maintaining sub-stations in good work- 
ing order is an item which has an appreciable effect 
upon working expenses, and it is pargly on this 
account that we have so often urged that for some 
services at any rate the single-phase system, which 
does not require any rotary converter sub-stations 
at all, should be given a fair trial. The additional 
expenses which are incurred by sub-stations have 
recently been referred to in a paper read before the 
Electro-Technical and Water Power Associations in 
Switzerland by Mr. Thormann, chief engineer of the 
Létschberg Railway. At present the central station 
at Kandergrund feeds the whole of this line direct, 
without sub-stations, at a pressure of 15,090 volts. 
Had 3000-volt continuous current been used, four 
5000-kilowatt sub-stations would have been needed, 
and they would have cost about three million francs, 
a sum much in excess of the cost of the whole over- 
head construction. Working costs, maintenance, 
interest and redemption of the sub-stations, taken 
on a basis of 10 per cent., and the energy loss at 
30 per cent., would have increased the cost of energy 
by about four hundred thousand francs per annum, 
or more than twice the present cost. But apart 
altogether from the actual working expenses which 
are now governed so largely by the cost of coal, experi- 
ence has shown that enormous gains of revenue 
accrue from the higher schedule speeds and the more 
frequent service which can be economically obtained 








by working trains electrically, and there ean be no 
question that on this account alone great progress 
is certain as soon as the country onte more settles 
down to its industrial life. 











Aluminium and its Alloys in 
Engineering. 
By JOHN G. A. RHODIN, F.1LO. 
No. VI.* 
CHAPTER IV. 


WHENEVER the writer enters a sand foundry for 
making small or comparatively small articles he is 
always struck by the desolate look of the whole thing 
Everything seems out of place, and there appears ty 
be no attempt to separate the various operations to 
avoid chaos. On closer inspection things do not 
improve much. Why should, for instance, frame 
moulders work in the gloom of the foundry?) Why 
should the moulding tables be without a handy shelt 
for putting the patterns on between operations ? 
Why should the core-boxes be left on one part of the 
floor and the pattern be distributed over various 
other parts ? Why should, finally, the foundry be 
dark in these days of pyrometers? As a matter of 
fact you can easily do away with all this, but your 
men would leave you. Such an innovation as a clean 
** jobbing "’ sand foundry would be too much, and the 
innovator would be a marked man. One might have 
hoped that substituting aluminium for cast iron would 
have wrought a difference ; but nothing of the sort 
has happened yet. These aluminium foundries are 
like the general run of others, and probably will 
remain so till the end of time. The pity of it is that 
good work requires exceptional skill on the part ot 
moulders and casters, and that the most punctilious 
eare must be, and is, observed in the preparation of 
the moulds, both at the bench and on the foundry 
floor. Why should such skill and care be wasted 
through working under bad conditions ? Look at 
the most commen cause of rejection—a “draw” 
round a piece of “ dirt,”’ nothing serious at all ! 

The writer now turns to the peculiarities of 
aluminium castings, if there can be said to be any. It 
is done very much on the lines of brass casting, rather 
too much so. Some prefer green sand, others dry, 
the bulk betwixt and between. Our foundry ealeu- 
lated a shrinkage of | part in 77, or nearly fin. to the 
foot. The castings very seldom ran short, thanks to 
overheating in most eases, as ventilation as well as 
runners and risers were generally on the economical 
side. During the war, before pistons were exclusively 
die cast, the sand foundry produced exceedingly good 
castings, as there was a moral certainty of inspection ; 
afterwards the complaints about bad metal became 
chronic. In some cases the writer must admit that 
these complairts were well founded, but it still 
remains an open question whose fault it-was. If you 
remember that almost any aluminium alloy—we are 
speaking of light ones—gives good-looking castings 
quite readily, you can imagine how bad things were. 
There was a driving economic interest on one side 
and growing discontent and carelessness on the other. 
It is to be hoped that such conditions will never come 
back again; but after the war they affected manu- 
facturers in this country to such an extent that the 
market was filled with rubbish of an unspeakable 
kind. Aluminium castings of all sorts kept fairly 
decent till a number of firms closed their gates, and 
the survivors became daring and joined the rest. 
Diminishing bulk of trade required compensating for 
by larger percentage of profit to be derived from the 
use of inferior raw materials. The better re-melts 
went to America on account of the rate of exchange, 
and only what could not be exported was used. 
There was no deterioration in the skill of our casters 
or any relaxation in the management. 

The problem of casting aluminium in sand is such 
an easy one that the writer can give no better advice 
to an engineer than for him to cast his own. Any 
respectable brass foundryman will produce good 
articles in a week. But guard against overheating 
by keeping the temperature round about 700 deg. 
Cent. Short runs must be cured by other well-known 
means. Further, try to sell your scrap and swarf to 
the best advantage, and use new metal only if you 
possibly can. The scrap problem is for specialists 
only. From his long connection with the so-called 
metal trade the writer is convinced that it is a mistake 
for a metal works to take up sand castings as an 
adjunct. It is a form of competition with your own 
customers which cannot exist under normal con- 
ditions. ‘There should not be an engineering shop 
without adequate foundry resources, both from the 
point of view of cost and that of expediency. Trade 
foundries may exist, but they must not deal in metals, 
and preferably confine their attention to die castings. 
Even this is a comparatively simple metallurgical 
problem, but the designing of the dies is a great art. 

The writer’s acquaintance with die casting started 
in 1894, when he was brought in contact with casting 
of “grids” for accumulator plates by injecting 
antimonial lead into dies by 100lb. air pressure. 
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For the purpose the castings were good enough, but 
still far from perfect. 1t may interest the admirers 
of “modern” methods to know that the casting 
temperature of the lead was controlled by a Richard 
Fréres recording metallic air thermometer, and that 
we were fully aware of the importance of temperature 
at all stages. Some years later the writer visited an 
affiliated factory at St. Quen, outside Paris, and there 
he saw the gravity method of die casting for the first 
time. They were casting “ribbed” plates with 
0.5mm. very deep ribs, and these came out to all 
intents and purposes as machined. The secret was, 
to our ideas, very hot dies and copper ribs in the steel 
mould, which released the casting more easily on 
account of their greater coefficient of expansion. 
This casting “‘ en coquille”’ was even then an old art 
in France with other metals than type metal. 

But even the French die-cast bronzes and zinc- 
bronzes were only a very late revival of an extremely 
old art. Our most ancient, andin a way most artistic, 
die castings come from the early Bronze Age— 1000 B.c. 
or thereabouts. In those days a number of ordinary 
metallic utensils had to be made in quantities, 
and they were cast in moulds of stone or bronze, 
of which numbers are still to be seen in various 
museums. Many of these moulds were made for 
casting several similar articles at once, and hence 
were provided with “ fish-bone” runners. In the 
Scandinavian countries, where the bronze age occurred 
later than in other countries, the art of casting bronze 
reached a state of perfection which is not to be seen 
elsewhere, and the action of the atmosphere is so 
slow that an enormous number of well-preserved 
objects from the period has been found. One must 
suppose that clay moulds were at first used, as the 
modelling of clay belongs to the first period of the 
Stone Age, and for this reason the effect of firing 
on pottery must have been well known during the 
Bronze Age. The ancient casters must also very 
soon have found out that moulds could be used 
more than once, and that hot moulds gave better 
results than cold ones. Then the step to metallic 
moulds of a more permanent character followed as 
a matter of course. But when we go further we 
are confronted with some very difficult problems. 
(1) How did the ancients melt their metal ? (2) How 
did they get it to the moulds ? 

For various reasons one must suppose that furnace 
working came first as a direct descendant of the open 


fire. Crucibles were a very tough proposition, as 
fire-clay does not occur everywhere, whereas a 


mixture of ordinary clay and sand suitable for making 
& fairly refractory hearth could be got anywhere. 
Primitive nations like some of the African tribes 
make a kind of small blast-furnace to this day by 
forming a clay dome over * small hollow in the 
ground, in which the charge is placed. The blast is 
supplied through wooden tubes from piston pumps 
made from tree trunks. This is, however, not done 
for melting and casting, but for producing a kind of 
blister iron. For casting gold they use clay pots 
and open fires, but the temperature necessary is 
not to be compared with that at which copper 
smelting can be done. Such semi-refractory pots 
may have been used as ladles during the Bronze 
Age, but smelting was, beyond a doubt, done in 
furnaces. The same must have been the case with 
tin smelting in Cornwall at one time, though the 
abundance of refractory clay in that part no doubt 
soon led to the discovery that some clay vessels 
could stand very high temperatures. 

Amongst the finds from the Bronze Age in Sweden 
are @ great many largish “fish-bone”’ runners or 
‘‘sows,”’ evidently formed when a furnace was 
tapped. It would interest us a great deal to know 
what kind of article was at the end of the feeders of 
these ‘“‘sows.”’ Ingots of the kind with which we 
are now familiar would have appeared to be a waste 
of labour to primitive man, and probably some simple 
useful article was substituted. Whether it was some 
kind of axe head or celt, or spear heads or the like, 
is very difficult to say. The fact remains, however, 
that many heaps of broken bronze implements and 
runners, ready for re-melting, have been found, but 
never any kind of ingot. How this re-melting was 
done is very difficult to be certain about, but probably 
a hollow in some kind of natural stone was the first 
crucible. The nature of the stone must have differed 
in different localities according to the geological 
formation. Fine-grained granite, sandstone and even 
siliceous limestone may have been used. In Sweden, 
where the history of metallurgy goes back into 
tradition, one may make a shrewd guess at soap- 
stone. A granular variety of this mixture of minerals 
forms a rock of its own in that country, and this 
material has been used for fire-places, furnace lini 
and cooking vessels as long as records go back. Its 
popular name in the mining districts is pot stone, 
and its selection was no doubt-brought about by the 
fact that before firing it is soft enough to be cut by 
a knife, whereas through firing it becomes hard 
enough to cut glass. Here our reasoning is simplified 
by the fact that native fire-clay was to all intents 
and purposes unknown in Sweden till the very end 
of last century. That moulds were made from this 
material is also fairly self-evident. 

We have now got at the means of smelting, 
re-melting and moulding, but it remains to find out 


There is no necessity for supposing the existence of 
iron tools, as it would be easy to hold a small pot 
in a V formed of two flexible saplings for sufficiently 
long time to pour a few castings, and in many other 
ways besides this one. Still, the author is inclined to 
believe that iron was not only known, but well 
known during the period called the Bronze Age. 
We must, however, reluctantly leave historical 
speculation and revert to die casting. The articles 
produced in quantity during the Bronze Age were 
studs and fibule or buckles, both articles for holding 
the dress on. These and other from the time 
required two-part moulds only. outstanding 
difficulty lies in the absence of cases when 
duplicates have been found together. But the 
repeated finds of metal moulds makes the production 
of replicas as a matter of business a moral certainty. 
The richness and fineness of the decoration of some 
of the Norse objects, as well as the sharpness of the 
castings, exclude the possibility of their being cast 
in anything but hot moulds, and thus being die 
castings. To follow the vicissitudes of die casting 
through later periods would carry us too far, but it 
has never ceased to exist, as collections of cast 
coins, jewellery, type, and the like show. Its object 
was all along to avoid work in finishing the articles, 
and in order to give the finest possible surfaces the 
mould must be heated to a certain elevated tem- 
perature. When used nearly cold a die becomes a 
chill, and the castings are far from perfect in surface, 
though close-grained and of maximum strength. 
The actual difference between a chill casting and a 
die casting is thus a fairly arbitrary thing. 
For zine castings and castings of our above-men- 
tioned ZnCdAl alloy there is no difference at all. 
In the case of castings made from 88/12 AlCu, a 
temperature of about 300 deg. Cent. is necessary, 
and even a higher one if the sections are thin, &c. A 
practised die designer can make dies for almost 
any kind of pattern, but resistance of the mould to 
tri-axial stresses must always be avoided, and sliding 
in one direction at least has to be arranged for. The 
use of ribs for strengthening certain parts can hence 
not be resorted to as freely as in sand casting. Low 
density aluminium alloys have practically no strength 
just after setting, and even the best die castings are 
porous where tri-axial stresses meet a sliding resist- 
ance only in any one direction or even in two. The 
slightest hold on the shrinking casting affects it, 
hence the sooner it is out the better, but within 
reason, as its temperature must be below the “ rotten ”’ 
stage just after setting. 
The runners for pouring dies are made fairly sub- 
stantial and open into the moulds as long, narrow 
slots. The risers are for ventilation only and open 
as pin-holes, connected with quite slender channels. 
No attempt is made to feed back from the risers, and 
cases of necessity are met by having several runners. 
One-sided flow is most essential, as well as an even, 
steady rise of the metal in the mould. By this 
method of proceeding an even quality right through 
the casting is ensured, and this is the reason why 
gravity castings are vastly superior to those produced 
by injection under pressures. But still the fact 
remains that all dies, except the simplest ones, are 
each individual experiments to this day. During the 
war cast. iron was used for making the dies, but this 
practice was abandoned later in favour of steel of 
various kinds. The innovation came from America, 
and the arguments in its favour were that special 
steels wear more slowly than cast iron, stand repeated 
heating better without change of dimension, and that 
errors in the dies can be remedied by letting in new 
pieces of metal. All this may be true for certain 
special steels, but during the time when the author 
saw the change tried, these steelg were not forth- 
coming in reality. Those analysed in our laboratory 
certainly contained the elements supposed to be 
there, but in absolutely inadequate quantities, and 
the percentages of phosphorus and sulphur indicated 
that low-grade raw materials had been used. The 
specifications mentioned nickel-chromium and vana- 
dium steel. In the former we found less than 1 per 
cent. of chromium, as might be expected when 
ehromium was a drug on the market, and in the 
latter some 0.1 per cent. vanadium. We all know 
that nickel-chromium steel with generous percentages 
of both withstands oxidation very effectively. but 
these “ nominal ” articles with less than 4 per cent. 
alloy hardly belong ‘to the category. The author 
never saw any particular improvement in the quality 
of the castings through the introduction of steel dies, 
and no test @ owlrance was made of any particular 
mould. Hence we may leave the question open from 
that point of view. One certainty was there—a 
tremendous increase in the price of tooling. ‘The 
finding of a suitable material for dies capable, of 
standing very high temperatures is an extremely 
important one, but it is still awaiting its solution. 
For casting light aluminium alloys cast iron seems 
to the author to be the best from the point of view of 
economy and reasonable lasting qualities. Some 
10,000 castings have been got out of one die before 
it was rendered too inaccurate for further use. Proper 
selection of quality and experimental finding out of the 
best way of seasoning the material by heat treatment 
have still to be attended to. 


ing figures re Zeppelin aluminium. _They bear out my 
staternent that the Germans had no secret whieh we 
had not. These, figures agree fairly with duralumin 
and L5. The Cuffley Zeppelin was, however, made 
of soft aluminium; hence the Germans evidently 
learnt from the English. 


Alloys Used in Zeppelin Frames. 





; Analysiz. 
Name of part. —-— ——— ———-—_-,-———_ —_—_——_ , — -—— 
| Si. | Mn. Al. Cu. Meg. Zn. Fe 
Portion of 
frame* 62  .56 93.74 |) 4.38 .42 Absent 38 
Pieces of 
frame t— 
(1) Sheet...) .33 .53 04.07 | 3.08 | .36 Nil 73 
(2) Angle..| .37 .49 94.09 3.70 23 Nil 1.412 
(3) Rivet...) — - -- Nil _- Nil 
(4) Washer, .33 84.58 1.34 12 8 5 
* Similar. Not in same proportion as che “Aeromin ™ 
alloy. + Similar analysis to piece of airship frame. Could not 


analyse rivet, as only portion eame to hand. It is probably a 


piece of pure aluminium. 
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ye and Great Northern Joint Railway, and a map of 

this important joint line is given. The book contains 
forty-four maps. The Government proposals for the 
of railways, and the alternative scheme put 
by the Railway Companies’ Association is in 
cluded, whilst a general review is embodied of the recent 
report of the Rates Advisory Committee to the Ministry 
of Transport. The section devoted to colonial and foreign 
railways has been revised, ani particulars of the Ottoman 
and Mesopotamian railways have been introduced. The 
new organisation affecting the railways of the “‘ Under- 
ground” group is described in detail. Much other very 
useful information is found within the covers of this handy 
reference volume. 
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Dust Explosion in an American 
Grain Elevator. 


One of the largest grain elevators in the world—that 
of the Chicago and North-Western Railway, at Chicago— 
was damaged severely by a dust explosion of great 
intensity on March 19th, although the majority of the 
182 storage bins were practically uninjured. As the acci- 
dent occurred on Saturday evening, after the day shift 
had left work, there were few men at work, and only six 
lives were lost. The structure was completed about two 
years ago at a cost of £2,000,000, and the property loss 
is estimated at £800,000, largely in machinery and equip: 
ment. The total storage capacity was 10,000,000 bushels, 
but less than 1,000,000 bushels of grain were di or 
lost. The cause has not been determined, but it is evident 
that a light explosion in the drying house preceded the 
main explosion, which was heard and felt within a radius 
of several miles. The elevator was situated in open 
country, south of the city, in a district occupied mainly 
by railway lines and goods yards. 

The elevator, which is on the west bank of the Calumet 
River, consisted of four sections. On the west or land 
side, was the concrete track shed, with five lines of rails 
for cars which delivered their grain to floor hoppers. 
Above it was the tall narrow building of the drying- 
house, of light steel frame construction, extending to the 
tops of the bins. Next to the latter was the working 
house, with a first story of heavy steel and concrete con- 
struction for the machinery. Upon this stood two rows 
of cylindrical concrete bins, ninety-five in all, 15ft. dia- 
meter and 97ft. high. The bins were surmounted by a 
steel frame structure or “cupola” for the weighing and 
conveying apparatus, spouts, &c., this cupola being 93ft. 
high, with its roof 215ft. above the ground. 

Adjacent to the working house was the storage house, 
consisting of 182 concrete bins, 22ft. inside diameter and 
104ft. high, with a light concrete roof. Their aggregate 
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damaged. The explosion in the corner bin of the river | part crushed in by falling débris. The tool house H, the 


| house pushed out the base of the vertical marine tower, 
moving it across the wharf so that the tower dropped into 
Damage was done also ' 


the river in an inclined position. 


power-house J, and the office building K are practically 
uninjured, except as to windows. : 
Fig. 2 is a view of the south end, the open space ‘at the 








FIG. 2—SOUTH END OF 


to the bin foundations, which rest on a heavy concrete 
slab or mattress, some of these foundations being blown 
At some places the bin structure appears to have | working house. 


out. 
been lifted bodily and then dropped.” 
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FIG. 1—NORTH END OF ELEVATOR 


storage capacity was 10,000,000 bushels. Across the roof 
extended a steel-frame gallery for the grain conveyors. 
Adjacent to this, but separated from it by a space wide 
enough for two lines of rails was the river house, for 
delivering grain to steamers. Its concrete lower story 
had twenty-four concrete bins in two rows, the bins being 
22ft. diameter and surmounted by another “ cupola” 
of steel frame construction, with its roof 195ft. above the 
ground. North of the river house was an elevated con- 
veyor gallery extending along the river bank to deliver 
grain for trimming the cargo. At the south-east corner 
of the river house was the marine tower, 155ft. high, a 


| 


} 


vertical structure of steel frame construction, with the | 


spouts for unloading grain from steamers, other steamers 
being loaded by spouts from the river house. 

All the bins had concrete walls, 7in. thick, reinforced 
by vertical bars and horizontal rings. For light and 
economical construction, and partly with a view to 
minimising the effects of possible explosions, the steel 
frame structures of the drying house, cupolas and con- 
veyor gallery had light curtain walls of concrete, wire 
netting being stretched over the steel frame and concrete 
built up upon the pneumatic “cement gun” process, 
described recently in THe Enorveer. There was a com- 
plete dust-collecting equipment of fans and conduits, 
but in spite of this there were great quantities of dust 
lodged in all parts of the structure. According to the 
American Engineering News Record :— 


‘Tt appears evident that a first explosion occurred in 
the drying house which was destroyed completely. This 
shock no doubt jarred loose quantities of settled dust, 
the dust clouds serving to propagate the main explosion 
as has been observed in many explosions and tests. The 
main explosion swept both over and under the structure 
the upper sweep extending through the steel frame super- 
structure of the cupolas and conveyor gallery. The lower 
sweep was under the concrete bins, the weight of which 
increased the intensity of its force. 

‘In the light walls [of cement gun construction] the 
concrete was blown out almost completely. Much of the 
steel framing left in the cupolas is twisted and distorted, 
but parts of it probably can be used in reconstruction. 
With heavier walls the damage to the steel work probably 
would have been greater. 

“About fifteen bins at the south-east corner of the 
storage house were wrecked, and about half of the twenty- 
four bins of the river house were burst open. In addition 


a number of bins of the working house, storage house and 


| 





river house were more or less seriously cracked and 


The accompanying illustrations tell the story. Fig. 1 
is a view of the north end. At the right were the track 
shed A and drying house B, both completely destroyed. 
At C is the working house, with its ninety-five bins 





| radius of 100ft., with a clear height of lift of 52ft. 
in | furnished with the motions of hoisting, 
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right—with the two mounds of grain—being where the fii 

teen or sixteen storage bins were burst. At the left is the 

At the right is the river house, with the 
lower part of the corner bin blown away entirely. Beyond 
this is the inclined wreckage of what originally was the 
vertical marine tower, standing now in the Calumet River 
instead of upon the wharf. At the opposite or north end 
of the storage house, some of the bin foundations—as 
shown in Fig. 2—have been blown out f om under the 
bins, but these are hidden in Fig. 1 

Fig. 3 is a view of the west side, with the concrete bins 

and steel cupola of the working house. The tangle of 
| steel wreckage on the ground represents the one-story, 
ear shed and the tall drying house, which originally ex 
tended to the tops of the bins for the full length of the 
structure. In all these views it will be noted how com- 
pletely the thin concrete curtain walls have been blown 
away from the steel framing. 

To provide against heating of grain in storage, the bins 
were fitted with the Zeleny thermometer system, register- 
ing the temperature at 5ft. vertical intervals. Should the 
grain show any tendency to heating, the entire 10,000,000 
bushels could be turned over and re-distributed in two 
days. The elevator had a daily capacity for receiving 
1,300,000 bushels by cars and 500,000 bushels by boat, 
together with a daily capacity of shipping 1,300,000 
bushels by cars and 1,400,000 bushels by boat. 








Tower Crane for Handling Timber. 


THE engraving on page 625 represents a fixed electric 
tower crane made by Sir William Arrol and Co., Ld., which 
has recently been erected at Old Ford for Wm. Mallinson 
and Sons, Limited, of 130-138, Hackney-road, FE. 2. This 
crane which, as will be gathered from the illustration, 
is intended for handling timber, was designed to deal 
with loads of 5 tons at a radius of 50ft., and of 3 tons at a 
It is 
racking and slewing. 








FIG. 3—WEST SIDE OF 


five rows—surmounted by the steel frame cupola. Over 
the storage house D, with 182 bins—l4 by 13—is the 
steel galley for the distributing conveyors E. At the 
left is the river house F, with its cupola. In the foreground 
are the welfare house and rest rooms G, with the rear 
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which are operated by independent motors controlled 
from a cabin suspended from the underside of the canti- 
lever. The electrical equipment is made for a direct 
current of 460 volts. * 

The speeds of working are hoisting, 5 tons, 50ft. per 
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5-TON ELECTRIC FIXED TOWER TIMBER HANDLING CRANE 


SIR WILLIAM ARROL AND CO., LIMITED, GLASGOW, ENGINEERS 








minute; slewing, 5 tons, 4 revolution per munute ; and 
racking, 5 tons, 100ft. per minute. The motors are of 
the totally enclosed series reversing type, and they are 
rated so that after one half-hour’s run under full load the 
temperature will not exceed 90 deg. Fah. Their sizes 
and speeds are :—Hoisting, 25 brake horse-power, 600 
revolutions per minute approximately; slewing, 10 
brake horse-power, 600 revolutions per minute approxi- 
mately ; racking, 5 brake horse-power, 600 revolutions 
per minute approximately. A slip ring collector, having 
two rings for the main electric circuit, is fitted above the 
centre pivot of the crane. The controllers are of the drum 
reversing type, with metallic resistances. The hoisting 
controller is fitted with rheostatic braking points on the 
lowering side, and there are self-resetting limit switches 


to prevent overwinding and over-racking in either direc- | 


tion. A switchboard in the driver's cabin has on it the 
following mountings:—One double-pole main circuit 
breaker with overload and no-volt release ; 


one for the in-common return; one pilot lamp; one 
plug and socket for a portable lamp, in addition to a 
switch and fuses for the lamps. 


The tower is built up of rolled steel sections and plates, | 


and there is a steel roller path at the top of the tower to 
give lateral support to the mast. The bracing at the foot 
of the tower fs arranged in the form of a portal, so as to 
give a clear opening. Immediately above the pertal 
cross girders are fitted to carry the pivot bearing for the 
foot of the mast. The mast and cantilever are, like the 
tower, built up of mild steel sections and plates, and the 
latter is of the over-trussed type. The lower boom is 
com: of rolled steel channels and angles well braced 
to resist slewing and wind stresses. The weight of the 
revolving part of the crane is carried by a footstep bearing. 
Horizontal support is given to the mast by large diameter 
cast steel rollers with their axes vertical, attached to the 
mast and running inside a steel roller path carried at the 
top of the tower. The outside of the roller path is fitted 
with pins forming a rack into which gears a pinion carried 
on the lower end of a vertical shaft supported in bearings 
on the mast and driven by a 10 brake horse-power motor 
through the medium of one worm and one spur gear 
reduction. This motion is fitted with a special design of 


friction clutch adjusted so that if the gear is subject to | 


heavy shocks the clutch will slip sufficiently to absorb 
the shock and prevent damage to the gearing. A foot 
brake to control the slewing motion is provided. 

The load is lifted on four parts of best plough steel wire 
rope winding two parts on to a cast iron drum, driven 
by a 50 brake horse-power motor through reductions of 
machine-cut steel spur gearing. The hoisting drum is 
turned and grooved right and left hand to take the full 
amount of rope at a single ~ The rope is sufficiently 
long so that three coils may left on each end of the 
barrel when the hook is in its lowest position. To sustain 
the load, an automatic electric brake is fitted to the motor 
spindle. It is operated by a solenoid magnet connected 
in such @ manner that the brake is released directly the 
motor is sta and is applied directly the current is 
cut off or fails for any reason. The brake is of the post 


type, so as to produce no bending action on the motor 





single-pole | 
relays for the hoisting, racking, slewing motors, as well | 


Pe 


edhe 





spindle. The straps are of forged steel and the brake 
blocks of cast iron lined with Ferodo. Control of the load 
when lowering is obtained by rheostatic braking. Furthar- 
more; to prevent the speed of the descending load exceed- 
ing a safe limit, an automatic centrifugal brake is fitted 
to the hoisting gear. 

A trolley runs between the two rolled steel channels 
forming the bottom boom of the cantilever. It is: built 
of a mild steel plate frame, and is mounted on four cast 
steel wheels turned to equal diameter and keyed on to 
steel axles running in gun-metal bushed bearings. The 

trolley is traversed along the cantilever by means of two 
ropes attached to each end and winding or unwinding on 
| to a cast iron drum rotated by a 5 brake horse-power 
| motor through the medium of two reductions of machine- 
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FIG. 1—ROTOR WINDING TEMPERATURE INDICATOR 


cut spur gearing. An automatic solenoid brake is fitted 
to the motor spindle. 
|, The driver’s cabin is attached to the underside of the 
| cantilever and consists of a steel frame covered with 
timber, painted and made practically wea’ f. 
| Large windows are provided on three sides to give the 
| driver a full view of his load under all conditions. The 
| cabin contains all the controllers, resistances and switch- 
| board, and leave sufficient room for the free movements 
| of the operator. 

| Messrs. Arrol have, we understand, made a very large 
number—about 200—of this type of crane for use on 
slips of shipbuilding yards, but we believe we are correct 
| in stating this is the first crane of ite type used in this 
eountry for loading, unloading, and stacking timber, 











although the firm manvfactured one for similar work on 
Australia about twelve years azo. The engraving show: 
clearly the work done by the crane, which, owing to 
its height and radius, covers a large area of the timber 
stockyard. 





Some New Electrical Instruments. 





In the recent discussion at the headquarters of the 
Institution of Electrical Engineers on Mr. C. A. Jublin’s 
paper on “ Temperature Limits of Large Alternators,”’ it 
was pointed out that the temperatures of rotor windings 
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FIG. 2—ALTERNATOR EXCITATION INDICATOR 

cannot be measured by means of detectors. It seems, 


however, from an article by Mr. Mittag, appearing in the 
February issue of the General Electric Review, that an 
instrument has been devised by the General Electric 
Company of America for indicating rotor temperatures 
without any special arrangements having to be embedded 
in the field windings. 

The action of the instrument, which is shown diagram- 
matically in the drawing given in Fig. 1, depends upon 
the variation in the resistance of the copper conductors, 
and really gives resistance measurements, but the scale 
of the instrument is calibrated in degrees Fahrenheit. 
It will be seen that there are two coils, one connected 
across the field windings and the other in series with them. 
Two vanes mounted on a common shaft passing through 
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the centre of the coils are set at an angle with respect to 
one another, and the position taken up by the shaft, to 
which the pointer is attached, depends upon the ratio of 
the current in the two stationary coils: In other words, 
since one coil is connected across the field and the other 
in series with it, the deflection of the poi depends 
upon the ratio of (a) the volts applied to the field winding 
to (b) the current ing in the winding. ‘That, of course, 
means that the movement of the shaft is dependent upon 
the field resistance, which changes the 

and the seale of the instrument can therefore be calibrated 
to give temperature readings. The instrument has been 
designed mainly for testing temperatures of the rotor 
windings of ships’ alternators, but there is obviously no 
reason why it should not be applied to the rotor windings 
of other alternators, 

Another instrument, also designed for use on ships, ie 
an excitation indicator, which shows the switchboard 
operator when the field excitation of an alternator is 
correct and when the field current should be raised or 
lowered, It also indicates whether the alternater and 
motor are working under stable conditions; that is to 
say, whether the two machines are in step or out of step. 
Strictly speaking, an induction motor is never in step 
since the rotor always runs with a certain amount of slip, 
but the term “ step’’ is used in the article to indicate that 
the motor is operating between synchronism and the 
maximum or breakdown torque. It is well known that 
the correct exciting current for an alternator driving a 
motor is the lowest current which will hold the motor in 
step, and that it is desirable to work with that quantity 
of exciting current in order to minimise heating. The 
indicator described in the article may be used regardless 
of whether the motor is an induction or synchronous 
machine, but in the latter case the excitation of the 
altérnator and motor fields should be varied together, so 
as not to change the live power factor. Fig. 2 is a dia- 
grammatic sketch of the excitation indicator, and it will 
be perceived that the construction is the same as that of 
the temperature indicator. Further, it will be noticed that 
one coil of the instrument is fed from a current trans- 
former and the other from a potential transformer with 
a high reactance coil in the secondary circuit. The 
current in the potential coil of the instrument is, of course, 
proportional to the line voltage, and, on account of the 
reactance, inversely proportional. to the frequency. 
The position of the pointer, therefore, depends on the 
line volts divided by the line ampéres, multiplied-by the 
frequency. If the saturation of the alternator be neg- 
lected, then for any value of the field current at constant 
frequency and power factor the ratio of line volts divided 
by line ampéres is constant at the maximum point of the 
kilowatt output curve. As a rule the iron of an alternator 
is not saturated when it is fully loaded, and if the line 
current, power factor and excitation are kept eonstant, 
the line voltage and kilowatt output will vary directly as 
the frequeney and the value obtained by dividing the volts 
by the ampéres multiplied by the frequency will be con- 
stant when the alternator is fully loaded, regardless of the 
speed or field excitation, provided the excitation does 
not exceed the value that may be maintained continuously. 
Since, therefore, the position of the pointer of the instru- 
ment depends upon the fraction obtained by dividing the 
volts by the ampéres multiplied by the frequency, the 
reading which the instrument gives is always the same 
when the alternator 1s ope:ating at its maximum. output, 
irrespective of the excitation or speed, If at a constant 
load the alternator is operating at its maximum, output, 
and if the field excitation is then increased, the line volts 
will increase and the ampéres will decrease, thus causing 
the excitation indicator to move from its original position. 
The pointer of the instrument will indicate whether the 
alternator is operating at its maximum output; that is 
to say, whether it is operating on the side of the output 








| eurve where an increase in the line a gre an increase 


| in kilowatts or whether it is working on the unstable side 

| of the curve where an increase in the line current gives 
& decrease in kilowatts, this decrease in kilowatt output 

| beipg attributable to the fact that the voltage decreases 

| at a greater rate than the current increases. 

) : 


| a — 





The Cargo Vessel Elizabeth Stoner. 


Tue cargo vessel Elizabeth Stoner, which was built by 
J. L. Thornycroft and Co., Limited, at Woolston, and 
which is illustrated above, ran her trials at Stokes Bay on 
Tuesday, April 12th last, when the following results were 
obtained :—Mean speed, 10.96 knots; mean indicated 
horse-power, 1231; mean revolutions per minute, 85.7. 
The trial was run on oil fuel with the Thornycroft system 
of oil fuel burning. 

The vessel, which is of 4300 tons deadweight, is of the 
single-deck type with straight stem, elliptical stern, poop, 
bridge and topgallant forecastle. Her principal dimensions 
are as follows :—-Length overall, 31 lft. Gin.; length beween 
perpendiculars, 300ft.; breadth moulded, 43it. 6in.; 
depth to upper deck, 24ft. 5}in.; poop, 28ft. 3in. long ; 
bridge, about 8ft. wide ; forecastle, about 33ft. 3in. long. 

Water ballast is carried in the cellular double bottom 
all fore and aft, exeept under the boilers, as well as in the 
fore-and-aft peak tanks, and the vessel has been con- 
structed upon the deep bulb frame principle, so as to dis- 
pense with web frames, stringers, and other obstructions 
in the holds, thus leaving the holds clear for carrying large 
machinery or other cargo. She was built to Lloyd’s 100 Al 
classification special survey. There are five steel water- 
tight bulkheads with vertical stiffening, and steel bulk- 
heads at the fore-and-aft ends of the bridge, at the fore 
end of the poop and at the aft end of the forecastle. There 
are four large cargo hatchways, and the vessel is equipped 
with a direct steam and hand-power quick-warping wind- 
lass of the Emerson Walker type, besides with six steam 
winches of the Clarke Chapman type. Donkin steam steer- 
ing gear controlled from the bridge amidships by steel rods 
connected to a steering column on the bridge, where there 
are a 3ft. teak wheel and indicator, as well as hand screw 
gear, is also fitted. The fresh water tanks hold about 
4000 gals. in all. 

The vessel is provided with a }-kilowatt Marconi wire- 
less set, one of the derrick posts at the fore end of the bridge 
and the main mast being arranged to carry the aerial wires. 
The operator's cabin and office are placed at the aft end 
of the boat deck and contain the motor generator, trans- 
former, condenser, switchboard, transmitter, and receiving 
apparatus, emergency stand-by gear, &c. Independent 
generating machinery is placed in the steering engine com- 
partment. 

The accommodation consists of a saloon, captain’s 
state room, steward’s cabin, hospital, pantry, bathroom, 
and water-closet in the forward deck-house, together with 
a cabin for the first, second, and third officers, and the 
chief, second, and third engineers. The officers’ quarters 
are steam heated. 

The top of the saloon house, which is extended at the 
fore end to the sides of the vessel, forms the navigating 
bridge, on which the chart-house and captain’s office are 
fitted up. A flying bridge is fitted over the navigating 
bridge and has on it a small wheel-house. The sailors and 
firemen are accommodated in separate compartments 
under the poop deck, these compartments being provided 
with galvanised iron beds and table and seats, and coat 

hooks and a locker for each man. 

The cargo is worked by six derricks and the vessel is 
lighted throughout with electric light. The propelling 





machinery consists of a set of triple-expansion engines 
having cylinders 2lin., 34in., and 57in. diameter by 36in. 
stroke, and they are designed to develop 1350 indicated 
horsé-power at about 81 revolutions per minute with steam, 
at the boilers, of 1801b. per square inch. The feed bilge 
and air pumps are worked by levers from the low-pressure 
crosshead. The circulating pump is of the centrifugal 
type and has triple 9in. connections, The ballast, general 
service and auxiliary feed pumps are of the vertical duplex 
type, of sizes 9in. and llin. by 10in.; 5in. and 5in. by 6in.; 
and 6in. and 4}in. by 9in. respectively. The feed heater is 
of the Holden and Brooke high velocity type. A 15 tons 
evaporator is provided for the feed -up. Steam is 
furnished by two single-ended cylindrical multitubular 
boilers, 14ft. 9in. diameter by 10ft. 6in. long, each having 
three Deighton’s corrugated furnaces arranged to burn 
either oil or coal at will. The vessel, as has been said, 
actually carried out her trials on oil fuel. The pumps, 
heaters, filters, &c., for the oil fuel gear are in duplicate and 
the sprayers are of the makers’ own type. 

This vessel was built under the supervision of Mr. T. H. 
Wells, of Messrs. Wells and Kemp, 63, Queen Victoria- 
street, London,- E.C. 4, to the order of J. Stoner and Co., 
Limited, Dunster House, 12, Mark-lane, London, E.C. 








Provincial Letters. 


THE MIDLANDS AND. STAFFORDSHIRE. 
(From our own Correspondent.) 
Another Anxious Week. 


We have had another anxious week in the iron 
and coal trades. Producers engaged in both industries 
have been painfully following the negotiations between 
the miners and the coal masters. The time limit imposed 
by the Government respecting the ten million pounds 
subsidy has made the strike situation critically urgent. 
As last week, so again this, an intense hope exists in iron 
and steel circles in this part of the kingdom that an end 
to the mad waste which has been gomg on is now rapidly 
approaching, and considered opinion of some of the best 
authorities hereabouts happily strongly supports the 
market's anticipations. The Government's action respect - 
ing monetary assistance is applauded on Birmingham 

and the impression is very strong that it will 
ultimately be found that this severity has gone an enormous 
distance in c ing the men’s leaders to come to a 
settlement. Unfortunately, the industries of the country 
seem to be no sooner out of one bag of trouble than they 
are faced with another of almost equal magnitude. The 
posting of notices by the master engineers is a most 
serious matter, and no one at present cam see the end of its 


consequences. 
Iron Trade Wages Down Again. 


It is a somewhat remarkable circumstance that 
this week the puddlers at the forges would have been 
working at a 35 per cent. drop in their wages if any forges 
had been running. This conclusion follows upon the eir- 
cumstance that the new declaration of the accountants 
of the Midland Iron and Steel Wages Board respecting 
the average realised selling price of manufactured iron 
during Mareh and April shows that prices fell to an 
average of £26 18s. lld., compared with £30 12s. realised 
in January and February, selling prices having thus fallen 
£3 13s. 1d. per ton, which carries with it a drop, as I have 
said, of 35 per cent. in puddlers’ wages. The present 
reduction follows a wages fall of 25 per cent, two months 
ago, probably establishing a record for the period. As 
unmarked bars have now become £19, another fairly 
heavy wage reduction is regarded as certain at the end of 
July, when the next award is due. The new rates still 
leave wages 2024} per cent. above the basis, or about 100 
per cent. higher than in pre-war times. While the reduc- 
tion gives some relief, the manufacturers consider that 
substantial concessions have yet to be made before labour 
costs bear anything like a proper relation to the selling 
price. It is pointed out that the rise in railway rates, as 
well as in the cost of fuel, and the change over to the eight - 
hours system, increased the selling price, and in that way 
gave the men artificial advances in wages. A section of 
the employers favours the reconsideration of these matters 
by the Wages Board, when operations at the mills and 
forges become normal after the strike. The rate for pud- 
dling now becomes 13s. 6d., phus 202} per cent., or 12} per 
eent. less than at the corresponding period of last year. 
In the first two months of the year the representative 
firms on whose experience the sliding seale depends, pro- 
duced 19,445 tons, or about two-thirds of a good pre-war 
a . In the bi-monthly period March and April the 
total fell to 8895 tons. The deficit was mainly attributable 
to the second month, when the strike in the coalfields 
had already taken effect. At the bar mills the mischief 
was more apparent than in some other branches. Makers 
had, however, arrived at such an impasse that they could 
not produce at anything like the prices which competitors 
abroad were quoting, so that, in their case, the cutting 
short of the coal supply only deprived them of the option 
of accepting further losses. 


Manufactured Iron Dearer. 


Although the ironworks are in. the great majority 
of cases closed down and have no possibility of re-starting 
till the miners get to work again, there are still a few 
exceptions. Several sheet mills in South Steffordshire 
are making something of an output. One well-known firm 
of ygalvanisers has two mills running regularly after a 
period of suspension. It is stated that customers are 
willing to pay £25 to £26 for accommodation lote, which 
is an advance of £3 to £4 per ton upon the basis market 
rate of £22 for sheets of 24 w.g. There is still a little inquiry 
for best bars by consumers who have worked their stocks 
down low and are anxious to reinforce them in readiness 
for a re-start. The unmarked branch is still under an 
eclipse for the time being. No change has occurred im the 
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hand does not justify an optimistic outlook, Here, again, 
however, owing to the shortness of supplies, some 
are demanding £1 advance, bringing the selling figure to 
£20. Tronmasters still protest that £19 for bars is an 
unprofitable figure, and that they are actually putting 
money in their pockets through the stoppage. They see 
no prospect of re-starting after the strike unless fuel is 
cheaper than at present. Works coal at the time of the 
strike cost 35s. per ton. A statement a few days ago by a 
director of Guest, Keen and Nettlefold that a reduction 
to Ils, 6d. is an essential to profitable production appears 
to be generally endorsed by ironmasters. Unfortunately, 
there is no prospect Of any reduction on this scale. The 
future course of prices is so uncertain that nothing but 
imperative orders are being given out, Manufacturers 
continue to guard against overburdening themselves with 
stocks, and consequently most of them are in a position 
to start again with a clean slate. There is still a good 
deal of iron and steel in merchants’ hands, and many con- 
sumers regret the freedom with which they entered into 
commitments early in the year. New iron prices will 
come under review whenever the strike ends, especially 
in the case of marked bars, the present nominal quotation 
for which--£27 10s,—is an impossible figure as a basis 
for business. 


Strong Pig Iron Market. 


The supplies of pig iron on offer are very small. 
There have been inquiries for supplies of foundry pig iron 
as soon as a resumption becomes possible, but they do not 
result in anything tangible. Some of the foundries would 
be glad to make their position safer at points where stocks 
are not sufficient to outlast much of a strain. Now that 
they are coming to- close quarters with the shortage, 
consumers are willing to pay £3 to £5 a ton more than 
they would concede a few weeks ago, to go ahead without 
unnecessary delay as soon as fuel can be got. Smelters 
have worked down their stocks to such a fine point that 
they are now quite indifferent to demand. Midland 
numbers cannot be bought under 180s. on rail, and some 
houses which have still a certain amount of Derbyshire 
No. 3 put a rather higher value than that on their holdings. 
French foundry pig is being bought down to 140s. delivered 
here. Belgian prices are rather higher. Cast iron scrap is 
increasing in value, this material being utilised by casting 
shops to supplement the short supplies of pig iron. A 
famine in good class foundry iron, continuing probably 
throughout the year, is considered an inevitable sequel 
to the strike. 


The Continental Steel Attack. 


While Continental quotations to Birmingham 
buyers have had a stiffening tendency lately, owing to 
the appreciation of the franc, French exporters are willing 
to do business on terms which their neighbours will not 
look at. The underselling of Belgium by France is one of 
the features of the market. Soft billets can be obtained 
from French sources at about £8 2s. 6d. delivered. A case 
is mentioned in which a considerable deal was carried 
through at £8. The purchase was reported to have been 
made through Belgium, but as the figure is quite at 
variance with the present ideas of Belgian makers, it is 
probable the billets were of French origin. Belgian sheet 
bars, coming in at £8 15s., very easily compete with Welsh 
quotations at £11 10s., although Wales is using very little 
steel of any kind, the mills being at a standstill. Some 
native sales of small bars have been reported at £13 10s. 
These are from stocks representing mostly the accumula- 
tion of cancelled orders. The official price is upheld at 
£15, but is well in excess of the ideas of prospective pur- 
chasers. The wire mills keep going with a fair measure 
of regularity, and a good demand is being experienced 
for wire netting for farmers’ use. A few sheet and tube 
mills are running at irregular intervals. 


Engineering. 

The nut and bolt industry is working occasion- 
ally. Contracts for chains and anchors are being cleared 
off gradually. In other directions the continued with- 
holding of coal has failed to bring about a total stoppage 
in the heavy trades, though industrial vitality is sinking 
lower. 


Birmingham Power Supply. 


The demand for power from the electricity mains 
of Birmingham is so large—Il refer to a normal state of 
trade, for the return of which the Birmingham Corporation 
is now preparing—that the City Council is proposing to 
expend a further £59,000 on capital account for extensions 
of mains and £15,000 for the provision of a 1500-kilowatt 
motor generator set. 








LANCASHIRE, 
(From our own Correspondents.) 


Mancuester, Thursday. 
Iron, Steel and Metals. 


Tux delay in the coal negotiations, the trouble in 
the cotton trade, and the approaching trouble in the 
engineering trade make the present condition of the 
markets worse than they have been hitherto, although 
that seems to be scarcely possible. It would appear that 
we are still far off from the time when all the people will 
realise that the country is impovéfished, and that the only 
way of recovery ss through herd werk aut a less extrava 
gant standard of hving, 


Metals. 


The effect of the failures of the past week or two 
in the matter of wage regulation is not without its bearing 
on the condition of the market for non-ferrous metals. 
The upward movement in copper was checked even before 
it was known that the coal strike, was unfortunately to con- 


partly by the anticipatory buying by consumers. The 
disposition to acquire stocks of copper in anticipation of 
the needs of the next six months was reasonable enough ; 
but, of course, it could not be expected to go on very long 


when there was no opportunity of using any copper. The 
industrial life of the nation is now almost suspended, and 
the copper market must for the present depend upon the 
eonsumption in countries which are not afflicted by a work- 
ing-class unrest. Germany seems now to be in a fair 
way to recover much of her industrial activity, and will 
need, and probably will be able to buy, more copper, and 
some fair business seems to have been done in that direc- 
tion. The domestic consumption in the United States is 
also a little better, but all this is insufficient if the con- 
sumption in this country is to be held up for another month 
or two. The question of engineering wages will now soon 
be with us, and the failure of the cotton trade to come to 
an amicable agreement is ominous, for as a general rule 
the Lancashire industry is better able to arrange these 
matters than other British industries. The feeling of 
depression and almost of dismay in the Manchester market 
is much more acute than it was, and necessary as it is to 
get down wages, there would seem to be no way of accom- 
plishing it but the bad old way of fighting. There has been 
no change made in the official prices for manufactured 
copper and brass, and these prices remain high as compared 
with the value of the raw metals. The market for tin has 
remained rather quiet at the recent reductions. _It seems 
possible that the absence of demand in Great Britain may 
bring the prices lower, but although we have stopped 
using much metal, other countries will probably consume 
more just because we are consuming less. Germany may 
probably be in the market more prominently because she 
is using more copper, although she has not done much 
buying yet; and although we cannot go on with .our 
important tin-plate trade, the fact that we are stopped 
will give a greater opportunity to America, where tin- 
plates can be made more cheaply than is possible here. 
Our great South Wales consuming centre has been selling 
tin lately, possibly because the holders see no chance of 
using it in the district. The visible supplies of tin have 
increased recently. Lead and spelter have both been 
rather dull markets, but not more so than might have been 
expected in the present circumstances. Spelter is perhaps 
waiting to see what will be done regarding the German 
reparations question. There is very little metal offered 
from Germany at the present time. 


Pig Iron. 


The market here for foundry pig iron is very 
limited, as but few foundries are now working; but 
holders of the remainder of the stock are still very firm, 
quoting generally £9 per ton delivered for a truckload or 
two, but being rather unwilling to sell. The idea, of 
course, is that there will be a very acute shortage of No. 3 
iron when the foundries can renew their supplies of fuel, 
and there will be a great many more eager buyers than 
can be satisfied until the blast-furnaces can turn out good 
No. 3 iron. Probably it is not that sellers are desirous of 
getting more than £9 per ton, but that they wish to be able 
to keep their best customers going during that particular 
period. The production in the Cleveland district is now 
said to be completely stopped, but there is quite a large 
quantity, both of low-grade and of hematite pig iron avail- 
able. Sellers seem to be anxious to force sales of hematite, 
and quote 150s. f.o.b. in order to induce continental buyers 
to come in. Even less than this, down to £7 for mixed 
numbers of hematite would apparently be accepted. It 
seems probable that this is a favourable opportunity for 
the Continent to get cheap hematite, for it is almost 
certain that the production of hematite here will lag 
behind the consumption so soon as the steel manufacturers 
can get te work again. There will be delay in starting the 
blast-furnaces unless fuel is very much cheaper than appears 
to be likely at present. 


Finished Material. 

The changes which will have to be made im the 
price list for finisbed iron and steel are still delayed ; 
but, of course, there is very little business to be done now 
at any price, unless it might be export business. The cut 
in the wages of Midland ironworkers of 35 per cent., 
which came into operation on Monday, ought to enable 
manufacturers to meet part of the fall which is necessary 
before we can get back our export trade. 


Scrap. 


The position in the scrap market is practically 
unchanged here. The scarcity of foundry pig iron makes 
holders of east iron scrap quite firm, although it is probable 
that some considerable accumulation is going on, There 
is practically no scrap being used now in this district. The 
other classes of scrap, heavy wrought iron, heavy melting 
steel scrap, steel turnings, &c., are quite unsaleable, and 
thefe are no prices ; but it is understood that some of the 
Lancashire ironworks will still take in heavy wrought 
scrap—of course, for stock—at £3 per ton delivered. 


Barrow-tn-Furness, Thursday. 
Hematites. 


There is nothing new to note in the general con- 
dition of the hematite pig iron trade of North Lancashire 
and Cumberland. It is naturally hoped by smelters that 
there will be a cheapening in fuel costs, for with that it 
would be possible to resume activity in one or two works 
almost immediately. It may not be possible for.iron to 
be smelted at a profiv, but there is a feeling that the works 
must be got going again and a grasp again secured on the 
trade, much of which has been slipping away during the 
t few months. Recently a cut was made im rates, and 
it will probably be possible to make a further reduction, 
but that will depend upon ciroumstances. 


Iron Ore. 
There is nothing being done in the iron ore trade. 


The pits all remain idle, except so far as pumping opera- 
tions are concerned. Importations of foreign ore ceased 





tinue, for it was caused partly by speculative hopes and 





some time ago. 











Steel. 


There are no new features to report in the steel 
trade, with the whole of the plant standing idle and business 
entirely in the background. 


At Vickers’ works at Barrow short time is being 
worked, Recently oil fuel has been installed into the 
power-houses in place of coal, and it is possible to carry 
on at the amped rate in all departments. Work, how- 
ever, is slack in some of the branches. In the smaller indus- 
tries—ironfounding, repair shops, &c.—things are quiet. 








SHEFFIELD. 
(From our own Correspondent.) 


The Outcroppers. 


NEEDLEss to say there was great disappoint- 
ment in these parts that the hopes of a settlement with 
which last week began seefned no nearer realisation at the 
end of it; .though, of edurse, obviously that could not 
be so. A settlement is doming. If the leaders will not 
bring it about, the men themselves will find some means 
of doing so. It is not imgbssible that one of the influences 
moving in favour of the fatter, if peace in the coalfields 
does not come soon, willfbe the compulsory cessation of 
operations at the outcrog] workings here. Unless one has 
seen them it would be djfficult to appreciate the extent 
of these outcrop enterpribes. Thousands of miners have 
been engaged on them, And miniature shafts have been 
sunk and roads driven in jall directions. Who are the men 
—these outcroppers ? Tihey represent thas element in the 
ranks of the unionist. mihers which obeyed the orders of 
the Federation a couple )f months ago because of loyalty 
to the union, not becauke of personal conviction of the 
rightness of such a stey. Whilst these men were busy 
developing the outcrops the strike might go on indefinitely 
for all they cared. In the “ pits”’ of their own ‘creation 
they worked harder, far harder, than they had ever 
dreamt of doiny in the regular mines. For themselves 
they have slaved through all hours of the day and night. 
It gave them the idea of being capitalists—and they liked 
it. It was another man’s land and mineral rights they 
were exploiting, but until lately no one disputed their 
ownership of the coal they won and which they sold for 
good prices. By rushing about three weeks’ work, and a 
whole year’s risk to life and limb, into a single week they 
could earn almost as much as if they had done five shifts, 
or a normal week, in the mines, with every possible 
convenience and safeguard. And whilst they were too 
busy to think of the striking contrast between the two 
things, they were content to go on getting and selling 
outcrop coal; but now that the outcrops are definitely 
closed for profit-making what will happen? What has 
already happened? Exactly what might have been 
expected—these men are restless to get back into the 
mines, are ready to go back and will not be long before 
they aré back. In the meantime, some of them in the 
early part of this week were defying the land owner and 
the police authorities by refusing to leave their “* claims.” 





Alternative Fuel Supplies. 


Earl Fitzwilliam, whose land has been ‘* worked,” 
still has no objection to the outcrops being utilised for 
hospital, bakery and household use; but his lordship’s 
views were in conflict with the ‘‘ commercial mind” of 
the outcroppers, who have not hesitated to enter into 
arrangements with merchants or manufacturers for the 
supply of regular quantities of fuel, and whose operations 
have tapped four-foot seams, yielding quite heavy ton- 
nages of good coal. But, you see, outcropping stripped of 
its financial incentive is to the miner very unattractive. 
He sees no particular reason why a colliery owner or com- 
pany should not run at a loss, so as to keep men employed 
and the country supplied with fuel at a reasonable price, 
but he has a strong objection to a personal application of 
such a policy. For that reason activity at the outcrops 
has fallen to zero, and one of the first effects is that some 
of the smaller firms that bave work to do and have been 
almost living on outcrop coal are inva dilemma. Oil fuel 
is the only alternative where electricity or gas is not 
available, and whilst a large number of oil-burning 
installations has been started, it is a matter for surprise 
that very much more has not been done in that direction. 
I have not heard yet of any special provision being made 
for centralising a supply of oil, on which smaller consumers 
could draw as required, but local interests have succeeded 
in securing large quantities of oil as it arrives in tankers 
at Hull and arranging for its transport by railway tank 
wagons and in barrels by canal and road transport. The 
Corporation's electricity department has, I believe, had 
several oil-burning sets installed at its furnaces at the 
sower Stations, with the result that no difficulty—or 
fivtto. -is now anticipated regarding the electric lighting, 
power or tramway services. On the other hand, there are 
some firms here that seem remarkably well off for coal, 
but they are few and far between. Unless the strike ends 
very soon industrial consumers of gas will find it impossible 
to obtain even the present allowance of 50 per cent.. for 
I understand the Gas Company's fuel supplies are now 
dlarmingly small. 


Engineers’ Wages. 

Industry seems to be under a succession of clouds, 
The latest one to threaten arises out of the engineering 
trade dispute regarding wages deflation. On Tuesday, 
notices were posted in all the engineering shops in this 
district. notifying the men of the employers’ mtenuon 
of withdrawing Award 180 of March 10th, 1920, and of 
the Ministry of Munitions bonuses. Under the head of the 
first appears the following :—‘ (4) Time workers, 3s. per 
week, or jd. per hour, according to the custom of payment 
in the various shops. (b) Piece workers, The 7} per cent., 
or other corresponding percentage added to piece work 
prices. Pay discributed in the week beginning June 19th, 
1921.”" Two other clauses—(c) and (d)—are in the same 
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respective terms, except that they relate to pay distributed 
in the week beginning July 17th. Under the second head 
is the following statements :—‘‘ (a) Time workers. The 
12} per cent. on earnings in the case of time workers. 
(6) Workpeople on systems of payment by results. The 
7} per cent. on earnings. Pay distributed in the week 
beginning September 4th, 1921.” In Sheffield about 
40,000 men are involved, and the effect of the notices will 
be, apparently, that unless the men agree to the emplo: j 
proposals a very few days will witness the closing p tod 
of some of the works or departments that have been 
struggling to keep their end up in spite of the strike and 
other adverse influences. In this case, as in most others, 
the employers have been working long and patiently to 
avert a rupture, but the men are wate dy reluctant 
to make any concession, though they surely must see the 
inevitability of a reduction of bonus wages, which were 
put on during the war to meet conditions that are now 
passing away—let us hope permanently. An employer 
of labour here told me this week that he called a meeting 
of his workpeople a few days ago to consider a matter 
of mutual interest. This particular section of workers 
has received notice of a reduction of war bonuses by 12} 
per cent., and so far has refused to agree to the proposal, 
preferring to risk a lock out. The employers have very 
little business on hand in the aggregate, but the one to 
whom I am referring was offered a good line of many 
thousands sterling on overseas account—-American, to be 
exact—at a certain figure. To secure the order without 
a serious loss the reduction of 12} per cent. was absolutely 
essential. The employer put these facts before the meeting 
of his workpeople, assuring them that the booking of the 
business would mean months of work for them at good 
wages, and they are now considering the matter. I shall 
be interested to learn their decision. 


The Cost of Steel Production. 


Mr, Charles Markham, chairman of the Park 
Gate Iron and Steel Company, of Rotherham, and one 
of the best known industrialists in this lay of the country, 
made a characteristically breezy. speech at the recent 
meeting of shareholders in that company. Mr. Markham, 
who has large colliery interests, declared that Government 
control had made a mess of the iron steel and coal trades. 
The Post Office telephones, railways—eve ing under 
State control, he said, was bound to fail. ufacturers 
could not now get what was absolutely essential, viz., 
coal and coke, at a reasonable price. ‘‘ Of course,” he 
added, “‘ the trade unions have gone absolutely mad— 
there is no other word for it. That iniquitous thing, the 
Trades Disputes Bill, whereby working men are not allowed 
to sell their labour in such a market as they may like, has 
been the ruination of the country, and the sooner the 
Government rescinds that Act, in my opinion, the better.” 
Regarding the company’s affairs, Mr. Markham said the 
fuel bill for last year was just double what it was in 1917, 
and the wages cost of a ton of steel had risen to 28s. 7d. 
from 7s. 8d. in 1915. The output of ingots during the 
year was over 8000 below that for 1916, but considering 
the works were stopped for six weeks in consequence 
of a strike, which caused an estimated loss in steel of 
24,000 tons and in wages of more than £100,000, it was 
not so bad. An interesting point in the speech, I thought, 
was Mr. Markham’s statement that the average w per 
person employed by the company figures out at £250 a 
year. The Park Gate people have put down an enormous 
amount of new plant in recent years, and, as I was showing 
in a recent letter, they still have such operations in hand— 
the new 24in. rolling mill, for instance. The works have 
a great future before them, as well as a most interesting 
history behind them. 


General Trade Prospects. 


The illustration given in THe Enciveer last 
week of the huge casting made by the Brightside Foundry 
and Engineering Company—reference to which was made 
in a letter of mine a week or so ago—reminded me of the 
splendid piece of transport work carried out a short 
tume ago by Davy Bros., who conveyed a similarly huge 
casting, too wide for transit on the railway, because of the 
narrow bridges, by canal to Keadby and so by rail to North 
Lincolnshire. I have not heard from the firm anything 
on the subject of the cost of that transport work, but 
indirectly I learn that it ran to a very high figure—much 
too high for ordinary commercial purposes. There is still 
a certain volume of export business being done from this 
district, but, of course, it is comparatively small, and 
with the exception of a few specially heavy productions, 
such as have been recently referred to, it is almost all of 
the lighter steel variety. Hopes are being placed in the 
renewed talk of contracts for capital ships of the Hood 
type, it being felt that in any case Sheffield would stand 
to benefit, and there must be a prospect of renewed 
activity in other ways at the shipyards, for I hear of the 
likelihood of orders for very large propellers and shafts 
coming to this district. Quite a good consignment of files 
has just been put through forSouth America, and prospects 
of a revival of trade between Sheffield and the Far East 
seem very good. Nothing much has been done with Russia 
yet, but some firms believe it will not be long now before 
that vast market re-opens to us. There is a fair demand 
for land tools and implements of various kinds, and so 
far, German competition for such business in the home 
markets is more talked of than real. German firms cer- 
tainly quote at times prices which our people could not 
think of, but delivery is lacking. Railway and tramway 
steels are improving lines, and would show much greater 
development if industrial conditions permitted. For 
material such as tires and axles, however, Belgium and 
Germany are very keen competitors in oversea markets. 
So far as raw materials are concerned, it cannot be said 
that any markets exist in the ordinary meaning of the 
term. A little buying of iron is still proceeding, but it is 
either from the remains of stocks or imported, and prices 
are entirely subject to bargaining. Ferro-alloys are off 
the map, so to speak, for of crucible furnaces very few 
indeed are working, and business in high-speed steel 
shows no signs yet of returning to life. Some 
believe now that this year will have run its full course 
before any substantial revival in trade takes place; but 
it is useless to prophesy so far ahead, for almost every 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Trade Position. 


Tue general trade position in the North of 
England continues seriously depressed, and the prospects 
even when the coal strike is settled are regarded as very 
gloomy. While bers of infl ial people are still 
of the opinion that a satisfactory issue to the struggle 
will emerge in the very near future, there are, on the other 
hand, a good number who regard the situation as full of 
menace to the whole trade interest of the entire community. 
All the northern markets are in a state of helpless in- 
activity, and nothing is being booked forward nor likely 
to be for some little time yet. Advices from the Continent 
indicate that foreign consumers are suffering no incon- 
veni nce from the protracted nature of the struggle, 
as they are able more than to cover their needs of coal, 
iron and steel from America and Germany, which renders 
them quite indifferent as to the length of time the dispute 
continues. In the meantime, we are losing valuable 
overseas connections which will be very difficult to recover 
when the strike is settled. 


A Trade Phenomenon. 


The official returns of iron and steel exports 
from the Cleveland district during the past month reveal 
a remarkable trade phenomenon, in the fact that although 
pig iron production was almost entirely stopped, owing 
to the strike, the shipments showed a fairly large increase. 
A total of 10,877 tons of pig iron shipped from the Cleve- 
land district during May is a mere fraction of the monthly 
post-war average, but still it represents in the aggregate 
a greater total than was recorded in the months of March 
and April combined, and indicates, moreover, the inherent 
vitality of Cleveland's export trade even under the most 
adverse circumstances. Much has been heard of Belgian 
competition, yet there was actually 3055 tons of Cleveland 
pig iron shipped to Belgian ports. The continental con- 
sumers’ preference for Cleveland iron is further indicated 
by shipments to France, Germany, Holland, Italy, Spain, 
Denmark and Sweden. There was a shipment of 3000 
tons to India—a special transaction—but with all these 
other countries a regular trade is done, and it will be a 
serious blow to Cleveland industry if this continental 
connection is lost by the prolongation of the coal strike. 
That is by no means a remote contingency, for producton 
has now entirely ceased, and of the foundry qualities 
which. the continental buyers require there is now very 
little available. So far as manufactured iron and steel is 
concerned, there was a substantial contraction in the 
exports. The total export of 10,547 tons is less than half 
the average monthly figure for this year, and it is eloquent 
of the severity of the blow which the miners have adminis- 
tered to this important industry. Thaf manufacturers 
are making a bold bid to capture the valuable South 
American markets is indicated by an export of 4592 tons 
to the Argentine, which is the biggest monthly total yet 
recorded. But to every other country the steel exports 
showed a decline, and it was most marked in the case of 
India and Ceylon, to which countries only 3774 tons were 
shipped in May, as against 10,750 tons in April. 





Cleveland [ron Trade. 


Business is almost at a complete standstill on 
the Cleveland iron market, and speculation chiefly centres 
round the prospects of a general resumption of work. 
Hopes of a coal settlement have, however, so ofcen been 
disappointed that there is no disposition towards undue 
optimism. Some of the foundries are still working, and 
those which are idle will certainly get started much more 
quickly than the blast-furnaces, so that the possibility 
of a shortage of iron increases. Stocks of foundry iron 
at the makers’ works are practically exhausted, and 
supplies all round are likely to be short. Continental 
prices are stiffening on account of the improvement of the 
exchange, but still foreign iron is cheaper than Cleveland, 
though there is less on offer. The foreign demand for 
Cleveland iron is negligible, but makers continue to demand 
5s. premium for foundry qualities for export, though they 
would be glad to sell forge iron at the home quotation of 
117s. 6d. per ton. For No. 4 foundry 129s. per ton is 
now the general quotation, 130s. for No. 3 Cleveland, and 
135s. for No. 1, all for home consumption. 


Hematite Pig Iron. 

East Coast hematite pig iron makers are using 
the period of inactivity to effect repairs, and as they have 
still plenty of iron on hand may not be in a hurry to light 
up again. Even the 10s. discount fails to tempt foreign 
buyers in any number, and it is stated that 150s. might 


be taken for mixed numbers for export, although’ the 
home minimum is still firmly maintained at 160s. per ton. 


Manufactured Iron and Steel. 


There is-little being done in the manufactured 
iron and steel trade, but there seems to be a rather more 
optimistic view of the prospects of trade on a resumption 
of work. There is believed to be a fair volume of orders 
waiting to be placed, and if costs can be reduced business 
may be fairly brisk. 


The Coal Trade. 


There is no improvement in the Northern coal 
trade situation. Indeed, it would be extremely difficult, 
if not impossible, to imagine a worse situation than that 
which exists at the present moment. At the time of 
writing there are considerable divergencies of opinion 
regarding the likelihood of an immediate or very early 
termination of the disastrous struggle, but on the whole 
the greater number of merchants and exporters incline 
to the belief that this week-end will see a decided change 
for the better and the prospects of an early resumption of 
work at the pits. There are now in progress numerous 
negotiations for the import of coal from abroad, and in 


struggle there will be very large contracts placed in the 
immediate future, unless there is an early truce to the 
strike. The price of imported coal is rising, but manu- 
facturers are now willing to face the added cost rather 
than allow their business to be permanently ruined. There 
are few, if any, actual Yash Top eg obtainable, owing to the 
unwillingness of the collieries to treat definitely for busi- 
ness in the early weeks after the recommencement of 
work, but it is generally assumed that the pressure for 
supplies for the home trades during the first month or two 
will be so great that very little in the way of cargoes for 
overseas will be available, so that it is expected that pre- 
strike figures as a minimum will rule firmly for a little 
while, though after that there is likely to be a steady 
reaction in the direction of cheaper fuels, both for home 
and export. The nominal figures for early after the strike 
are 43s. for best steams, 18s. for smalls, 40s. to 45s. for 
best gas coals, and 35s. to 40s. for Durham unscreened. 


Big Wage Reduction. 


A very substantial reduction in wages has to be 
suffered by the puddlers and other forge and mill workers 
employed by firms affiliated to the Board of Conciliation 
and Arbitration for the Manufactured Iron and Steel 
Trades of the North of England. The accountants’ 
report for the two months ending April 30th certifies 
that the average net selling price was £24 1s, 1.48d. per 
ton, as against £26 19s..7.97d. per ton for the preceding 
two months, The decline in sales was still more striking, 
falling from 6247 tons to 2771 tons. In accordance with 
the sliding scale arrangement, there will be an immediate 
reduction in wages of 30 per cent. Two months ago there 
was a wage cut of 25 per cent., and on January Ist a 
drop of 5 per cent., so that in four months wages have fallen 
60 per cent. They are, however, still 170 per cent. above 
the standard. 


Cleveland Miners’ Wages. 


At a joint conference on Monday the Cleveland 
ironstone mineowners and the miners’ representatives 
agreed that the question of wages should stand over until 
the coal strike is settled and the mining industry is resumed. 








SCOTLAND. 


(From our own Correspondent.) 
At Last? 


THERE seems now to be a genuine inclination on 
the part. of the leaders of the miners to arrive at a settle- 
ment of affairs. Probably they are now convinced that the 
Government has gone to the limit possible under present 
conditions, and realise that their ultimate hopes for terms 
must rest between the owners and themselves. At any 
rate, the latest meeting of the two parties would lead one 
to infer that the men’s leaders are now genuinely disposed 
to find a mutual basis in consort with the owners, within 
the period allowed them to take advantage of the offer 
from the Government. If both parties set themselves to 
place the industry on a paying footing, it will then be 
time enough to confer on the question of standard or 
higher wages. The leaders of the men know well that, 
apart from anything the owners could impose, the deter- 
mined effort of trades unionism to regulate output to the 
basis of the least proficient worker is at least one of the 
chief factors that have resulted in placing the coal and 
other industries in their present position. There is little 
doubt that the leaders are aware of the dissatisfaction 
the men feel over the conduct of affairs during the t 
dispute, and the latest attempts at a settlement and the 
seemingly more reasonable spirit abroad amongst them 
are distinctly more hopeful. Few persons engaged in the 
industry are inclined to voice a definite opinion after so 
many abortive conferences, but there is no doubt that 
there is a much greater element of hope now than ever 
before that the strike is nearing the end at last. 


Back to Work. 


The return of the Clyde dockers is one bright 
spot in the industrial situation. The removal of the 
embargo on the handling of coal was immediately followed 
by arrangements for the return of the union men to work 
in unprotected areas, and before these notes appear the 
protected areas will again be opened up and work pro- 
ceeding as usual. The public will benefit almost imme- 
diately in respect to increased gas facilities, though it is 
unlikely that coal will be available for household purposes 
for some little time yet, and probably not before home 
mines are restarted. 


Oil for Coal. 


Following the example of other municipalities, 
the Glasgow tramway department has experimented with 
oil fuel at Pinkston electric power station. Only one 
boiler has been converted so far, but with the test justify- 
ing expectations, further action may be taken. All 
depends on the length of time the coal strike may yet 
last whether the remaining fifteen boilers are converted 
or not. Meanwhile, 1300 tons of coal are used per week 
at this station. The Greenock Corporation has already 
carried through a similar experiment at its electricity 
works with similar success. A considerable saving per 
annum, compared with coal fuel, is expected at the latter 
station. 


Steel, Iron and Coal. 


Only those works utilising electric or hydraulic 
power are now able to carry on at all, and in many districts 
a complete suspension of work is general. In Motherwell 
and Coatbridge, foundries and mills are completely idle, 
and in other places only certain departments of the 
various works are in action. Fair quantities of stocks 
are still available, but, of course, the range is limited. 
Steel plates are still in fair supply, as large stocks arrived 
from America before, the strike, and have not been ex- 
hausted. A fair amount of work continues to be done at 








forecast made seems to prove wide of the mark. 
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neering works are now hard hit. Foreign material still 
comes in in fair quantities at prices which continue to 
demonstrate the necessity for cheaper local production. 
So far as open negotiation is concerned, the coal trade 
remains at a deadlock. Imported fuel is being delivered 
to public services, but not yet in sufficient quantities to 
ensure a general resumption on the old lines. Local 
travelling is greatly curtailed, restrictions are still 
very drastic, and only in the supply of gas has any con- 
cession been given. In a few isolated instances coal has 
been selling in Glasgow and district from coal lorries at 
5s. per ewt. bag, but generally speaking the public con- 
tinues its hunt for substitutes of all kinds. eat, coke, 
char and wood in various forms have a ready sale, Small 
lots of coal become available from time to time, and for 
sereened varieties 85s, per ton is charged, unscreened 55s., 
lross 45s., and duff 30s. per ton. 





‘WALES AND ADJOINING COUNTIES, 


(From our own Correspondent.) 
Coal Trade Situation. 


As expected, the South Wales miners’ delegate 
conference last week decided not to accept the Prime 
Minister's proposals for bringing the strike toa termination, 
and ite action was followed up by the National Executive 
of the M.F.G B. rejecting them. In marked contrast with 
this decision was the reception of the Premier's proposals 
by the coalowners. The Mining Association, in fact, not 
only gave them full consideration, but sent a reasoned 
reply and made concessions, which may possibly be inter- 
preted by some miners’ leaders as a sign of weakness, 
though if a satisfactory settlement of the strike is to be 
achieved, should be regarded as rather an indication of 
good will and a genuine desire to do their utmost to meet 
the men consistently with what the industry can stand. 
One of the two new proposals of the owners concerns the 
immediate earning capacity of miners and the other 
affecta the future wage-earning power of the lower-paid 
day wage men and safeguards their not falling below the 
subsistence level. With regard to the former, the owners 
are prepared to take an average of the costs other than 
wages for the three months January, February and March, 
instead of the March figure alone, in the ascertainment 
to be made for application to the first two months of the 
temporary period. In monetary value it is computed that, 
so far as South Wales is concerned, this means a reduction 
in costs of about 4s. 5d. per ton, and brings the reduction 
in wages down to about 2s. to 2s. 6d. per day below the 
level of the average wage in March. Of course, the con- 
ceasion of the owners applies only to the first two months 
of the temporary period, so that assuming work in the 
coalfield were re-commenced at the end of this month, the 
miners are not safeguarded against more substantial falls 
in September, which is a period about which the miners’ 
leaders feel some nervousness, as they realise that the fall 
in wages will then be very material. The action of the 
coalowners in inviting the miners’ leaders to a conference 
is generally regarded as tactful and as likely to be fruitful 
of better results than the joint conferences arranged by 
the Government. It is, however, impossible to say what 
the outcome will be. The decision of the Government 
putting a time limit to its offer concerning the £10,000,000 
subvention may be differently interpreted and regarded 
in labour cireles as a means of pressure to bring the miners 
to their bearings. However this may be, there are other 
obstacles to be surmounted. The miners’ leaders have 
not officially abandoned their demand for a national poo! 
of profits. They stick to their original demands with no 
little tenacity, but despite this there is a fairly pronounced 
feeling that the strike will be settled before the Govern- 
ment’s offer expires. 


The Offer to the Miners. 


Some of the miners’ leaders in this district have 
not helped towards smoothing the way to peace by their 
speeches as to what the coalowners’ offer means respect- 
ing wages which will be earned in South Wales under the 
Government subsidy of £10,000,000. In a statement 
issued by the secretary of the South Wales Coalowners’ 
Association it is pointed out that when the coalowners’ 
offer was made on April 28th last it was proposed that in 
May there should be no reduction in the wage,of the 
miner in any district by more than 3s. per shift or in June 
by more than 3s. 6d. per shift, and that the remainder of 
the subsidy should be divided between July and August 
in the proportion of two-thirds for July and one-third 
for August. The duration of the strike has led to a modifi- 
cation of these conditions, and what is now proposed is 
that in June and July the reduction in wages should not 
in any case be more than 3s. per shift below the March 
wages, and it may even be only 2s. 6d., and that the 
balance of the subsidy should be distributed in August 
and September in accordance with the circumstances then 
existing. In order to explain what the Government offer 
means in actual wages a short statement is given comparing 
the minimum wages for the representative grades of labour 
which will be payable immediately after the resumption 
of work and the minimum wages paid to the same grades 
of labour in July, 1914. This statement shows that colliers 
would get 14s. 10.27d. per shift as minimum wages in 
June and July, as against 7s. 4d. per shift in July, 1914. 
Actual earnings, it is pointed out, would be higher and 
the drawings of piecework colliers under the Govern- 
ment’s offer in June and July would amount to between 
20s. and 21s, per shift. These wages make no allowance 
for the fact that the price of house coal has not been 
increased to colliery workmen, the money value of which 
amounts to from 9s. to 12s. per week for householders. 
The statement refers to the possibility of a reduction in 
wages in August and September, and adds that its amount, 
if any, will depend on the state of the trade and on the 
undistributed balance of the £10,000,000 subsidy. The 
state of the trade and therefore the ability of the industry 
to pay will be governed by several factors, among these 
being the following :—(1) The net cost at which coal can 
be produced ; (2) the price at which coal will be selling 
for export; and (3) the volume of production and par- 
ticularly the output per person employed. It has also been 





stated that all that the South Wales owners offered are 
the 1914 standard rates, but that is not the case. The 
actual standard rates offered in this district are those of 
1915 plus 6.6 per cent. as a minimum, and in addition the 
miners are given the benefit of all the concessions granted 
them since 1914. 


. Business. 


The opinion seems to be fairly general in com. 
mercial circles that the strike will be over about the end 
of next week, which means that there will be little or no 
production of coal this month. Business will certainly 
be very difficult for a very long time. Shipments of 
American coal to Europe have recently been heavy, and 
reports from abroad show that consumers have effected 
fairly heavy purchases from competitors, while foreign 
buyers are insisting more than ever on being afforded 
credit facilities. The outlook causes no little uneasiness 
in commercial circles, and inquiries go to show that com- 
paratively little business has so far been arranged for 
loading when the strike terminates. 


Engineering Trades Wages. 


The Cardiff branches of the Amalgamated Engi- 
neers’ Union, after considering the proposals of the 
employers, decided recently to reject them. The wages 
of skilled workers are at present £4 13s. 8)d., and the 
proposal of the employers is to reduce them on the 16th 
inst. to £4 10s. 4d. and on July 16th to £4 fs. lijd. They 
propose also two months later to abolish the 12} per cent. 
on total earnings now paid, thus reducing the wages of 
skilled craftsmen to £3 17s. 5d. per week. 








Latest News from the Provinces. 


LANCASHIRE. 
A Proposed New Railway in ‘* Lakeland.” 


AT a meeting of the Westmorland County Council, 
held last week at Kendal, a scheme was submitted by 
Mr. G. Noble Fell, A.M. Inst. C.E., for a new light railway 
connecting Ambleside and Keswick. It is proposed to 
run the line between the head of Windermere Lake and 
Keswick station of the London and North-Western 
Railway by way of Grasmere and Thirlmere, crossing 
Dunmail Raise by means of special locomotives. Five 
lakes would be seen en route, and the total length of the 
line would be about 16 miles. It is proposed to use the 
standard 4ft. 84in. gauge, so that the rolling stock could 
be run on other railway systems. It is also proposed to 
make use of petrol electric locomotives in order to avoid 
smoke. The cost of the line is estimated at £150,000. 
The application was referred to the Main Roads Com- 
mittee of the Westmorland County Council for con- 
sideration. 


Lancashire's Blackest Week. 


This is probably the blackest week for industry 
that Lancashire has ever known. In addition to the mining 
dispute, the cotton industry is now practically at a com 
plete standstill owing to the failure of the employers 
and operatives to come to an agreement over the proposed 
reductions in piece rates. The employers, it will be remem- 
bered, pro a reduction of 95 per cent., to which the 
operatives replied with a counter offer of 30 per cent. 
reduction. Up to now there is still a margin of some 40 
per cent. bétween the disputants, and in view of the bad 
state of the textile industry at the present time, the 
owners of many of the mills would just as soon remain 
closed to cut down working expenses, It is said that 
the funds of the unions involved are in a very low state, 
but as a large proportion of the workers were unemployed 
before the dispute commenced they will still be able to 
claim unemployment insurance benefits. Those, on the 
other hand, who have been employed, even if on short 
time, will be disqualified from receiving State benefits, 
provided the Insurance Department decides that the 
stoppage is due to a“ strike.” As regards the engineering 
trade, everybody in touch with it at present knows what 
a severe depression it is passing through. Many works in 
this district are only being kept open with the object of 
keeping their workpeople together. In many cases the 
staffs are being reduced ; in others the draughtsmen and 
clerical assistants are working only one or two days per 
week and being paid accordingly. The proposed reduc- 
tions in wages involved are the elimination of the two 
advances of 6s. per week to time workers and 15 per cent. 
to piece workers, and the Ministry of Munitions bonuses. 
But it is not proposed to make these reductions at once. 
The steps proposed were 3s. off for time workers and 7} 
per cent. off for piece workers in June, and similar amounts 
in July, and that the 12} per cent. to time workers and 
7} per cent. to piece workers which were granted by the 
Ministry of Munitions as bonuses were to be taken off in 
September. 


WALES AND ADJOINING COUNTIES. 
Brighter Outlook. 


Although there are as yet many important points 
of difference between the coalowners and miners, the 
outlook for a settlement is regarded as very hopeful, and 
the feeling prevails that there is a good prospect of work 
being resumed about Monday week. 


Swansea Metal Exchange. 


A slightly more cheerful tone prevailed on the 
Exchange in view of the improved outlook regarding the 
coal situation. ‘The tin-plate market is steadier, but even 
if the coal strike terminates, a re-start cannot be made for 
a time at tin-plate works, &c., owing to the shortage of 
fuel, high costs and scarcity of orders. Steel makers have 
their doubts as to the future price of coal being very helpful 
to them. Sheet and tin bars remain at £11 10s. per ton 
delivered. Belgian bars are still offered at £8 per ton. 








————————————— 


UNITED STATES PATENTS. 


Tue report of the Commissioner on United States 
patent applications and allied matters recently received 
shows that the record attained by patent matters in 1919 
was surpassed in 1920. The increase in the applications 
filed in 1920 over 1919 was 7 per cent., and in trade marks 
27 per cent, The total applications, including labels, 
reached 10.4 per cent. over 1919 and 54 per cent. over 
1918. During the year 81,847 applications were lodged 
for patents of invention, and 37,164 patents for inventions 
were issued. 

The report contains a table showing the number of 
patents and designs issued during the year to inhabitants 
of individual States and the ratio they bore to the popula- 
tions. In New York State 6273 patents were issued, being 
1 per 1655 of population. In the Philippines 14 were 
issued, being | per 739,331... For some other States the 
numbers issued were: California, 2051; Lllinois, 3780 ; 
Ohio, 2642; Pennsylvania, 3279. The total number of 
patents issued to residents of foreign countries in 1920 
was 3762, of which 750 fell to Canada, 1189 to England, 
405 to France, 173 to Germany, and 54 to Japan. Accord- 
ing to computation the total number of patents granted to 
the end of the year 1918 in the United States is 1,299,983 
and to other countries 2,878,554. The world total to the 
end of 1920 is given as 4,252,573. 

The report shows that, notwithstanding recent changes 
in Patent Office practice, large numbers of applications 
are allowed to remain pending for a great number of years. 
The advantage of this to the inventor is to obtain a long 
life for his patent, because the patent term begins on the 
grant of the patent and not, as in this country, from the 
date of application. At the end of last year 60 applica- 
tions had been pending for fifteen years or longer, 145 for 
ten years, 222 for eight years, and 115! for five years. 
The total number of pending applications was 127,641. 





CATALOGUES. 


Roytes, Limited, Irlan:, near Manchester. —Tllustrated leaflet 
dealing with “Syphonia”™ steam traps, which are Mesars. 
Royles’ patent. 

X-Rays, Limited, 11, Torrington-place, Gower-street, W.C. }. 
—Illustrated leaflet entitled ‘* X-Rays and Footwear,” in which 
the Ped-O-Scope is used 

Arpert Moraan, 138, Gower-street, 
leaflets dealing with the Morgan 
lift and crane controllers. 

Bryan Donkin Company, Limited, Chesterfield.—Ilustrated 
catalogue dealing with gas exhausting plant. Many installations 
of this plant are described. 


London.— Illustrated 
wall cranes and the Morgan 


MerroronmTan-Vickers Execrricar Company, Limited, 


Trafford Park, Manchester.—Special publication 7875/2. dealing 
with British-made loom motors. 
Joxes anp Surpman, Limited, “New Century " Machine 


Tool Works, Leicester.—Illustrated handbook of tool-room 
yrinding. The machines illustrated are designed and -manu- 
factured by Messrs. Jones and Shipman in their works. 


Wriu1aM BrarpMore ann (o., Limited, Glasgow.—Souvenir 
pamphlet giving a historical review of the firm from 1835 to 
1921. The pamphlet has been printed in two colours on heavy 
art paper and the illustrations have been beautifully reproduced. 


Joun Rei (Lonpow), Limited, 4, Lloyds-avenue, E.C. 3.— 
Illustrated catalogue of “ Reliance ’’ forced draught equipment 
for coal and oil-fired boilers. Many diagrams are included and 
views of ships given which have been installed with this system. 


Parmirer, Hore anp Svepen, Limited, Hulme Flectrical 
Works, Manchester.—‘“* Fluvent " electrical switchgear is dealt 
with in this catalogue. The many different appliances manu- 
factured by the firm are fully illustrated and prices for same 
quoted. 


G. anp T. Earte, Limited, Wilmington, Hull.—Tlustrated 
brochure entitled ‘The Story of Medusa.” Whilst relating 
briefly the story which belongs to Greek mythology, the writer 
goes on to set forth the value of Medusa waterproofing compound 
which Messrs. Earle manufacture. 


MerropouiTan-Vickers Execrricat Company, Limited, 20, 
Brazennose-street, Manchester.—Leafiet 379/1-1, dealmg with 
three-phase transformers for rotary converters; eaflet 
No. 379/1-3 giving illustrations of those machines ; also Leaflet 
711/1A illustrating and describing transformers suitable for use 
in collieries. 


Boutros anp Pavut, Limited, Norwich.—Booklet A37, in 
three languages, illustrates and describes the many types of steel 
structures manufactured by the company. Booklet A48, 
illustrated description, reprinted from “Steel Structures,” of 
the super-power station on the Avon. Other types of structural 
work are illustrated. 


Hyatt, Limited, Thurloe-place, 8.W.7.—Catalogue Indus- 
trial Section 2 deals with Hyatt roller bearings for industrial 
trucks and trollies. The catalogue is fully illustrated with 
pictures and drawings. Line shaft Section 2 deals with the ap. 
plication of Hyatt roller bearings for countershafts and loose 
pulleys. Sectional diagrams are included. 


Tuas Psosrson Broxre Company, Limited, 87-9], Sumner- 
street, S.E. 1.—Illustrated pamphiet dealing with phosphor. 
bronze railway metals. The various mixtures used by the com- 
pany for specialised work in connection with railway require- 
ments are given at some length. The products are known under 
the titles of “‘Cog Wheel” or “Ibis” processes 

Generat Ececraic Company, Limited, 67, Queen Victoria- 
street, E.C. 4.—New complete catalogue with ye and 

rices of all ty of Osram vacuum and gas-filled lamps, also 
Robertnon’s carbon lamps. Catalogue Section P (6), illustrating 
and describing large single and three-phase transformers. 
Catalogue Section E (2) deals with smal! transformers, 


Mieriees, Bickerton anp Day, Limited, Hazel Grove, 
Stockport.—This book is a reeord of the war work carried out by 
the firm. Whilst only a small space is given to reading dmatter, 
the activities of the firm are fully described by @ really wonderful 
selection of pictures, in the reproduction of which much atten- 
tion has been given. The work has been executed in two-colour 
printing. 





PRESENTATIONS FOR Lona SeRvioe.—At the recently held 
annual meeting of the directors of W. P. Butterfield, Limited, of 
Shipley, a presentation was made to five members of the statf 
in recognition of twenty-one years’ faithful service. 
















CE ose che eee” ee hak cae tae ome 
N.E. Coast— 
Pan Obey .. | a os 








Current 


49/- to 60/- 
39/- 
39/- 





































Staffs. — 


(All Iron prices nominal). 


& « d, £44. 
SooTLaND—' 
Hematite ... eco! 600 OiuBe'® ote Los - 
No. 1 Foundry ... $10 0 a 
Nos ,, : 850 = 
N.E. Coast— 
Hematite Mixed Nos. 800 ,. 710 0 
No. 1 Ses he 826 712 6 
Cleveland— 
i Then sie aie Lee 615 0 700 
Silicions Iron... 615 0 700 
No. 8 G.M.B. 610 0 615 0 
No, 4 Foundry 3 519 0 519 0 
No. 4 Forge... ... 517 6 517 6 
ee ee a 517 6 517 6 
UD aah ees eco S28. ca te 515 0 
Mrptanps. (All Midland prices waiting to be readjusted.) 


All-mine (Cold Blast)... 17 0 Oto 17 7 6 
Part Mine Forge ... ... 8 0 0 
- Foundry No. $ 810 0 
Northampton *— 
Foundry Nos. 2 and 1 810 0 
” Mbit) conten 8 5 0-to 810 0 
pe Forge .. 710 0 
Derbyshire® (A// estinn: _ 
No.3 Foundry ... .. 810 0 
dee. ann . deka 700 
Lincolnshire *— 
ee ee +) —tome sold at £8 
Forge a ee) ee » 
N.W. Coast— 
N. Lancs. and Cum.— 
Hematite Mixed Nos... 8 0 0 
ee was ss as ae a Oa SR SR 





MANUFACTURED IRON, 


Home. 
2s. 4d, 








































SoofLanD— 


STEEL, 


Home. * 
£44 
Soortanp—5 
Boiler Plates... .. 2 00 ... 
Ship Plates fin. andup 19 0 0 
Sections ... ... ... 1710 0 
Steel Sheets jin. tojin. 19 10 0 
Sheets (Gal. Cor. 24 B.G.) 


* Home Prices—aAl\! delivered Glasgow 
other prices are 0 aca a 
+ For inland sales, 





1? Per ton, f.o.b, 


Crown Bars ... ... .. 19 0 0 6 00 
Bat (gd we BOs — 
a ey gn a 
Tees ae: tae: Geka EN a, ee Taaet - 

N.E. Coast— 
Crown Bars ... 19 0 0 2 ¢0 
ie” ts ein. aor. nen eee 200 
BE cn ee oe emi $210 0 
Tees a 2.8... .ow 338110 0 
Lanos.— 
Crown Bars ... .. ... 19 0 0 - - 
TERED ..ces: cen. es eo 1 1 Bi 8 300 
8. Yorzs.— 
Crown Bars ... .. .. 19 0 6 = 
Ba se io es SOO _ 
Heops ... — _ 
MrmDLanps— 

* Marked Bars (Staffs.)... 2710 0 a 
Crown Bars ... ... ... 19 0 0 ~ 
Nutand Bolt Bars .. 1900 ... ... : 
Black Sheets (dbis.) ... 18 0 0 to 20 0 0 
Galv. Sheets 24 W.G., , 

(f.0.b. L’pool, orequal) 22 0 0 _ 


Gas Tube Strip ... ... 22 0 0 to 8B 0 0 


£4 4, 
oe 00 
2% 00 


Delivered. * Net makers’ works, 
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Prices for Metals and Fuels. 





STEEL (contenued) 


N.B. Coast— Home. Bxport. * 
2a 4. 2a. a 
Ship Pilates .. .. 19 0 0 _ 
Nig Eee, _ 
Boiler Plates... .. ... 2% 0 0 — 
pe aaa fF — 
Heavy Rails... .. .. 15 0 0 — 
Fish-plates ... ... ... 20 0 0 — 
Channels... ... ... .. 20 0 0 ~_ 
Hard Billets... .. .. 15 0 0 _ 
Medium Billets .. .. 1410 0 = 
N.W. Coast— 
Barrow— 


Heavy Rails ... 15 
sg ein me. 
ti tee aa tae 
Ship Plates ... ... 19 
Boiler ,, ne 26 


Manounzstsr ( Prices wyite and uncertain, antag 


Oto 16 0 
Oto 17 0 


Bars(Round) ... ... 14 0 
» (others) a eke ae oe 
Hoops (Best)... ... .. 23 5 
a CU le eee 
Pete iss aes CD OO SO 
» (Lanes. Boiler)... 27 0 Oto 30 0 


SHErrrecy (Prices irregular and wncertain)— 


Siemens Acid Billets .. .20 0 0 
Bessemer Billets ... ... 1910 0 
Hard Basic ... ... .. 15 0 0 
Get “igckelade’ a ~ I R009 
ae ae ee 
MIpLaNDs— 
Rolled Bars ... ... ... 1810 0 
Soft Billets and Bare ... 12 0 Ot 13 0 0 
Hoops ... ... w. «- 1810 0 to 200 0 0 
Tube Strip .. .. .. 17 0 0t0 18 0 0 
Angles and Joists in “a? 
Dice a0. aan 1810 0 
Bridge and Tank Plates 19 0 0 


NON-FERROUS METALS. 


Swanska— 
Tin-plates, 1.C., 20 by 14 ... 22. ee ane 26/- to 29/- 
Block Tin (cash) 2... 22. see see see ae 165 15 0 
es (three mente) . on wee oad 167 0 0 
ge? ig HB a te 7215 0 
a WEEP EEE ccc cee, nee one 73.5 0 
Spanish Lead (cash) . 2212 6 
ss (three months) 2210 0 
Spelter (cash)... 25 0 
» (three months). 2710 0 
MANCHESTER— 
( Copper, Best Selected Ingots 7510 0 
*\ |, Blectrolytie 770 0 
* ,, Strong Sheets 116 0 0 
»  LocoTubes ... ol # 
Brass Loco Tubes “ - 01 i 
»» Condenser ... ... —" O01 5 
Lead, English ss’ bes ene > was 24650 
» Foreign . wo és 23 00 
(Metal prices vractically wnchanged). 
FERRO ALLOYS. 
(AU prices now nominal). 
Tungsten Metal Powder ... ... ... 2,3 per Ib. 
Ferro Tungsten... oe nne nee wee 1,9 per Ib. 
Per Ton, Per Unit. 
Ferro Chrome, 4 p.c. to 6 p c. carbon... £37 15/- 
- 6 p.c. to 8 p.c, - £37 15/- 
a 8 p.c. to 10 p.c, ~ £36 10 0 15/- 
* Specially Refined 
Max. 2p.c. carbon ... ... «.. £86 $2/- 
» a 2 a = os wee 39/- 
» 0°75 p.c. carbon... ... ...£120 47/- 


sy Carbonfree ... ... ... ... 3/- per lb, 
Metallic Chromium ... ... ... ... 6/6 per lb. 
Ferro Manganese gee (per ton) £25 


» — Bilicon, 45 p.c. to 50 p.c. ... ...£16 10 0 scale 8/6 per 


unit. 


” ” 75 p.c. ees ese eee ...£25, scale 12/- per anit. 


po, Wemmdimm oc. kee nce, ose nnn Oe DOP I 

» Molybdenum... ... ... «++ ««» 7/9 per lb, 
Nickel (per ton) ... 1... 2. s+ ss» £206 
Cobalt ese coo ogee eeniom Oper 





Alunfaiens (per twa) jt in ‘om | sn oe 





FUELS * 


SCOTLAND. Bxport. 
ABKSHIRE— 
(f.0.b. parr ~ on ecb: ecyremmnrdeel Se 
” ” —- <8 + le 37/6 to 38/6 
” ” ny — 7 +e eee 40/ to 50/- 
” rT) Treobles 20.0... ces vee 36/6 
” ” PONE ces te cae ae 88/ 
” ” Singles —- one - 28 /- 
AYRSHIRE— 
(f.0.b, Porta}—Stemm ... ser sen ner see 35/6 
” ” Splint oa ee ae 40/- 
” ” OO $2/- : 
FIrEsHIRe— 


(f.c.b. Methil or Burnt- 
island)—Steam ... ... ... «+ «+ «+  35/- to 40/- 





8 d Navigation... ... ... .. 60/- 
ae ou a ae 36/6 
Loralans— 

(f.0.b. Leith)—BestSteam .. .. ... 36/- 
SS cai teodie, che eebsi sae: oh, 208 $2/- 
re ee ee 30/- 
ee ee en eae ee ee 27/- 

ENGLAND. 
“N.W. Coast— 


GORGES ces cu cep; cee pen pee ce om 45/- to 49/- 
Household 0. cee cee cee nee ee «= BBB t0 BO/- 


PT Tem eemssennt chs iiemiaw are 56/- 
NOBTHUMBERLAND— Home. Neutrals. 
Best Steams ... ... 36/2 bs 42/6 
Second Steams ... 33/- _ 87/6 to 40/- 
ee eae. 30/8 iia 178 
Unscreened ... ... 32/8 a 33/- to 35 - 
Household ... ... 36/- - 45/- 
Durplam— 
Best Gas... .. .. 36/- to 37 is 40/- 
Second ... .. ... S5/- to B6/- ... 35/- to 37/6 
Household ... ... 36/- idk 45/- 
Foundry Coke... 70/3 * 60/- to 70)- 
Fornace... .. .. 62/9 Tae a 
SuurrracD—?+ 


S. Yorks. Best Steam Hards ... ... .. 88/2 to 38/8 
Derbyshire Hards .., 6...» s+ ss» 82/8 to 88/2 
Becomds iu. ccc ee nce se tse wee kee BB to BB/D 
Otte 26%. lain ws wel i wes 
Saw «tea Bug a wee 
Washed Smalls 0... .. .. ... ... 28/8 to 90/9 
Best Hard Slacks... ... ... ... ... ... 20/- © 2/- 
en eee 


OS ee er 20/- to 25/- 
Pea aie <Rewtt reso kde ise Ft idee «chee ea 


Small et weet te ewer oa elite 8p 
House, Branch 2... 0 2... . «oe 87/2 to 87/8 
Best Silkstone... ... ... ... ... 33/8 to 34,2 
Blast Furnace Coke ... ... ... 45;- ... (65/- export) 


Coals : 
Best Smokeless Large .. .. .. .- 57/- to 58)- 
Second - - Sees CS SS 
Best Dry Large ... 0 1. se ace see ee Sh t0 BBY 
Ordinary Dry Large pd “hag alee” nak: Te 
Best Black Vein Large ... ... ... .. S4j- to 54/6 


Western Valley - cee eee coe «= f= BOBS 
Beat Eastern Valley lage sce ave coe SB)- to 63/6 
” ” 52/- to 53/- 


Best Steam Smalls 4. «0 .. «. «. 25/0 27/6 
Ordinary ee tad? wording. « BSS 
Washed Nats 2.0 2.0 0 ee wee 39/- to 40/- 
No. 8 Rhondda Large ... ... ... ... S4/9 to 55/- 

- -s Smalls... ... ... ... 35)/-t0 87/8 
No, 2 » Large ... w+ -- «»  5i/- to 52/- 

- — a 33/3 to 34/9 
eo Smalls ... .. «. » U6two176 
Coke (export) i... .. us + 60) t0 62/6 
Patent Fuel odd dia) eae! “Sab! dee’ ‘tes 45 /- to 47/6 
Pitwood (ex ship) ... .. .. .. ... 85/00 37/6 


Swansza— 
Coals : 
Best Large oe an ce ae ss 55/- to 57/6 
Seconds ye ee ee age 


| ae 50/- to 52/6 
Big Vein cn nee nee ee nee ee oe 50/- to 52/6 
Machine-made Cobbles... ... =. ..  65/- to 67/6 
| Be ee en ie oe eae 65/- to 67,6 
amas ass hs a 60/- to 65/- 
wae ue es 2! a a a wee 
Breaker Duff ... ... 2. |. ... «» 9/6 toll 
Rabbly Calm  .. 3. oes ove ee ee | ISR 17/6 


oneal gen a Ny FT 
+ ag Se a a tel 
15/6 to 20/- 


ont ravine ne uw 8/8 to 349 


*In view of the mines , aes aad are practically no markets and the prices ae fuels are purely nominal. 
We give those that ruled immediately prior to the suspension of work. 


3 At furnaces, 4 Nomi ding early expected drop. 5.Glasgow, Lanarkshire and Ayrshire. 
7 Export Prices — F.0.B. G’ 7, a whose ns Se prices are practicall alike now. Sheets reduced while 
“$0 naeaph whore cahtnewioe tedioated coals ent por tom ab pit for taleail ond Lake for export, Se ae oem: 4am on vail eb qvene and te.b. tor eager’ 
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French Engineering. Notes, 


(From our Correspondent in Paris.) 


Aluminium. 


ALTHOUGH aluminium has rendered immense 
service for many industrial purposes, and especially for 
the aviation and other industries, in which it is highly desir- 
able to obtain the greatest possible reduction of weight, 
the metal has for various reasons been to a considerable 
extent neglected in France, and has not made so much 
headway industrially as would seem to be justified by 
its special qualities. There have been failures of aluminium 
parts due to their improper treatment, but now that the 
characteristics of the metal have been closely investi- 
gated and the many problems of treating it have been 
cleared up, there is a feeling that there is no reason why 
aluminium should not take its proper place as a material 
capable of very wide application. It was with a view of 
proving that the metal can be safely employed for many 
purposes which appeared at one time beyond its scope that 
the Société d’Encouragement organised an “ aluminium 
week,” during which an exhibition was held at the society's 
headquarters in the Rue de Rennes, accompanied by 
conferences dealing with the various applications of the 
metal. The exhibition itself covered almost every appli- 
cation, and particularly interesting were aluminium cast - 
ings of so complicated a character that it would be difficult 
to obtain equally good results with other metals. So much 
progress has been made with the welding of aluminium 
and the production of alloys that it is now capable of 
being employed for almost every purpose, even where it 
is subjected to heavy stresses, and the addresses delivered 
by M. L. Guillet and others aimed at showing that alumi- 
nium has a vast field of utility in electrical engineering 
as well as in the aviation, motor car and other industries. 
Suggestions were made of economical production that 
would eventually considerably reduce the cost of the metal. 


Naval Constructions. 


Tt was hoped that the programme of naval con- 
struction which was drawn up two years ago and has since 
undergone divers modifications, would have been dis- 
cussed by the Chamber of Deputies before it separated, 
but apparently, while it is easier to vote credits than to 
obtain funds in the present state of finances, the Govern- 
ment proposes to leave the matter in abeyance until there 
is a certainty of being able to start upon the work of con- 
struction. The programme is a modest one, and provides 
for a few light cruisers and submarines. If it could be put 
in hand without delay, it would relieve the situation of 
the arsenals, which is becoming very serious. Employ- 
ment is so searce that the Minister of Marine has been 
obliged to reduce the number of working hours, for he is 
unable to proceed with the building of the cargo boats 
under construction through lack of funds, and he has had 
to abandon the idea of competing with private shipyards, 
although it was suggested in the Chamber of Deputies 
that new shipyards had been created and others extended 
largely, with a view of taking advantage of war profits, 
until their capacity is very much larger than is necessary. 
However this may be, the labour situation in the arsenals 
is becoming acute. Skilled hands cannot be discharged, 
as they are regarded as State servants entitled to pensions, 
and consequently a heavy burden is imposed upon the 
country, whether the men remain practically idle or are 
engaged on private contracts. It is argued indeed that 
unemployment is the lesser of two evils, for the execution 
of private contracts in the arsenals is ruinous to the State. 
The only hope for the arsenals is, it is urged, the provision 
of credits for carrying out the programme of naval con- 
struction. Such credits can, however, hardly be forth- 
coming until there is a great improvement in the country’s 
financial position. 


Paris Electrical Supply. 


The scheme for utilising the hydraulic resources 
of the Rhone provides for the financial participation of 
Paris, whereby that city will have first claim upon 200,000 
kilowatts, which is nearly double the electrical production 
at the present moment. It is estimated that the cost of 
the current supplied by the Rhone will be about one-half 
the cost of electricity produced by the existing generating 
plants. The Bill authorising the scheme having now been 
passed, the Inter-departmental Commission will have to 
confer with the representatives of Paris and the Depart- 
ment of the Seine, and decide finally upon the plan to be 
adopted. All the details have been worked out, and the 
only question to be decided is whether there shall be one 
or two barrages. It is probable that the plan will be 
adopted providing for only one barrage, namely, at 
Génissiat, which, it is proposed, shall be a huge con- 
struction containing about a million cubic metres of 
masonry. It is calculated that if work be begun in six 
months’ time it would be possible to supply Paris with 
electrical energy from the Rhone in six years. Lyons and 
Marseilles are also to be supplied in the same way, and it 
is h that with the profits obtainable from the dis- 
tribution of electricity, it will be possible to carry out the 
proposed extensive scheme of irrigation works. 


Aviation in Africa. 


The preliminary work in eonnection with the 
opening up of aviation routes across the Sahara desert 
has presented many difficulties, but most of them appear 
now to have been overcome, and it is announced that a 
military route is being organised from Dakar to Bamako 
and Timbuctoo. Every 1000 kiloms. a centre is being 
established where, in addition to stores, there will be every 
convenience for carrying out repairs, while smaller stations 
with stores and maintenance facilities are being arranged 
every 250 kiloms. There will be landing grounds every 
50 kiloms. The route from Dakar to Timbuctoo appears 
to offer far less danger than the one from Southern Algeria. 
where the efforts to create a service across the desert have 
so far failed. It is remarked that prospecting work has 
been carried out over the Dakar route for many months 
past without a single accident. 
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British Patent Specifications, 


icated from abroad the name and 
in italics. 
is not dlustrated the Specification is 





When an ¢ tion is 
address of the communicator are pri 

When an 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at is. each. 

The date first given is the date of 
at the end of the abridgment, is the 
complete Specification. 








ion ; the second date, 


of the acceptance of the 





BATTERIES AND ACCUMULATORS. 


132,259. November 3rd, 1917.—ImProveMENTS IN OR RELATING 
to Etecrropes ror Etecrraic AccumuLATORS, Max 
Kreher, of Mulda, Saxony, Germany. 

Tus invention relates to an accumulator with an outer elec- 
trode, which is bent parallel to the surface of the blades or ribs of 

an inner electrode. The ribs are shown in the drawing at A. 


N°132,259 
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and tho outer electrode at B. It is claimed that this form of 
construction increases the output, on account of its large active 


is also claimed to be lighter than one built in the usual manner 
—November 3rd, 1917. 


152,024. October 6th, 1919.—ImprovementTs mm TrHeRMat 
Retays ror use mm Execrrican Crecurrs, The Metro- 
politan-Vickers Electrical Company, Limited. 

The relay described in this specification comprises the com- 
bination of a bellows A, containing a volatile liquid, a conductor 
coil B surrounding the bellows, a tubular heat-retaining shield 


N°15 2,024 

















C surrounding the conductor coil and contact members D 
adapted to be actuated by the bellows when heated to a pre- 
determined degree by the current in the coil. The device has 
a time lag, and the apparatus in circuit with it is therefore pro- 
perly protected.— May 5th, 1921. 


WIRELESS TELEGRAPHY. 


150,701. Septembeg 6th, 1919.—ImprovemENTs IN RECEIVING 
Apparatus For Execrricat Osctiiations, Gesellschaft 
fiir Drahtlose Telegraphie, m.b.H., of 9, Tempelhofer Ufer, 
Berlin, Germany. 

This invention relates to the detection by sound of electrical 
oscillations in wireless telegraphy. The incoming electrical 


N°150.70! 
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oscillations are interrupted at audio frequency by an interrupter 


surface. An accumulator made in accordance with this scheme |- 


63) 





or between such a valve and a telephone. In the drawing, 
A 1s an oscillation circuit, B a valve, C a back coupling winding, 
1D a telephone and F an interrupter. The interrupter is shown 
in the oscillation circuit between tho antenna and the valve, 
but it can be placed in various other positions.— April 25th, 1921. 


162,338. December 23rd, 1919.—Imrrovements mv THeEr- 
mionic VAtves, Horace §t. John de Aula Donisthorpe, 

of 5, Chancery-lane, London, W.C. 2. 
The object of constructing @ thermionic valve in accordance 
with the accompanying engraving is to obtain a more uniform 


N° 162.338 
































cathode stream than usual. A is a hemispherical plate electrode, 
B the grid and C the filament.— 4 pri! 25th, 1921. 


MACHINE TOOLS AND SHOP APPLIANCES. 


162,480. March 6th, 1920.—SHrarmnc Macnines, De Bergue 
and Co., Limited, Strangeways Ironworks, Manchester, and 
A. H. Jackson. 

This shearing machine is intended to cut plates which it is 
inconvenient to move as the cutting progresses, It is thns 
provided with a fixed bottom shear blade, of the length of the 
eut, and a moving top blade. The top blade A is operated in 
the usual manner, and is carried by a housing which moves 


N?162480 
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along the bed of the machine. The traverse is effected by the 
connecting-rod B, ratchet C and a train of gearing meshing with 
a rack on the bed. The crank D, for the connecting-rod, ia in 
such a position that the housing is only traversed while the 
shear blade is rising out of the cut. A reversing mechanism is 
provided.— May 5th, 1921. 


162,510. March 3ist, 1920.—Prtate Epcr Pianers, Joshua 
Buckton and Co., Limited, Meadow-lane, Leeds, and C. W. 
James, 20, Victoria-street, Westminster. 

This planer is arranged for machining the two edges of angle 
sections simultaneously, and for this reason is provided with two 
slides and tool carriages. The slides are on opposite sides of the 


N®162.510 
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wt 
centre line. The tool carriages are driven by longitudinal screws 


and have transverse slides, for feeding the tools up to the work, 
lying at an angle of 45 deg. to the horizon. The work is held by 
means of hydraulic rams bearing against an overhead girder.- 
May 5th, 1921. 


TRANSMISSION OF POWER. 


162,452. February 20th, 1920.—Cnarmw Granrine, H. R. Chick, 
The Old House, Hamble, Hants, F. O. Helliwell and W. 
Plumbridge, 10, Shorncliffe-road, Folkestone. 

This invention has for its object to give an endless chain 4 

continuous movement in one direction by sliding a clutch back- 

wards and forwards on the chain. At the same time the device 
allows. the chain, if travelling faster than the clutch, to over- 
run, that is to say, it gives a free-wheel action. The clutch box 











at ionic valve, of 
pled to one another, 


inserted either between the antenna 
are 





which the anode and grid circuit 





contains two swinging plates AA, each of which carries a 
sprocket meshing with the chain. If the box is moved to the 





















632 





left, the sprocket B engages with the stop C, and- drives the 
ehain, while the sprocket D’ revolves idly. When the box is 


N?162,452 












moved to the right the action of the sprockets is reversed, and 
the chain is still moved in the same direction.— May 5th, 1921. 


162,466. February 25th, 1920,—Rotiter Berarines, W. G.j 
Scammell, 89, Englewood-road, Clapham, London, W. J. 
Norton, Adelphi Works, Salford, Manchester, and Sir 
James Farmer and Sons, Limited, Adelphi Works. 

In this roller bearing a certain degree of flexibility is pro- 
vided by arranging a helical spring between the rollers and the 

haft. This spring A is of T-shaped croas section, and lies in a 

I'-shaped helical groove cut in a sleeve on the shaft. The load 
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on the shaft is carried by the T head of the spring engaging with 
the slot in the upper part of the sleeve, so that the shaft ix 
hanging im the spring. The lower part of the spring bears on 
the rollers. There is a slight amount of radial play between the 
spring and the sleeve.— May 5th, 1921. 












MISCELLANEOUS. 


162,208. June 8th, 1920.—A Jomr ror Woonwork, F. de 
Grouchy, |, Khartoum-road, Southampton. 
This dowel, for joining together two pieces of wood, is fur- 
nished at each end with an excentrically pivoted stud. ‘The 
body of the dowel is corrugated to improve its grip in the wood, 


N° 162,208 


—F 

















while the studs are conical for the same purpose. By turning 
the studs with a screwdriver the two pieces of wood are drawn 
together tightly.—A pril 28th, 1921. 
162,206. June 4th, 1920.—Scummine Apparatus, C. G. Petree, 
Union Bank Chambers, Brisbane, Queensland. 
This apparatus is intended primarily for clarifying such 
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The liquid is introduced by the 
, where solids separate 


liquids as cane sugar juice. 
channel A to the centre of the h 
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solids towards the outlet at the bottom of the hopper, Part of 
the liquid flows over a weir at the top of the trumk C and away 
by the volute path shown. An inverted weir D in tis 
scum to divert it to the outlet E, while the clear liquid on 
and escapes at F. Drains GG are provided for emptying the 
hopper.— A pril 28th, 1921. 


2,226. August 23rd, 1920. 
politan Gas Company 709, Old Kent-road, London, 8.E. 15, 
and J. W. Costelow, |, Rifle-road, Eltham, London, 8.F. 9, 


Tn this gas cock the plug is held down on ita seating by a 


162,22 Piva Cocks, The South Metro- 


N° 162,226 











spring A, which abuts against a neck ring B, screwed into the 
easing. The neck ring also forms the bottom of the stuffing- 
box.—April 28th, 1921. 


154,872. May 5th, 1921.—IMPpRoOveEMENTS IN OR RELATING TO 
INCANDESCENT CATHODE RECTIFIERS FOR ALTERNATING 
Corrents, N. V. Thilips, Cloeilampen-fabrieken, of 


Eindhoven, the Netherlands. 
The rectifior consists of a casing A in which four spirals B, C, 
D and F are placed. The spiral ( is heated by passing current 
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through it from a transformer, as shown, whilst the other three 
spirals are used as anodes. If the spiral C burns out one of the 
other spirals can be made to act as the cathode.— May 5th, 1921. 


162,482. March 9th, 1920.—Lirtine Jacxs, D. T. Jones, Bush 
House, Park-street, Brynamman, Glamorgan. 

_ The inventor says that this jack is specially useful for service 

in mines. Its construction is fairly obvious. The lifting chain 
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runs over a sprocket, which is keyed to the same shaft as two 
ratchet wheels. The load is lifted by means of the lever shown. 
—~May 5th, 1921. 
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Forthcoming Engagements. 


TO-DAY. 
Royat Soctery or Arrts.—John-street, Adelphi, W.C. 2. 
Indian Section. “The Development of Bombay,” by Sir 
George Curtis. 4.30 p.m. 


Puysicat. Society or Lonpon.—Imperial College of Science, 
South Kensington, 8.W. Lecture, '' The Stability of Atoms,"’ by 
Sir Ernest Rutherford. 5 p.m. 

FRIDAY, AND SATURDAY, JUNE 10rnu AND lira. 

INSTITUTION OF WaTeR Enetneers.—Council Chamber, 
Hull. Summer general meeting. For programme see page 552. 

FRIDAY, JUNE 10ru. 

InstTitTuTION OF Mininc Exe@incers.—National Physical 

Laboratory, Teddington. Visit. 10.30 a.m. 


Reva LxetrruTion oF Great Barrain.—Albemarle-street, 
Piccadilly, W.1. Dincourse, “ Absvlute Measurements 





wl 


Sound,” by Dr. Arthur Gordon Webster, 9 p.m. 
WEDNESDAY, JUNE 16rn. 
Royat Mereorotoatcar Society.—70, Victoria-street, West - 
Papers to be read :—(1) * Causes of Errors in 


minster, 8.W. 1. 
‘orecasting Pressure Gradients and Wind,’ by Mr. G. M. B. 
Dobson ; (2) “ The Physical Structure of Cloud Form in the 
Lower Atmosphere,” by Mr. K. Francis Granger; (3) ** Vari 
ability of Temperature over North America and Europe during 
the Ten Years, 1900-1909, by Messrs. N. A. Comissopulos and 
4d. Wadsworth. 5 p.m. 


WEDNESDAY, THURSDAY, FRIDAY, AND SATUR- 
DAY, JUNE 165rn, l6rn, 17?ru, AND 18rx. 


INsTITUTION oF Municipal AND Country Enoingrrs.—Insti- 
tution of Civil E . Great George-street, Westminster, 
8.W. 1. Annual general meeting. For programme see page 552. 


THURSDAY AND FRIDAY, JUNE léra AND lira. 
Paradise-street, 
For progranune 


Tar Newoomen Soctety.—Queen's College, 
Birmingham, headquarters for surnmer meet ui. 
see page 608. 9.45 a.m. each day. 


THURSDAY, FRIDAY, anpj SATURDAY, JUNE 168, 1718, 
AND 18TH. 

Barrish Waterworks AssociatTion.—The tenth annual 
general meeting and conference of the British Waterworks Asso- 
ciation will be held at Bolton on Thursday, June 16th. In the 
morning, at 11 a.m., there will be a meeting of the executive 
committee of the Association in the Bolton Town Hall. In the 
afternoon, at 2.15 p.m., the members will be weleomed by the 
Mayor, and after the transaction of forma! business a paper by 
Mr. C. G. Henzell on “ Keinforeed Concrete Koads and their re- 
lation to the Laying, Repair and Maintenance of Water Mains " 
will be read and discussed. In the evening, at 7 p.m., there will 
be a dinner in the Mayor's Room at the Town Hall. The follow- 
ing two days will be devoted to excursions. 


FRIDAY, JUNE 

Rovat Instrrvutrion or Great Barrratn.—-Albemarle-astreet, 

Piccadilly, W.1. Extra discourse on “ Chemical Combina 

tion and the Structure of the Molecule,” by Dr. Sir J. J. Thom- 
¥ p.m. 


7TH. 


son. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 

Mr, Batu Spencer asks us to state that he has re-commenced 
business as a commercial and inspecting enyzineer at 37, Norfolk- 
street, Strand, Lonion, W.C. 2. Telephone number, 2834 City. 


ALrreD Heaserr, Limited, of Coventry, has recently opened 
new offices and showroois at 94, Kedclitie-street, Bristol, ancl 
has moved to them from its former office in Baldwin-street, in 
the same city. 

Mr. Conrap F. Menpnam, M.I. Mech. E., M. Cons. E., asks 
us to state thac he is leaving his present offices at 85, Crace- 
church-street, E.C., on the 14th inst., and removing to 77, 
Relgrave-road, Westminster, S.W. 1. His new telephone number 
will be 9299 Victoria. 

Tue Consouipater Pwecmatic Toor Compary, Limited, of 
170, Piecadilly, London, W.1, has opened a branch office at 
8, Clive-street, Calcutta, under the management of Captain FP. 
Grigg. Messrs. G. and A. Angus, of Kangoon, and the United 
Engineers, Limited, of Singapore, have been appointed agents 
of the company for Burma and the East Indies respectively. 

Sanpers, Reupers anp Co., Limited, of 108, Fenchurch- 
street, London, E.C. 3, inform us that, while retaining a sub- 
stantial interest in the business, they are transferring to the 
Sarco Engineering and Trading Company, Limited, of King» 
House, 36 and 38, Kingsway, W.C. 2, the business, in London 
and Manchester, of their two engineering departments—the 
‘Sareo” and the “ Machinery {for the purpose of their 
greater development. It is requested that all inquiries relating 
to those departments shall be addressed in future to the Sarco 
Company. The first-named company continues to control its 
* (ieneral Export,” “ Import ” and “ Textile Departments. 











Roya. Instrrution.—A general meeting of the members was 
held dn Monday afternoon, June 6th, Sir James Crichton- 
Browne, treasurer and vice-president, in the chair. Miss G. 
Caton-Thom , Sir John Collie, Mr. N. G. Hallett, Dr. H. le 
Sueur, Mrs. Sidney Turner, Mr. J. Whitehead. and Dr. Leonar«| 
Williams were elected members. ‘The special thanks of the 
members were returned to Sir Humphry Davy Rolleston for 
his of a safety lamp which was in the ion of Dr. 
John Davy, brother of Sir Humphry Davy; and to Sir Davii 
L.. Salomons for his present of a privately printed “ Life an«| 
Study of the Works of Breguet,’ the tamous watchmaker. 
Arago’s watch, and two others of special! interest, the first work 
ing aneroid made by Vidi in 1857, and a series of models illus- 
trating the development of the chick. 

Tue Instrrvorion or Exrecrrica Enormeens.—The result 
of the ballot for the election of new officers and members of 
Council of the Institution of Electrical Engineers for 1921-22 
is as foll President, Mr. J. S. Highfield; vice-presidents. 
Professor E. W. Marchant, Mr. C. C. Paterson; hon, treasurer. 
Sir James Devonshire, K.B.E.; ordinary members of Council. 
Mr. 8. Evershed, Lieut.-Colonel F. A. Cortez Leigh, Sir Andrew 
M. ilyie, K.B.F., C.B., Mr. A. Page, Mr. T. Roles, and Mr. 
A. W. Tait. The Council of the Institution has a the 
following premiunis for papers read before or published by the 
Institution :—The Institution mium to MY. E. A. Watson ; 
the A m premium to Sir P. ) ene ; the Fahie premium to 
Sir W. Noble; the John Hopkinson premium to Mr. G. A. 
Jublin ; the Kelvin premium to Professor E. Wilson ; the Paris 
»remium to Mr. K. Baumann ; the Webber premium to Mr. J. 





aley Yorke ; the Duddel! premium to Mr. B. 8S. Gossling ; anc 
extra jums to Messrs. 8. Evershed, W. B. W URE, 
R. O. , A. EB. McColl, G. E. Bairsto, M. B. Field, and A. 








out and fall to the bottom. Scrapers B are provided to assist the 





McKinstry ; and a wireless premium to Captain R, C. Treneh. 
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| ciple, the normal injection of fuel by means of an 


Modern Marine Oil Engines. 
No. I. 
THE DOXFORD 3000 L.H.P. OPPOSED PISTON TYPE. 


LARGE marine oil engines, particularly those of 
the Diesel type, have come into considerable pro- 


| air blast is abandoned in favour of\solid injection 
| under high pressure, but even more novel is the 


yment of a compression pressure of under 
300 1b, per square inch instead of between 450 Ib. 
and 500\lb. which is usual in Diesel motors. 
output of the engine is 3000 indicated horse-power 
when running at 77 revolutions per minute, which 
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FIG. 1—CYLINDERS OF 3000-1. ELP, 








DOXFORD MARINE OIL ENGINE 


minence during the past few years, partly because | is equivalent to 2600 brake horse-power, the high 


of the high price of coal which has enabled internal | 
combustion motors using liquid fuel to effect a great| tion of the air compressor, which usually absorbs | 


economy on ships and partly on account of the fact 
that the earlier motor ships, built before and during 
the war, have been in suceessiul operation long 
enough to assure shipowners of their eomplete trust - 
worthiness under all conditions. When the oil 
engine was first adapted for marine propulsion on a 
large seale, mainly as a result of the energy and 
enthusiasm of the SeandinaVians, some complaints 
were made against British shipbuilders for their 
conservatism in withholding from participation, | 
They have now unquestionably made up any,ground | 
which they may have lost at the beginning, and the 
fact that nineteen of the most important shipbuilding | 
and marine engineering firms in the United Kingdom | 
have taken up the construction of-oil engines or have 
recently acquired licences to do so is a clear indica- | 
tion of the outstanding position which this country | 
holds in the new industry. 
The course of development of the large marine oil | 
engine has been unusual, for in spite of the vast | 
amount of work that has been carried out in connec- 
tion with Diesel motors, manufacturers have diverged 
widely in their designs, with the result that ten 
entirely different types of enginé are now built in 
this country. Considerable difference of opinion 
exists even on such a cardinal point as the respective 
advantages of engines operating on the two-cycle | 
or four-eycle principle, and it is worthy of note that | 
whilst most of the motor ships afloat are fitted with | 
four-cycle Diesel machinery, more than two-thirds | 
of the builders in Great Britain have adopted the | 
two-cycle type as their standard. This design may 
be divided into two classes—the opposed piston and | 
the single piston port-seavenging engines—for the 
valve-scavenging two-cycle Diesel motor is very 
much out of favour so far as this country is concerned. | 
The largest opposed-piston engine that has yet been 
built is that of William Doxford and Sons, who, as 
readers will be aware frofi previous articles, have 
heen engaged upon experimental work for many 
years past with the object of developing a -satis 
factory commercial type. . This engine, of which two 
views will be found on page644, has just completed 
trials in the shops lasting about three months, and 
is now beitig installed in the ship for which it was 
built. It will be standardised, several other sets in 
course of construction being practically identical 
with it in all respects. 
The Doxford engine departs so much from accepted 


mechanical efficiency being ascribable to the elimina- 


from 5 to 10 per cent. of the total power developed. 
The new engine, therefore, gives a higher shaft 
horse-power than any Diesel motor that has yet been 
installed in an internal combustion engined ship. 
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| or @ total of 2320 mm. for the two pistons—is entirely 


self-contained, and the modern tendency of Diesel 
engine designers to brace the cylinders together as 
far as possible has not been followed in this instance, 


| although there have, of course, to be connections 


bie between the scavenging and exhaust trunks of the 


various cylinders. The bottom piston drives a central 
crank, whilst the upper piston-rod has a crosshead, 
on each side of which is a vertical coupling-rod 
attached at the bottom to a connecting-rod driving 
on to a crank at one side of the main crank, and at an 
angle of 180 deg. Between each pair of bearings 
there are therefore three cranks and on the working 
stroke, when the two opposed pistons are forced 
apart, the work done on both pistons is transmitted 
to the crank shaft. 

At the bottom of each eylinder is a row of ports 
around the periphery, through which the scavenging 
air enters from the surrounding scavenging trunk 
immediately they are uncovered by the bottom piston 
as it approaches the end of its stroke. This scavenging 
air, at a pressure of about 2 lb. per square inch above 
atmosphere, sweeps upward through the cylinder 
driving the products of combustion before it and dis- 
charging them through corresponding ports at the 

ptop.of the cylinder into a water-cooled silencer 
bolted at the back. On the inward stroke of the 
pistons, the air is compressed’ to approximately 
300 Ib. per square inch when the oil is injected through 
two fuel valves, one at the back and one at the front, 
under a pressure of about 9000 lb. or 10,0001b. per 
square inch. Effective combustion of heavy fuel 
oil would be impossible with this low compression 
were it not for the fact that each of the pistons is 
fitted with a special uncooled portion at the top, 
which is maintained at a high temperature throughout 
the cycle, the rest of the piston being, of course, 
water cooled in the ordinary way. These hot portions 
of the pistons are made of forged ingot steel, and it 
is necessary when the engine is started up to heat the 
cylinders and pistons by circulating hot water or 
steam around them. 


| 


The cylinder jacket is shrunk over the liner which is 
supported only at the centre for about one-third of 
its length. At this section there are ribs onthe liner 
which are slotted to allow the passage of the tireulat- 
ing water, and an exceedingly strong construction, 
permitting the employment of a liner scarcely more 
than lin. in thickness, although its length is approxi - 
mately 10ft., is thus afforded. The cylinder itself 
is carried on the scavenging trunk, which is supported 
by the east iron ‘columns, of which there are four for 
each cylinder. The bottom crosshead guides. are 
attached to the back columns. The double-acting 
scavenging pump is arranged in the centre of the 
engine, the inlet for the air being arranged through 
the hollow piston-rod and automatic valves in_the 
piston, whilst the discharge valves, of the dise type, 
are placed in the cylinder. The piston and cylinder 
jacket cooling water, as well as the lubricating oil 
supply, are furnished by separately driven pumps. 
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FIG. 2—-PLAN OF ENGINE ROOM 


The method of operation of an opposed-piston 


Diesel practice, and differs so considerably from the | engine is perhaps well known, but the details by 


original ideas of the inventor, that it is doubtful | which the system is worked out in the Doxford design | 
whether it should be called a pure Diesel motor. | are of interest. 


Apart from the adoption of the opposed-piston prin- 





Each of the four cylinders, with a 


| bore of 580 mm. and a piston stroke of 1160 mm.—| the crank shaft. 


| The only auxiliary on the engine itself, besides the 
| scavenging pump, is the fuel oil pump, which is 
|} not seen in the engravings. It is of the horizontal 
| type, and is driven from a spur wheel on one end of 

Fresh water is used for cooling both 
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the pistons and the jackets, the inlet temperature 
being maintained at about 160 deg. Fah. It is 
delivered to the pistons through walking pipes, whith 
are fixed to the crossheads both at the top and 
bottom, and is discharged into tundishés on the front 
of the engine framing, thermometers being fitted to 
each pipe so that the temperatures can be readily 
noted. 

The valve mechanism of the Doxford engine is 
limited to the provision of means for. operating the 
fuel and starting air valves, and js therefore com- 
paratively simple. As previously mentioned, there 
is @ fuel valve at the back and the front of each 
cylinder, and although these valves could have been 
actuated from one cam shaft, the designers preferred 
to eliminate the levers which would thus have been 
necessitated, and to have two separate cam shafts, 
one behind the cylinders and the other in front. The 
starting air valves are arranged between the cylinders. 
When they are operated, air passes from them directly 
into the cylinders through non-return valves, so that 
there are no mechanically operated valves in. the 
cylinder except the two fuel valves. 

On the front cam shaft, which is the longest hori- 

zontal spindle seen on the engravings and whichis 
carried im bearings.on the top of the scavenging 
trunks, are an ahead and an astern cam for each fuel 
and starting air valve. The only operation that has 
te be carried out when reversing is to give the cam 
shaft a fore-and-aft motion, which is effected by the 
hand lever on the starting platform slightly to the 
right of the manceuvring wheel. There is no similar 
mechanism in connection with the back cam shaft, 
so that when going astern the back fuel valves are 
eut of operation and the engine can only deliver 
half power. The fuel valye Jevers operating the fuel 
valyes are tapered towards the end, and are mounted 
excentrically on a horizontal spindle at the back of 
the cam shaft and a little above it. When this shaft 
is rotated, therefore, the lift of the fuel valve is 
yaried according to the Joad, and the speed of the 
engine is correspondingly controlled. This operation 
is entirely effected by means of the manauvring 
wheel on the starting platform, which is also employed 
for starting the engine. 

Assuming the cam shaft to be in the correct position 
for the direction of rotation required, the small lever 
above the manceuvring wheel is pushed forward, and 
the wheel given a slight turn. The action of moving 
the Jever above the hand wheel is to bring a roller 
0a its spindle into position, so that on the first move- 
ment of the manceuvring wheel the horizontal shaft 
in front of the cam shaft is caused to rotate, bririging 
down the rollers of the starting valve levers on to 
their cams, those for the fuel valves remaining out 
of contact. Starting air thus enters the cylinders 
and the engine makes, one or two revolutions under 
air pressure until the manwuvring wheel is given a 
further rotation, causing the rollers of the fuel valve 
levers to come into contact with the fuel cams. The 
fuel valves are thus opened and the engine begins 
to fire, whilst at the same time the rollers of the 
starting valve levers have been lifted off their cams 
and the starting valves remain closed. The engine 
can then be speeded up by a further movement of the 
mainceuvring wheel, the effect of which is to alter the 
stroke of the fuel valves by the rotation of the spindle 
behind the cam shaft on which the fuel valve levers 
are excentrically mounted. 

When the engine is running full speed ahead and 
it is required to reverse, the manceuvring wheel is 
brought to the “stop” position, shutting off the 
fuel. The reversing lever on the right of the wheel 
is then pushed forward, moving the cam shaft fore 
and aft, and the same process of starting the engine 
is followed, as described above. Although the fuel 
valves at the back of the cylinder are not in operation 
during astern running, they are subject to the same 
control for variation of speed as the front valves 
when the engine is running ahead, by means of the 
system of links and levers to be seen above the cam 
shaft and manceuvring shaft. At all speeds the pres- 
sure of the fuel has to be controlled. This object is 
effected by means of a small hand wheel to the left 
of the manceuvring wheel. There are four separate 
fuel pumps, each supplying oil to one cylinder, but 
if necessary a common supply can be maintained. 

It is one of the claims for this type of engine that 
it should be able to operate satisfactorily on heavy 
fuel oil, owing to the absence of valves, and this 
feature appears to have been borne out in the pro- 
longed ‘tests which were recently made, when it 
was found that the fuel consumption with Mexican 
fuel oi] of 0.916 specific gravity was practically the 
same as when operating on Anglo-American. oil. 
Over a seven-day non-stop trial, using the latter 
quality of fuel, the daily consumption amounted to 
12.38 tons, or approximately 0.441 lb. per brake horse- 
power hour. The average output was 3050 indicated 
horse-power at a speed of 76.7 revolutions per 
minute, the corresponding brake horse-power being 
2610, or equivalent to a mechanical efficiency of 
85.6 per cent. The mean effective pressure relative 
to brake horse-power averaged 90]b. per square 
inch. The total lubricating oil consumption, which 
is a feature of considerable importance in marine 
Diesel engines, amounted to 19} gallons per day. 

One of the objects which the designers of the Dox- 


die, which permits of their being clamped. together, 
and they may hence be kept hot with a minimum of 
expense. 
heating, and taken out ready for immediate pouring. 
With regard to limits of dimensions, the writer has 
seen castings with runs well over 2ft. and weighing 


serew cargo ship, knowing, as they did, that ship- 
owners would prefer that arrangernent’to the adoption 
of twin screws, ‘and ‘bearing’ in mititf also the possi- 
bility of converting existing steamers to motor power 
at a later date. For that reason, they aimed at the 
low speed of revolution of 77 revolutions per minute, 
which is oné of thé features of the néw engine, and 
gives the moderate piston speed of 586ft. per minute. 
Moreover, the combination of a relatively low com- 
pression pressure and the solid injection of fuel at 
very high pressure has enabled them to ensure regu- 
larity of combustion at all, speeds. This fact has 
resulted in the production of an engine of greater 
flexibility than is usually possible with Diesel machi - 
nery, so much so that the 3000 horse-power Doxford 
engine will run continuously at the speed of 17 to 
18 revolutions per minute with perfect evenness. 
The engine is comparatively heavy, weighing well 
over 300 tons., Its overall length is somewhere in 
the neighbourhood of 44ft., but, according to the 
builder’s calculation, a motor vessel equipped with 
one of these sets has a cargo-carrying capacity 8 per 
cent. in excess of that of a corresponding steamer. 





Aluminium and its Alloys in 
Engineering. 
By JOHN G. A. RHODIN, F.LO. 
No. Vil.* 
CHAPTER V. 


Tue Desien or Dyes. 


We shall now say a few words about the principles 
of designing dies ‘for facilitating’ their use in the 
foundry. Two ways have ‘been tried +-—(1) Dies 
constructed as individual units with all clamping 
arrangements, &c., made and adapted for the die ; 
(2) dies made in sections to suit a universal holder 
like the plates in a filter press. The first method 
has been found to be the best in this country, as it 
gives the designer more freedom in selecting the 
position of the casting in the die, combining’ vertical 
and horizontal sections, arranging for cores’to enter 
from any side, &. &c. As a rule everything is built 
up froma base plate. Some pieces lift off, some ‘fall 
out on hinges, others slide on the base plate, &e. &e. 
The choice of the design naturally depends upon 
the nature of the piece to be cast, and the degree 
of symmetry is the first consideration. It is always 
desirable to have a principal sectional plane asthe 
central, vertical section of the dié, and to place the 
runner or runners in this plane inside or outside the 
casting. Very few articles for engineering purposes 
lack such a dividing plane, giving two identical 
halves apart from unsymmetrical bosses and the 
like. In the best cases a two-part mould, with one 
part fixed to the base and the other sliding on it or 
entirely detachable, can be used. Smal] bosses, &c., 
in odd places are sunk-in shding pieces, which can 
be drawn out through the body of the main parts 
of the mould, &c. Cylindrical cores and simple ones 
are made in three pieees of metal, the central one of 
which is a plane wedge; &e. These 'are also drawn 
separately. Horizontal seetions of the mould :must 
be introduced when drawing.in the vertical direction 
is necessary, and so on. 

The principal thing is to start working out the 
die from the main section, and to find out the smallest 
number of others feasible. If the designer should 
find that some unimportant alteration might simplify 
the die; he does, of course, apply for permission to 
make it, as the ¢ost of scraping plane surfaces together 
is considerable. The use of sand cores is, for most 
engineering purposes, unnecessary, but some undercut 
cores are very difficult. to make out. of a reasonable 
number of pieces in metal, and im sucha case the 
machine designer should be consulted with regard 
to alterations. It must not be forgotten’ that, 
although anything might be die cast, undue complica- 
tion makes the cost of the die prohibitive. There is 
also the limit of accuracy of a die casting, which is 
one-thousandth of an inch or slightly Jess, but which 
probably cannot be brought to a sliding, smoothly 
working fit, and that for many purposes machining 
must be resorted to. 

Dies built up on the lines indicated above will 
produce castings ready for assembling in machines 
after a small number of finishing touches, but the 
only actual working parts of machinery produced 
so far are pistons of various more or less complicated 
design. Fans, propellers, &c., have also been made 
in quantity, but they work without fitting accurately. 
Resting parts of machinery of infinite variety have 
been cast in built-up dies of the kind briefly described 
above, and their number was increasing rapidly when 


more than } cwt. produced in dies of this type. Large 
gear-cases and pistons “were amongst them, and as 
an example of long, thin Mins may be mentioned 
stecring ‘wheels for motor ears cast’ in’ one piece. 
Taken all roynd, die casting of aluminium by gravity 
feed was an almost utiqualified success, and it will 
no doubt revive. The only valid objection is, to the 
author's mind, the scarcity of good designers of dies. 

Now we come to a stipposed improvement in die 
designing. It seemed,’ and no doubt is, expensive 
to make the necessary tackle for handling each indi- 
vidual die specially, and thé building up of a number 
of them in the shape of plates which could be handled 
in & screw press fitted with bars on which these plates 
could slide was tried. For very simple things’ the 
plan is no doubt excelent, ‘but these things do not 
put in their appearanee every day in this country, 
and for complicated castings the arrangement is 
hopeless. The-bars arein the way of everything when 
the castings have to t smoved. A semi-automatic 
arrangement of “dowel pins’’. fixed on @ separate 
plate; and passing through holes in the outside plate 
of the die; was used for dislodging the casting.. This 
arrangement,’ which was véry well known here 
before, is, like many other things, all right in modera- 
tion ; but even half a dozen well-fitting parallel pins 
are liable to stick on slight provocation. The whole 
thing certainly worked oceéasionally, but rather 
slowly, so that the universal application of the prin- 
ciple was abandoned, and the building up of the dies 
on & base plate remained the rule. 


PRESSURE CASTING, 
So much for casting by the gravity method, When 
thé sections are very thin. the resistance to flow. by 
surface tension becomes very great where aluminiwn 
is concerned. A ladle with holes *),,in. in diameter 
in the bottom can be used without any drawback 
till it is nearly red hot, and then the drops going 
through’ are. nearly }in. diameter. To produce 
castings with very thin sections, high pressure must, 
henee be used. Plunger pressure would, no doubt, 
be best; and that has been proved successfully with 
small castings of antimonial Jead; but aluminium 
‘would ‘spoil the fit of a plunger in no time. Hence 
most pressure-casting machines are worked by cor- 
pressed air. Let us say at once that these machines 
being made with working parts of cast iron immersed 
‘In over-heated molten alumimum are not as yet 
satisfactory. ‘We gota number of machines. from 
America in 1919, and they were erected and pyt to 
work last year. The distinguishing part of the 
apparatus was the pressure vessel, or “ goose neck,” 
which was a two-necked bottle of cast iron, working 
on trummions. One neck was turned upwards and 
provided with a nozzle to make connection with the 
feed of the die by being mechanically pressed up 
against it, and the other was connected with the air 
pressure. The whole goose neck was kept in a bath 
of the metal to be cast, and it was filled by tilting the 
nozzle end under the surface. A press, worked by 
steam, closed and opened the dies, and the metal 
was kept molten by gas’ burners. The number of 
pipes; taps, valves, levers, dc., was somewhat 
appalling, but with certain zine alloys permanent 
working seemed ‘possible. With aluminium, however, 
‘we had no luck. -At the. start really, marvellous 
castings were produced, but in many cases the per 
fection was only’apparent, as they were full, of gas 
bubbles under the skin. ‘The cost of these experiments 
was enormous, and nobody is likely to take them 
up on these lines again. Still, so much was found 
out’ that one ean see the possibility of solving the 
Problem satisfactorily. To begin with, the per- 
manent contaet of the molten metal with iren is 
totally ‘unnecessary. The same statement applies 
to the exposure of a largesurface to the air. Further 
than this, the gas in the castings is air, which passes 
by hammer action through faulty design of the goose 
neck. If taken in hand by engineers and chemists 
working together, the work necessary for perfecting 
pressure die casting of aluminium could be quickly 
done on the’ basis of what we know already. but for 
the present there is no demand to warrant further 
exertion: | There is also another consideration to 
be taken into account when transplanting American 
practices on English soil. The expectation with 
regard to quality is so different, and the market 
for unlimited repetition work does not exist except 
in very exceptional cases. We hear such a lot of how 
that standardisation has brought Germany and 
America in front of every other nation as manu- 
facturers, but. people are apt to forget that England 
originated standardisation of things in general, 
starting with the screw gauges and finishing with 
gigantic industries like the cotton industry, &c. In 
his own home, the Englishman objects to stan- 
dardisation, and he does not want replicas of every- 
body else’s trifies.. It is just for these small things 





the industrial stagnation came. These self-contained 
dies are always made of the minimum amount 
of metal necessary for ensuring an outside form of the 


They can be put bodily in a furnace for 





ford engine had in mind was the development of a 
type that should be suitable for the average single- 


where die castings have found such a market in 
America, whereas the market here was very refractory. 
Now, we made a large line of patent window fasteners 
in pressure die castings from a zinc-base alloy, Still, 


the author is convinced that he will never see one in 
use in his life, as there are so many other patterns to 
choose from. 
militate more against the establishment of pressure 
die casting in this country than actual technical 
difficulties. 


These and other similar considerations 


With regard to the products of the 
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pouring die foundry, the thing is the same. How many 
replicas of the same motor piston are likely to be 
used in peace time ? Certainly not more than what 
one die is likely to produce during its life. The sight 
of half a dozen or more similar dies working toget 

is not likely to refresh our eyes here. We are told 
that it is a common occurrence in America. Still, 
we must not forget that there is hope of a revival of 
the industry in the future, as a legitimate demand 
for die castings did exist last autumn, and that it 
was increasing till the very end. 

We have now briefly reviewed the industrial story 
of aluminium within the frame of the plan of this 
series of articles, and we shall proceed to devote 
some time to faults and flaws in manufactured 
articles. 

DEFEcTs. 

Blow-holes in aluminium castings are very common, 
especially in sand castings. They are generally 
accompanied by a peculiar rough appearance of the 
casting skin, which may be abnormally white or grey 
on occasion. That they are the result of an evolution 
of gas, dissolved in the metal, is fairly self-evident. 
From some reason or another they are nearly always 
associated with overheating of the metal, as most 
workers on the subject have found, but there are 
certain impurities which enhance the effect. Amongst 
them manganese and to a lesser extent iron are con- 
spicuous. We have already mentioned the difficulties 
of the re-melting of duralumin, which is often accom- 
panied by a fairly abundant evolution of gas. The 
theoretical explanation is rather difficult to find, as 
one is never certain as to when and where the absorp- 
tion of gas took place. Carbon monoxide and 
hydrogen are supposed to be the chief culprits, but 
it is diffieult to understand why impurities should 
affect the process. Catalysis is, after all, only a word, 
and aluminium is fully capable of decomposing water 
vapour and carbon dioxide by itself. This inter- 
ference of water vapour when metals are fused is 
fairly universal, as hydrogen occurs almost without 
exception amongst the oceluded gases... For our 
purpose the nature of these gases does not matter 
a bit, but their being a product of a chemical reaction 
with the metal itself would explain their appearance 
after overheating. Now it requires no extraordinary 
grasp of logic to see that, apart from accidental addi- 
tion of something noxious, you can only make a 
mistake in the amount of heating of the charge. If 
your serap introduces the trouble, then that has been 
treated wrongly by over or under-heating. On the 
whole, we can agree that overheating is the cause of 
the blow-holes. Keeping the metal molten at the 
proper temperatures for too long a time may, of course, 
have a similar effect, but it is seldom so pronounced. 
As we have had oceasion to remark before, the pyro- 
meter should be used in an aluminium foundry, 
because the heats are diffiéult to judge by visual 
inspection, and fluidity onee reached does net form 
« guide at later stages. We may say that the disap- 
pearance of the convex meniscus coincides very nearly 
with the casting temperature, but it is diffieult to 
watch, and the pyrometer must settle the question. 
The methods of moulding, excessive ramming, <c., 
have practically nothing to do with the appearance 
of blow-holes, neither has the nature of the mixture, 
if the temperature conditions are right. Manganese 
alloys can be cast without such defects, but they are 
more or less objectionable in the foundry. 


CRACKS. 


We shall now proceed to the appearance of cracks 
with or without the simultaneous appearance of 
blow-holes. They are caused by internal stresses, 
set up by excessive surface cooling, segregation, 
enclosures, &e. &c. When they appear at once, 
there is undoubtedly undue oxidation by overheating, 
but those appearing later depend upon gradual 
change in the equilibrium between the crystals 
forming the alloy. Grain growth under mechanical 
stress has been studied by Jeffries and others, and 
stresses of such great magnitude do oceur very often 
in die castings. It must be understood that we are 
not discussing cracks due to faulty design of a casting, 
but those appearing in well-known approved castings. 
From the author’s experience, oxidation is by far 
the most common cause of cracks, but some cases 
have been directly traceable to antimony, which 
makes these alloys lose almost all strength imme- 
diately after setting. The cases of internal stresses 
have been confined to American pressure die castings, 
probably made in water-cooled dies. On etching 
the casting skin off some of these a series of fine 
parallel cracks a few millimetres apart appeared all 
along the castings, and the parts in between became 
concave upwards. We are not likely to come across 
such extreme cases of stress very often, but toa lesser 
degree probably all castings possess them, Every- 
thing considered, some kind of heat treatment or 
annealing of aluminium castings ought to be worked 
out by experiment, so as to enable us to neutralise 
stresses. There is reason for consolation in that 
such hidden defects are practically unknown in 
castings from our ordinary alloys made according 
to the usual methods, although marked segregation 
is not uncommon with 88/12. As long as the engineer 
does not depart into the unknown he is safe enough, 
but special mixtures are best left alone. Following 
this practice, he will find that faults, if they are to 


—— 


come, appear at once. Those fearful and wonderful 
alloys, which crumble to dust on keeping, are scien- 
tific curiosities, and need not disturb the practical 
man. a bit. 








The Newcomen Society. 





Tue first summer meeting of the Newcomen Society 
for the Study of the History of Engineering and 
Technology, to give it its full and explanatory title, 
opened at Birmingham on Thursday morning and 
was continued to-day—Friday. The greater part of 
the time is very rightly being devoted to visits to 
places of interest, but a paper is being presented by 
Mr. Seymour Jones on “The History of Roller 
Spinning,” and Mr. Arthur Titley, the originator of 
the Society and its first president, delivered yesterday 
evening the really admirable address which follows. 


Tue PresipEnt’s ADDRESS. 


In thanking you for the compliment you have paid 
me in appointing me your first President;-I find myself 
in the happy position of having assisted at the success- 
ful Jaunching of a venture which it has long been my 
hope to see under way. As an engineér'T have ys 
considered it a reproach both to the engineer and the 
historian that the systematic study of the history of 
engineering has so long been neglected. 

The fact is, the engineer has always devoted his 
energies to the advancement of his craft and science. 
He has long been conspicuously on the crest of the 
tide of civilisation, and has been too busily engaged 
to indulge to any extent in retrospect. The historian, 
on the other hand, has usually devoted himself to 
other aspects of human afiairs, and with few excep- 
tions has left industry severely alone, _ Samuel 
Smiles, in his “ Industrial Biography,’’ quotes an 
eminent mechanic of his day as saying :—‘* Kings, 
warriors, and statesmen have hitherto .monopolised 
not only the pages of history, but almost thone of 
biography. . ... Ide not grudge the destructive 
heroes their fame, but the constructive, enes ought 
not to be forgotten.” 

As a nation we are not inclined to take the lessons 
of history ‘to heart. We are in the habit of looking 
ahead, of giving to our own generation the credit for 
ell that we find good in the present, and of referring 
all that we consider bad to the days of our forefathers. 
And this seems always to have been a national 
characteristic, Lord Bacon said, referring to the slow 
progress of the arts, “that we were too apt to pass 
those ladders, by which they had been raised, and to 
reflect the whole credit on the last performer.”’ There 
are, however, a good many exceptions to this rule, 
and it seems strange that no attempt has hitherto 
been made to bring together those who appreciate the 
interest and value of the study of this branch of 


history. 
I was much struck on the occasion of the Watt 
Centenary Meeting in Birmingham in 1919 with the 


strong undercurrent of interest shown by many 
gentlemen present in all phases of engineering 
history, beyond the immediate object of the meeting, 
and any doubts I may have had as to the possibility 
of forming a society of this kind were dispelled directly 
I came in contact with several of their number who 
are now among our members. The result of our con- 
versations was that a meeting was held in Birmingham, 
followed by one in London, at which the idea was 
cordially received. 

Since the inception of our Society it has been agreed 
that it should take a wider purview than merely the 
work of the engineer ; indeed it could hardly be other- 
wise. The engineer is the servant of industry, and it 
is largely by his assistance that industry effects its 
objects. Engineering is surely one of the hardest 
words in the dietionary to define. The historical work 
that has already been done in industrial subjects has 
been principally due to individuals, who have sought 
under the greatest difficulties. for the information 
which they needed. We propose for the first. time to 
carry on this work by a system of mutual help and 
co-operation. We hope as our aims become known 
to attract to our ranks al) those who have already 
interested themselves in industrial history, and to 
stimulate that interest in others. We feel assured that 
every trade and every manufacture has its student of 
history, and we trust that we have founded a Society 
that shall be of real use to him, and to which he in 
turn will be willing to give his help. ; 

We have recognised from the first that we were a 
Society whose aims were new, and which had no pre- 
cedents for its guidance. We have, therefore, deferred 
any complete consideration of its constitution till our 
membership could be said to be well representative of 
historical interests in our particular field. We there- 
fore appointed officers and a committee to carry on 
the preliminary work of the Society till we were in a 
position to appreciate our requirements more fully. 
Our first year’s development has been such that we 
must soon consider our organisation more completely, 
and we propose to hold a general meeting for this pur- 
pose early in the next session. We are very much 
indebted to Mr. H. W. Dickinson for undertaking the 
dutiee of honorary secretary and treasurer during this 
initial stage. No one is in a better position to under- 





stand our needs or to assist us in the development of 
our aims. 


Tse Name anp Arms or THE Society. 


The choice of a name for the Society presented 
considerable difficulty. We were very anxious to 
select a name that shou'd be appropriate and which 
should express our objects in the fewest words. After 
many attempts and a prolonged discussion at the 
London meeting we were still dissatisfied. The meet - 
ing eventually referred the matter to the committee, 
and a special committee meeting was held to consider 
it further. It was then suggested that to choose a 
short and handy name with adescriptivesub-title would 
be better than attempting to select one that was 
descriptive in itself. We eccordingly agreed to identify 
ourselves with the name of Thomas Newcomen, the 
man who first drove a piston through the agency of 
steam, as typical of the great industrial movement 
commencing with the early years of the eighteenth 
century, which owed so much to the coming of the 
steam engine. The aims of the Society have been 
clearly set forth in the circular which is in the hands 
of its members. In order to fulfil these aims it is 
necessary that every member should feel that he is 
in actual touch with his fellows and that the Society 
is really the medium for the exchange of ideas and 
information which we hope to make it. Our member- 
ship, we believe, will be widely distributed geographic- 
ally, and a good deal more than the reading of papers 
at meetings will be needed to maintain that touch. 
If members will state the subjects in which they are 
interested and in which they seek or are able to give 
information, the Society can at once commence to 
perform one of its most important functions. We 
hope shortly to publish our proceedings in the form of 
& journal or year-book, believing that this will be of 
vital importance in ensuring the success of the 
Society. 

Our membership at present numbers ninety and 
18 of a promisingly representative character, embracing 
manufactures, professional and industrial engineering, 
technical literature and education, and the technical 
Press. Among the names of our members we welcome 
the historic ones of Savery, Newcomen, and Trevi- 
thick, Besides those in the London district we have 
members in Essex, Surrey, Kent, the Isle of Wight, 
Devon and Cornwall, Gloucestershire, Cambridge- 
shire, Lincolnshire, Warwickshire, Shropshire, Not- 
tinghamshire, Northamptonshire, Lancashire, York- 
shire, North and South Wales, Scotland, in Winter- 
thur, Berlin, and in New York. Although our Society 
isa pioneer one, we are not merely an association of 
ambitious amateurs. Quite a good proportion of our 
number have published critical work upon subjects 
coming within our view, and tliis places us at once in 
the position of a responsible association. 

The variety of subjects in which we are interested 
is already considerable. It embraces the engineering 
of the ancients, the mechanics of Aristotle and his 
school, iron and steel manufacture, brassmaking, 
copper smelting, glass making, mining and metal- 
lurgy, gun making, ironfounding, spinning, the alum 
industry, wind and water mills and millwrighting, 
rolling and slitting mills, the motor ear, early water- 
works, papermaking, the early steam engine, and the 
locomotive. Under the head of biography the life and 
work of the following pioneers have engaged our atten- 
tion :—Sorecold, Dud Dudley, Worcester, Savery and 
Newcomen, Boulton and Watt, Sir Samuel Morland, 
Smeaton, Symington, Richard Trevithick, the Horn- 
blowers, Arthur Woolf, McNaught, George Heaton, 
Joseph Hall, John Wilkinson, and Robert Fulton. 

The more one contemplates the objects we have set 
forth to attain the wider the field appears. Not that 
this need discourage us. It rather offers greater scope 
for the taste of the individual. Besides, the wider our 
studies are extended the greater is the number of 
facts we may hope to bring to light, for anyone who 
has indulged in the fascinating but exasperating 
oceupation of delving into past records knows only 
too well the difficulty of tracing an elusive fact to its 
origin and of avoiding false scents and unproductive 
by-ways. It is here that the system of mutual assist- 
ance through the exchange of references which we 
propose to inaugurate should be of the greatest value, 
for in our reading we often come across stray facts 
quite wide of the subject in hand which may be just 
what another worker may have been seeking for years. 

In our first session we have heard five papers react 
and discussed. The first of these was Mr. Hulme’s 
very useful contribution, ‘“‘ An Introduction to the 
Literature of Historical Engineering to the Year 
1640,” which was @ very appropriate subject with 
which to open our proceedings. I fancy that a good 
many of our members may be in the same position as 
myself as regards the literature of our subjects, They 
may have an intimate acquaintance with a limited! 
number of books, old fireside friends perhaps, but 
may not be in the position to be able to appraise them 
at their true historical value. I hope we may hear 
other papers on books from those members who can 
amplify our knowledge. We know, for instance, that 
much of the literature on the early history of the steam 
engine is very unreliable, and a critical summary of 
the historical value of such literature would be of 
great assistance to stadents in the particular field to 





which it applies. Mr. Pendred, in his paper on “ The 
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Mystery of Trevithick’s London Road Locomotive,” 
gave us as far as his subject permitted him just the 
kind of criticism that would be most useful to us. 
We have also had from Mr. Rhys Jenkins the two 
papers on ‘‘ The Sussex Iron Industry,” which, I 
think I may say, have given us «a stimulus and an 
example to live up to, in the complete investigation 
of the subject. that he has carried out. Mr. Seymour 
Jones, too, in his paper on “ Roller Spinning,’’ has 
given us another excellent example of what the Society 
can do in the elucidation of an obseure piece of 
industrial history. Useful discussions have followed 
the reading of all these papers. Altogether I think 
we may be congratulated on the first year’s work of 
the Society, and we hope that members will come for- 
ward with more papers still in the next session. It is 
not necessary that we should wait till we are in a posi- 
tion to give a paper which is a complete memoir on 4 
particular subject, and short papers giving notes on 
any matter that members may have in hand will be 
useful and will tend to elicit further details in dis- 
cussion. The paper which Mr. Haines and myself 
have prepared and which we shall not have an 
opportunity to read in full at this meeting is of this 
character. It is merely intended to show the great 
amount of work that remains to be, and can be, done 
on the interesting subject of the country mill and early 
millwrighting, both from books and from existing 
examples, which are far more numerous than a casual 
knowledge would lead one to think. 


EDUCATIONAL VALUE oF HusTOoRy. 

Of the practical value of our work I think there is 
a good deal to be said. There appears to have been 
very little effort made to use the history of industrial 
progress for educational purposes. Yet it should 
surely have a place in our system of technical educa- 
tion, and, judging from recent references to the subject 
in the technical Press and elsewhere, the idea would 
seom to be gaining ground. In reading old engineer- 
ing works or studying old drawings, one very often 
comes across processes, machines or details of 
machines, and methods of construction which have 
dropped out of use for apparently no reason. They 
seem to have been forgotten and could often be 
inodified and applied to modern requirements with 
advantage. The designer and the inventor can learn 
much from history, both as to what to make use of as 
well as what to avoid. A good example of the sug- 
gestive study of history can be given in John Ridley’s 
invention of the stripper for harvesting grain in 
countries where the straw has no commercial value. 
Pliny described the use in ancient Gaul of a cart to 
which an ox was harnessed in the reverse direction 
to the usual one. On the back of the cart, which was 
thus the advancing end, were attached comb-like 
projections. These caught the straw just under the 
ears, and the reaper then cut them off and they fell 
into the cart. Ridley, remembering this, devised a 
machine which automatically stripped off the ears, 
and added a thresher and winnower, so that at one 
process the grain was collected ready for dispatch. 
A phenomenal wheat crop in Australia was thus 
harvested at a cost of 3}d. per bushel instead of 2s. as 
previously. Many machines, too, have been used in 
manufacturing processes for generations, and such 
machines are usually well worthy of close study, for 
they have passed through a gradual evolution and are 
the result of very practical experience of how to arrive 
at a desired end in the simplest way. We sometimes 
see machines, too, supposed to be improvements on 
past practice, that have gone to the scrap heap simply 
because the experience of previous generations has 
been ignored. 

In my own experience I have always found historical 
knowledge to be of considerable use. If we can follow 
up the growth of a process or system from its earliest 
beginnings to its final development, we are led on to a 
complete knowledge by easy stages. For instance, 
take such a process as corn milling. If we enter a 
modern raill with its rows of grinding rollers, its 
many scalpers, purifiers, and cleaning machines, 
and all its confusion of conveyors, elevators and shoots, 
it is hard, if we are strange to the system, to grasp 
the meaning of it all. But first enter, in imagination, 
the simple country mill so well known to Chaucer 
and watch with his two clerks of Cambridge its 
elemental machinery at work 


- + » “right by the hopur will I stand,” 
Quod John, “‘ and se how that the corn gas in, 

Yet saugh I never, by my fader kyn, 
How that the hopur wagges til and fra.’ 


’ 


and then study the work of Smeaton, Rennie, and 
Fairbairn, and the later mysteries of high grinding 
and purifying methods, and the subject becomes clear 
and consecutive. 

There is more of tradition in engineering than we 
are in the habit of admitting. We are daily using 
details and methods that were originated by the great 
mechanics of our forefather’s days ; it is our part to 
give them credit wherever we are able to detect their 
hand, While referring to the value of a knowledge 
of industrial history I should like to say that the great 
work done by the past and present authorities of the 
Science Museum at South Kensington is a notable 
exception to the general neglect of our branch of 
history. I have often been struck by the want of 
knowledge among engineers and others of the wonder- 


ful collection of relics;and regords and of the beautiful 
historical models that are there brought together and 
made available for ouf study. We hope to visit the 
Museum early in our next session. 

In olden times the growth of industries was slow. 
To-day it is proceeding in many directions at a great 
pace. The wind:ill and the water-mill took perhaps 
a thousand years to develop to the condition in which 
they are stiJl to be found. The atmospheric engine 
originated « little over two hundred years ago, and 
may now be said to have disappeared. The motor 
car had its beginnings before the end of the eighteenth 
century, but the interna] combustion engine, the tele- 
graph and telephone and the wireless telegraph and 
the whole enormous field of electrical engineering are 
practically things of our own day. Many of the facts 
relating to their history are disappearing daily before 
our eyes, and unless we seize upon them and preserve 
them they will be lost for ever. Our Society can do 
good work in obtaining records from living men who 
are engaged in these and similar developments while 
there is yet time. It may be said, considering the 
little care that has always been taken to preserve 
records of industrial history, that the prospects of 
recovering facts and filling in the gaps is small. 
Apart from the interest of the search, however, it 
must be remembered that there is always the prospect 
of a find to lead the enthusiast on, and that the 
recovery of one small link often connects up the labours 
of several previous workers. Farey and Stuart, 
Tredgold and Galloway, and a host of other writers 
up to 1876, were quite in the dark as to many details 
of the atmospheric engine in its early days. The 
almost dramatic appearance of the Barmey prints 
threw a flood of light upon the subject. The appear- 
ance at our meeting on the occasion of the reading 
of Mr. Pendred’s paper of the Rowlandson drawing, 
rescued from oblivion by Mr. Levis, and a new Trevi- 
thick model, may be taken as a good omen. We do 
not know, but these may yet prove to be links in the 
chain of evidence needed to clear up a very doubtful 
piece of locomotive history. 


Even in the greatest of archeological finds the ele- 
ment of doubt has been prominent. It is said that 
Schliemann was led to choose the locality for his first 
operations by tradition, in face of the consensus of 
antiquarian opinion. Nevertheless, he discovered the 
superimposed remains of three cities and laid open 
the evidence of the existence of forgotten civilisations 
enough to provide his critics with food for argument 
for several generations. Occasionally one comes across 
a minor find which throws a light at the same time 
upon an obscure piece of history and upon the 
characters of individuals. I wil) quote one, for which 
I am indebted to Mr. Jenkins, in reference to Richard 
Trevithick. It is known that when Trevithick was a 
young man, building and running pumping engines 
in competition with Watt and his fellow Cornishmen, 
Boulton and Watt obtained an injunction to restrain 
Trevithick from infringing their patent. A letter from 
Matthew Boulton to Wilson, their agent in Cornwall, 
for the first time shows how the Cornishmen had 
stood to their motto of ** One and all” in preventing 
the serving of the injunction. The episode I am about 
to relate occurred immediately after Boulton and 
Watt had succeeded in their suit against Hornblower 
and Maberly. Boulton wrote under date of December 
26th, 1796 :—‘* Woodward found Trevithick and his 
Friends at a publick house facing my Manufactory 
and delivered to him ye injunction, which he received 
with much surprise, particularly as he thought nobody 
knew him. He seemed much aggitated and vexed ; 
however, he afterwards went with Bull and Andrew 
Vivian to dine with Simon at the Foundry, where he 
found our men firing of cannons and rejoicing of our 
Victory which took away his appetite from his dinner. 
Andrew was admitted to the Foundry and Manu- 
factory but not the others. It is rather curious that 
although ye injunction could not be served in Corn- 
wal}, T should run into the Lyon’s Mouth and after- 
wards go to Dine with the man they had Banished 
from Cornwall. They went to Colebrookdale, but 
know not their reception.’’ Letters from J. Southern 
to Boulton and Watt Juniors in London throw further 
light on the episode :—** After Trevithick had been 
served with the injunction, the circumstances of 
which you will be acquainted with, he and Bull went 
to Vivian’s at the Foundry, where Forman and 
A. Vivian were dining. Bull took his dinner quietly, 
but Trevithick walked backwards and forwards in the 
house like a mad man, and firmly resisted all tempta- 
tion to dinner, ti'l the smell of a hot pye overcame 
his powers, on which he set to, and did pretty hand- 
somely, but in such a manner as showed he was not 
quiet in mind. The rejoicing that was going forward 
at the very door, exhibited by fires and gunpowder 
work not a little contributed to his happiness while he 
stayed, which was for a very short time indeed. 
They posted off towards Coalbrookdale. I forgot 
to mention in my yesterday’s letter that neither Bull 
nor Trevithick hed any view of the Foundry except 
what was to be seen from outside the walls, and 
Vivian's view was hasty ; Mr. Forman was with him 
and them all the time they were on the premises.” 

It seems strange that with the exception of West- 
minster Abbey, where there is now an imposing group 
of windows dedicated to the memory of great engi- 





The mouu- 
ment which was erected to John Wilkinson in the 
material to which the labours of his life were devoted 


debt we owe to our industrial pioneers. 


has now been saved from destruction. At one time 
it narrowly escaped being removed to Germany, 
where his reputation as a pioneer of the iron industry 
was better appreciated than it was in his own country, 
The memorial tablet that was placed by the enterpri:e 
of @ private individual in the church at Dartford tu 
record Treyithick’s burial place and the fine statue 
which is to be erected to his memory at Camborne, 
are examples that might well be followed, In the 
streets of Birmingham we have an excellent statue 
of James Watt, but no public memorial to his illus- 
trious partner arrests the eye.of the passer-by in our 
public places. Our Society can do good work in 
encouraging the erection and preservation of such 
monuments. 


Tue Devecorment or HANDICRAFTS. 


The vast number of subjects that lie before the 
Society is sufficiently apparent, and these subjects 
will meet and overlap in matiy directions. There are 
secondary subjects that are more or less common to 
the whole, and I should like to refer to some of these 
by-ways which seem to me to be worthy of explora- 
tion. One of the chief of them is the development of 
handicrafts. Out of the more ancient crafts of the 
blacksmith and carpenter the art of the millwright 
was evolved through many centuries. The moulder 
and the patternmaker came upon the scene much 
Jater, and their trades developed more quickly. These 
combined foreés may be said to have originated what 
we now call mechanical engineering, tbe requirements 
of which gave birth in turn to the handicraft of the 
fitter, which was developed in a remarkably short 
time. The machine tool at first assisted the mill- 
wright and fitter, but at last was the cause of their 
decadence ; and these crafts as they were understood 
by such men as Rennie and Fairbairn are hardly to 
be found to-day. The possibilities of construction 
and even of invention were largely influenced by thie 
existing means of carrying ideas into effect, and this 
reaction between hand and brain can be traced through 
the work of the engineer to the present day. I think 
that, apart from the history of an industry itself, « 
study of the growth of its workmanship and of the 
tools employed therein would well repay the trouble 
of investigation. 

Our city of Birmingham should offer plenty of 
scope for the study of the development of handicrafts. 
Leland in 1538 found the town full of “‘ smiths and 
cutlers making knives and all manner of cutting tools, 
as well as Jorimers who make bittes.””. Robert Porter 
refused to supply King Charles with swords, but made 
15,000 for the Parliamentarians, and had his blade 
mill destroyed for his trouble. From such beginnings 
grew the many trades that flourished during the 
eighteenth century in Birmingham, which had already 
been described by Sir Samuel Morland as the “ grea» 
toyshop of Europe.” The steel toy trade in that 
century is said to have employed half the inhabitants 
of the town. For more than a hundred years this 
trade held its own, and all kinds of articles in iron and 
steel, from buckles and candle snuffers to nutcrackers 
and jew’s harps, were made here. Other curious 
articles, too, we read of: handcuffs, manacles, leg 
irons, suits of chains for the Brazilian slave ships, 
tomahawks for North American Indians, and house- 
breakers’ tools are among the number. Even as late 
as 1849 a Birmingham firm executed an order for a 
dozen thumb screws, which were sent to a South 
American State. 

It is not surprising that with the presence of the 
gun and other highly skilled trades, Newcomen and 
Watt should have sought the services of the mechanics 
of our district to carry out their ideas, and so laid the 
foundation of modern mechanical engineering. The 
eighteenth century millwright produced his work 
largely by the use of the hammer and the axe. Th: 
modern mechanic uses micrometer gauges and laughs 
at thousandths of an inch. The labours of many men 
for over a hundred years have gone to bring this about, 
but a comparative history of their share in the work, 
I believe, remains to be written. Even the study of 
the growth, duration, and disappearance of workshop 
and technical terms would throw light on the history 
of an industry, and should prove an interesting sulb- 
ject to those philologically inclined. 

I expect most of us have been struck by the high 
development of mechanical drawing about the begin- 
ning of the nineteenth century. The really beautiful 
drawings of Clement and Farey, as expressed by the 
fine engravings of Lowry and others, are particularly 
striking, and it would almost seem that mechanical 
illustration had reached its highest point at that time. 
That photographic processes of reproduction have 
done much to check later development modern works 
on engineering clearly show. 

The influence of the early engineering works in 
training engineers is, I think, another good subject. 
Soho Foundry, Bramah’s, Maudslay’s, and Hayle 
sent their skilled mechanics all the world over, and 
many more old works might be added to the list. The 
early Jocomotive shops, too, trained men with tradi- 
tions especially their own, while in our own day the 
interaction between the older style of engineering and 
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influencing the character of the engineer and the 
mechanic. 

Concurrently with the growth of an industry and 
its craftsmanship there arises what I may perhaps be 
permitted to term its canons of art. If we observe 
an early machine in the first chamsy form that genius 
gave it and follow out its history, we see that it 
improves with the mere development of the experience 
and the workmanship put into it, But besides this, 
as its construction becomes familiar, its originally 
crude form becomes softened down by the man who 
appreciates proportion, fitness, and outline—in other 
words, the artist. We see this in the Cornish pumping 
engine, the locomotive, the planing machine, in fact 
in @ny machine that has passed through an evolu- 
tionary period. 1 do not know that anything has been 
written on this subject, but it appears to me to be 
important in assigning the proper place to those men 
who have made mechanical engineering what it is. 
Nasmyth, I think, had it in view when he wrote of 
Henry Maudslay, “‘that you could see the man’s 
character in whatever work he turned out; and as 
the connoisseur in Art will exclaim at sight of a picture, 
‘That is Turner’ or ‘That is Stansfield,’ detecting 
the hand of the master in it, so the experienced mech- 
anician, at sight of one of his machines or engines, 
will be equally ready to exclaim, ‘ That is Maudsiay.’ ” 


BroGRApPRy. 


Personally, I am looking forward with a great deal 
of interest. to the biographical side of the Society's 
labours. The pioneers of all times have been men of 
great originality and force of character. To know 
them intimately, to learn their mentality and their 
methods of work, is to appreciate their individuality 
and to be able to trace its influence long after their 
names have been generally forgotten. Even the 
lightest anecdote relating to them which may be 
retrieved from the lumber of the past may serve to 
throw a light on their careers and on their influence 
upon the march of civilisation. This knowledge of 
character helps us in calling up a mental picture of the 
man and assists us to form a correct value of the work 
he did. Thus we may look back to that most medieval 
of men, Edward Somerset, second Marquis of 
Worcester, of whose character, by the way, we know 
# great deal more than we do of his mysterious pump. 
We may see him, before he became involved in the 
vortex of the Cromwellian war, explaining his inven- 
tions to “‘ that most unparalleled workman, both for 
trust and skill, Caspar Kaltoff,” with ‘a prolixity 
of speech and a natural defect of utterance,” to which 
he himself pleads guilty. .We may see that. almost 
illiterate man, James Brindley, his originality quite 
unspoiled by the modern. crystallising influence of 
specialisation, setting forth, axe on shoulder, to fell 
the tree that is to form the shaft of the water-wheel 
that his ponderous brain has conceived. We may 
sympathetically follow his abortive attempt to make 
his wooden-cylindered steam engine go, and after- 
wards read the remorseful entry in his diary,‘ to run 
about a-drinking 1/6d.,’’ and we feel that we know 
James Brindley. 

We see Smeaton, the father of the civil engineer's 
profession, improving everything he touches, and 
carrying out his beautiful experiments with apparatus 
made by his own hand, in which he first taught engi- 
neers to go direct to Nature for their knowledge. We 
may read his ‘‘ Reports,” full of thought and 
scrupulous care, to study which is in itself an educa- 
tion, and we put them down with a profound respect 
for the abilities and the absolute integrity of the man. 
We may sree Murdoch and his fellows, lurking, as it 
were, in the shadows of their great masters, building 
up the traditions of one of the greatest schools of 
engineers and mechanics that the world has ever seen. 
We may contrast the characters of those two great 
rivals, Watt and Trevithick. Watt, the retiring 
philosopher, working out his inventions with deliberate 
care and finish. The buoyant and irrepressible 
Trevithick, never at a loss for an idea or a detail, 
covering the whole field of steam engineering in a fever 
of genius, and extending that field far beyond the 
limits of vision of his own generation. We may 
follow the career of the one, led almost against his 
will, by the “ princely Boulton” to affluence and a 
venerated old age ; or that of the other, through a 
romantic maze of life-long activity, to a pauper’s 
grave. There is a dignified passage in one of Trevi- 
thick’s last letters that gives one of those flashes of 
illumination which is the occasional reward of the 
student of character in biography :—*‘ This so far 
has been my reward from the public ; but should this 
be all, I shall be satisfied by the great secret pleasure 
and laudable pride that I feel in my own breast, 
from having been the instrument of bringing forward 
and maturing new principles and new arrangements, 
of boundless value to my country. However much I 
inay be straitened in pecuniary circumstances, the 
reat honour of being a useful subject can never be 
taken from me, whieh tome far exceeds riches.”’ 





We hear with regret of the recent death of Mr. George 
Estall, who, under its former administration before the 
electrification, was chief engineer of the Metropolitan 
District Railway. 


The London Electricity Supp 
Problem. 


No. 1. 


On Tuesday, June 14th, at the Institution of 
Electrical Engineers, Victoria] Embankment, the 
Electricity Commissioners began an inquiry into 
the electricity supply of London, with a viéw to 
arriving at a comprehensive scheme. In July, 1920, 
the Commissioners provisionally determined an 
area, consisting of the County of London and the 
industrial districts surrounding it, as the area over 
which supply would eventually have to be given 
under the control of a Joint Electricity Authority, 
under the terms of the Electricity Supply ‘Act’ of 
1919. At the same time, notice was given of the 
present inquiry, and schemes dealing with the area 
so de-limited were called for. Subsequently, the 
Commissioners were faced with the admittedly 
serious problem of providing for the nécessary 
increase in generating plant between July last year 
and the time when the Joint Electricity Authority 
could get to work. As a consequence, certain exten- 
sions of existing stations have been granted, amount- 
ing to many thousands of kilowatts. No large scheme, 
however, has been sanctioned, and it is worthy of 
mention that the County of London Electric Supply 
Company and the West Kent Electric Power Com- 
pany both placed schemes before the Commissioners 
for new large power stations. 

The many interests concerned in the supply of 
electricity in London, and the local jealousies between 
the various county and other authorities in the area 
which has been scheduled, have proved to be an 
insuperable bar to the presentation of one compre- 
hensive scheme, and the Commissioners now actually 
find themselves with no fewer than six schemés to 
adjudicate upon. In the main, the whole difficulty 
centres around the administration, because on the 
engineering side there is practical agreement as to 
the lines upon which any such scheme must proceed. 
As it is, there are three schemes, viz., by the London 
County Council ; the Conference of loeal authorities 
owning electricity undertakings in Greater London ; 
and by the London Electricity Joint Committee, 
1920, Limited, all aiming at effecting an improvement 
of the existing organisation for the supply of elec- 
tricity in the district scheduled by the Commissioners, 
and for the formation of a Joint Electricity Authority ; 
then there is a separate scheme by the Metropolitan 
Borough of Poplar for effecting an improvement of 
the existing organisation for the supply of electricity 
in “ East London and district,” and for the formation 
of a Joint Electricity Authority for such district ; 
and, finally, there are separate Schemes by the Great 
Eastern Railway Company and the London, Brighton 
and South Coast Railway Company for effecting an 
improvement of the existing organisation for the 
supply of electricity in the distriet provisionally 
determined by the Commissioners. 

It will thus be seen that the inquiry promises to 
be a protracted one, especially as there are objections 
and cross objections by the individual promoters, 
whilst several parties other than the opposing pro- 
moters have lodged objections. Indeed, one learned 
counsel appears on the one hand for a county which 
desires to be excluded from the area, whilst on the 
other hand he also appears for another county which 
desires to be included wholely and not in part, as the 
scheme stands at present. There is no need now to 
give a list of those who have lodged objections. 

At the opening of the inquiry on Tuesday, after 
Mr. LI. B. Atkinson, President of the Institution of 
Electrical Engineers, had welcomed the Commis- 
sioners to the Institution building, the Chairman 
of the Commissioners, Sir John Sneli—who was 
accompanied by all the other Commissioners, viz., 
Sir Harry Haward, Vice-chairman, Mr. H. Booth, 
Mr. A. Page and Mr. W. W. Lackie, as well as by 
Mr. E. W. Hudson, legal adviser—said that the 
Commissioners proposed to sit on four days per week, 
i.e., Tuesday, Wednesday, Thursday and Friday, 
from 10.30 a.m. to 4.30 p.m., and that the schemes 
would be dealt with seriatim, in the order given 
above, and, incidentally, that there was no need 
to go into the history of the supply of electricity in 
London. 

Mr. Craig Henderson, K.C., thereupon outlined 
the proposals of the London County Council, pre- 
facing his description with the remark that the 
attitude of the Council in this matter was not that 
there were competing schemes in the ordinary way, 
but that all the proposals had been put forward in 
@ common desire to arrive at one end, viz., an ample 
and cheap supply of electricity for London. The 
proposals which the London County Council had 
formulated included a technical and an administra- 
tive as well as a@ finaficial scheme. So far as the 
teclmnieal schemo was coneerned, the proposal 
of the London County Council had been prepared 
by a committee of engineers representing some 
of the local authorities, the companies, and the 
London County Council, viz., Sir Alexander Kennedy, 
Mr. G. W. Partridge, Mr. J. H. Rider and Mr.C. H. 
Wordingham, whilst at a later date Sir Philip Dawson, 


with the scheme and signed it. Briefly, this scheme 
provides ultimately for the erection of four capital 
power stations, three of which would be on the Thames, 
east of Blackwall’ Tunnel, and the fourth on ‘the 
Thames at' Chiswick, whilst in addition, two of the 
existing stations would be extended on similar }ines. 

new power stations would have a capacity of 
200,000 or 250,000 kilowatts each. It was the original 
intention that the first portion of the new scheme 
should be eompleted by 1925-6, and the second by 
1930-31, but since the scheme was prepared it has 
been realised that conditions will not permit of this, 
and therefore it is now proposed not to place atime 
limit on the completion of the first portion of the 
new scheme for the erection of power stations, but 
that the Joint Electricity Board, when constituted, 
should concentrate upon improving the existing 
facilities and making the most of them. Thus the 
Joint Authority would avoid a large capital expendi - 
ture at a difficult time. So far as the Joint Electricity 
Authority is concerned, the London County Council 
proposes that it should be restricted to 28 members, 
or 29 if an outside chairman is elected, and these 28 
would be apportioned as follows :—-London County 
Council; 8; local authority undertakers, 6 ; company 
undertakers, 6; the purchasing authorities outside 
the County of London and other authorities outside 
not owning undertakings, 4; railway companies 
and other large consumers, 2; workers, 2. Teo this 
distribution of the representation, however, there is 
considerable objection. 

The scheme also transfers to the Joint Electricity 
Authority the powers of purchase of the London 
County Council, over the London companies in, 1931, 
and suggested heads of agreement have been prepared 
by which the companies might agree voluntarily to 
transfer their undertakings to the Joint Authority 
before 1931 on the terms of a lease until the existing 
plant becomes obsolete. This, it is suggested, would 
give the companies a longer lease of life than 1931, 
the scheme being that new plant should be erected 
in the stations by the Joint Authority and the whole 
undertakings be under the direction and supervision 
of the Joint Authority. On the question of finance, 
this suggested arrangement would postpone the day 
when the Joint Authority would have to find the 
large capital sum necessary to buy out the com- 
panies. Another question of finance is the matter of 
providing funds for the Joint Authority for the 
ordinary course of business. At present the local 
authorities would have no power to lend the Joint 
Authority money, but under a clause in the Electricity 
Supply (No. 2) Bill now before Parliament, that 
would be made possible, and a definite expression of 
opinion was given that that Bill would be passed. 
Then the London County Council would be able to 
lend money to the Joint Authority, and it was rather 
hinted that. the fact of this being done was a good 
reason why the London County. Council should have 
such a@ large representation on the Joint Authority 
as that proposed. 

These are the principal items in the scheme as 
outlined by the Council, although there is, of course, 
an enormous number of matters of detail which will 
have to be discussed later and appear in the scheme 
as drafted. Mr. G. Hume, who has been chairman of 
the London County Council Electricity Committee 
ever since it was formed, supported the scheme so 
far as the general policy and administrative details 
are concerned. The technical scheme, he said, the 
London County Council had accepted from the engi- 
neers just as it was presented. The nature of the 
opposition was indicated from the cross-examination. 
Thus the Poplar Borough Council suggested that it 
would be better to have a number of self-contained 
schemes inside the area scheduled by the Com- 
missioners on the ground that in the case of 
east and north-east London there has already been 
a large amount of linking up carried out, and supply 
can be given more cheaply than under one big financial 
scheme for the Jarger area. So far as the London com- 
panies are concerned, what may be called the West 
End Group suggested, through their counsel, that if 
a long lease of their undertakings could be obtained 
from the Joint Electricity Board—say sixty years— 
then they would be prepared to find a good deal of 
the capital required for the proper development 
of the whole area by the Board on the basis of the 
London County Council providing the interest. Mr. 
Hume did not seem averse to such a prospect. 

In another direction, we found the Middlesex 
County Council and the Watford Urban District 
Council asking to be cut out of the scheme, whilst 
the Surrey County Council asked to be put in. At 
present only parts of Surrey are included, Then the 
Port of London Authority feared certain of its present 
rights would be taken away, and was assured by the 
Chairman that those rights would be carefully safe- 
guarded. Again, the North Metropolitan Electric 
Power Company suggested that its power area is 
already well served. 

It will thus be seon that the nmaip opposition has 
regard to the adroinistrative details of the proposals. 
The engineering details of the Londov County Council 
scheme were gone into by Mr. J. H. Rider on the 
second day of the inquiry, and will be dealt with in a 
later article. 
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A Seven-Day Journal. 


Professor Einstein in England. 


A GREAT deal of interest has been created by the 
visit of Professor Einstein to this country and by his 
lectures on his-theory of relativity. A most dis- 
tinguished audience assembled at King’s College to 
hear his exposition of this new theory. Lord Haldane, 
who presided, expressed the opinion that what Newton 
was to the eighteenth century, Einstein was to the 
twentieth century. It is not necessary on this page 
to attempt any résumé of this address, but one or 
two of the points he made may be mentioned. It 
was a pleasure, for example, to learn that Professor 
Einstein regards the theory of relativity as forming 
the finishing stone of the elaborate edifice arising 
from the ideas of Maxwell and Lorentz. It consti- 
tutes an endeavour to adapt the theory of physics 
to facts observed. It has, of course, created a revolu- 
tion of thought, and conceptions of space, time and 
motion, hitherto held as fundamental, have now 
been abandoned. It has long been recognised that 
the Newtonian theory of motion is unsatisfactory in 
some respects, and it is known that Newton was 
compelled to introduce a fictitious physical space 
with reference to which an acceleration was supposed 
to exist. On the other hand, the theory of relativity 
explains fundamental facts for which the classical 
science of mechanics offers no interpretation. Pro- 
fessor Einstein was clearly gratified with his reception. 


Civil Aviation. 


Tar fourth half-yearly report dealing with the 
progress of civil aviation, which has been issued as 
a White Paper, is melancholy reading for those who 
are endeavouring to secure an important place for 
Great Britain in the new branch of transport. During 
the first quarter of the present year, the volume of 
British air traffic was quite overshadowed by foreign 
traffic, but a welcome and gratifying improvement 
has been recorded since subsidies were allocated 
to commercial air services. It is good news that 
although it has not yet been possible to inaugurate 
commercial night flying, the Croydon Aerodrome is 
now equipped for such traffic, and that steps are 
being taken to install two additional aerial light- 
houses on the London—Paris route. It is reported 
that steady progress is being made with the pre- 
liminary work in the establishment of Imperial air 
services. A main trunk route is being prepared in 
India between Rangoon and Bombay, a site is being 
purchased for an aerodrome in Malta, and terms have 
been arranged with the Sudanese Government for 
the upkeep of aerodromes on the Cairo—Capetown 
route, 


Limitation of Naval Armaments. 


THERE appears to be good reason to believe that 
an arrangement will be made between Great Britain, 
the United States and Japan for the reduction of 
naval armaments. President Harding in recent 
statements has shown himself favourable to such a 
policy, and the Japanese Ambassador, in response to 
a definite challenge made a day or two since, while 
naturally unable to commit his Government, inti- 
mated that support would be forthcoming from Japan 
for such a policy. Viscount Uchida, Minister of 
Foreign Affairs in Japan, has also ex the 
desire of that country to co-operate with the object 
of relieving the nations of the heavy burden of arma- 
ments. It is suggested in some quarters that a 
difficulty may arise over the renewal of the Anglo- 
Japanese Alliance, but that we are nearer an agree- 
ment on the subject of naval armaments than at 
any previous period there is now Jittle room for doubt. 


Death of Sir Bernard Oppenheimer. 


Tue excellent work done in establishing in Great 
Britain a diamond-cutting industry for disabled 
Service men is recalled by the death of Sir Bernard 
Oppenheimer, who, in conjunction with Dr. Bernie, 
the Principal of the Brighton Technical College, 
initiated the work. In addition to the large factory 
at Brighton, which was erected at a cost of £350,000 
and has since been extended, other factories were 
established in Cambridge, Wrexham and Fort William. 
About 2000 disabled Service men have now been 
trained for the work. The period of training extends 
over six months, and during that time the men are 
entitled to a maintenance allowance, and when 
they have passed out of the training school they are, 
in nearly every instance, assured of permanent em- 
ployment. 


Scottish Railways and Grouping. 


As a result of the strong representations from 
Scottish railway, municipal and trading interests 
against the divorce of Scottish railways from their 
English allies in 2 Government grouping scheme, that 





—_-———_— 











a 
we 
ee) 











part of the Railways Bill is to be amended. The 
intention of the Government was that the whole of 
the Scottish railways should form a separate group, 
but the principle of longitudinal grouping with the 
English railways, in conjunction with which through 
traffic is carried, has now been accepted by Sir Eric 
Geddes. It will be necessary in carrying out an 
amalgamation on these lines that the fusion scheme 
shall be based on intrinsic merits, haying regard to 
all the circumstances involved. This is an important 
concession, but having regard to the national char- 
acter of the movement in Scotland against making a 
separate group of the Scottish companies, it was not 
considered, likely that the + of) Transport 
could offer suceessful résistance. It was shown to 
be impossible, owing to loeal conditions, for the 
Scottish railways to stand alone, unless they were 
empowered to fix rates and charges on a scale which 
would have proved a serious handicap to industry. 


Position of Engineering Industries. 

Tuat the position of the engineering trades is at 
the present time a somewhat critical one, is generally 
acknowledged, and the reasoned contribution to the 
subject which has been made by the British Engi- 
neers’ Association is therefore of more than ordinary 
interest. The Association, it should be noted, holds 
quite aloof from trade disputes or wages questions— 
which are dealt with in another note—but those who 
direct its affairs are naturally concerned with the 
effect of wages on costs of production and on the 
prices it is possible to. quote for engineering products. 
It is pointed out in @ memorandum which has just 
been issued by the Association that directors and 
managers of engineering firms are quite unable to 
secure the volume of business required to replace 
the orders executed during the last six months or 
now rapidly approaching completion. The fact is 
that, although the world is in urgent need of vast 
supplies of products of engineering industry to make 
good the losses due to the war and increase the future 
rate of wealth production, those supplies cannot be 
ordered unti] prices are brought within the purchasing 
power of the customer. This applies even to the home 
market, where many big schemes are being held in a 
state of suspense because of the prohibitive cost of 
carrying them into execution at present prices. To 
the extent that our competitors can undersell us, 
they will not only capture the overseas trade, but also 
invade our defenceless home market, 


Production Costs the Urgent Problem. 


Tue familiar problem of production costs is natur- 
ally discussed in this memorandum. We are reminded 
—and this aspect of the question has been dealt with 
on previous occasions on this page—that the resump- 
tion of coal mining will not by itself revitalise the 
engineering industry, even though the settlement be 
on terms consistent with a low price for industrial 
coal. It cannot be too clearly and widely understood 
that the engineering industry has no chance of 
recovery unless and until a substantial reduction has 
been made in the costs of production, That is the 
problem to be solved, and failing its solution other 
considerations will be of little more than academic 
interest. At some time in the not very distant future, 
masters and men in the engineering trades will, it is 
insisted, be compelled by the pressure of stern neces- 
sity to compose their differences and agree upon a 
modus vivendi. All their thoughts and enezgies will 
be needed for the task of salving the industry by 
which they live. Delay in making this great con- 
structive effort will merely increase the amount of 
leeway to be painfully and laboriously recovered and 
imperil the chances of ultimate success. 


Port Works in Morocco. 


A erratr scheme for the improvement of the 
harbour at Algiers and for 4 new basin and ware- 
houses at Casablanca is to be carried out by the 
Schneider interests. The contract price, which is 
11 million francs, indicates the comprehensive 
character of the works, in which it is stated an im- 
portant international group of French, English and 
Spanish capitalists are interested. The principal 
feature of the work at Algiers will be the prolongation 
of the breakwater. It is anticipated that the contract 
will be completed within a period of five years. 


More Profiteering Reports. 


Two reports which have been issued during the 
past week deal with the inquiry under the Profiteering 
Acts in connection with electric cables and slates. 
The electric cable industry is, as is well known, con- 
trolled by several associations, chief among these 
being the Cable Makers’ Association, the Telephone 





Cable Makers’ Association, and the High Conduc- 


tivity Copper Association. Although it is reported 
that agreement exists among the members of these 
Associations as to the prices to be charged for their 
products, it is satisfactory to find that the Sub-com- 
mittee has been impressed by the fact that the Cable 
Makers’ Association has been largely instrumental 
in creating and maintaining the prosperity of the 
industry in this country, and that its operations have 
been favourable to the improvement of quality. There 
is apparently no cause to believe that any of the trade 
associations have acted unreasonably. It is admitted, 
however, that outside manufacturers, who are in a 
position to compete with the members of the Cable 
Makers’ Association, can quote somewhat lower 
prices for a similar product, but the outstanding 
fact remains that the largest purchasers are, as a rule, 
content to pay the additional price asked by firms in 
the Association, regarding it as in the nature of an 
assurance against interruption of electricity supply 
from failure in service. 


Honour for Dr. Fleming. 


Tue very many friends of Dr, J. A. Fleming will 
have heard with much gratification the news that he 
has been awarded the Albert Medal of the Royal 
Society of Arts. This award, which was first made 
in the year 1862, for distinguished merit in promoting 
arts, manufactures and commerce, has been given 
annually ever since, and its recipients include many 
famous engineers and scientists. The -distinction 
has been well earned by Dr. Fleming for his many 
contributions, not only to electrical science, but for 
commercial applications of his researches, and not 
least for his work in connection with the evolution of 
the thermionic valve, now so largely employed in 
wireless telegraphy. 


Additional Subsidies for Cross-Channel 
Services. 


Fottow1nc the publication of the report on the 
position of civil aviation, which is the subject of 
comment in a preceding paragraph, this welcome 
announcement has been made that the Air Ministry 
will, by an extension of the subsidy system, encourage 
the further development of British cross-Channel 
services. A sum of approximately £200,000 a year 
will be set aside for this purpose from the Civil 
Aviation Votes for a period of three years. Having 
regard to the Jack of suitable machines in the numbers 
required to extend the existing services, the Air 
Ministry wil! order new machines of the latest type 
for commercial transport purposes, and will let ther 
out on hire to approved firms. The subsidy to 
individual firms will at the outset be on the basis of 
25 per cent. of the gross earnings of the companies 
operating the London—Paris, London—Brussels. and 
London-—Amsterdam routes, but it is understood that 
the subsidy may be paid in respect of other services 
at a later date. The new machines are to be designed 
after consultation with the approved firms engaged 
in the business, and it is rightly stipulated that all 
the aeroplanes used must be of British design and 
manufacture. Tariff charges on the routes to which 
the subsidy applies must be approved by the Ministry. 


Engineering Strike Suspended. 


As the result of eleventh-hour negotiations, the 
threatened strike of engineers, which it appeared 
would by this time have been commenced, has been 
suspended— it is hoped averted. Employers who are 
in possession of all the facts which threaten not merely 
the prosperity, but the continued existence of the 
engineering industries in Great Britain, were com- 
pelled to maintain a firm front in connection with 
wages reduction, which is the first and most obvious 
step along the path of causing a descent in costs of 
production. They had issued notices of the first cut 
in wages to take effect on June 16th. A temporary 
suspension of the notices until the end of the present 
month has now been arranged, and the interval will 
be occupied by a ballot of the trade unions con- 
cerned on the terms offered by employers. These 
are that the 12} per cent. and the 7} per cent. Ministry 
of Munitions bonus will be withdrawn, 4} per cent. 
and 2} per cent. respectively in July, and by similar 
instalments at the beginning of August and Sep- 
tember. The first reduction of time and piecework 
rates, if the terms are accepted, will be one of 3s. 
and 7} per cent., to take effect at the commencement 
of the first full pay in October, 1921; 3s. will come 
off the war bonus of 26s. 6d. when the Ministry of 
Labour index figure of the excess of the cost of living 
arrives at 115 per cent., but will not in any ease be 
made before the first week of November next. Pend 
ing the ballot, the men will remain at work. There 
are strong hopes that these revised terms, which 
must in the circumstances be regarded as a generous 


concession by much-harrassed employers, will be 





accepted. 
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Recent Improvements in Steam 
Turbine Design. 


No. V.* 


( A. PARSONS AND CO. 

In view of the radical changes which have taken 
place im the various designs since the manufacture 
of steam turbines was taken up by other firms, it 
is noteworthy that the pioneers, C, A. Parsons and 
of Heaton, Newcastle-on-Tyne, have con; 
sistently adhered to the original form in broad 
outline and that improvements have been confined 
almost entirely to details. Except in the cases 
of quite small units and those where economy in 
first, cost is of chief importance, the Heaton firm 
still centines its attention to turbines of the pure 
reaction type, on the score that that form maintains 
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FIG. 30--END-TIGHTENED BLADING 


its efticency far longer than is generally experienced 
with impulse Ynachines. For some small sets, how- 
ever, and as # concession to those purchasers who 
prefer it, an impulse wheel is sometimes employed 
at the high-pressure end. 

The reason for the long economical life of the 
pure reaction turbine is, of course, the comparatively 
small drop in steam pressure which takes place over 
each row of blading and the correspondingly low 
velocity of the steam across the face of the blades, 
so that erosion is reduced to a minimum and the 
surfaces of the blades are maintained in a satisfactory 
working condition. In the reaction turbine the 
pressure is reduced, by expansion, in both the fixed 
und moving blades, whereas in the impulse machine 
the pressure drop takes place im the fixed passages 
only. At the same time, however, the reaction 
system involves making the joimts between all the 
rows of blading as steam-tight as is possible, as 


accidental fouling between the spindle and casing, 
Nem maightbe caused by warping, brought, abo ut 
by unequal -heafing or several! other-¢auses. It is 
noteworthy, however, in view of the large number 
of Parons turbines which have been built, that 
few cases of blade stripping have been recorded, 
and none, we believe, have resulted in really serious 
accidents. With the new type of blading the radial 
clearances are never less than */,,in., and all possi- 
bility of stripping is thus eliminated. 

As will be seen from Fig. 30, each row of’ blading, 
whether it is fixed or moving, is provided with a 
wide shrouding strip. This strip projects considerably 
further from the face of the blading on one side 
than it does on the other, and is turned up in the 
lathe to a fine edge. This edge comes quite close 
to the side of the base of the next ring of the blading 

















FIG. 31—UNIT OF PARSONS’ BLADING 


which also is machined. The closeness of these 
two parts is such that hardly any steam can pass, 
yet there is complete freedom of movement in the 
radial direction. It will be noticed that the shrouding 
points in opposite directions on the fixed and moving 
blades. This arrangement gives freedom for axial 
movement during the process of warming up the 
machine. The spindle, it will be seen, is quite free 
to expand, away from the high-pressure end, without 
causing the blading to foul. In fact, the effect is 
only to make the clearances temporarily larger, until 
the whole turbine takes up an even temperature. 
The extent of the clearances between the edges of 
the shrouding and the blade bases can, of course, 
be controlled by adjusting the thrust block. 

The system of fixing the blades in the grooves 
remains practically the same as the scheme initiated 


they are automatically dipped into the brazing 
Metal and finally drawn out again. All the operations 
are carefully timed to ensure the brazing running 
right through the joints without affecting the quality 
of the blading metal. After the surplus borax has 
been boiled off, the sections of blading are finished 
in a series of semi-automatic machines. In this 
connection it is noteworthy that the serrations on 
the blade roots are curved to the same radius as 
those of thé grooves, and are not straight across the 
width of each blade, as is the case with some makes. 
The advantage of the curved serration, which is 
plainly shown in Fig. 31, is obvious. The blade 
units are held in the grooves by serrated locking 
strips, which are driven in circumferentially, and 
thus do not require caulking to make them secure. 
Each unit is carefully fitted in place, so that, th: 
locking pieces require a fairly heavy hammer to get 
them home, and the whole arrangement makes « 
very solid job, At the time of our visit to the works, 
the Parsons Company was experimenting with an 
entirely new system of blade making, but the time 
is not yet quite ripe for a full description of the 
process. It is sufficient to say that it enables blades 
made of alloy steel to be produced in one piece with 
their separators, with a good fillet where the blade 
swells out to the root and with a taper on the thick. 
ness of the blade. 


Apart from the new form of blading just described, 
there is only one other really radical departure 
from the company’s original practice which wp 
noticed in the new machines. Lt is the abandonment 
of the dummy piston in turbines of outputs up to 
1000 kilowatts. In these cases the end thrust of the 
spindle is takenentirely by a Michell bearing. The 
arrangement naturally simplifies the machine, as a 
thrust bearing must, be provided to position the 
spindle, even if a dummy piston is used to balance 
the end thrust, and the makers assure us that the 
bearing takes the load quite satisfactorily. In this 
connection # very simple yet effective little device 
has been introduced as a guard against the thrust 
bearing running hot. The lubricating oil is led away 
from the thrust bearing by an outside copper pipe, 
instead of merely draining straight back to the oil 
tank. This copper pipe is brought out im such a 
position, at the steam end keep, that the attendant 
would quite naturally put his hand on it as he passed 
round the machine, and would, of course, quickly 
detect a hot bearing. 

In view of the conflicting opinions held by some 
engimeers as to the desirability of fitting strainers 
in the steam pipes of turbines, the practice of the 
Parsons company is worthy of consideration It is 
sometimes argued that a strainer may cause as 
much damage to a turbine as any foreign object 
which may come through the steam pipe, by breaking 
up and itself being blown into the blading. Messrs. 
Parsons say that a strainer is necessary, and in order 
to guard against the possibility of it eoming to pieces, 
make it out of solid drawn steel tube. The tube is 
drilled, with a great number of small holes. in an auto- 








FIG. 32-1500 BRAKE HORSE-POWER 


compared with only the joints between each com- 
plete stage in the case of impulse turbines, 

In the past the tightness of the Parsons turbine 
depended on the fineness of the clearance between | 
the ends of the blading and the casing or spindle, 

s the case might be; but a new type of joint has | 

ntly been adopted which is much superior in | 
vera) respects. We give a line sketch of the new | 
ystem in Fig. 30. 

The chief objection to the old fine radial clearance 
was, of course, the danger which it involved of the | 
blades being stripped out of their grooves through | 
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@ score of years ago, but several ingenious machines | 
and processes have been developed for the production | 
of the sections of blading. The blades are made of 
rolled strip, of steel or brass, according to the running 
conditions, with separate distance pieces. A group 


GEARED TURBINE WITH PASS-OUT 





VALVE 


matic machine, and the makers inform us that the 
cost is very little greater than that of a strainer 
made with wire gauze, while it is_naturally far more 
reliable. 


It was very noteworthy, as we passed through the 


of about a dozen blades and distance pieces is threaded | erecting shops at Heaton, what large numbers of 
on to @ wire and is brazed up solid. One machine | the machines in progress were fitted with reduciag 
used during this process has been devised with the | gearing, and the makers informed us that a con- 
object of eliminating the uncertainty of the time | siderable proportion of their output was of this type. 


|element in manual brazing. The groups of blades| The use of gearimg for turbine-propelled ships is 


are suspended over a bath of molten brazing metal, | now, of course, almost a standard practice, but it 


which is covered with a deep layer of flux. 


The | is not, perhaps, so fully appreciated to what an 


machine is set in operation and the blades are lowered | extent geared turbines are being adopted for driving 


into the flux. 





When they are sufficiently heated | machinery ashore. 


Messrs. Parsons have already 
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PASS-OUT TURBINE AND 1250 KILOWATT ALTERNATOR 
©, A. PARSONS AND CO., LIMITED, NEWCASTLE-ON-TYNE, ENGINEERS 


(For description see opposit: page.) 
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FIG, 34—VIEW SHOWING MAIN, AND LOW-PRESSURE™ EXTRACTION, STEAM OHESTS 
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‘ quipped a number of spinning mills, paper mills and , this there is momplp proof in the heavy construction of the | the investigation of problems arising in the manufacture 
rolling “mills in this way,’ and Fig. 32 illustrates framing. His. suggestion that, when more sea experience | of pig iron, grey iron castings, malleable iron castings, 


has been gained, it will be possible to build a 4000 horse- 

| power engine of the same weight seems reasonable. 
We were naturally interested, as were apparently most 

of the other guests on board, in the fuel system. The 

pressure was maintained throughout at about 8000 lb. 


h, which double that used 
Ee ine Vishors design: SEP eal Bae Gah aon 


a typical turbine of this class. It is of 1500 brake | 
horse-power, and runs at 5000 revolutions per minute. 
The gearing reduces the speed*to 350 revolutions per 
minute at the rope pulley. The turbine is of the 
‘pass out’’ type, and is arranged to deliver any 
quantity of steam up to 16,000 Ib. per hour at 30 Ib. 
per square inch pressure. The automatie steam | valyes—two for each 
chest, by means of which this function is performed, | if necessary yey 
had not been fitted with its eleading when the photo- | 0 cylinder, so ; 
graph was taken, and can be Soca the front of the | #0lated.” The four para pe Soomaing 0 
machine, pce: pres ge 
Another pass out turbine which has to comply | 
with rather unusual requirements is shown on p. 641. to 
This machine drives an alternator, and has a normal | by a 30 -power electric motor, and is, of plnatnange on 
output of 1250 kilowatts when running at 3000 | normally in —e Should any defect arise in the | 
revolutions per minute. The current is three- main pumps, the auxiliary plant can be started imme- 
at 50 eyeles and 440 volts. Steam is supplied.to the | diately, 
turbine at 180 1b. per square inch, superheated 100 | frther 
Fah. The vacuum in the condenser is 28}in. 
Two steam extraction chests are fitted on the tur- | 
bine, one on either side, and both are designed to | 
pass off simultaneously any amount of steam up to | circulates through a sea water cooler. 
20,000 Ib. per hour. The pressure in one case is | | maintained at a relatively high , the inlet 
60 lb. per square inch, and in the other 251b. per | @bout 140 deg. Fah. and the outlet some 5 deg. or’ 


equare inch. | Th cave No = could be found = = cong sytem, 


| that the Do Bextor’ engine, with its low compression, will 
| not start from cold, and the cylinders must first be heated 
"by steam raised from the donkey boiler. a@ process which 
takes from 1} to 3 hours. 

The tendency towards the tion of elec- 
| trically driven auxiliaries on motor ships is followed in 
the Yngaren. Three Diesel-driven generators of 70 kilo- 
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Trials of the Motor Ship Yngaren. 


SINGLE-SCREW motor ships are still sufficiently un- 


a 


chilled rolls, cast iron hollow-ware, cast iron pipes, light 
castings, &c., in such @ way as to cover all branches of the 
cast iron industry. Questions relating to melting, anneal- 
ing, furnace design, refractory materials, moulding sands, 
| economy of fuel, the engineering aspect of foundry work, 
and other matters will be dealt with by the Association, 
either or in with other research bodies. 
The ion is to be controlled entirely by the 
—a itself, subject to the duties imposed upon it by 
the conditions of the Government grant. It will be 
managed by a Council of from twenty-four to thirty-six 
members. The Council will be representative of all 
ae. including labour. It has already 
research committees to deal respectively 
1) ) Pig iron, (2) malleable iron castings, (3) grey and 
iron castings, and (4) fuel, sands and ries. 

not, however, confine itself to strictly 


iit 


technical questions, bet will deal with the education of 


foundry workers, the encouragement of a steady stream 
of recruits to the industry, the improvement of foundry 
environment, and so on. An Education Committee hax 
already been appointed with the object of promoting and 
developing courses of study in foundry work in the tech- 
nical schools throughout the country. 

an association of this nature is urgently required 
in the cast iron industry is obvious to all acquainted with 
the history of the industry during recent years. There 
is a very distinct tendency. to-day to replace cast iron in 
and non-ferrous metals, 


severe or are likely to encourage corrosion. 
the past six years, drop forgings, stampings and 
dhe castings have ousted cast iron to a very great extent 
in the motor car, electrical, shipbuilding and engineering 
trades. In no other country in the world, it is is said, has 
the cast iron industry been more encroached upon in this 








common to attract a good deal of attention, and this, 
combined with the fact that the Yngaren is the first 
vessel to be propelled by the Doxford opposed. piston oil 





engine, no doubt accounted for the unusually large number 
of participants at the sea trials which took place off the | 
Tyne on June 14th. The Yngaren is one of four sister | 
ships which Doxfords are building, three of them being | 
to the order of the Transatlantic Steamship Company, | 
by whom the Yngaren is owned. Interest is added | 
to the vessel by reason of her similarity in hull form and 
dimensions to the numerous Doxford standard steamers 
constructed in recent years, whilst the builders’ statement 
that they have designed their new oil engine with a view 
to its suitability for the conversion of single-screw steamers 
to motor ships is not without its significance. 

The Yngaren is 420ft. in length, has a beam of 54ft., 
a depth of 37ft., and carries 9350 tons of cargy, in addition 
to L 130 tons of fuel oil in the double bottom, on a draught 
of 25ft. 6in. The propelling engine is a four-cylinder unit, 

operating on the well-known opposed piston ciple, 
but incorporating many new features which Donterds 
have introduced in the course of their ten or twelve years’ 
experimental work, including the solid injection of fuel 
instead of the use of air blast and the adoption of a com- 
pression pressure of 300 lb. per square inch, which is, of 
exceptionally low in a Diesel engine. As the 
Doxford motor is described elsewhere in this issue, we 
will confine ourselves to giving an impression of its opera- 
tion on the trials, and a few notes on the somewhat novel 
auxiliary installation. 

The designed speed of the engine to develop its full 
power of 3000 indicated horse-power is 77 revolutions 
minute, which we believe is lower than that of any other | 
marine Diesel engine, and during the period of the sea | 


course, 











watts are required for this purpose, of which, ae" 


only two were installed at the time of the trials. 


way than in our own. The malleable cast iron section 
suffered Of the 3000 foundries in the 








THE MOTOR SHIP YNGAREN 


engines are also of the Doxford opposed piston design— , country, 170 produce malleable cast iron. Whereas we 





the first of their type—running at 320 revolutions per | were at one tims the largest producers in the world of 
malleable cast iron, our output to-day is but 66,000 tons 
per annum, as compared with 1§ million tons in America. 
Our average output is but 8 tons per week per foundry, 
whereas in America it is 100 tons on the same basis. To 
restore the industry to its old prosperity and to advance 
it still farther is the object of the new Association. In 
so doing, it cannot fail materially to affect the interests 
| of not only those engaged in the cast iron industry, but 
| also those of engineers, shipbuilders, machine tool makers. 
electricians, chemical manufacturers, and all others using 
or requiring cast iron. 


minute, and having two working cylinders of only Tin. 
in diameter. Solid injection of fuel is employed at the 
same pressure as in the main engine, and each set drives 
its own circulating pump roe addition to a vertical scaveng- 
ing pump driven off the 


of 150 cubic feet of free air, working up to 600 Ib. per | 
square inch. 

The operation of the whole of the machinery during | 
the trial left nothing to be desired, and the flexi- 
bility of the main engine was a source of surprise, for 
the could be brought down comfortably to little 


rank shaft. For the supply of | 
| starting air, two electrically driven compressors are in- | 
stalled of the Brotherhood three-stage type, with an output | 





over 20 revolutions per minute. On the measured mile, | 


we understand, a mean speed of 12. 1 knots was attained, | 


the vessel being in a light condition. At the conclusion 
of the trial, the Yngaren left the Tyne for Gothenburg, 


Tue number of wooden wedges used in the mines of the 
Rand during a month ranges from 300,000 to 400,000. 
handles are used at the rate of some 40,000 to 


Hammer 
where the joiners’ work, left unfinished on account of the | 60,000 a month, and from 200,000 to 300,000 plugs are 
| also 


strike, will be completed. 








The British Cast Iron Research 
Association. 


Tre British Cast Iron Research Association, with its | 


headquarters at Central House, New-street, Birmingham, 





trial, which lasted some six hours, the revolutions were | was incorporated on June Ist, in accordance with the | 


maintained at slightly below this figure, except when a | Government scheme for the encouragement of scientific | 


demonstration was given of the remarkable slow running | and industrial research. Under the presidency of Lord 
characteristics of the engine. The quietness of operation, Woir and working in conjunction with various technical 
even at full speed, was very notable, and although a little | societies and associations, the new body will have for its 
vibration might have been anticipated in view of the | main objects the promotion of co-operation amongst 
height of the motor, the movement could scarcely be felt, | British firms connected with the production and utilisa- 
even on the top grating. Mr. R. P. Doxford, who has | ‘tion of cast iron, the establishment of a scheme of research, 


| visionally 


| —————_ ea —aA further step in the move- 
he standardisation of —— motor cycle 
and ea has been taken by the t: Engineering 
| and. gycle parte has in the deepen of seven sub-committees 
Sonus the following —— of the work :—({1) Nomen- 
“clature: chairman, Major C. Wheeler ; (2)steels: chairman, 
Mr. A. A. Remington ; (3) small fittings : chairman, Mr. W. D. 

| Williamson ; (4) electrical : chairman, Mr. E. Garton ; 
(5) shafts and shaft details: chairman, Mr. L. A. ; (6) 
wheels, rims and tires: chairman, Lieut.-Colonel D. J. Smith : 
(7) cast iron: chairman, Dr. L. Aitchison. A conference of the 
chairmen, presided over by Mr. H. C. B. Underdown, the chair- 
man of the Sectional Committee, was recently held, and at it the 
mel of each of the sub-committees was gone into and pro- 
upon. Before the sub-committees actually 


agreed 
| embark upon the detailed work the various organisations con- 
| cerned are being consulted in order to ensure that the proposed 


been largely responsible for the development of the new | | and the distribution amongst its members of information | 


engine, remarked that in the first set they had naturally | relating to the production, treatment, manufacture and 
provided a particularly large margin of strength, and of | use of cast iron. The work of the Association is to include 


meets with their roval as adequately representing 
Sh napectivel interests. In the Tesestions, En oie not to delay 
matters, technical data reganding the specific subjects to be 
taken in hand immediately are being collected with a view to 
facilitating the progress of the work as soon as the membership 
of the sub-committees is officially approved. 
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Hankow and Peking-Pukow means of a 
running from Tsingchow to : 

CONSIDERABLE improvements have now been made in 
the train services, tre Jo Ae» arin i ta 
engines and to a better supply of foreign coal. 

ComPaREp with the 1913, the expenditure of 
Scottish railways has increased by 
Caledonian wi 
£6,500,000, 
£6,600,000. 


From the answer to a question by General Sir Owen 
‘Thomas it seems that the work at Holyhead whieh the 
London and North-Western Railway Aon any 

¥ that a 


to carry out, will need parliamentary 
late Bill will have to be introduced. 


the 


Ow1ne to the coal digpute the 
additions usually made on May lst pa arr until 
June Ist. have now been hoveer postponed until 


They 
July Ist. The holiday services are intended to be 
into use on July 18th—in some cases on July 25th. 


Tue North British Railway Company has petitioned 
the See of State for Scotland to issue a Provisional 
Order ing to it the ing of Burntisland 


Harbour. The railway company has advanced the sum 
of £656,653 to the harbour authorities, and in considera- 
tion appoints six of the nine commissioners. 


THE retirement is announced of Mr. William Hood, the 
chief engineer of the Southern Pacific Railway. He started 
his railway career in 1867, when he was engaged on the 
construction of the Central Pacific Railroad through the 
Sierra Nevada as part of the first railway across the 
American continent. He was chief engineer of the 
Southern Pacific Railroad from 1900. 


A POINT in connection with the withdrawal of the Sun- 
day postal services is that it may oer affect the 
Sunday night trains. Many commercial and business} 
men would be inconvenienced if there were no night trains 
between London and Scotland. Public and business men 
in Ireland are disturbed by the possible withdrawal of the 
Sunday night mail boat and train from Dublin to London. 


THe Railways Bill went before Standing Committee B 
on the 8th instant. 


Minister of of an amendment to yroup the 
Scottish railways longitudinally with the English com- 
panies, i.¢., the Caledonian, Glasgow and South-Western, 
and the Highland go with the North-Western and Midland 
group and the North British and Great North of Scotland 
with the North-Eastern and Eastern group. 


On the Ist instant the American Railroad Labour Board 
made a reduction in the wages of all the employees. These 
range from 18 per cent. for unskilled permanent way men 
to 7 per cent. for slow passenger train drivers. Between 
December, 1917, and January, 1920, whilst the railways 
were under Federal administration, wages were increased 
by, on an average, 49 per cent. The Railroad Labour 
Board, in May, 1920, gave a further increase of, on an 
average, 22 per cent. us the average pay per man rose 
from 78 dols. per month in 1917 to 141 dols. per month 
in 1920. The average now will be 125 dols. 


A REPORT from the British ion at Quito, Ecuador, 
to the Department of Overseas states that the com- 
pany formed in Quito with native capital, known as the 
National Tramway Company, commenced on March 17th 
the work of laying the track of the tramway which is to 
run from Quito to San Antonio de Po ui, 13 miles to 
the northward. Tho cus ab GAiaEaiome aeieen akan 
possible an arrangement may be come to between = 
National Company and the municipality 
recent proposal submitted by the former to the latter ihe 
the installation of a municipal hydro-electric plant, in 
which event the ry my og finally decide in favour of 
the electrification of the 


One of the reasons given to the Senate Committee in 
the present railway inquiry in the United States for the 
unfortunate position in which .the railways find them- 
selves is that the salaries paid to the heads of the adminis- 
trations are too high. Mr. Willard, the president of the 
Baltimore and Ohio Railroad, speaking on this question 
said that the profession of railway officer was about the 
only one in which it seemed to be regarded as discreditable 
to succeed. Large salaries paid in the steel, coal and other 
businesses were generally referred to in commendation, 
even in the case of salaries as high as a million dollars a 
year, but whenever the salary of a railway president was 
published in the newspapers it was done in terms which 
suggested that he ought to apologise for it. Mr. Willard 
also points out that if a railway officer complied with the 
spirit of public opinion and of sh laws, he cannot make 
investments in any business that he k nows anything about, 
because, as a railway officer, he is dealing with so many 
businesses. 


THe Ministry of Transport’s figures as to receipts and 
expenditure for the controlled railways of the United 
Kingdom during April, issued on the 9th inst., being for 
the first month in the financial year, do not give any 
corresponding figures. We find, however, that the 
passenger recei of £7,542,634 compare with £8, ngonee 684 
in April, 1920, and £7,255,388 in March last ; the x 
receipts of £6,978,440, with £11,163,749 and ‘ Meiesis 
respectively. The expenditure was £20,191,128, as against 
£18,531,236 in April, 1920, and £21,221,494 in March. 
A year the receipts exceeded the expenditure by 
£160,406, and the Government's liability under the 
guarantee was £3,541,594. In March there was a deficiency 
of £514,023, and the liability was £4,102,023. For April 
the deficieney was £5,858,460, and the liability £9,544,430. 
These unsatisfactory are due, of course, to the coal 
dispute, It is gratifying to find that locomotive running 
expenses were just one million less in April than in March, 
and traffic expenses £600,000 less. There should be a 


Notes and Memoranda. 





AccorDiIna to the current issue of the Motor Ship, 
id deneiieaeha single single large oil-engined vessel now laid up, 
although probably 20 per cent. of the world’s steam 
po ond idle in port account of the impossibility of 
it at a profit. 


Seeeeeer ee board Ses'hnne Somned initio Vodented 
stations are to be erected 
Kuala L and Serembar. Each 
own station, but will be connected with 
la Lumpur for emergency. 
total value of goods manufactured in New South 
year amounted to £123,213.480, an increase of 
; oe se previews mare The number 










Ribasediin Give inthe Meter Ship thaws very dlaarly 
the difference in the temperature of the exhausts from 


two-cycle and four-cycle” The curves are based 
on experiments made by 8 Bros., and show that at 
full load the temperature of the four-cycle exhaust is 
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possibilities of rice straw as a 
alcohol, the Chemical Trades Journal 
carriage of the raw material to England 
the working of it up into alcohol here is 
question, and even the importation of the 
an economic price is doubtful, but its future 
@ source of power in the tropics. The cost of 
pee hydrolysis, is an important factor 
the alcohol. 

— aluminium and aluminium alloys from 
Herr L. von Grotthaus advises browning the 
metal electrolytically. The aluminium is in an 
electrolyte consisting of a sulphur compound of 

num with a zinc anode at a temperature of 60 deg. to 65 
deg. Cent. The aluminium is soon covered with a dark 
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into 
a weak soil, when it will transfer its load by Sie fiction, 
A certain number of piles will load an area to its maximum, 
and extra les, to be of any service whatever, must be 
driven ow that area to create a larger zone of resistance. 
Although piles will bear 4 high vertical thrust, they are 
weak laterally, since they are easily forced through the 
soil, and serious failures have occurred on account of 
lateral pressure, such as might be expected with a retaining 
wall. Piles should therefore be driven in the line of 
resultant pressure. 


Ix the course of a paper read before the Royal Society 
of Arts, Sir Charles Bedford said that the Denaturation 
Sub-committee of the Empire Motor Fuels Committee had 
conducted an exhaustive practical inquiry, and had come 
to the conclusion that re-distilled bone oil was the sub- 
stance which most closely complied with the desiderata 
for a denaturant as laid down by the Board of Customs 
and Excise. At the present time, the Engineering Sub- 
committee of the same body was understood to be con- 
ducting elaborate inquiries on a large working scale in 
conjunction with the experts of the London General 
Omnibus.Company, and their report was now awaited. 
Light caoutchoucine in combination with secondary 
substances such as shale oils, benzol, petrols, and sul- 
phurous oil residues, came next in efficacy, but it was not 
known yet whether it would serve for motor purposes. 


WRITING on “ Meteorological Acoustics " in the Journal 
of the Franklin Institute, Mr. J. W. Humphreys says 
thunder seldom is heard more than 15 miles. This is 
much less than the distance to which guns are sometimes 
heard. The circumstances in the two cases, however, 
are radically different. The sound energy from a gun 
is relatively concentrated, since it all starts from a single 
point and spreads out in a hemispherical shell, whereas, 
that of thunder starts, not from a single point, but from 
a crooked line often miles long. Furthermore, guns often 
are fired when the surface air in which the firing occurs 
is very still and otherwise in the best state for long trans- 
missions of sound. Thunder, on the other hand, seldom 
occurs except when the winds are turbulent and the general 
conditions very adverse to sound propagation. Finally, 
the density of the air is greater at the gun than along the 
lightning path, and hence its sound energy per unit volume, 
other things being equal, is also correspondingly greater 
in the former than i in the latter case. 

In the course of a discussion on deoxidisers used in 
the basic open-hearth steel-making process, at the Ameri- 
can Iron and Steel Institute, Mr. George F. Comstock 
remarked that, according to recent investigations, tita- 
nium oxide is fluxed easier or at a lower temperature by 
manganese oxide than either silica or aluminium. Further- 
more, in mixtures of silica and manganese oxide, such as 
usually are encountered in non-metallic inclusions in steel, 
the proportion being about 25 per cent. silica to 75 per 
cent. manganese oxide, additions of titanium oxide were 
found to lower the melting point by from 80 deg. to 120 deg. 
Cent. In mixtures with 15 to 25 per cent. silica, the 
balance being manganese and titanium oxides in various 
proportions, the mixtures of highest fusion points were 
those without titanium. According to tests conducted 
by the National Research Council in America and the 
United States Bureau of Standards, the addition of 





greater reduction in these items for May, as the guaranteed 
week was suspended from May 2nd, 





titanium oxide in various amounts lowered the fusion 
points on an ayerage by about 100 deg. Cent. 





Miscellanea. 





Ir is reported that a rich gold belt has been discovered 
in the Gwari district of Nigeria. The ore is said to yield 
4 oz. or 5 oz. to the ton 


A company is being organised at Tsinanfu, Shantung, 
China, for the development of the mineral resources of the 
province. The capital of the company is to be over 
£2,000,000. 

Artiriciat silk, as produced by the British Cellulose 

y, has been approved by the Post Office for cable 
wirements. It is expected that the output of the com- 
pany'’s works will amount to a ton a day by the end of 
August. 
Txe machinery for a motor ship which is being built in 
y, it is said, will be more powerful than any so 
far constructed. There will be two engines, driving twin 
screws, each capable of developing 3000 brake horse-power 
when running at 100 revolutions per minute 


Tue Civil Governor of Hupeh, China, proposes to open 
up Wuchang as a port within the next six months. The 
Controller of the Port Administration has been instructed 
to make the necessary preparations. Wuchang is the 
walled city on the south bank of the Yangtze opposite 
to Hankow and Hanyang. 


Tue fourth of a series of National Industrial Fairs 
will be held at Gothenburg during the week from July 
4th to 10th next. Ths exhibition is the only officially 
recognised Swedish Fair. Gothenburg has been chosen 
as the place for holding these annual meetings as it is 
the largest Swedish seaport. 

Tue Ministry of Agriculture and Commerce of China 
has received a petition from a Tientsin merchant applying 
for ission to start an electric company. His plan 1s 
to make use of the hydraulic powers of the Yungting River 


to te sufficient electricity for the supply of Tientsin 
and Peking. The petition is to be discussed by the 
Cabinet. 


Tae Australian Commonwealth Government recently 
despatched a party of three men to Willis Island, which 
is situated 300 miles off the Queensland coast, to make 
investigations regarding the practicability of establishing 
a wireless post there for the purpose of sending warnings 
to the mainland and to shipping regarding approaching 
cyclones. 


PropPosats are being put forward for the dredging of the 
— Pass at Alexandria to a depth of 45ft., in connection 
posed scheme for the construction of new docks 
Sa here Longssde which the depth of water is to be 
<n. and which will be able to accommodate vessels 
1000ft. long. The it berths can accommodate vessels 
of this length, but the depth of water alongside cannot be 
imereased beyond 32ft. which constitutes the maxi- 
mum at the quays, piers, and wharves, and limits maximum 
draught of laden vessels to 31ft. The estimated cost of 
the scheme for the construction of new berths is 
£E. 1,400,000, and it is one which will be heartily welcomed 
by the shipping world. 

A REPORT on the commercial and industrial situation 
of Hungary states that no electrification of the State 
Railways has as yet taken place, although its desirability 
appears to be generally accepted. It is proposed, however, 
to electrify an experimental line of 49% kiloms. from 
Kelenfold-Adony and Prisztraszaboles, with a central 
power station at Budafok, near Budapest. This station, 
which has been completed, is equipped with plant having 
an aggregate capacity of 4000 horse-power. An electric 
locomotive is also under construction at the Ganz-Danu- 
bius works at Budapest. The system will be a single 
phase with overhead wire, and the local brown coal will 
be used for power generation. If good results are obtained, 
it is proposed to electrify about 1400 kiloms. of line. 


Tux Italian Government, it is stated, has ordered the 
plans for extending the port of Genoa, the execution of 
which will involve the expenditure of over 300,000,000 lire. 
It is proposed to extend the area of docks and quays to 
nearly three times the present size, to increase the water 
area from 20,875,000 square feet to 43,055,000 square feet, 
and the length of the railway tracks from 37 to 100 miles. 
An entirely new basin, west of the Capo di Faro, will 
enclose the important industrial suburb of Sampier- 
darena. The water area of this basin will be about 
10,765,000 square feet, involving the construction of over 
16,400ft. of wall. The land area, including the portions 
allotted for the port works and for industrial uses, will 
exceed 10,000,000 square feet. The old harbour is to be 
improved by the addition of mechanical equipment, the 
extreme end of tte Molo Vecchio will be removed, and the 
depth of water increased. It is estimated that when all 
these alterations are completed the port of Genoa will be 
capable of handling 18,000,000 tons of merchandise per 
annum. 


AccorpIne to the Chinese paper Social Wel‘are, the 
Fukien Provincial Assembly is contemplating an important 
road building scheme, on which it proposes to expend 
money at the rate of 1200 dols. per li—say £500 per mile 
at normal rates of exchange. The roads will be as follow : 

(1) Fukien Eastern Road. This road will start from 
Chaoan, pass through Yunsiao, Changpu, Changtai, 

Hweian, Hinghwa, Futsing and Foochow, thence 
on to Lienkong, Loyuan, Ningteh, Fuan, and finally 
terminate at Futing. The distance is about 640 miles. (2) 
Fukien Western Road. This road will commence at 
Fengshi, and pass Shanghang, Tingchow, Ningwa, Kien- 
ning, Taining, Shaowu, finally ending at Kwangtseh, 
thereby touching the border of Kiangsi. The length is 
610 miles. (3) Fukien Central Road. Starting from 
Nansu, this road will go through Tehwa, Yungan, Tsingliu 
and will finish at Hokow, the distance being 410 miles. 
(4) Fukien Southern Road. Haiteng serves as the starting 
point for the Southern Road, and the line ends at Wuping, 
the main intermediate towns being Nantsing, Lungyen, 
Shanghang. The distance is 215 miles. (5) Fukien 
Northern Road. With Fuan and Shaowu as its termini, 
this road passes through Chengho Kienning and Kienyang 
for a distance of 290 miles. It will thus be seen that the 





scheme will require over a million sterling if it is carried 
out in its entirety, 
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JUNE 37, 1921. 


Enginee:.ing Trades and Wages. 


At the last moment the evils of a stoppage in 
the engineering trades were avoided. It was with 
the deepest disappointment that we received the 
intimation of the failure of the negotiations. between 
the Employers’ Federation and the Negotiating 
Committee of the unions, but, as the result of further 
discussions between the representatives of the em- 
ployers and the trade unions, brought about by the 
Minister of Labour, the employers have agreed to 
suspend, until the end of June, the notices of reduc- 
tions already posted. Meanwhile the trade unions will 
ballot on the offer of the employers, the terms of which 
are sét out in another column. It cannot be said in this 
case, as of the coal mining dispute, that there was 
unwise haste in taking action. It has been quite 
obvious for many months past that wages would 
have to fall, and for at least two months the matter 
has been under discussion between the representatives 
of the employers and of the unions. Hence it came 
as no surprise to the men when ten days previously 
the employers posted the notices which matured on 
Wednesday evening. With the details of the dispute 
we dé not propose to deal here. It is sufficient to 
say that the necessity for a reduction is admitted 
by the men, and it is only the amount of the reduction 
that is in question.. They wish, following the ‘ship- 
yard agreement, to retain the ill-fated Churchill 
award, and the Employers’ Federation wish to remove 
it. That is the present bone of contention, for agrée- 
ment has been reached on the net reduction of six 
shillings and the period during which that reductién 
is to be made. On the point in dispute the unions 
desired that an arbitrator should be appointed, but 
the Employers’ Federation would not agree. It is 
well known that an arbitrator in trades disputes 
always gives something to both sides ; the employers, 
we may take it, felt that they had nothing left* to 
surrender, and they refused’to consider any modifica- 
tion of their offer. 

The unions will, no doubt, make a fighting point 
of this refusal of the employers to agree to arbitration, 
and they are already beginning to say that the'rate 
of wages now prop®sed is less than that of 1914. 
It is possible that cases may be found where that is 
the fact. We do not know. But we do know that 
the employers have not the slightest desire that the 
workpeople should be underpaid, and they are per- 
fectly willing to make wages higher than they ever 
were if, in return, the workpeople will give corre- 
sponding results. The reduction in the hours of work 
has not been a success. Based upon the figures 
obtained in sporadic instances, it was asserted that 
the output would be at least as great in a forty-eight 
hour week as in a fifty-four. So far the fact has been 
very different. The general experience is a reduction 
of between ten and fifteen per cent. due to this cause 








On the top of that loss there is an indubitable 
loss through the exercise of the fatal ca’ canny policy. 
The workpeople have it in their own hands to increase 


alone. 


their wages; let them fulfil the understanding that 
thiey would do as much in eight hours as in nine and 
a-half, and let them give up all restrictions on the 
rate of output, and they may earn as much under 
the reductions as they are now losing. For one 
reason and another the unions appear to be unable 
to understand the economic position of the country. 
It is strange that it should be so, for in discussion 
with single Jeaders or with single workmen an appre- 
ciation of the country’s needs is found, and when we 
see men acting in the mass in a manner different 
from what we should expect from the opinions of 
the units we cannot but feel that some small element 
with which. we do not come into direct contact is 
leavening the whole lump. That it is bringing 
inealeulable ‘misery to the men themselves and to 
their families they will have sooner or later to admit, 
and we believe they would hail a system of balloting 
that would allow each voter to express his own wishes 
without fear or favour. As long as a disturbing 
minority can sway the ballot to its ends so long shall 
we have trouble, and so long will the unfortunate 
rank and file of Jabour, which asks for nothing better 
than a fair wage and steady employment, have to 
suffer by strikes and disputes far miore than it would 
ever suffer at the hands of the worst employer. In 
their own interests the rank and file of trades unionism 
could do nothing better than fight for a new Reform 
Bill for trades union ballots. 

We have heard it said sometimes, even by people 
who -should hold more balanced views, that engi- 
neering employers or the mineowners or shipowners 
‘did. very well in the war,” and should now give 
more ‘to their workpeople. Frankly, the personal 
welfare of a few thousand employers or shareholders 
has got little or nothing to do with the economic 
issues, “All the fortunes made in the war added 
together would not appreciably affect the wages bills 
of the country for a week. That these fortunes have 
a psychological effect on the workmen and on intel- 
lectual youths we admit, but in cold and sober reason 
they have no material bearing upon the economic 
position. Only one thing can improve that; it 
is in¢reased production at less cost per piece. If the 
workpeople choose to work hard they may still 
receive high wages and enjoy cheap living; if they 
will not work hard the economie pressure will force 
them to accept low wages and high cost of living. 
Industry after industry may be regained and improved 
by following the wiser plan ; industry after industry 
may be wiped out utterly by rejecting it. 


The Value of Hydraulic Tests of Boilers. 


In his memorandum for the year 1920, Mr. 
Stromeyer, chief engineer to the Manchester Steam 
Users’ Association, deals, among other subjects, with 
the not altogether novel question of the value of 
hydraulic testing as a safeguard against the explosion 
of steam boilers and other pressure-containing vessels. 
The policy of the Association has, since its foundation 
by Sir William Fairbairn, been the encouragement of 
inspection rather than testing. It is therefore not 
surprising to find that Mr. Stromeyer is whole 
Lheartedly on the side of those who argue that the 
hydraulic testing of boilers and similar vessels is at 
best apt to yield misleading results, and at the worst 
may possibly do very serious damage to the vessel. 
That the results may be misleading is shown by the 
lengthy list of cases quoted by Mr. Stromeyer, in 
which boilers,’ steam ‘pipes, cast iron and other 
cylinders, and so on, have failed within periods 
ranging from a few days to two years after they had 
been tested hydraulically, the failure occurring in 
most ‘instances at pressures less than that applied 
under the hydraulic test. As examples we may take 
two of the cases mentioned in the report. An extreme 
illustration is furnished by the instance of a sectional 
water heating boiler which had been converted 
accidentally, it-is stated—into a steam boiler. Four 
months after having been subjected to a hydraulic 
test of 100 lb. to the square inch this boiler burst 
under a working pressure of 7} Ib. In another instance 
a locomotive ‘boiler which had been tested several 
times during a period of four years under hydraulic 
pressures of 130 Ib. to 200 lb. burst, within one month 
after the last test, under a working pressure of 60 Ib. 
As for the possibility that the hydraulic test may 
seriously injure the vessel subjected to it, it would 
be pure foolishness to doubt the harmful effect of too 
high a proof stress or to dismiss as negligible the 
chances of overstraining and even actually rupturing 
some or all of the elements of which the vessel tested 
is composed. As an example—again, perhaps, an 
extreme instance of its kind—Mr. Stromeyer quotes 
the case of a portable boiler of the locomotive type 
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in which, after an apparently satisfactory hydraulic 
test, judging from the external appearance, three of 
the stays in the steam space, although they were 
lfin. in diameter, were found to be broken. . 

Most engineers will agree with Mr. Stromeyer in 
regarding as incomplete any hydraulic test of a boiler 
or similar vessel which has not been followed by an 
internal inspection, and, with him, will decline to 
accept a hydraulic proof test as an absolute guarantee 
of safety in the case of vessels which by reason of their 
design cannot be, or cannot be completely, examined 
internally after the test. Farther than that, however, 
it may be doubted whether they are prepared to 
follow him in his suggestion—if we interpret his 
meaning aright—that hydraulic testing should in 
general be given up. Properly conducted, a hydraulic 
boiler test yields valuable negative evidence as to the 
soundness of the structure. Followed by a satisfactory 
inspection and accompanied by strain measurements 
while the vessel is still under pressure, the test should 
enable us to say that the material used is not bad, 
that the quality of the workmanship has not fallen 
below a certain standard, and that no gross errors 
in the design have been made. Mr. Stromeyer—or so 
we infer—argues that it is not necessary and not 
desirable under modern conditions to secure a guaran- 
tee against the absence of these possible defects by 
the “ primitive” method of applying a proof stress 
to the finished structure. He urges instead that more 
trouble should be taken in the design stage than is 
customary ; that the management should be so perfect 
that bad workmanship is impossible ; and that the 
material should be effectively tested before use.’ He 
regards it as curious that the hull of a ship is not tested 
and implies that if design, workmanship, and material 
were as perfect in boiler shops as in shipyards there 
would be no need to test boilers hydraulically. In 
these respects we cannot agree with Mr. Stromeyer. 
However expert and thorough the designer may be, 
he cannot even in a comparatively simple structure, 
such as a boiler or similar vessel or in a plain steam 
pipe, calculate all the local stresses which are known 
to exist, and still less make allowances for the possible 
existence of accidental local stresses introduced at 
some stage in the past history of the material. Again, 
in no human society will it ever be possible always to 
avoid bad workmanship by good management. In 
the aeroplane industry, for instance, the most 
elaborate precautions were, during the war, taken by 
the management to eliminate bad workmanship. 
Yet it is well known that examples of grossly bad 
workmanship eluded detection until disaster occurred. 
As regards effective testing before the material is 
used, Mr. Stromeyer’s third counsel of perfection, it 
is not possible to do more than test a few small por- 
tions cut off from the actual material to be used in the 
boiler. If Mr. Stromeyer would have us test, not 
samples, but the actual elements of the boiler fabric, 
then even assuming such a course were possible and 
practicable, we would be in no better case as regards 
injuring the material by our tests than we are in a 
hydraulic test applied to the completely assembled 
vessel. In brief, the attainment of Mr. Stromeyer’s 
three features would satisfactorily and logically 
replace a proof test of the finished structure only if 
the designer were omniscient, if every workman were 
perfect, manually and morally, and if the law of 
probability could be replaced by mathematical 
certainty. 

The dislike of hydraulic testing expressed by Mr. 
Stromeyer is, we feel, a trifle biassed by his natural 
desire to uphold Sir William Fairbairn’s doctrine of 
inspection rather than testing. In his memorandum, 
however, the reader will find the principal attack on 
hydraulic testing apparently directed against the harm 
which it is stated is sometimes done to the completed 
fabric by the application to it of a proof load. We 
are, as we have said, aware of the possibility of over- 
straining which here exists, but we cannot agree with 
Mr. Stromeyer in his views, or apparent views, as to 
the mechanism of the process whereby the harm is 
done. He introduces the phenomenon of fatigue into 
the discussion in an unconvincing and, in our view, 
unjustifiable manner. We still know so little about 
the origin of fatigue that it is possible to advance it, 
and obtain credence for our views, as the cause of 
many divergent types of failure even in cases wherein 
a reversal or variation of stress of serious moment 
and of frequent occurrence is not in obvious existence. 
Even though we grant that the working conditions 
inside a boiler or steam pipe or similar object are such 
as to fulfil the requirements for failure by fatigue 
within a reasonable time, we cannot grant without 
further experimental evidence that, as Mr. Stromeyer 
suggests, the application, once or twice in the lifetime 
of a boiler, of a proof load, say, twice as great as the 
working load, will in any way affect the liability of the 
boiler to fail by fatigue under the working load. So 
long as the proof load does not take the material past 


its elastic limit—and if the hydraulic test is properly 
carried out it certainly should not do so—there is, 
so far as we know, no evidence from experiments 
that one or two applications of the proof load will 
affect the resistance of the material to fatigue failure. 
Mr. Stromeyer’s remarks on this subject are not very 
clearly expressed, and therefore we may be misinter- 
preting his meaning. There can, however, be no 
dubiety about the definiteness of his meaning when he 
writes that “in a very rough sort of way it may be 
said that hydraulic tests do as much harm as 
thousands, or sometimes tens of thousands, of repe- 
titions of working pressures,” and again that a vessel 
may have its life “‘ reduced by a large percentage 
every time that a hydraulic test is applied.” These 
statements are, in our view, of sufficient importance 
and sufficiently at variance with accepted ideas to 
warrant a request to Mr, Stromeyer to substantiate 
them by means of more and better evidence than is 
contained in his memorandum. 


German Wages and the Cost of Production. 


Tr is scarcely necessary for us to point out the 
important part played by the amount of money paid 
as wages in the cost of production of a given article 
or unit of production, or to mention that, as a general 
rule, the more highly finished the article turned out 
the greater is the cost of labour included in its manu- 
facture. If, then, the cost prices of raw materials and 
of semi-finished products to manufacturers in two 
different countries are identical, it follows that the 
particular country which pays the lowest rates of 
wages, all other things being equal, should be able to 
secure orders in competition with the other country 
whose wages are higher. Take by way of illustration 
the present position of the shipping industry. Freight 
rates are so depressed in connection with a compara- 
tive scarcity of cargo and wages are so comparatively 
high that most maritime nations are unable to earn 
any profits under the existing state of affairs in the 
cargo department, and an enormous amount of 
tonnage is now laid up throughout the world through 
these causes. Yet in Germany it is claimed to be 
possible for the shipowners to earn profits on freight 
rates which would involve every other nation in a 
loss, and the claim appears to be substantiated by 
the profits of various shipping companies for the past 
year as disclosed in the annual accounts which were 
recently published. Indeed, so eager are the Germans 
to take advantage of the present opportunity for 
obtaining profits when other maritime nations would 
be losing money in the cargo branch that they are 
not content to wait until they have built a sufficiency 
of ships in their own yards to place in service, but 
they also recently offered to take over on charter the 
whole of the merchant fleet of Norway, and they are 
now in negotiation with Swedish shipowners for the 
purchase of 50,000 tons of Swedish tonnage by way 
of a beginning. The question arises as to how it is 
possible for the Germans to make profits on rates 
which would involve all others in a loss. The explana- 
tion is that what are unprofitable rates to other ship- 
ping nations under existing circumstances become 
remunerative to the Germans when converted into 
German currency on the one hand, while on the other 
the cost of working the German ships is one-sixth of 
that incurred in Sweden and probably also of that in 
England, when transformed into Swedish and 
English currency. It has to be remembered that it is 
an economic law that ships pass into the possession 
of those who are able to work them most cheaply, 
and this the Germans are able to do on account of 
the low wages as expressed in international exchange, 
and at the same time the members of the crews are 
more easily contented and more amenable to discipline 
than those of other countries. 

Our illustration regarding the cost of labour in 
the working of ships applies with even greater force 
to the German manufacturing industries, although 
in their case the question of dumping with the 
assistance of a depreciated currency also occupies a 
prominent position. Thus, for instance, who would 
have thought that after the revolution and the not 
yet quite settled state of the country the Germans 
would have been able to export iron and steel and 
manufactures thereof in 1920 at the rate of 1,670,000 
tons per annum and machinery at the rate of 369,000 
tons per annum? Yet such was the case last year, 
seeing that the exports of iron and steel, according 
to the official statistics, amounted to 1,392,000 tons 
in the ten months ended with October, and those of 
machinery were 308,000 tons in the same period. 
Apart from the exports in these directions, which were 
facilitated by the depreciated German currency in 
relation to the currency of other countries—although 
the volume of exports due to this cause has no doubt 
been exaggerated in different countries—the labour 


in the expansion in the outgoing foreign trade of that 
country last year. It has frequently been asserted 
in manufacturing cireles in England that the rates of 
wages paid in Germany are no higher than in the pre- 
war period, when the mark is converted into English 
currency, although no figures have been adduced to 
substantiate this statement. It is therefore of special 
interest to learn from a German newspaper what rates 
of wages are actually being paid in various industries. 
The Frankfort Gazette has performed a useful service 
in this respect by publishing index figures showing 
the increases in wages during 1920 and the rates pre- 
vailing in May of the current year. We are, how- 
ever, only concerned with those for May, which are 
given in marks per hour. As the value of the mark in 
exchange with England and certain other countries 
is only one penny—and in this connection it has to be 
remembered that the Germans have to pay largely for 
food supplies in foreign currency—every mark 
received as wages by the men is in reality only one 
penny, so that, for instance, 5.75 marks per hour 
merely represents 53d. Bearing this in mind, the 
following rates of wages are —_ as index figures by 
the Frankfort newspaper for May of the present year : 
—Mechanics and other metal workers, 6.60 marks 
per hour; chemical workmen in the heavy industry, 
6.40 marks; railwaymen and brickmakers, 5.9) © 
marks; weavers, 5.14 marks; bricklayers and 
carpenters for building works, 7.00 marks; rubber 
workmen, 6.40 marks; brewery workmen, 2.75 
marks; men tailors, 6.25 marks; shoemakers, 
6.00 marks; and painters, 6.90 marks per hour ; 
while the wage for miners is given at 54.10 marks per 
shift. 

As compared with the pre-war wages, the rates for 
May represent an increase in paper marks of over 
1100 per cent. in some of the groups mentioned ; but 
the 1914 wages were paid in gold marks—shillings 
and any true comparison of existing wages with those 
prevailing in 1914 is entirely out of the question. If 
the figures are read in the light of international 
exchange, which is the only true measure of com- 
parison in the cost of production and in the conduct 
of the export trade, the wages paid are simply 
derisory with the mark as a purchasing factor for 
food products and some raw materials at*the value of 
a penny at the present time. As shown by the figures 
a mechanic receives for an eight-hour day the sum of 
52.80 marks, or the equivalent of scarcely 4s. 5d., 
a railwayman 47.20 marks, or barely 4s. per day, 
and so forth with the other groups. Although the 
purchasing power of the mark in Germany is slightly 
higher for native products than for imported goods, 
that fact does not make any material difference, and 
the important circumstance consequently stands 
out very prominently that German industries are in 





the enjoyment of the advantage of exceptionally low 
rates of wages as compared with other countries, and 
at the same time have large bodies of workmen who 
are willing to work peacefully if they are given the 
opportunity of getting employment. It is no wonder 
in these circumstances that the Germans have already 
taken a great step forward towards the recovery of 
lost trade and trade connections, and are successfully 
competing in external markets with other nations 
whose industries are hampered by constant industrial 
strife, notwithstanding the receipt by the workmen 
of considerably higher wages than those in Germany. 
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The Evolution of Naval Armament. By Engineer- 
Commander F. L. Roperrson, R.N. London: 
Constable. 18s. 1921. 

So much is heard nowadays about the materialistic 
tendencies of naval thought that it is becoming 
something of a reproach to display too keen an 
interest in the weapons with which sea warfare is 
waged. Many urge us to concentrate on the his- 
torical and psychological factors, and more or less 
to dismiss from our minds the teehnical side of naval 
preparation. Some go so far as to contend that the 
quality of material counts for nothing against first- 
class personnel and efficient staff work, and to affirm 
that an obsolete, badly equipped fleet, controlled by 
seamen who have studied the whole art of war, 
should have no difficulty in beating an adversary 
who has put rather more trust in “ reeking tube and 
iron shard.” This may be true in theory, and the 
theory has just enough historical basis to make it 
dangerous if accepted without question. But we 
entirely dissent from the view that material is a1 
negligible, or even a secondary element in modern 
naval warfare. The experience of the late war, and 
of every previous maritime conflict of which we have 
full information, points very clearly indeed to the 
importance of this much-despised factor. Among 
the several circumstances that contributed to the 











question played an exceedingly important part 
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tion and wrong-headed artillery principles were at 
jcast as responsible as bad strategy. In the American 
War of 1812 the reverses we suffered at sea were due 
in nearly every case to the superior weight and range 
of the ordnance mounted by the frigates of the young 
republic ; while, on the other hand, the brightest 
episode of that struggle, the victorious issue of the 
Shannon-Chesapeake duel, was largely attributable 
to meticulous care and forethought with regard to 
material preparedness. Turning to more recent 
events, it is notorious that we were handicapped 
during the late war at sea by defects of material. 
The inadequate protection of our capital ships 
against underwater explosion, the shortcomings of 
our early mines, torpedoes, and certain other material 
implements, which are known to the professional 
world, if not to the public, undoubtedly exercised 
or the strategy and tactics of the whole campaign a 
certain influence which no earnest student can afford 
to ignore, 

The literature of naval material is not so rich as 
it might be. Many of the most valuable contributions 
to the subject are hidden away in the “ Transactions ”’ 
and “ Proeeedings’’ of learned societies, and are 
therefore not readily accessible. For this reason 
a particularly cordial welcome will be extended to 
Engineer-Commander Robertson’s book, which not 
only gives a comprehensive survey of the evolution 
of naval armament from the fourteenth to the nine- 
teenth eentury, but bridges over the period of tran- 
sition from sail power to steam, from wood to iron, 
from primitive “ truck ” guns to rifled, breech-loading 
ordnance. As the author remarks, the story of the 
revolutionary changes in material which occurred 
during the last century has never before been placed 
before the public in convenient form. Yet it is a 
story replete with interest and instruction alike to 
professional sailors, naval architects, engineers, and 
students of maritime affairs; and Commander 
Robertson is well qualified to tell it, for with his 
thorough grasp of the subjeet he combines a forceful, 
vivid style of writing that invests even technicalities 
with a certain picturesqueness. Starting from the 
year 1300, he sketches lightly but clearly the salient 
features of each successive type of fighting ship, 
explaining the gradual development of ship design, 
construction, seaworthiness, propulsion, and arma- 
ment. Naval construction was profoundly modified 
in the fourteenth century by two great discoveries 
gunpowder and the mariner’s compass. ‘* Cannon 
were adapted to ships in place of the mechanical 
engines which had formerly been carried, and by 
the aid of the compass, housed in its wood-pegged 
bittacle* in tho steerage, vessels began to venture out 
of touch with land, and sail with a new security 
the uncharted ocean.’ Both inventions operated 
in the direction of inereased size, strength, and 
capacity, and in no long time the low oar-driven 
galley had given place to the staunch, high-charged 
sailing ship with several tiers of heavy ordnance. 
The Elizabethan age was one of steady, if slow, pro- 
gress in naval architecture. That the practical side 
of the art was well understood is evidenced by Sir 
Walter Raleigh’s papers, ‘Observations on the 
Navy ” and “ Invention of Shipping.” But science 
lagged behind, and the exponents of the art worked 
by rule-of-thumb and trial-and-error methods ; there 
were no recognised formule for determining ship 
lines, and the laws of stability were unknown. Two 
more centuries were to elapse ere the services of 
science were enlisted by the shipbuilder. Never- 
theless, there were giants in those days. The ships 
built by Phineas Pett were by common consent among 
the finest of their epoch, and British supremacy in 
design and construction seems to have endured till 
well towards the end of the seventeenth century, 
when, under the administrative genius of Colbert, 
the French Navy drew abreast of and at length passed 
our Own in quality of material. Then, says the author, 
for many years the inferiority of British design was 
in acknowledged fact ; “‘ every action won by British 
valour was a stigma to British seience.”” The fastest 
and handiest ships in the Navy were prizes taken 
from the French. Our construetors could not or 
would not lift themselves out of the groove of custom 
and tradition, and conservatism clogged the wheels 
of progress for a further hundred years. Emanci- 
pation came in 1832 with the hotly debated appoint- 
ment of Captain W. Symonds to the Surveyorship 
of the Navy. This event heralded a new and brighter 
era of naval architecture. “‘ Insteed of being servile 
imitations of French and Spanish models, 
the vessels which flew the British flag beeame objects 
of admiration to all the world.” 

The author now turns from construction to arma- 
ment proper, and in his chapters on the smooth-bore 
guns, new principles of gunnery, the carronade, the 
truck carriage, and the shell gun, reviews the develop- 
ment of the arm which, pace enthusiastic torpedoists, 
bids fair to retain its primacy for at least @ few years 
longer. In describing the early history of the marine 
engine and its first application to men-of-war, Com- 
mander Robertson enters upon ground which has 
been fairly well explored, but he contrives, never- 
theless, to bring forward a great deal of new and 
imteresting information which will appeal no less to 
technical than to lay readers. His final chapter, on 





* Bittacle is the old form of binnacle, which is a’corruption 
of a corruption. Bittacle is probably derivable from the French 


——— 


‘The Ironclad,” is so good that it leaves us with a 
tantalising appetite for more, and we cannot refrain 
from expressing regret that he did not prolong his 
survey for another decade or so—not because it is 
incomplete, for he warns us in the preface that he 
considers the modern Navy to begin with the 
“* Admiral ” class of battleship, about the year 1880, 
and does not propose to overstep that chronological 
limit; but simply because an additional chapter 
might have brought us down to the Dreadnought 
era and thus paved the way for the supplementary 
volume that will one day be written to complete the 
history of “the great ship.”” Apart from its literary 
and historical interest, the present book has a dis- 
tinct utilitarian value, representing as it does a vast 
amount of research into and skilled analysis of 
material which the average technician lacks either 
the opportunity or the patience to study, and ade- 
quately filling a serious lacuna in the technical 
literature of this country. 


SHORT NOTICES. 


Mind and Work : The Psychological Factors in Industry 
and Commerce. By Charles 8. Myers, M.A., M.D., Sc.D., 
F.R.8., Director of the Psychological Laboratory, Cam- 
bridge University. London: University of London Press, 
Limited. 1920. Price 6s.—Dr. Myers, like nearly all 
men who devote their attention to a single rather con- 
stricted subject, falls into the error of exaggerating its 
importance. In his introduction to this little volume he 
writes: “ Of the four main determinants of industrial 
and commercial efficiency—the mechanical, the physio- 
logical, the psychotogical, and the social and economic— 
the psychological is by far the most important and funda- 
mental. Intelligence in foreseeing demands and in im- 
proving industrial conditions, and a sympathetic under- 
standing of the standpoint of others, are much more 
* productive’ than mere capital or mechanical labour.” 
No engineering employer underrates the necessity of 
understanding men, but not one of them will subscribe 
to this distorted view of the importance of psychology. 
But Dr. Myers is not an employer, and it is quite clear 
from the subsequent pages of his book that he looks upon 
employment from an academic standpoint, and does not 
see it, in the least bit, in the same way that a works 
manager does. The manager as a rule knows more about 
“ fatigue”’ than any physiological-psychologists can tell 
him, iie knew that a reduction in the hours of work would 
mean a reduction in the output, and he knows perfectly 
well that the fatigue question adjusts itself automatically 
in every shop and for every individual. Again, the 
manager does not dismiss the cutting-the-rate problem 
in Dr. Myers’ easy way. It is not as simple as it looks, 
as our author would discover had he to set rates and to 
meet active competition. 


Machines et Chaudiéres Marines. Par J. BovuLvin. 
Paris: Albin Mickel. 40f.—This is the second edition of 
what forms the second part of the sixth volume of a 
course on mechanics applied to machines, which comprises 
eight volumes. The book under review is, however, 
practically complete in itself, and deals in a comprehensive 
manner with marine engineering. It corresponds to such 
works in English as those of Seaton, Sennett, Oram and 
others. It is a matter of great regret that the distinguished 
author, Professor Boulvin, died while it was passing through 
the press. The author in his preface states that it was 
prepared for the use of the students of the Naval Con- 
struction Section of the University of Ghent. As already 
stated, it is comprehensive, and it deals with the theory and 
practice of resistance of ships, screw propellers, reciprocat- 
ing steam engines, steam turbines, steam boilers, and 
internal combustion engines. It is no disparagement to 
the work to state that the source of the information which 
it contains is largely British. This is only natural, seeing 
that British engineers have been the pioneers in practically 
all the developments connected with marine engineering. 
The theoretical side of each of the various sections of the 
subject is very fully considered, and with the aid of 
numerous illustrations the practical side is lucidly dealt 
with. The illustrations are of a uniform style. They 
all appear to have been specially prepared for this work, 
and they are all admirable and well suited for their purpose. 
The absence of an index is a defect common in French 
books, but there is a full table of contents which covers 
fourteen pages. 


Electric and Magnetic Circuits. By Alan Tist. London : 
The McGraw Book Company. 1920. Price 16s. 6d. net.— 
As an introduction to the study of electric power machinery 
and transmission, this volume is no doubt useful, but many 
other books of a similar kind have been written. The 
ground covered is very much the same as that which 
most electrical writers cover when dealing with the funda- 
mental principles of electric and magnetic circuits, and 
there is not much in the volume that is indubitably 
original. At the same time, those who are in need of a 
book which will help them in the study of electric and 
magnetic circuits might do worse than study the volume. 
It is apparently written for undergraduate students who 
have a fair knowledge of mathematics. 


BOOKS RECEIVED. 
Laboratory Aids in Practical Mechanics for Elementary 
Students. By G. 8. Bowling. London: Charles Griffin, 
and Co., Limited, Exeter-street, Strand, W.C.2. Price 
4s. net. 
A Text-book of Practical Hydraulics, for the Use of Mining 
Schools, Technical Colleges. County and Hydraulic Engineers. 
By James Park. Second edition. London: Charles 
Griffin and Co., Limited. Price 2ls. net. 
Recent Practice in the Use of Self-contained Breathing 
Apparatus. By Lieut. Rex C. Smart, R.E. With a fore- 
word by Professor Sir John Cadman, K.C.M.G. London : 
Charles Griffin and Co., Limited, Exeter-street, Strand, 








Mineral Research. 


Iw an address’ on ‘“‘ The Importance of Research in 
Promoting the Development of the Mineral Industries,” 
delivered at the annual meeting of the British Science 
Guild, in London, on Wednesday, June 8th, presided 
over by Lord Montagu of Beaulieu, President of the 
Guild, Sir Richard Redmayne pointed to research as the 
solution to the present trade depression. We must discover 
by research cheaper means of production, and, by research, 
create new outlets. He pointed to the coal industry as 
an example of the value of research, an industry in which 
the price of the commodity had not greatly increased 
over a period of 120 years, in spite of the fact that the 
wages of the workmen had increased certainly between 
200 and 300 per cent., omitting, of course, the war period 
and the present abnormal conditions. Further improve 
ments, therefore, were the only satisfactory solution to 
our present economic difficulties. 

Indicating examples of possible research work in the 
mineral industries, Sir Richard, dealing with coal, said 
that the way of research would appear to lie in the direc- 
tion of its more efficient use. In the smelting of Cleveland 
iron in Yorkshire under present methods as much as 74 
per cent. of the total available heat was usefully applied, 
yet one might ask, was it possible to reduce the con- 
sumption still further ?. In its final report of 1918 the 
Coal Conservation Committee pointed out that the economy 
of fuel which would result from the combination in single 
units of coke ovens, blast-furnaces, steel furnaces and 
rolling mills would be very great indeed. ‘The idea had 
been foreshadowed on the Continent in the early part 
of the present century, and it had also been stated that 
the time was close at hand when the iron and steel indus 
tries would be forced by the stress of competition t opt 
that reform. The economic utilisation of low-grade 
fuels was a matter of great moment. The use of colloidal 
fuel would probably offer a solution, and would render 
their use practicable and profitable. The recovery of 
coal and its more perfect cleaning by the froth flotation 
process, for some years applied to the recovery of motal- 
liferous ores from their associated gangue, presented 
features of interest and probable profitable results, and 
the low temperature carbonisation of coal might also 
lead to the more extensive use of low-grade fuels. 

Dealing with oil shale, Sir Richard said that, owing 
to the probability of the exhaustion of our source of 
liquid mineral oil, it was necessary to turn towards the 
distillation of oil-bearing mineral to take the place of 
our present petroleum supplies. Research work would, 
naturally, be directed towards the economic desulphurisa- 
tion of the oil, and the minimising of losses in refining, so 
allowing of oil shales to be worked which could not be 
made available at present. The loss in refining oil from 
Seotch oil shale was about 23 per cent. of the crude oil 
treated, as compared with a loss of 3} to 4 per cent. only 
in the case of straight-run refining of American petroleum. 
In cases where refinement resulted in such high losses, 
it was probable that, in addition to getting rid of offensive 
substances, other substances were lost which might be 
retained with advantage in the finished product. 

In connection with iron, a wide field was offered for 
research work in devising economic methods for the 
reduction of poorer grades of iron ores. Investigations 
into the possibilities of recovering iron and potash from 
the dust of blast-furnace gases, and the recovery of 
vanadium from the ashes of carbonaceous substances, 
such as coal, &c., were also urged. 

As to other minerals, Sir Richard asked whether new 
usés could not be found for tungsten. Tungsten metal 
powder was used in the manufacture of high-speed steels, 
but the demand for the latter had fallen off since the war. 
The application of tungsten to branches of industry other 
than steel, therefore, offered a fruitful field for research. 
Sir Richard believed that, given a cheap and abundant 
production of some of the minor metals, uses would be 
found for them, and, conversely, with the discovery of 
uses, enhanced production would result. Probably 95 
per cent. of the world’s production of manganese ores, 
for instance, was used directly or indirectly in the manu- 
facture of iron and steel. The value of the ore for metal- 
lurgical purposes, as, indeed, in the case of the ores of 
nearly all metals, depended on the percentage of the metal 
contents, the percentage of impurities, and the physical 
condition in which the material was delivered to the 
furnace. ‘There were fairly extensive deposits of low- 
and impure manganese ores which research might 
render available, if not for metallurgical, then for chemical 
uses. There were also possibilities with to zinc. 
In the province of general metallurgy, Sir Richard 
quoted from Mr. Picard’s presidential address to the 
Institution of Mining and Metallurgy in 1919, in which 
the increasing use of the Cottrell electrostatic recovery 
process of flue dust from furnaces was referred to, the fur- 
ther application of which in this country seemed certain. 
All minerals presented a field for research, and much 
more extensive work was necessary if we were to take 
full advantage of our mineral resources, by rendering 
available ores, and products therefrom, which could not 
now be used, extending the use of those already being 
consumed, and producing them more cheaply. 

Finally, Sir Richard dealt with the organisation 4nd 
carrying out of research work. Empirical investigations 
must be based upon a scientific foundation if they were 
to be of ultimate and practical value. It was essential 
that the investigators should possess the inventive as 
well as the purely scientific faculty; the discovery of 
new things was one thing, but the discovery of new uses 
for them was another. He threw out the suggestion that 
the Department of Scientific and Industrial Reseach 
might well endow university scientific research on chemical, 
metallurgical and engineering work, supervising, co-or- 
dinating and publishing the results. A certain amount of 
overlapping in scientific work was not inadvisable, but 
the Department would see to it that there was not undue 
overlapping. Research associations performed useful and 
highly valuable functions, but it should be realised that 
scientific research could not profitably be hampered by 
restrictions confining the efforts of those employed therein. 
Tt was the essence of research that it should be free and 
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Humidifying Apparatus for Textile 
Factories. 


was passed which fixed the quantity of air to be supplied 
per head and the maximum amount of humidity which 
was permissible. It is noteworthy that the enforced 
regulations brought about a considerable reduction in the 
death-rate amongst the workers in textile factories. 


solid matter in the tank. It is claimed that the first rotor 
of the series acts as a filter while the others provide the 
wet surfaces from which the air takes up moisture by 
evaporation. 

After passing through the rotors, the humidified ai; 





A new form of ventilating, heating and humidifying 
apparatus is now being placed on the market by Cleworth, 
Wheal and Co., Limited, of Castleton, Lancashire, and 
we recently had an opportunity of inspecting the apparatus 
at work in the weaving shed at the Glebe Mills, Hollin- 















passes through a series of vertical angle plates F, whic, 
serve to intercept any suspended moisture entrained i), 
the air and deposit it back again into the humidifier, 'T)},.. 


ALTHOUGH cotton spinning and weaving mills in this 
country have not to contena with the extreme variations 
in atmospheric conditions which prevail in many foreign 
countries, and although there is generally a fair amount 
of humidity in the air, there is a difficulty in maintaining 








air then passes into the main duct J, whence it flows ini« 
the trunk H, which extends through the room. 


This trunk 
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“Tee Encinece” Swann 


FIG. t-- SECTIONAL VIEW OF THE CLEWORTH-WHEAL AIR-HUMIDIFYING APPARATUS 


an even degree of humidity if natural means alone are 
relied upon. The usual method of heating mills has also 
the disadvantage of drying the air. The value of humidity 
in a textile factory is that it preserves the natural moisture 
in the fibre being treated, and enables it to maintain as 


wood, near Oldham, where it is giving complete satis 
faction to the owners. A sectional view of the apparatus 
is given in Fig. | herewith, while Fig. 2 is a plan of the 
installation. The plant comprises first a centrifugal fan 
A—Fig. 1—which is capable of regulation as regards 
speed within wide limits to control the quantity of air 


is provided with distributing valves G placed at suital)| 
distances to permit the humiditied air to escape. Thus ii 
it is required to raise the temperature of the atmospher: 
in the mill steam is admitted to the coils, while if it is 
desired to cool the incoming air cold water is circulated 
through the tank. 


far as possible its original condition. The heat of spinning 
for instance such that unless there 
vapour contained in the air the amount of natural moisture 


In the plan--Fig. 2-——it will be seen that at the Glebe 
mills, four machines are used, two delivering mto a com 
mon duet, from which the air is forced into four distribu 
tion ducts which, with diminishing diameters and outlet 
valves, give a uniform distribution of air over the whole 




































dealt with. Coming from the fan the air is caused to 
pass through a heater which consists of a series of yilled 


rooms, Is Is some 




























+ ° a . > i re + ° . — =o of the shed. The latter is 400ft. long by 152ft. wide, and 
} a contains 1456 looms. In winter only two of the machine 
| +* L are used, while four of the distribution ducts are close | 
7 | | down. 
Led r | The diagram—Fig. 3—shows by curves the average 
\ . monthly dry and wet bulb temperatures in the shed an 
S.. / 8 ’ or , v ofS Be corresponding outside temperatures taken over a perio! 
of twelve months. The outside temperature varied from 
A ter Duct — AS 34 deg. to 78 deg. Fah., while the maximum inside varix 
5 Air HeaTeR tion in the shed between |] a.m. and 8 p.m. was 4 dey 
C Fan | Fah., the average being 2 deg. Fah. The variation in 
D Humioirier * °; , | ternperature in the length of 400ft. was about 2 deg., ant 
MON | the average variation over twelve months 7 deg. Fah 
E Com Duct ~ We are informed that the production of cloth per hour 
F Distripution Duct . —J has been considerably increased since this humidifying 
<< = i apparatus was installed. 
"=> a ee ee Eanes SS, vee 
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ie | IRON SPIKES IN GROWING TREES. 
ul Hf H HoH ; | cine 
4 a} | i* Ei THERE is one point in connection with the splitting or 
i ] | Lj EB, | sawing of South African timber which Mr. R. Drennan 
H remarked upon in the course of a paper before the South 
: “Tes Gnenese” ahh ag African Institution of Engineers, in the hope that &@ per- 
P re nicious habit practised on young trees will be avoided in 
; FIG. 2—PLAN OF AIR-HUMIDIFYING PLANT AT GLEBE MILLS the future, so that later generations may — — 
SOIT rhe 


| Sawing up trees 2ft. to 3ft. in diameter 
—there are found very frequently in the heart of the 

timber huge iron nails, spikes, and sometimes iron clamps, 

which have evidently been driven into the trees when 
| they were comparatively small, probably a few inches in 
| diameter. Unfortunately, these pieces of metal cannot be 
| detected, and it is not until the saw comes into violent 
| contact with the obstruction, with disastrous results to 


in cotton—about 8 per cent.—would be speedily dimi-{ tubes B, into which a variable quantity of steam can be 
nished, On the other hand, it is equally necessary that | admitted by means of a valve as required. ‘The warmed 
the temperature of the atmosphere should be high in| air then passes into a humidifying chamber C, which 
order to soften and render flexible the natural coating of | contains a series of rotors or revolving discs D, and a 
wax which surrounds the fibre. heating coil E to raise the temperature of the water 

To provide the necessary moisture and warmth while! contained in the chamber. The rotors are made of a 


maintaining wholesome working conditions for the | number of discs of expanded metal of fine mesh spaced at | the saw, that the sawyer knows anything of the trouble. 
operatives is a problem which textile engineers have! suitable distances apart along the same axis and so “On a 10in. band saw at work not far from this building, 


| we get,”’ said Mr. Drennan, “ in the course of twenty-five 

working days, anything from fifty to seventy-five such 

obstructions in logs, and I need scarcely point out the 
| enormous expense this involves in keeping up the supply 
| and repair of saws.”’ The only possible explanation is that 
| these growing trees were used by farmers and early settlers 
as fencing posts, and that the spikes were driven in to 
support the lateral rails or small saplings, or even wire, 
| to make the fence. Some were probably used as gate posts. 





INSIDE 


TEMPERATURE t . 
In the course of time, the trees, which may at that time 
| have formed the outer ring of a plantation, have grown 

OuTSive } and the growth has overlapped the iron articles until 
| eee a | they were well in the heart of a big tree. Others may 


| have been used for tethering horses or impounding cattle 
by farmers or settlers when on trek. The fact remains 
that this pernicious habit is now causing a great deal of 
| unnecessary trouble, and it is to be hoped that it is not 
| being practised to-day. 





AUGUST 


JULY 











FIG. 3—CURVES SHOWING INSIDE AND OUTSIDE DRY AND WET BULB TEMPERATURES Tue first part of the programme drawn up for the 


| electrification of the Japanese Government railways, 
staggered as to cause the air to take a zigzag path through | which is to be begun during this fiscal year, is said to 
the chamber. The rotors are partially submerged in the | embrace 203 miles of railways and to cover the various 
water—the height of which is controlled by a ball valve— | routes in the neighbourhood of Tokyo and Osaka. The 
and are enclosed in stout outer rims. These rims make a| work is to be completed by 1926 or 1927, and the amount 
running joint against the air baffles shown, thus preventing | of power required will be 70,000 kilowatts, all of which 
the leakage of any unhumidified air past the rotors. | will be obtained from power stations erected by the 
The rotors are mounted on a shaft and are caused to| Government. A station of 15,000 kilowatts capacity is 
revolve slowly by means of enclosed gearing or a chain, | now being built in the suburbs of Tokyo, and a plan is 
and as they pass through the water they pick up sufficient | on foot to obtain from the Shinano River power to the 
' to wet and cleanse the dises thoroughly and deposit any ; extent of 65,000 kilowatts 


heen grappling with more or less successfully for some 
years. Formerly, the moisture was provided by the | 
crude method of flooding the floors of spinning and | 
weaving rooms with water which was evaporated by the | 
heat of the atmosphere. This method was superseded | 
by the injection of steam into the rooms from pipes carried 
across theron, but the necessary humidity was obtained 
only at the cost of a considerable increase in temperature 
and the deposition of moisture. The conditions thus 
produced were so unhealthy that an Act of Parliament 
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LARGE 


GRAIN ELEVATOR AT SYDNEY, 


N.S. W: 








Grain Elevators in Australia. 


AUSTRALIA is in process of changing her method of 


handling wheat from the sack to the bulk handling system. | 
New South Wales is leading the way, and the Government | 


of that State is carrying out a progressive programme of 
urain elevator construction m the wheat-producing 
centres in the country, and at the shipping port of Sydney 

The works at present under construction include grain 
elevators at seventy-two country stations in the wheat- 
growing districts, and a terminal elevator at Sydney. 
The country elevators are of various storage capacities 
ranging from 50,000 bushels to 600,000 bushels. The 
main storage at them is provided by 
crete circular bins, each holding 50,000 bushels, and a 
working house having fourteen smaller bins with a com- 
bined capacity of 50,000 bushels, to provide for the 
handling of wheat on grades. The country plants will be 
fitted with facilities for receiving wheat from farmers 


reinforced con 


wagons in bulk or from sacks, big capacity legs for raising | 


the grain, depositing it into the bins, and loading into rail 
way trucks alongside, and scales for weighing in bulk. 
The total storage to be thus provided in the country is 
15,450,000 bushels. 

At Sydney, the shipping port, there is in course of 
erection one of the largest grain elevators in the world. It 
will be of the most modern design and equipped with all the 
latest grain-handling machinery. Lt us of reinforced con 
crete and of fireproof construction in every part. The main 
storage consists of seventy-two circular main bins and 
seventy-one inter-space bins having a total capacity of 
».723,200 bushels. In the working house attached, further 





storage is provided in 139 bins, which will hold 786,400 | 


bushels, so the total storage capacity of the elevator is 
6,509,600 bushels. There are twenty receiving hoppers on 
four railway tracks, where the railway trucks are unloaded 
at a maximum rate of 80,000 bushels per hour. The trucks 
will be unloaded by power shovels, and truck pullers are 
fitted for hauling the trucks into position. There are five 
receiving legs to elevate the grain to the garners of five 
hopper scales, and each scale has a capacity of 1600 bushels, 
or 96,000 Ib., at a time. These legs and belts are stan 


dardised to carry wheat at the rate of 16,000 bushels per ; 


hour. A battery of twelve cleaning machines, capable of 
dealing with 36,000 bushels per hour, and a drying plant 
to re-condition moist or damaged grain, at the rate of 750 
bushels per hour, are to be provided. 

Over the main storage bins are six conveyor belts 36in 
wide, and below are eleven similarly sized belts leading 
to five shipping legs, which convey the grain through 
xarners to five shipping scales, each of which weighs 4 tons 
of wheat at a time. Thence the wheat is conveyed by 
means of six 36in. shipping belts through galleries to 
travelling gantries on the wharf front where the wheat is 
spouted into the hold of the vessel. Shipment can be 
made at the maximum rate of 60,000 bushels per hour, 


and the stream of wheat can be split into four, thus feeding | 


to four different vessels simultaneously. 

All the machinery is to be worked by electricity, each 
helt, leg, &« being provided with a separate motor. 
The latest ideas in connection with the collection of 


dust have been adopted, and it is anticipated that the | 


house will be both clean and safe. A most efficient system 
of electric signalling, telephones, &c., is to be installed. 
Berthing accommodation alongside the elevator has 
been provided. 1t carries a depth of 35ft. of water, and 
in the near future facilities will be provided by the harbour 
authorities for handling general cargo at the same wharf, 
so that vessels will be able to load part general cargo 
whilst taking in a parcel of bulk wheat. Similar regula- 
tions as to loading bulk wheat into vessels are in force in 
New South Wales, as in other countries using this system. 

The works in progress are estimated to cost three 
million sterling, and during the present harvest twenty- 
six of the country plants, although not fully equipped 
with machinery, are receiving and handling wheat in 
bulk. In February last the terminal elevator in Sydney 
received its first consignment from the country. It is 
estimated that the shipping of the bulk wheat will be 
proceeded with at an early date this year. It is the 
intention of the Government to administer the elevator 
system as a public utility, charging fixed fees for the 
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storage and handling of wheat; and in connection there- 
with it is proposed to institute a system of Government 
grading on somewhat similar lines to the methods in 
operation in Canada and the United States 








Motor Lorry Used to Drive a 
Factory. 


We have received from John L. Thornyeroft and Co., 
Limited, a photograph, which we reproduce herewith, 
and which shows one of the firm's motor vehicles being 
employed as an emergency power plant for driving the 
machinery in the mineral water factory of Messrs. G. and 
P. Barrie, of Glasgow. Usually this factory is driven 
by a 25 horse-power gas engine, but consequent upon the 





Tidal Power Experiments in France. 


Tue grant of a subsidy by the French Government to 
aid in the carryim out of an experimental tidal power 
instailation on the coast of Brittany would seem to uaply 
that the researches already made justify the belief in an 
early practécal realisation of schemes for taking advantage 
of energy produced by the tides. In asking for the graut 
the Minister of Public Works even stated that the problem 
was solved, and that is no doubt true in the sense that 
all the elements exist for partly utilising tidal power. ‘The 
difficulty lies in developing systems that will permit of its 
being done in the best and most economical way possible, 
for while many methods for obtaining power from the 
tides have been proposed, there appear to be very few 
that are likely to justify the expense of putting them into 
execution. The Direction des Forces Hydrauliques of the 


MOTOR LORRY DRIVING FACTORY SHAFTING 


shortage of coal the supply of gas was cut off and Messrs. 
Ba rie were faced with the problem of finding an alter 
native drive or of closing down. As a way out of the 
difficulty the Glasgow repair depét of Messrs. Thornycroft 
suggested that Messrs. Barrie should use one of their 40 
horse-power Thornycroft motor lorries, and the conversion 
was carried out with entirely satisfactory results. Both 
wheels of the vehicle were coupled up to the overhead 
pulleys so that no undue stress was imposed on the back 
axle, and the temporary drive has now been in operation 
every day continuously for several weeks past, and has 
enabled Messrs. Barrie to keep their works running as 
usual. 

Although the engine has only been running on half 
throttle, it has been able, so we understand, to supply 
the necessary power without any signs of over-heating, 
which Messrs. Thornycroft look upon as a gratifying 
tribute to the efficiency of the water-cooling system on 
their vehicles, 











Ministry of Public Works therefore aims at collecting all 
available data with a view of settling upon some definite 
lines of experimental work, and the idea is to grant con 
cessions and spend relatively small sums upon trial plants 
until the results justify) a necessarily heavy expenditure 
upon more powerful installations. There are only a few 
coasts on which the difference between high and low water 
levels is sufficient to [permit of the putting down of 
hydraulic plants. While on the Atlantic coast the tide 
varies from 3m. to 5rh., it is 8m. at Brest and Havre, 
10 m. between Dieppe jand Boulogne, and 15m. in the 
Bay of Mont St. Miche 

For the moment the] system which appears to French: 
engineers to be the m«jst practical is the creation of one 
or more reservoirs seyfarated from the sea by dams in 
which alternators are poupled to turbines of such type 
that they will operate under variable heads of water. The 
systems which depend |}pon floats or hydraulic rams or the 
velocity of the curre:fts are regarded as impracticable 
on account of the size «jad cost of the necessary apparatus 
which would, moreovei} have a hopelessly low mecbanical 
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efficiency. While the system embodying a plurality of 
reservoirs may Offer a solution of the problem, it is foreseen 
that there would still be many difficulties in the way of 
providing turbines at a reasonable price which would be 


capable of working under a head of water which is equal 


to only about a third of the difference between high and 
low water levels; of making those turbines of metals 
that will not corrode; and of coupling slow-running 
turbines with high-speed alternators. It is anticipated, 
too, that the construction of the sluice gates would also be 
very costly in view of the huge volume of water flowing 
into the reservoirs. The idea of obtaining a practically 
constant head of water may be realised by means of a series 
of cascade reservoirs, that is to say, of reservoirs placed 
at various altitudes, but the system is costly, and there 
are those that suggest that a continuity of power produc- 
tion might be better secured by using the intermittent tidal 
energy in association with neighbouring electrical generat- 
ing stations or with the electrical distribution which is to 
be carried out all over France at some more or less distant 
date. 

While recognising these difficulties, the Government is 
of the opinion thet @ start must be made, and it proposes 
to install an plant about 25 kiloms. from 
Brest, either at or Aber Vrach. This plans, 
which will be of #601 like 3000 kilowatts . 
is intended, to po experience and “ materialise the 
difticulties,” to make @ comparison between different 
systems. Also with a view of encouraging research, the 


Government is —— concessions, where for 
the laying down of tidal power ged and— most 
interesting of them will*be that on the 
Rance, me She however, nothing in = been 


settled, nor have any plans been approved of. Moreover, 
it has net yet been decided whether there shall be one or 
several barrages near the middle of the estuary or one long | ™ 
barrage of about 1500 m. near the sea. For the moment, 
the bed of the estuary is being sounded, and it 
is only when that work is completed that the final plans 
will be drawn up. The policy of the Minister of Public 
Works is to proceed cautiously, so as to avoid spending 
money uselessly. At the same time he considers thac, 
even though the first cost of a installation may 
be high, the expendivure will be justified for the reason 
that these tidal works are so far away from the hydraulic 
resources in mountainous districts, so that advantage 
cannot be economically taken of the latter. Still, for big 
installations iv is argued that the only sure elements of 
success are to be found in places where there exist huge 
deep natural basins that do not require the putting down 
of expensive masonry. 

While the French are proceeding cautiously with their 
tidal power schemes and are engaging upon purely ex peri- 
mental work until they can see their way clear to launch 
out on more ambitious undertakings, a ‘French-Canadian 
engineer, M. de Coriolio, backed up, it is said, with Ameri- 
can capital, has submitted a cut-and-dried plan for har- 
nessing the tides in the Bay of Mont St. Michel. The 
works are estimated to cost two milliard franes, and the 
energy made available will be ten milliard kilowatts a 
year. The idea is to utilise this energy for the electrifica- 
tion of the Etat railways, besides making an extensive 
distribution. throughout. Brittany. te State Railways 
are reported to have approved of the scheme in 
but on account of che et a 
as to its realisation. 








THE WORLD COTTON CONFERENCE. 


Tue chief event of the week in Lancashire was the 
xreat cotton conference which opened on Monday last. at 
Liverpool, and continued in session until Wednesday night. 
‘The conference was well attended, some 200 delegates com- 
ing from abroad, chiefly from the United States. On Thurs- 
day the conference went to Manchester, where its activities 
will extend over a week. The lectures and papers to be 
read cover a very wide range, being chiefly technical. To 
engineers the papers of chief are those on 
’ Humidity and Ventilation in Cotton Weaying Sheds,” 
by Mr. Frank Seudder; “ The Future Development of 
Textile Machinery,” by Mr. Arthur J. Holt, of Platt 
Brothers, Oldham; “ The Preparation of Cloth for 
Finishing,” by Mesars. S. H. Higgins and M. A. Hodge ; 

Factory Accidents and their Prevention,” by Mr. John 
Jackson ; * Needed Reforms in Ginning 
and Baling,” by Messrs. Albert L. Scott and F. S. Blan- 
chard; and “ Cotton Warehousing,” by Captain W. P. 
White. It is extremely unfortunate that the holding of 
the conference should synchronise with the trade depression 
due to the existing disputes over wages, which have 
resulted in a general closing down of the mills. Lord 
Emmott, the president of the conference, said at the 
opening on Monday that he believed we should win through 
the present difficult period. He had a firm faith that 
before long we should be needing, as-we had needed in the 
past, millions of bales of cotton per year. He said that 
cotton was still by far the cheapest and most widely 
used of the raw materials out of which the textiles of the 
world were made. International congresses, he said, were 
of great value, and one of the lessons the congress would 
teach was that world peace was necessary to the pros- 
perity of everyone. It would show that nations did not 
grow prosperous on the misfortunes of other nations. 





CaTALoGugcs FoR Mapacascar.—The British Consul at 
Antananarivo, Madagascar—Mr. Percival Helyar—has recently 
written to the Department of Overseas Trade, suggesting that 
it would be of great assistance to the Consulate in its efforts to 
promote trade hetween Madagascar and this country if he could 
be supplied with United Kingdom firms’ catalogues of interest 
tv local umporters. Catalogues dealing with the following manu- 
tactures would be particularly useful, especially if printed im the 
French language :—Agricultural machinery: light ploughs, 
cultivators and planters for cereals and tropical and semi- 
tropical products ; plant and utensils connected with the raising 
and care of stock ; light mining machinery ; and woodworking 
machinery. Catalogues should be addressed direct to his 
Majesty's Consul, British Consulate, Antananarivo, and the 
Department would be glad to receive information concerning 


| contains volatile matters to the extent of some 
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The Use of Wood as Fuel. 


IN March of Jast year a Comniission was appointed 
by the French Minister of Public Works to study the 
best means of using fuels and to suggest the measures 
to adopt to give effect to its findings. A Sub-com- 
mittee was appointed by the Commission to study 
the uses of wood fuel in industries, and a short time 
ago presented a report, which was published in 
** Journal Officiel.”” 1n this report we find a statement 
made by Monsieur Kammerer, the chief engineer of 
the Association of Alsatian Steam Boiler Owners— 
Association Alsacienne des Propriétaires d’Apparei 
a Vapeur—who is a recognised authority on 
matters concerning boilers and under whose : 
the use of wood as fuel in the eastern depart 
France has made very considerable progress. 

Monsieur Kammerer points out that since 


per cent., and that for equal calorific value it 
@ space of from four to seven times as great as 
it would be necessary, in order to produce the same 
amount of heat, to have upon a given grate a depth 
of wood of from four to seven—say, an average of 
5}—times as great as if coal were employed. This 
rule is, however, far from being rigorous or constant, 
for the rate of combustion of wood varies considerably 
with its nature, its degree of dampness, and the 
size of the pieces into which it is split up. Account 

must be taken of these characteristics in 
furnaces which will burn wood with the best results, 
and it must not be forgotten that by reason of the 
very high content of volatile matters and the long 
flames which are the result, there must be plenty of 
room between the fuel and the relatively cold heating 
surfaces to obviate extinction of the flame. 

In practice the adaptation of boiler furnaces for 
burning Jogs of wood up to, say, 1 m. in length, only 
necessitates increasing the depth of the furnace or 
fire-box ; the larger the logs and the damper the 
wood the greater the depth has to be. The increase in 
depth can be obtained in boilers with exterior furnaces 
in two ways, either by lowering the grate but keeping 
it horizontal, or by inclining it more or less at the 
back, the forward portion being left at the original 
level. Either method can generally be adopted with- 
out alteration to the front of the furnace, but either 
prevents the use—the first almost completely, and 
the second if the inclination is considerable—of coal 
at the same time as wood. When the construction 
of the front of the furnace allows of it—for instance, 
if it be in two pieces—the level of the firing doors 
may be lowered, or the whole of the lower part of 
the iropt may be replaced by brickwork and a large 
ding door, more suitable for the charging of wood 
into than are the ordinary doors, may be 
fitted. front part of the furnace thus provided — 
since its duty is rather to dry than to burn the wood 
—should have a large dead plate and not a grate. A 
slight narrowing of the furnace towards the bottom 
by ines the sides, which has the effect of deereas- 
ing the grate area, seems to present advantages from 
the point of view of briskness of combustion. The 
ee ee ee ae adopted in America. 

same result may be obtained by covering the 
grate for its whole length at both sides by bricks 
or other refractory material. Conversions of the 
nature referred to in the foregoing are generally easy 
to carry out, and not costly, so that no manufacturer 
who is forced to burn wood for any Jength of time 
need hesitate to undertake them. 
Boilers having internal furnaces, except those of 
the locomotive type, are much less adapted to burning 
wood than are those with external furnaces. Success 
can, however, be achieved with them either by 
extending the grate in front as is ordinarily done 
for burning wood refuse, or by replacing the flat grate 
bars by small inclined bars of semi-circular form, 
which rest on the bottom of the circular flue. The 
direct contact between burning wood and the under- 
sides of the flue does not have any ill effect. Since, 
although doubled, the volume of the furnace still 
remains relatively constricted, it is well that the wood 
fed into the furnace should be dry and the logs of 
small dimensions. Otherwise the condition of the 
fire will be poor and air will enter in excessive 
quantity. 
As regards steam production, with exterior furnaces 
having dimensions usual for burning coal, from 100 
to 130 kilos., of logs are burnt per square metre of 
grate area per hour, and about two-thirds of the 
quantity of steam is produced that would normally 
be produced by coal, For such an evaporation, how- 
ever, the wood must be -practically dry, so that it 
can burn with sufficient rapidity, and the furnace 
must be almost completely filled, which makes firing 
rather troublesome. 
If the cubic contents of the furnace be increased by 
from 40 to 60 per cont. by lowering the grate, it is 
comparatively easy to burn some 200 kilos. of logs per 
square foot of original grate area per hour, and to 
producs,the same quantity of steam as would be 
the case with coal. A mixture of fuels, such as coal 
and wood, can also be, and frequently is, employed. 
In such cases a fire of coal and slack is first of all built 
on the grate and wood added afterwards. The use 














many advantages, such as the ease with which a 
sudden demand may be met and the facility wit! 
which the fires may be banked. 

As regards the management of the fire and the 
regulation of the draught, it is almost impossible 
at any rate, it is difficult—to give @ priori advice, o1 
general directions, and all the more so because neither 
the colour of the fire nor the amount of smoke pro- 
duced is the same as when coal is burnt. Systematic 
analysis of the gases of combustion and the regular 
taking»of temperatures can alone show whether « 
not cotmbustion is being effected economically. 

A Weed fitad boiler can produce as much stean 
boiler, as many trials carried out }\ 
n iation have proved. If equall; 

alts are not achieved, it is because—leaviny 
air Out of account—in grates which have no‘ 
ified and which are often 0! 
the gases of combustion for th. 
gr part of the time leave the furnace at too hig): 
@ temperature. They may do so for two reason: : 
the flames are too long or the temperature «: 
the furnace is so low that the heat transmitted | 
radiation direct to the heating surfaces is reduce:(. 

The following advice can, however, be given ‘ 
}those who are proposing to burn wood for indust.: 
purposes. Do not burn anything but dry wo! | 
if it be wet, dry it before burning it. Split up lox 
which are too thick, so that they are never more ths: 
a decimetre—say, 4in. square. With boilers havin. 
festernal furnaces, all that need be done to them t. 
render them suitable for burning wood is to lower tl: 
grate as much as possible, so that the wood may !» 
piled on it to a considerable depth, but care must bo 
taken that the flames do not impinge on the heating 
surfaces. Lastly, find the best opening for the damper 
by analysing the gases. Usually, it will be found 
that it should bea little less Open than when burning 
coal. 

The Sub-committee then goes on to make reference 
to specific instances in which wood has been used 
successfully in place of coal, not only for firing steam 
boilers, but as fuel for gas producers for such work as 
glass furnaces and asphalt boilers. It states, further 
more, that when they recognised that the shortage 
of coal might seriously restrict their activities, a 
certain number of owners of Martin steel furnaces 
set themselves to ascertain whether wood fuel would 
operate successfully in their gas producers. The 
problem appeared to present considerable difficulty, 
having regard to the high quality of gas which is 
absolutely necessary for the production of the correct 
temperatures. Experience has shown, however, that 
without any serious modifications, and if adequate 
attention be paid to the process of gasification, it is 
possible, with steel works gas producers, to substitute 
wood for coal, either in part or entirely. In order 
to show that successful results were obtained only 
in isolated instances, the Sub-committee has given 
reports which were communicated to it by Monsieur 
Léon Lévy, the managing director of the Compagnie 
des Forges de Chatillon, Commentry et Neuves- 
Maisons ; by Monsieur Dumuis, managing director 
of the Société des Aciéries et Forges de Firminy ; 
and by Monsieur de Haut, managing director of the 
Société des Forges de Franche-Comté. 

At the works of the Franche-Comté Company, 
steel is being regularly produced with a consumption, 
per ton of metal, of 200 kilos. of coal of average quality, 
and from 420 to 500 kilos., according to quality, 
of wood. About 450 kilos. of wood take the place of 
200 kilos. of coal. The wood is fed into the producers 
in pieces as large as 66 cm.—nearly 2ft. 9in.—long, 
so as to avoid the troubles which attend the sawing 
up and handling of pieces of smaller size. The only 
alteration made to the gas producers, which are of a 
somewhat old type and have fixed grates, was to 
increase the height of the body so as toaugment the 
depth of fuel bed. The results obtained have been 
quite satisfactory, and the only disadvantage experi- 
enced is that the time necessary to do a given amount 
of work is 10 per cent. greater than if coal only were 
used 

The gas producers of the Martin Steel Works of the 
Firminy Company were fed with a mixture of coal 
and wood during the last three months of 1919 and 
the first three months of 1920. Starting in April of 
the latter year, the use of coal was entirely abandoned. 
The producers employed are of the Hilger self-clean- 
ing type. They were not altered in any way, either 
for burning the mixture or when using wood alone. 
The wood employed is normally in pieces 20in. long, 
and the logs have diameters not greater than 12 cm. 
—say, 4fin. Sawdust and wood chips are, however, 
used as well. The fire is started with coal, but the 
change over to wood alone is effected without any 
difficulty. The producer is filled with wood right up 
to the top, so as to get as thick a bed of fuel as possible. 
During the first quarter of 1920 the consumption of 
fuel per ton of ingots actually sold was—wood 
515 kilos., coal 148 kilos. With wood aJone the con 
sumption over a period of more than three months 
averaged about 700 kilos. The company, which 
usually has three furnaces each of 25 tons capacity at 
work, has found no difficulty whatever in employing 
wood gas, nor has it experienced any reduction in 
output which can be attributed to its employment. 











any action taken in the matter. 


of such a mixture, when it is available, presents 





Before proceeding to fire their furnaces with wood 
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vas, the engineers of the Neuves-Maisons works 
inserted in their Poetter gas producers an inner wall, 
the object of which is to force the gas to pass through 
the whole thickness of the fuel bed before reaching 
the delivery outlet. The space between the inner wall 
and the walls of the producer is filled with coke. 
The charging arrangements were also modified, since 
they were not, as they existed, suitable for feeding 
wood. The logs employed are some 16in. long, and 
if too large in diameter, they are split up. Faggots 
and saw mill refuse are also fed into the furnace. 
With an air pressure equivalent to a head of from 
20 mm. to 30 mm.-of water and without the use of 
steam, the average composition of the gas obtained 
is :—CO,, 6.6 per cent,; CO, 23.3 per cent.; CH,, 
3.30 per cent.; H, 11.9 per cent. During a trial 
extending over fifteen consecutive days the average 
consumption of fuel per. ton of metal produced was 
625 kilos.. of wood and 26 kilos. of coal, these figures 
taking account of stoppage in production for Sundays 
two periods of twenty-four hours each. 

As compared with former experience, it was ascer- 
tained that 2.1 tons of wood replaced almost 
exactly one ton of good quality coal of a heating 
value of about 7000 calories. No, special difficulty 
was experienced in changing over from charging the 
producers with coal alone to charging them with 
wood alone or almost alone, nor has the working of 
the steel furnaces had to be modified in any way 
because of the new gas. 

In summing up its findings, the Sub-committee 
took occasion to impress on industrialists, especially 
those whose works are in the vicinity of forests, the 
advisability of carefully considering whether or not 
it would be worth their while to employ wood as fuel. 
The resources in France of wood suitable for burning 
are such that in forest regions a very considerable 
tonnage of coal might be saved without in any way 
injuring the forests themselves. Indeed, the Com- 
mittee considers that the forests would benefit by 
the process, since reafforestation might be carried 
out more judiciously and intensively than in the past, 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE HYGIENE OF FACTORIES. 

Sin,—In your issue of the 10th inst., page 622, third column, 
there is an article by John G. A. Rhodin, F.1.C., and I would 
particularly direct attention to the first thirty-one lines thereof. 
Surely the lines contain matter for both men and employers to 
“ mark, learn and inwardly digest." May not the words also 
apply to the workshops and methods in many other of our 
industries, where the lighting and working accommodation is 
hopelessly out of date and inadequate, both during the day or 
night  “ Plenty of light ” is a crying need, not only to enable 
the operative to work to the greatest advantage for his own 
comfort, but also for that of his employer. If “ competition is 
the soul of business,’’ then the best of lighting and most hygienic 
surroundings for the working staff are arnong the great essentials 
towards success in dealing with it. At least that is the opinion of 

June 4th. ZAMAZ. 


OLL FUEL BURNING AND COAL CONSUMPTION 
OF LOCOMOTIVES. 


Sir,—Referring to Mr. Cecil Poultney’s two letters in your issve 
of the 10th instant, with the regard to the first I should like to 
point out that there are two ways of inefficient firing. One is 
when there is not sufficient air to promote proper combustion, 
and the result is smoke which can be detected ; the other—and 
which I hold is a far more likely source—is when there is too 
much air. This latter gives a perfectly clear chimney. but there 
is no way of detecting the extent of the excess air. In addition 
to the heat waste owing to the rise in temperature of the unneces- 
sary air and nitrogen, oxidation in the fire-box, &c., is likely to 
be very much more acute. I believe it is very much better to 
adjust the air to suit the oil supply so that you know exactly 
where you are. 

I notice that Mr. Poultney, in his letter on the subject of 
“ Locomotive Coal Consumption,” quotes the Midland compound 
as burning .129 lb. per ton-mile in 1909. I would like to refer 
you to the paper I read before the Institution of Civil Engineers 
in 1914, when I showed that with superheated compound engines 
the consumption came down to . 068 Ib. per ton-mile, as compared 
with .092 lb. per ton-mile with similar engines working under 
similar conditions and using saturated steam. 

As Mr. Poultney states, many variables arise when engines 
on different services on different lines are compared, but I 
thought examination of the figures I quote would be of interest. 
The figures I refer to include the weight of the engine and tender 
two-thirds loaded. Henry Fow er. 

Derby, June 13th. 








THE intimation by Colonel Pringle, in his report on the 
Abermule accident, that the west end loop points, 332 
yards from the signal box, may now be coupled to and 
worked therefrom, is in anticipation of the issue of the 
revised Requirements as to New Railways. The last— 
1914 issue preseribed 250 yards as the maximum distance 
for facing points, and 300 yards if worked by power, and 
therefore the points in question were coupled to « ground 
frame, controlled from the signal-box. This modification 
will not only simplify the working and reduce expense, but 
will allow the block regulations to be fully observed, in 
that a train must not be allowed to approach from the 
signal-box in the rear ‘‘ until all the points necessary for 
the safety of the approaching train have been placed in 
their proper position.” 





The Institution of Civil Engineers: 


Engineering Conference. 


Aw Engineering Conference is to be held under. the 
auspices of the Institution of Civil Engineers on Wednes- 
day, Thursday, and Friday, June 29th and 30th and 
July lst. On the previous Tuesday evening, at 9 p.m., 
Sir George T. Beilby, F.R.S., will deliver the twenty- 
seventh James Forrest Lecture on ‘* Fuel Problems of 
the Future,’ in the theatre of the Institution, On the 
Wednesday, at 10 a.m., the President will open the Con- 
ference and will welcome delegates from the American 
Engineering Societies, who will thereafter convey a message 
of goodwill from American to British engineers, and will 
present the John Fritz Medal awarded to Sir Robert 
A. Hadfield, Bart. 

The Conference will be divided into sections as follows :— 
Section I, Railways, Roads, Bridges and Tunnels; 
Section I1., Harbours, Docks, Rivers and Canals ; Section 
IIL, Machinery ; Section IV., Mining and Metallurgical 
Processes ; Section V., Shipbuilding ; Section VI., Water- 
works, Sewerage and Gasworks ; Section VII., Electricity 
Works and Power Transmission. : 

The following programme of the meetings, which, how- 
ever, is subject to revision, has been prepared :— 


WEDNESDAY, JUNE 29ru. 


Section I.--11.30 a.m. to 1 p.m.: “ The Structural Out- 
lines of our Home Railways,” by Mr. Alexander Ross ; 
“ Tunnel Maintenance,’ by Mr. O. G. C. Drury. 

Section IJ.—11.30 a.m. to 1 p.m.: “* To what Dimensions 
should Docks be Constructed to Provide for Future Re- 
quirements,”’ by Mr. C. R. 8. Kirkpatrick; ** Ship and 
Harbour Design and Equipment as Affecting the Rapid 
Loading and Discharging of Cargo Vessels,” by Mr. A. R. T. 
Woods; “ The Development of Cranage Facilities for 
Discharging Vessels of the Largest Size,” by Mr. H. J. 
Deane. Joint discussion with Section V. 

Section II.—2.30 p.m. to 5 p.m.: ** Reinforced Concrete 
for Wharves and Breakwaters,”’ by Mr. G. FitzGibbon ; 
“ The Best Way of Protecting Reinforced Concrete from 
Marine Deterioration,” by Mr. F. E. Wentworth-Sheilds ; 
* Reasons for the Deterioration of Reinforced Concrete 
Structures above Mean Tide Level,” by Mr. L. H. Savile. 

Section I1].—11.30 a.m. to 1 p.m.: “ Comparison 
between Reciprocating Pumping Engines and Turbo- 
driven Centrifugal Pumps,’ by Mr. H. Lupton ; * Exhaust 
Steam: Its Employment for Power, Heating, &c.,”’ by 
Mr. E. R. Dolby. 

Section 1V.—11.30 a.m. to 1 p.m.: “ The Employment 
of Water Power in the Development of the Mineral 
Industry,” by Mr. J. W. Evans; “* Recent Developments 
in Coal Cleaning Processes,’ by Mr. R. Nelson; “* The 
Frangois Cementation Process,’ by Mr. H. 8. Ball. 

Section V.—11.30 a.m. to 1 p.m.: “* Ship and Harbour 
Design and Equipment as Affecting the Rapid Loading 
and Discharging of Cargo Vessels,” by Mr. A. R. T. Woods ; 
“ To what Dimensions should Docks be Constructed to 
Provide for Future Requirements,” by Mr. C. R. 8. Kirk- 
patrick; ‘“ The Development of Cranage Facilities for 
Discharging Vessels of the Largest Size,” by Mr. H. J. 
Deane. Joint discussion with Section II. “* The Necessity 
for and the Possibility of Development of the Coasting 
Trade,’ by Mr. W. L. Roxburgh. 

Section VI.—11.30 a.m. to | p.m.: “ The Utilisation of 
Waste Heat in Gasworks,” by Mr. E. G. Stewart ; 
** Desiderata in the Qualities of Town's Gas,”’ by Dr. J. 8. 
G. Thomas. 

Section V1II.—11.30 a.m. to 1 p.m: “ Low Power 
Factor,’ by Mr. R. O. Kapp. 


WEDNESDAY, JUNE 29ru. 


At 9 p.m. a series of photographs of the war areas in 
Flanders and France, from Zeebrugge to Verdun, specially 
taken by Sir Alexander B. W. Kennedy, F.R.S., past- 
president, will be shown by him as lantern slides. 


THURSDAY, JUNE 307s. 


Section I.—10 a.m. to 1 p.m.: “ The Use of Reinforced 
Concrete on Railways,” by Mr. W. W. Grierson ; ** Impact 
Tests and Allowances,” by Mr. H. J. Fereday. 

Section I11.—10 a.m. to 1 p.m.: “* The Influence of the 
Automatic and Semi-automatic Machine on the Skill and 
Resourcefulness of the Mechanic and Operator,”’ by Mr. 
A. H. Hall; “ Mechanical Appliances and Labour in 
Loading and Unloading Ships’ Cargoes,” by Mr. A. Musker. 

Section 1V.—10 a.m. to 1 p.m.: “ The Elastic Limit,” 
by Professor W. E. Dalby, F.R.S.; “* The Effect of Scratches 
in Materials,” by Professor E, G. Coker, F.R.S.; “ Da 
to Tires and Rails Caused by Brakes or Slipping Wheels,”’ 
by Mr. C. P. Sandberg; “ The Existing Practice of 
Inspecting Work and Materials,” -by Mr. G, Hatton. 

Section V.—10 a.m. to 1 p.m.: “* The Design of Fabri- 
cated Ships from the Labour-saving Point of View,” by 
Mr. M. E. Denny ; ** Economy of Labour on Shipbuilding 
as Effected by Fabricated Ships, &c,,” by Mr. J. C. 
Telford ; *‘ Recent Tank Research in Screw Propellers,” 
by Mr. E. R. Mumford. 

Section VI.—10 a.m. to 1 p.m; “ Straw Filters for 
Sewage Purification,’’ by Mr, E. H. Richards and Mr. M. G. 
Weekes; ‘ Activated Sludge,’ by Mr. J. Haworth ; 
* De-watering Sludge,”’ by Mr. J. D. Watson. 

Section Vil.—-10 a.m. to 1 p.m; “ Battery Locomo- 
tives,’ by Mr. J. Dalziel. 


FRIDAY, JULY Isr. 


Section I.—10 a.m. to 1 p.m.: ** Road Vehicles and their 
Relation to Road Surfaces,” by Mr. R. G. H. Clements ; 
* Advantages of Bituminous Macadam, by Mr A 
Dryland. 

Section I1.-—10 a.m. to 1 p.m ‘The Conservancy and 
Maintenance of Rivers from thé Point of View of Land 
Drainage,” by Mr. C. H. J. Clayton; “ The Effect of 
Shuices and Barrages on the Discharge of Tidal Rivers,”’ 
by Mr. R. F. Grantham; “ The Utility of Models for 
Estuarial Experiments,’ by Mr. G. E. W. Cruttwell ; 
“ The Relative Advantages of Dredging and Training 





Walls in Estuaries,” by Mr. H. Cartwright Reid, C.B. 












Section 11.—2.30 p.m. to 5 p.m.: “ The Use of Inertia 
Ge in Pile Driving,” by Mr. E. Latham ; “ The Bear- 
ing Power of Soils,” by Mr. A. L, Bell, 

Section I11.—10 a.m. to 1 p.m.: “ Internal Combustion 
Engines with Large Cylinders,” by Sir James McKechnie, 
K.B.E.; “* The Mechanical Advantages of Electric Loco- 
triotives Compared with Steam,” by Sir Vincent L. Raven, 
K.B.E. Joint discussion with Section VII. 

Section IV.—10 a.m. to 1 pim.: * The Effect of the War 
on Mineral Supplies,” by Mr. T. Crook; “ The Utilisation 
of Exhaust Steam in Turbines,” by Mr. M. Deacon ; 
“ Steam versus Electric Winding,” by Mr. W. C. Mountain ; 
‘The Relative Values of Protective Metallic Coatings for 
[ron and Steel,” by Mr. 8. Cowper-Coles. 

Section V.—10 a.m. ‘to 1 p.m.: “* Recent Progress in 
Large Diesel Engines for the Mercantile Marine,” by Mr. J. 
Richardson ; ‘* Experience with Marine Turbine Reduc- 
tion Gears,” by Mr. R. J. Walker and Mr. 8. 8. Cook. 

Section VI.—10 a.m. to 1 p.m.: “* Compensation Water,”’ 
by Mr. Edward Sandeman; “ Pipes for Pressure ‘Con- 
duits,”” by Mr. F. W. Macaulay ; ** The Relation of Run-off 
to Rainfall,” by Mr. H. Lapworth, D.Sc. 

Section VIT.—10 a.m, to 1 p.m.: “ Economic Limits of 
Distribution from Coal-fired Stations;” ‘ Low-voltage 
Overhead Distribution,” by Mr. B. Welbourn; “ The 
Mechanical Advantages of Electric Locomotives Compared 
with Steam,” by Sir Vincent L. Raven, K.B.E. Joint 
discussion with Section III. 


TIME-TABLE OF VISITS TO WORKS. 


In connection with the Conference a series of visits has 
been arranged. It is not practicable to state detailed 
arrangements at this stage ; they will be intimated to those 
who take part. 

Wednesday, June 29th.—({A) The National Physical 
Laboratory, Bushey Park, Teddington ; (B) the Stone- 
bridge Park Electric Power Station, London and North- 
Western Railway; (C) the works of Siemens Brothers, 
Limited, Chariton; (D) the locomotive works of the 
Great. Eastern Railway at Stratford; (E) the works of 
Vickers Limited at Erith. 

Thursday, June 30th._{F) The Thames deep-water 
wharves at Tilbury ; (G) the Victoria Dock, Royal Albert 
Dock, and the Royal Albert Dock Extension (South) ; 
(H) the Littleton Reservoir of the Metropolitan Water 
Board at Ashford, Middlesex; (J) the Lots-road Power 
Station of the London Electric Railways; (K) the Fuel 
Research Station, East Greenwich. 

Friday, July \st.—{L) The works of the Associated 
Equipment Company at Walthamstow ; (M) the works of 
Fraser and Chalmers, Limited, at Erith ; (N) the Wimble- 
don Power Station and Repair Shops of the London and 
South-Western Railway ; (O) the London County Coun 
cil’s Becontree Housing Estate, Dagenham ; (P) Automatic 
and Trunk Line Telephone Exchanges of the General Post 
Office. 

As previously announced, the Summer Meeting and 
Engineering Conference of the Institution of Mechanical 
Engineers will be held on Thursday and Friday, June 30th 
and July Ist. The programme will be published later. The 
subject of the Conference will be ‘The Means of In- 
creasing the Thermal Efficiency of Heat Power Plants.” 








THE ENGINEERING TRADE WAGES DISPUTE 


Tux following memorandum of an interview between 
the Engineering and the National Employers’ Federations 
and the Amalgamated Engineering Union, the Federation 
of Engineering and Shipbuilding Trades, the National 
Union of Foundry Workers and the National Federation 
of General Workers, held in London on June 15th, 192), 
was issued at the conclusion of the conferences at the 
Ministry of Labour :- 

Further discussions have taken place between repre- 
sentatives of the employers and the trade unions. As a 
result, the employers have agreed to suspend until the end 
of June the notices of reductions already posted. The 
trade unions will ballot on the offer of the employers, 
whick is as follows :— 

The following reductions shall take effect on the under- 
noted dates :— 

(1) The 124 per cent. and 74 per cent. Ministry of 
Munitions bonus shall be withdrawn—4} per cent. and 
24 per cent. respectively at the commencement of the first 
full pay in July, 1921; 4} per cent. and 24 per cent. 
respectively at the commencement of the first full pay in 
August, 1921; 4} per cent. and 24 per cent. respectively 
at the commencement of the first full pay in September, 
1921. 

(2) 3s. off time rates and 7} per cent. off piecework rates 
at the commencement of the first full pay in October, 1921. 

(3) 3s. off war bonus of 26s. 6d. when the Ministry of 
Labour index number of the exeess cost of living arrives 
at 115 per cent., but not earlier than the commencement 
of the first full pay in November, 1921, 

Meantime the trade unions instruct their members to 
continue at work. 


Signed on behalf of 
Engineering and National Employers’ Federations, 
Auuan M. Sarrs, Chairman. 
James Brown, Secretary. 
Amalyamated Engineering Union, 
J. T. Brown.ie. 
A. H. Smerrvursr. 
The Fedcration of Engineering and Shipbuilding Trades, 
Joun Hr... 
Frank SMITH. 
The National Union of Foundry Workers, 
Tuomas CHADWICK. 
James FuLTON 
The National Federation of General Workers, 
I. N. Ben 
James O'GRADY’ 








Tue Associated Society of Locomotive Engineers and 
Firemen, after being in Leeds since its establishment 
forty-one years ago, is removing its head offices to London. 
































































uormal pitch, or helix angle, is wrong. 
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Skew Gear Design. 


By F. EK. LINDSAY, A.M,I. Mech. E. 


ln making special skew gears practical gear cutters | 
often show great skill in generating 
corrected teeth with standard hobs. But in that case 
it is not easy to find the pressure angle, arc of contact, 
&c., or to control the tooth thickness and pitch at the 
same time. A corrected tooth gives no idea of the 
angle. For example, the teeth in Fig. 4. look very different, 
but they are ali drawn to 20 deg. pressure angle. Further- 
more, when slight alterations are necessary, such as | 
blunter teeth, a change in ratio, or in blank diameters, a 
tedious process must be gone through again. If, however, 
the teeth are laid out, all the properties are known, and | 
several shapes can be designed and discussed before | 
expensive gauges and cutters are made. 

In the following notes an example has been taken with | 
wheels at fixed centres of ljin,, working at right angles, 
ten teeth in driver with a maximum blauk diameter of 
2',em., nine teeth in driven wheel, with & maximum 
blank cliameter of 1°/,,in. ; invelute teeth, to be corrected, 
if necessary, te get # reasonable pressure angle without | 
undercutting. 

As the blanks must not exceed a given diameter and the 
centres are fixed, and as they do not overlap very much, 
the pitch cireles are fixed, or almost so. If the radii of the 
pitch circles meet in the centre of the overlap they will give 
the maximum addenda—see Fig. 1. This gives addenda 
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| of the small wheel equals the lead angle of thé la 
| wheels to be used in designing the teeth. For a short time 








41 min, is used for both wheels, because the i angh | 
8. 


The next requirement is the pitch radii of the #nayinary 





the normal sections of the intermeshing teeth pass along 
two ellipses, the maximum radii of which, if continued 


two phantom gears running together like ordinary spur | 
wheels—see Fig. 3—with this advantage that in real | 
wheels, if the teeth are corrected and the blank of the | 
pinion cannet be enlarged, a whole tooth may have to be 
dropped, but in this case the teeth pitches need not adkt | 
up into complete. pitch circles, as only a small part of each 
are is in existence. 

The maximum radius of an ellipse at the small axis is | 


| 
, which gives 3'/,in. radius for the driver and */j<in. 
| 


B 


radius for the driven wheel. 


Designine tHe TEETH. 

The imaginary pitch circles found may now be used to | 
design teeth es for spur wheels. Simce in this ease the | 
large wheel is driving the small, correction if used, will be | 
employed to get the root of the driven wheel teeth strong. | 
The normal pitch was found to be .327in., and that will 
be the circular pitch of the imaginary wheels. If a tooth | 
of standard proportions is first designed, it can be seen 
if correction is required. Standard depth = .225in., | 
standard addendum .104in., tooth thickness .1635in. | 
1t is well to draw the teeth to a scale several times full ' 





the small wheel 
5.302 
625 x 29° 
eomplementary angle will do for the other wheel. ‘My, 
slight alteration from the angle on which the teeth wer. 


5, 302in., the tan of the lead angle will be 


Lead angle for cutting = 53 deg. 30 min. Thy 


what amounts to | into circles, may be looked upon as the pitch circles of | designed will not. affect the tooth thickness, as the angl. 


has been altered about 3 deg. and the sec of 3 deg. is only 
1.0014; this gives about .00023in. in a tooth thickness. © 

The teeth at C—Fig. 4—are not necessarily the best 
shape—any intermediate tooth between A and C mht 
serve—but must be taken as showing one way of designiny 
skew gears under restricted conditions, that is, with ti. 
centres and gear ratio fixed and outside diameters almost 
so. 


DRAWING AND CHRCKING THE InvoLUTE CURVE, 

A very usual way to draw involute curve; is with » 
pencil at the end of a piece of string, unwound from a dis 
the size of the generating cirele. If fine wire, such a, 
spark coil secondary winding, about .008in. diameter i, 
used instead of string and pins stuck round the generatin, 
circle about Jin. or so apart, very aecurate curves may |») 
drawn from any given generating circle through any poi! 
on the pitch circle with great speed. When an accurat+ 
large scale drawing is required, the tooth thickness on th. 
tip cirele should be calculated, the curve will then pas. 
through two known points, one on the pitch circle, the 
other on the tip circle. Lf it does not the pins may hav» 
to be moved in or out a little, to make up for the straight. 
between tho pins, or thickness of pins and wire, and sv 
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of ®/y,in., pitch diameter of driver I}in., pitel dia | size. Fig. 4 shows the standard proportion teeth at A, make the wire the same length as the arc unwound, The 


meter of driven wheel I}in., but as it is almost certain 
the teeth will have to be corrected and thus make the 
widenda of the small wheel teeth longer, Ijin. diameter 
for the driver and I}in. diameter for the driven wheel 
might be tried—=see Fig. 2. 

The lead angle must now be found. For one turn of the 
tlriver the driven wheel makes 1'/, turns; therefore the 
lead of the «river will be 14 by # by I'/,in. = 3.927in. 
The circumference of the driver’s pitch circle is Ijin. x 

3.927 
” 0.39; 

* 5.89 
angle 33 deg. 41 min., an angle that ought to be quite 
satisfactory. The lead angle of driven wheel = 90 deg. 

33 deg. 41 min. = 56deg. 19min. Lead of driven 
wheel It xe tan 56 deg. 19 min. inches = 5.302in. 

5.89. 


The circular pitch of the driver io i™- 


tan lead angle o- driver . 6667, lead 


.589in., the 


normal pitch will be .589in. x sin 33deg. 41 min. 


.327in. Check with the equation 
< number of teeth 


u 


w  -- see helix angle 
normal pitch x number of teeth 


= x cosee lead angle 


= twice centre distance. 
-327 x 9 327 x 10 
7 


x sec 33 deg. 41 min. + 


In this case 


‘ cosec 33 deg. 41 min. should equal 3; if it does not, the 





the teeth have been corrected. 


and the corrected at C, where the root radius of the small 
wheel has been enlarged by '/,,in. to just inside the 
generating cirele. ‘The root radius of the other wheel 
has been reduced by */,sin., and now almost coincides 
with the generating circle, the total depth being kept the 
same in both cases. In this way undercutting has been 
got rid of, but if the thickness of the teeth were not 
adjusted the teeth of the small wheel would be too thin 
and the others too thick, as shown at B—Fig. 4. 

The standard tooth thickness for both wheels on their | 
pitch e:rcles was foura to be .1635in.; what is added to 


| the thickness of the teeth of the small wheel mu: t be taken 


from the tooth thickness of the other. If the tooth thick- 
ness of the small wheel is made, say, .2in.—see dotted 
teeth at B—the thickness for the other will be .327in. 
— .2in. = .127in.; the teeth are then as at C, the roots 
of both teeth are about the same thickness, yet the tips | 
of the small wheel teeth are not too thin. The blank 
diameter of the driver will be Ilfin. + (.04lin. x 2) | 
= 1.957in., the blank diemeter of the driven wheel will be | 
lim. -+- (.167 ~« 2) = 1.459in., both inside the maximum 
blank diameters allowed. 

All the information is now obtained to make the tooth 
gauges, from which the milling cutters are made. If these 
cutters are kept fairly small there should be very little | 
interference in cutting, as the tooth flanks have a good 
slope. } 

Probably the best lead angle for cutting will not be | 
the one found for the pitch circle, as that is near the 


method of checking is shown at Fig. 5. 

CE half tooth thickness on pitch cirele ; 
angle CO E. 

Angle C O F pressure angle. Angle AO G and length 
A G are next foun. 

AG — CF = are FG; from this is found angle F OU. 

COF + FOG —AOG = angle COD. 

COE-—-COD angle DOE; from this A B can be 
found = half tooth thickness on tip circle. 

In drawing the curve, start from C, draw down to H, 
then up past the tip circle. The curve should pars through 
A. In fixing the wire to the pencil, wind the wire two or 
three times round a small nick in the lead and fasten to the 
pins forming the cleat. 


this gives 








Tue sort of treatment to which light railway rolling 
stock is subject in South Africa is described in the Journal 


| of the South African Institution of Engineers by Mr. R 


Drennan, in the course of a paper on the handling of 
timber from the forest to the saw mill. The brass bushed 
axle box, he says, has not proved a success in that class 
of work. It is often necessary to take a truck off the rails 
to let others pass, and the natives find it easy to lift one 
side up and turn it upside down; this means that all 
the oil in the oil well is emptied on the ground, with the 
result that the next trip means a new bearing. The con- 


root circle of one wheel and the tip circle of the other, now | struction of the ball bearing obviates this trouble, and the 


The lead angle about | 
halfway up the teeth, working from the small wheel, will 


The angle 33 deg. | be at a radius of */,in. + '/,gin. = fin. As the lead of | 





trucks can be turned over without any damage occurring. 
There is also the additional advantage of less friction and 
&@ saving in oil. 
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THE MIDLANDS AND STAFFORDSHIRE. 
(From our oui Correspondent. ) 


Improved Strike Outlook. 


STAFFORDSHIRE iron and steel masters anticipate 
that the ballot by the colliers will terminate the coal 
strike. If it does not, e i will prove to have 
been sadly out. Assuming that the termination is within 
reach, ironmasters are very gratified at the turn which 
events have taken. Peace should have come long ago. 
In the Black Country everybody is heartily tired of the 
struggle and anxious for the resumption of normal trade 
activities. In no district, probably, distress been 
more acute than in this area. The hardships experi d 
by the numerous little communities that cluster round 
Old Hill and Cradley Heath have been unprecedented. 
At Cannock Chase and in the Warwickshire coalfields the 
position of the miner is so bad that among the rank and 
file the feeling is overwhelmingly in favour of the accept- 
ance of the pro . The general opinion in this district 
is that the t will reveal a substantial majority in 
favour of a resumption. That the strike has run its course 
is evident, and many of the miners in the Black Country 
are prepared to disregard the edicts of the Federation 
and return to work. Colliery owners in the Old Hill 
district have received many applications from men willing 
to resume their duties at the pits, a state of affairs which 
clearly demonstrates how utterly weary of the dispute 
a large section of the miners has become. Operations 
have, in fact, been commenced at the Twin Colliery, 
Rowley Regis, as the result of an arrangement arrived 
at between the management and a deputation repre- 
senting the men. The Cannock Chase mines are not so 
much subject to the ravages of fire and water as those 
in the Old Hill district, so that there will not be so much 
delay in resuming work in this coalfield. The safety 
men will have to make sure of the roads and take the 
precautions which are so essential to the well-being of 
the men, however, and that will take time. Hope is 
entertained that steps will be taken to avert a disastrous 
blow to the mining industry in the Old Hill area, which 
has been threatened for some time owing to the cessation 
of pumping at the Hawne and other stations due to lack 
of funds, and to which I referred some weeks ago. The 
opinion is held that the ‘installation ofmore modern 
pumping machinery is necessary to cope with the inflow 
of water, and the Mines Department, which has been 
appealed to, has now advised a scheme for pumping, 
and has recommended a loan for this purpose. The 
Treasury has been induced to take the responsibility for 
the cost of pumping at the Windmill End station for one 
month. Mr. G. 7 Timmins, one of the coalowners in the 
district, has e his belief that the New Hawne 
and Witley Collieries, Halesowen, have already both been 
drowned out permanently. It is hoped that action will 
be taken at once and disaster avoided. - The 
impression in the Black Country seems to be that if the 
ballot should result in the being accepted, work 
could be resumed in the majority of the collieries in this 
area on Monday week. Owing to the bad state of the 
roads and roofs, however, a large number of men will be 
unable to re-start for a considerable time. 





Tron Market and Coal Costs. 


The local iron market has been less stirred by 
the ted end of the coal strike than might have been 
goantiity' Gnpested, iase Wellaabtads eee nee 
prospect in the settlement, of the cheap coal 
recovery of the iron market must depend. It is agreed 
that months must elapse before furnaces can generally 
be re-started. Fuel at pre-strike prices is regarded as 
quite useless to enable the ironmaster and the maker of 
steel to meet foreign competition. It has 
that nothing short of a reversion to pre-war 
slack could be bought at about one-fourth 
about one-third of their present cost, will put the iron 
and steel trades in a position to com successfully 
in the markets of the world. That may be a correct state- 
nt i 





subsided to enable the position to be grad lly str 
in readiness for the revival which is bound to come when 
money values are once more stabilised and credit can be 
re-established. No great eagerness of demand can at 
present be discerned in any branch of the Birmingham 
finished iron market. Some transactions are being con- 
ehaded with the idea of tiding over the interval between 
now and the temporary disorganisation which must ensue 
before a full resumption of trade becomes possible. But, 
surprising to state, the progress of the iati for 
the strike settlement has caused little stir in the market. 
As to forward iron buying, that is, of course, out of the 
question till the ironmasters know what they may expect 
to pay for fuel when the miners begin working again. 


ort 
J 


Uncertain Pig Iron Values. 


There is a good deal of instability about present 
vig iron quotations. Though foundry pigs are so scarce, 
the prices asked for the remaining stot widely. 
Derbyshire makers were off the market this week: There 
are trifling stocks at one or two of the furnaces, but 
market operations are now confined to anything that 
merchants chance to have control of. Staffordshire has 
not been stripped quite bare. The business pessing is so 
small, however, and is so subject to individual circum: 
stances that it is not possible to define the course of prices. 
As much as 180s. to 185s. is mentioned, but limited lots 
of iron are sa‘d to be obtainable on terms much more 
javourable than these. A small amount of Cleveland iron 
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also is on the market. The cost, on the basis of last 
makers’ price, works out at something over 140s., but 
second -hands . Nort ire close foundry 
begtear ny. be eis Aaa A good deal of Belgian iron 
is coming in @t something short of 140s. delivered here. 
The difficulty which foundries are experiencing in replenish- 
ing their stocks of fuel are keeping down the 
consumption, however. Very high prices are being paid 
for foundry coke. In one case £6 per ton is reported to 
have been paid for a consignment from Durham. 


The Engineers’ Wages. 

The engineers’ wages national situation has 
occupied much attention at the hands of Birmingham 
employers this week. Local firrns are pointing out to the 
operatives’ leaders here that it is important to keep in 
mind what is, after all, the easential consideration, that a 
reduction of wages does not necessarily mean a reduction 
in earnings. What, the Birmingham master engineers 
very naturally ask, will it profit the operatives even if 
they are able to maintain their wages at a point which 
cannot be supported on economic grounds, if by so doing 
the result is to keep industry in a moribund condition, 
and to give them employment, say, for twenty-hours per 
week instead of forty-seven? It were surely better to 
face willingly the inevitable facts of the situation, and for 
the employers and the men’s union to act jointly in 
seeking to reduce the cost of production to a point at which 
trade will once again begin to move. It would seem 
reasonable to suppose that the country now should be 
experiencing an engineering boom through supplyi 
markets which have been starved. The supreme n 
of the country is to get trade once more on the move, 
and to effect this inducements have to be given. Our 
cost of production is not less than three times as much 
as it was before the war, and in markets where the currency 
is depreciated to, say, one-half of its pre-war value—a 
moderate example—a simple calculation gives the price 
which the consumer now has to pay compared with before 
the war. In the face of acute adversity, the country 
has shown a most remarkable restraint, and it is to be 
hoped that the common sense which has been demon- 
strated by inaction will be even more fully proved by 
action of the right kind. Our national slogan should 
now be, ‘ Get trade moving.” 


Cheap Steel. 


A development causing some concern in this 
district is the revival of German competition in the steel 
market. A number of Birmingham merchants have 
received quotations for tubes, billets, slabs and finished 
bars at prices not only substantially below British quota- 
tions, but effectually competitive with other continental 
material. One of the compensations of the war to Stafford- 
shire tube makers was the di of German 
competition in the world’s markets. In the past this 
has been destructive, and a good deal of trade was 
lost to the local works in consequence. Local makers 
have recently met their old competitors, in connection 
with foreign contracts, in a way which shows that Germany 
is out for business. A good deal of cheap steel is now on 
offer, some at lower prices than have been quoted by 
France and Belgium. One merchant states that he has 
been, quoted for gas tubes at quite 40 per cent. below 
Birmingham and Staffordshire prices, A short time ago 
German efforts after British trade were checked by the 
export duty. An effort was made by the e to 
pass this on to the British consumer, but the effect was 
to turn down for the time being all this business. par- 
ently the Germans no longer ask that the buyer pay 
the import duty, and it is elear they do not intend to allow 
this matter to impose an insu le obstacle in the way 
of British business. A significant letter was received 
this week from a large house in Holland, which made no 
secret of the fact that the object was to sell German steel. 
It pointed out that as the British Government had decided 
not to charge duty against goods coming through Holland, 
there was now no obstacle in the way of sending any 
quantity of German steel to this country, With regard 
to home production, with steel strip offered by conti- 
nental shippers at prices which amount to about £16 
delivered here, there is only a very: inconstant market, 
though some unassociated houses have stocks which they 
would be glad to sell out at £2 below the association rate 
of £20. 





LANCASHIRE. 
(From our own Correspondents. ) 


MancueEster, Thursday. 
Iron, Steel and Metals. 


As this column must be written before the result 
of the miners’ ballot is known, it is impossible to say 
exactly what effect the acceptance of the terms will have 
upon the iron and metal markets here. It is true that there 
is a strong belief in the prompt settlement of the coal 
trouble, but that is not quite the same thing as positive 
knowledge, and the most confident of the optimists must 
feel that he may, after all, be mistaken. Hence, very 
little business is being done on the assumption that fuel 
will be plentiful again in a few weeks, but there will 
probably be rather more activity next week in all our 
markets. 


Copper. 


The market for copper is still waiting for this 
possible revival of trade before making decided 
upward move which has been ex for so long, There 
has been a considerable contraction of the output, and no 
doubt some progress has been made in the consumption 
of the large quantities of old metal left over from the war. 
But there is yet plenty of copper and brass in the market, 
and more especially old brass. The copper producers are 


inclined to think that this large supply of old metal stands 
in the way of their sales; but if one converses with a 
scrap merchant, one gets the idea that the demand for 
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cannot well be that consumers are buying less new copper 
because they are buying more scrap, or there would be 
no room for the obvious depression of dealers in scrap. 
Probably the truth is that the demand for copper has not 
yet begun, because consumers do not yet see a clear way 
ahead. When they do, we may have the advance in 
copper prices which has been awaited so long. The busi- 
ness in copper with Germany seems to be going on steadily, 
and apparently that country shows a better ability to 


absorb copper than any other at present. Tin has been 
rather of late, and the price has still been moving 
down . The actual consumption of tin at the moment 


is far from satisfactory, and rhaps some of those who 
have been supporting the market are getting a little tired. 
At any rate, there has lately been some selling in influential 
quarters. There is quite a large supply of tin, and what is 
wanted now jis a revival in consumption. This may take 

in South Wales if we can get back our fuel supply, for 
it is improbable now that the South Wales tin-plate works 
have much tin in stock. Much depends upon whether or 
not the Federated Malay States Government will attempt 
to sell much of the tin held in stock. Any such attempt 
would probably bring about a further fall ; but the price 
of tin, as compared with many other metals, is now quite 
moderate. Lead and spelter have been both very quiet 
markets for the last week. It is said that the American 
position in lead is weaker. About our own consumption, 
we shall be able to judge better when the coal strike is 
settled. : 

Pig Iron. 

The market for foundry iron here is very un- 
settled. There were rumours of cheap Northamptonshire 
iron being offered, and it is said that merchants still have 
@ little Cleveland which can be sold here at £7 108., but 
Derbyshire and Lincolnshire iron seem to be off the market 
now, and the last prices taken were about £9 per ton 
delivered. It seems to be assumed that the mines—or 
some of them—will be working next week, and the ex- 
pectation is that some of the steel works will get going 
shortly afterwards. This perhaps accounts for a firmness 
in hematite iron, which is no longer offered at £7 10s. 
in Cleveland. The re-starting of the steel works may 
cause a demand for hematite and basic pig, and perhaps 
for steel scrap, but it is a question whether many orders 
for steel will be forthcoming at the present range of prices. 
Founders are now doing very little, and the demand for 
castings is not what it was, so that even great temporary 
scarcity of foundry iron may not force prices up as some 
people seem to expect. 


Finished Material. 

There is very little actual business yet in finished 
iron and steel, and the nominal prices remain as they were. 
It is assumed that manufacturers are waiting for definite 
news about coal before they tackle the question of reduced 
prices ; but in the meantime Germany has begun to offer 
material at very low rates. It was reported that German 
steel billets were offered at £6 per ton f.o.b., which should 
mean ‘about £7 delivered in our markets, as against £11 
per ton quoted nominally by British makers. German 
steel plates are also offered at many pounds below the 
prices quoted here. The question is whether there will 
be enough cheap foreign finished iron and steel to keep our 
consumers going; for, if so, there is little use in manu- 
facturers here beginning to produce again—assuming, of 
course, that this foreign iron and steel is allowed to come in. 


Scrap. 


There is some inquiry just now for wrought 
sc and steel scrap, which suggests that people are 
thinking about buying what they can while the prices 
remain low. It is quite unreasonable to suppose that 
wrought and steel scrap can remain at £3 per ton after 
the regular consumption of this material is resumed. 
Cast scrap is steady here at £6 5s. to £7 per ton, according 
to quality, but consumers have not yet begun to buy in 
any quantity. 

Export Credits and Lancashire Trade. 

At the last meeting of the Board of the Man- 
chester Chamber of Commerce, the Board approved a 
resolution asking the Government not to apply the export 
credits scheme in the case of shipments to India and 
British Possessions in the Far East, the reason given being 
that the existing financial facilities were adequate to the 
needs of the trade, and the application of the Government 
credits scheme would only increase the difficulties of the 
exporters, who had a considerable quantity of goods not 
taken up. The Board of Trade, acting on this advice, has 
decided not to apply the credits scheme to the shipments 
mentioned above. 


Barrow-in-Furness, Thursday. 
Hematites. 


Throughout this district complete idleness still 
prevails in the hematite pig iron trade. Industrially and 
commercially, business still remains very much in the back - 
There have, however, been inquiries, and, given 


a settlement of the coal trouble this week-end and with a 
cheapened supply of fuel, there is every likelihood of at 
least a few furnaces being put into blast at a not distant 
date. There cannot, however, be any general resumption 
in operations until such time as the position improves 
with regard to production costs. At the same time, 


smelters are anxious not to remain idle too long, even if 
they have to work at a slight loss for the time being. At 
ames the quotation for mixed Bessemer numbers is 


wer than has been the case for a few years, but every- 
thing points to a further cut jn the immediate future. 
Nothing is being done at the mines. 
Steel. 


During part of last week the Barrow Hoop Works 
were engaged, but apart from this the whole of the steel- 
producing nt was standing idle, and_at the moment 





serap copper and brass is worse than it has ever been. 


It 





prospects of a restart are not bright. 
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Shipbuilding and Engineering. 


There is a very quiet state of affairs in the ship- 
building and engineering trades. At the Barrow shipyard 
short time is being worked, except on a Commonwealth 
Line steamer, which is shortly to be launched, At the 
moment the outlook is very far from being satisfactory. 








SHEFFIELD. 


(From our own Correspondent.) 
A More Hopeful Feeling. 


Trere is a distinctly more hopeful feeling here 
regarding the industrial outlook, but it must be admitted 
that contemporaneously there prevails a strong pessimistic 
opinion in some quarters that this year will have run its 
course before any real improvement takes place.: On the 
whole, I believe the optimists are gaining most ground— 
and I am glad. The last few weeks, truly, have been 
very black, but you may talk with sound business men 
now who believe the worst has been experienced: If one 
desires to be gloomy, there is plenty of opportunity still : 
but, taking the long view, the outlook is clearing. With the 
exception of a few sections—notably the men who are 
known as engineers because’ they are members of the 
A.S.E. and kindred unions—the workmen are showing a 
more reasonable spirit regarding the question.of thé war 
bonuses. It is observable in many directions. Last week 
T mentioned a case in which an employer put the question 
to his men whether, by agreeing to a small reduction in 
their bonuses, they would assist him to secure a rather 
considerable order, or vice versé. T am pleased to be able 
to add that the men agreed to conditions making the 
order assured. Then, again, though it is scarcely within 
the province of a letter of this kind, it may be of interest 
to note that during the latter end of last week terms were 
arranged in the silver and electroplate trade, which, of 
course, is closely allied with the cutlery industry, by which 
the lock-out of 6000 employees was avoided. There is 
still a good deal of leeway to make up ; but it is practically 
certain that, if onty Labour, at this late hour, will throw 
in its lot, heart and soul, with Capital, the remainder of 
the year may prove very’ much better than so many people 
prognosticate. 


Some Good Contracts. 


Evidences are not lacking. Some very-~ big 
engineering contracts are being placed in, this, country, 
and in certain of them Sheffield is hoping to have a‘ con- 
siderable share. I have not heard anything further yet 
regarding the report that Japan is to give out an order 
for a 16,000-ton forging press, but, if there be good ground 
for it, what more natural than that the business should 
eome here, where the hitherto largest forging press—of 
12,000 toms—was made’? The. contraet for almost 
£300,000—£294,000 to be exact—-which the Metropolitan- 
Vickers Electrical Company, of Manchester, hag; secured 
from the Victorian Government for generating, plant of 
50,000 kilowatts, is certain to benefit Sheffield to some 
extent. Metropolitan-Viekers, of course, is the old, British 
Westinghouse business, which was acquired jointly by 
Viekers and the Metropolitan Carriage, Wagon and 
Finanee Company, of Birmingham, and eame wholly 
into the hands of Vickers when the latter bought out 
the Metropolitan Carriage undertaking a year or so ago. 
At the time of the fusion, I believe, there was some talk of 
making Sheffield the headquarters of Vickers’‘électrical 
engineering activities, and, as it is, the River Don Works 
play an important part in them, there being some very 
fine plant in operation. It may be expected, therefore, 
that some of the work of constructing the turbo-alternators 
required at Melbourne will be carried out here; though 
the contract is not quite so good as it looked at first glance, 
for it is understood that of the £294,000, nearly one-half 
has to be expended in Victoria. It is satisfactory, how- 
ever, that the contract, like that which has just been 
secured by the Armstrong firm in Nigeria, was won in 
open conmpetition, there having been ten British, American 
and Swiss tenders. On a smaller scale, but with an even 
more direct interest for Sheffield, is the series of contracts 
recently booked by the Brightside Foundry and Engi- 
neering Company, amounting in value to about £55,000. 
Two of the orders are complete installations of hot-water 
heating, one for the Air Ministry for £30,000 and the other 
for a large institution in the North of England for about 
£12,000._ Other contracts in hand are for his Majesty's 
Offiee of Works in London and for the heating of a hospital 
in Birmingham. In many other directions one hears of 
good business being secured or very promising inquiries 
coming to hand, These are chiefly on overseas account, 
but travellers in the home markets tell me that in lighter 
steels the demand developing in some centres is remarkably 
encouraging. The latter do not appear to be for heavy 
lots, because people are buying cautiously in case of a 
sudden collapse of the market, but it proves fairly con- 
clusively that, given reasonable conditions, trade would 
not be slow in recovering. 


Electric Power for the Works. 


There was an interesting discussion at the last 
meeting of the Sheffield City Council on the question of 
the charges for electricity—a debate in which manufac- 
turers using the Corporation current, as most of them do, 
were deeply concerned. A special committee was appointed 
some time ago to inquire into the question, and a resolii- 
tion adopting its report led to the discussion. The report 
pointed out that the great increase in units sold had made 
possible the maintenance of the low price per unit for 
lighting. In addition, the introduction of the metallic 
filament lamps in 1909 reduced the consumption of current 
used by 70 per cent., and the later introduction of the 
gas-filled lamps in 1919 further reduced the consumption 
On the basis price of 4d. per unit, the-original 
1000 hours was £3 6s. 8d. and is now only 10s. 
** Having given the whole matter 
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report continues : 


cost 


The 


very full consideration, the Committee recommends that 





the percentage increases—which are 50 on all 


present 


units over 2d., 75 on all units for tramways, and 150 on all 


units under 2d.—be varied so far as the 150 cent, 
seale is concerned by reducing it from 150 to 125 after the 
June quarter of this year. The Committee regrets to find 
that the figures do not justify a reduction in either of the 
other two classes of users, but further recommends that 
when costs are somewhat more stabilised the basis prices 
be revised, unless in the meantime the recommendations 
of the Electricity Commissioners have rendered it. un- 
necessary.” This decision, of course, was in favour of 
the manufacturers who, as steady users throughout the 
day when the current is not used for lighting and ordinary 
domestic purposes, except to a verysmall extent, obviously 
deserve some special consideration, for it is they who do 
so much to bring the price of domestic purposes within 
reach of the smallest house. Beside, as the mover of the 
resolution stated, it is in the interests of the city that 
manufacturers should get power at the lowest possible 
price. The question of power cost very often makes all 
the difference between getting an order and losing one, 
and if orders come to Sheffield the workmen, as well as 
the manufacturers, benefit. They must not, the mover 
urged, play fast and loose with an undertaking that had 
cost nearly three millions sterling. An amendment that 
all consumers be charged for current at the same rate, 
whether for power or light—the very thing against. which 
manufacturers have been fighting for months past—was 
defeated, and the report was adopted. 


Orders Going Abroad. 


There was another matter discussed on the same 
occasion, namely, why a contract for iron pipes for the 
Damflask balancing tank had been given to a French firm, 
and why those pipes could not have been bought in Eng- 
land. ‘The reply was that the lowest tender from any 
other firm was £1291 6s. 4d., while the French firm's price 
was £719 11s. 2d., so that the Water Committee had effected 
a saving of £571 15s, 2d. The water engineer went to 
Liverpool to examine the pipes, and wired the general 
manager of the waterworks that they were very satis- 
factory. It was stated that with regard to fron pipes of 
that kind, there is a very close ring among home manu- 
facturers. Singularly enough, a discussion of the same kind 
took place the following day at a meeting of one of the 
District Councils in the neighbourhood. Tn this case 
water pipes were required for the Council's housing scheme, 
and an order was said to have been placed with a British 
firm as long ago as June of last year, but had!not yet-been 
executed. It became an urgent matter, and an order was 
passed to a Belgian firm, which delivered two wagon loads 
of pipes within three days. The pipes were £3 per ton 
cheaper than the British article, and were stated to be 
“quite as good.” The Council decided that no more 
orders which ought to be fulfilled at home will be placed 
abroad ; but the question which suggests itself to one is 
whether the facts really are as stated. Can we not, when 
almost everyone is looking round corners for work and 
firms generally are complaining of a lack of new business, 
supply the home market with iron pipes ? The contention 
was that, apart from the question of price, British firms 
could not or would not deliver. Iron pipe manufacturers, 
T should imagine, have an answer of some kind to such a 
Stiggestion, whilst regarding the matter of price, if a 
“ring” is really driving orders abroad, it surely has 
ceased to perform the reasonable function for which it 
came into existence—to safeguard the legitimate interests 
of manufacturers—and has become a menace to trade. 
But there, again, pipe makers may have a very sound 
answer. 


The Colliery Position. 

As to the colliery position, theré seems every 
probability, at the time of writing, that the end will come 
some time this week. What I mentioned last week, to the 
effect that many of the men were only too anxious to 
return, has since been fully borne out, for sections of the 
miners in the Yorkshire, Derbyshire and Nottinghamshire 
coalfields have openly declared that the strike has lasted 
ten weeks too long, and in one instance the owners of a 
colliery were invited to reopen the pits at once. However, 
the result of the ballot should be known by the time this 


appears in print. 








NORTH OF ENGLAND. 


(From our own Correspondent. 


More Cheerful Tone. 


AttTHovucn only very limited attempts at any- 
thing approaching ordinary trading are to be observed, 
the feeling in commercial circles m'the North of Bnyland 
is of a decidedly more cheerful character, and the tone 
generally is optimistic regarding the result of the ballot 
among the miners. The terms offered by the coalowners 
are regarded as generous and extremely favourable to 
the men. The spirit in which they are couched almost 
craves for peace. But that spirit is quite consistent with 
an iron resolve to exclude the:pool. So far as can be gauged 
in examining the details of an exceedingly complicated 
issue, the miners will be much better off under the proposed 
wages system than under a system which will drain one 
district to supply the financial deficiencies of another 
district, and which must kill the spirit of effort and enter- 
prise in both. In the Northumberland and Durham coal- 
fields it is confidently expected that the voting will show 
a considerable majority in favour of resuming .werk. ) The 
more reasonable among the workers have realised that the 
reduction was inevitable, and having ceased to worry on 
that score, are anxious to be earning wages again. They 
also realise that if the struggle were to continue no area 
would receive a greater set-back in trade than the North- 
East Coast, for the prosperity of its coal trade has been built 
up on its export. It is expected with confidence that with 
the coal strike settled there will occur a healthy revival 
of trade. Of course, it cannot be hoped that within a 
short period the country will recover the heavy losses it 
has suffered, but further loss can be prevented and a 





Cleveland fron Trade. 


Althotigh it is generally believed! that the miners’ 
ballot will result in industrial peace, there is no disposition 
to optimism in the pig iron trade. It is feared that fuel 
prices are likely to be still too high to permit of a resump- 
tion of pig iron manufacture on a remunerative basis, 
and ironmasters, seem inclined to adhere to the decision 
to keep the furnaces idle rather than risk a resumption 
with the certain prospect of losing money. , But in any 
case fuel is not likely to be available in any quantity for 
@ week or two, and the position will need to become much 
clearer before any general resumption of local industry 
may be anticipated. Sir Hugh Bell, Bart., in a speech 
at the annual meeting of Messrs. Bell Bros. this week, 
pointed out that the only hope of a resumption of pros- 
perity in the iron trade lay in a reduction. in the price of 
coal. He felt that by the terms of the proposed settlement 
the resumption of work would be on conditions which 
could only be of a temporary character, and must be further 
amended before the trade in which they were engaged 
became anything like healthy. “‘ We do not see our way,” 
he added, ‘‘ to make Cleveland iron at a price which would 
command the market on anything like the basis of the 
figures which are under consideration by the miners. I am 
doubtful as to the terms submitted to the men, and 
question whether it will be found possible to earry on the 
trade on the very complicated terms of the settlement.” 
Sir Hugh also thought that it was impossible to connect 
the payment of wages with the profits earned in an under- 
taking such as the iron trade. Wages were regulated by 
much more general laws, and to select a particular trade 
as a guide to wages to be paid in that trade would not be 
found to be a sound proposition. Stocks of foundry iron 
have not yet apparently been exhausted, but if the nriners 
go back and the foundries re-start, the little foundry iron 
remaining will soon be mapped up and a scarcity seems 
probable. However, it is still possible to get a little Cleve- 
land foundry iron at 130s. for home use and 135s. for 
export. Forge, mottled and white iron are still plentiful, 
and even the relatively low quetations of I17s. 6d. and 
115s. per ton respectively fail to attract buyers. 


Hematite Pig Iron. 


East. Coast hematite pig iron is displaying a 
slightly firmer tendency consequent upon the prospects 
of a resumption at, the steel works. ‘There have been 
fair quantities sold at 160s, per ton for home consumption, 
and makers are less inclined to cut prices for export. 


Manufactured Iron and Steel. 


In the manufactured iron and steel trade there is 
as yet no movement, but hopes are now entertained that 
if the miners’ ballot be favourable orders will be released 
in greater volume. The difficulty is that prices are still 
very high, and makers are unable to cut them much further 
till costs fall. Black sheets have been advanced by 3s., 
the present price being £22 10s., while galvanised corrugated 
sheets, 24in. gauge, are now £24 per ton, an advance of £2. 


The Coal Trade. 


There is a much brighter and lighter tone in the 
northern coal market as the result of the possibility of an 
early termination of the strike. The ballot of the miners 
in the counties of Northumberland and Durham is believed 
to be certain to result im favour of aceepting the owners’ 
latest terms, and thereby secure the £10,000,000 subsidy 
offered by the Government... There is beginning to be 
manifested some little desire 6n the part of exporters and 
others to re-commence ‘picking up the threads of their 
business once more, though there remam many signs of 
hesitation and caution which are entirely due to the uncer- 
tainty and doubt regarding the conditions of trading for a 
few weeks even if the strike should end immediately. The 
colliery people without exception maintain a most decided 
diffidence and reserve regarding the reswunption of export 
trading in the near future. Most of them expeet to be able 
to realise higher prices for the first few weeks after the 
strike is finished, and in any case, being im possession of 
orders which will carry them over the first month or two. 
they are showing a somewhat stiff front regarding the 
booking of business where early deliveries are in question. 
The general tone of the market is distinet!y firmer, and the 
recent: figures are rigidly adhered to by the collieries for 
a few weeks after the resumption of output by reason of 
the fact that the demand for the home market will be se 
extensive for a while that until the depleted stocks have 
been replenished there. will be very limited quantities 
available for export. In|the export section of the trade 
inquiries from the Continent continue to circulate, but they 
are usually for special classes of steam and gas, and are 
probably put about as much to keep in touch with price 
movements here as to secure supplies, however desirous 
the inquirers may be to obtain them., There are supplies 
of foreign coals to be had, presumably in any quantity. 
but whether the volume of this class of trade is heavy or 
the reverse is hard to gauge owing to the difficulty expe 
rienced in gaining reliable information. It is understood, 
however, that American coals, as well as continental 
qualities, are to be had in abundance. The coke position 
is unsatisfactory and uncertain, the large stocks which 
were in hand haying all been cleared, and when there will 
be any considerable quantities on offer again is most 
uncertain, 








SCOTLAND. 


(From our own Correapondent, ) 


What Gain? 


Arrer ten weeks’ pursuit of a vision, the miners’ 
leaders, or the powers behind them, have come to earth 
and made a move in the direction of reason and peace. A 
ballot, such as it is, has been proclaimed. While the 
principle of the “ open” ballot may be contrary to the 
spirit of fairness and against the possibility of arriving 
at a true index of the yiews of the voters, from the indica- 





effort made to pick up the threads of our foreign 





tions given, in certain districts at least, it seems certain 
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that the men will use their own discretion, be their action | quently it was decided to submit the whole facts of the 


known or unknown. Granted a vote in favour of resump- | 
tion, what have the leaders gained for, their, followers 7 
The men go back on a 2s. reductionyhéve ldst eleven weeks’ 
pay, and have now to rebuild the funds of their unions, 
and also to repay, in some cases, huge loans to other 
bodies. In short, has the miner or his leader gained any 
advantage whatever, and. is the situation, from the 
workers’ point of view, any better than if he had continued 
at work’ On a reduction of 38. €d. per shift ? Wholesale 
injury has been wrought to industry all over fie country, 
and certain spirits may find consolation in*that fact; but 
will the worker ever learn that strikes, no matter what 
slight objective may be gained, never make.a bad position 
better, and that every fellow-worker, no matter what 
trade or occupation is followed, must inevitably suffer 
through such action ? As on former occasions, the miner 
to-day, through blind subjection to a certain form, of 
leadership, is faced with an enormous burden of debt 
and with an occupation in a precarious position. Wherein 
lies the gain ? 


Imported Coal. 


The question of imported coal.has been a matter 
of diseussion in the Glasgow Town Couneil, certain mem- 
bers: being against the utilisation of imported goal, owing, 
ostensibly, to cost and quality. On May 10th the Gas 
Committee ordered from America and Canada 50,000 tons 
of coal, and 30,000 tons have been delivered to date, the 
first delivery being made on May 24th. The price, 
delivered at the gasworks, was 66s. 6d. per'ton. For home 
coal procurable now the quotation was 83s. per ton 
delivered, compared with 38s. 10d. before the strike. 
In the opinion of the manager the fuel secured was a 
good gas-making coal, and better for making by-products 
than anything procurable at home 


Ironworkers’ Wages. 


fronworkers’ wages have been under discussion 
between the National Light. Castings .lronfounders’ 
Federation and the National/Union of Feundry Workers, 
the Central Iron Moulders’ Association, the General 
lronfitters’ Association, and the Joirit Committee of Light 
Metals Trades Unions. The employers sought to reduce 
wages by fis. per week and 15 per cefit. On piece rates from 
the first pay day in July, and a further reduction of 12} 
per cent. in day men’s wages and-7} per cent. in piece 
rates from the first pay day in August. At an adjourned 
conference in Glasgow, it was decided to recommend a 
reduetion from July 4th of 3s. per week from time workers, 
and 7} per cent. from piece rates, and a further 3s. and 
74 per cent, from August Ist. The further consideration 
of the additional 12} per cent. and 74 per cent, reductions 
are postponed meantime 


Steel, Iron and Coal. 


With the production at a standstill, little or no 
business has been done, and the past week hms therefore 
been featureless. In view of the brighter prospects of 
peace, however, greater interest has been, shown,in the 
markets, and arrangements are going forward inst a 
re-start. Some inquiries have been received within the 
past few days, which indicate a slight revival both at 
home and abroad. In the anticipation of cheaper oncosts 
it is hardly possible to give quotations meantime, and 
there seems little use in attempting.to do so. In-any case 
produters can only name deliveries as sooti as possible 
after’ the re-start, Cheaper fuel»is:expeeted, and other 
charges are also expected to fall, but it. would .bem pre- 
carious procedure to attempt calculations at present. 
Foreign goods have perhaps advanced a little, but Are stil! 
a long way below pre-strike figures for home materials, and 
something approaching the former standard must be estab- 
lished by the latter before much business can be ted. 
Steel merchants ean still command fair stocks of steel 
plates, the supplies which arrived from: America just before 
the strike having not yet been,exheusted,.. Continental 
materials still arrive in fair quantities. .Home pig iron is 
now very searce, some grades being almost exhausted. 
Of course, production has been entirely stopped for some 
weeks now. Prices are said to be increasing im consequence 
of this shortage. There has been, naturally, no change 
in the coal trade from the general standpoint. Deliveries 
of imported coal to municipal departments have improved, 
but apart from national services hardly any movement 
takes place. An occasional lot falls available for ordinary 
disposal, but the price is no inducement. For home coal 
about 90s, per ton is quoted, screened varieties, and 65s. 
for unscreened, with dross at 45s. per ton. Imported fuel 
still varies between 60s. and 90s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Settlement Terms. 


Tae terms of the Government and the coal- 
owners for the sevtlement of the strike have had a very 
mixed reception in South Wales, and it is by no means 
easy to prophesy what the result of the ballot will be. 
The chances are that scarcely a two-thirds majority will 
be ‘férthcoming to continue the strike, but at the same 
time that is not to say that there will be full resumption 
of wotk, om Monday next, even should the M.F.G.B. 
Executive declare the strike off at the end of this week. 
Since writing a week ago events have fulfilled very largely 
expectations as to the basis upon whieh a settlement 
would be arrived at, viz., that it would resolve itself 
almost entirely into a question of wages. The position, 


however, is that.a.National Wages Board is coneeded, 
but the national pooling of profits is wholly eliminated. 
The national delegate conference decided mot to. gives a 
lead to the rank and file as to how they should vote, and 
the reason for this is that at the conference last week it 
was stated that the miners’ leaders had been acensed of 








standing between the men and a settlement. Cofise- 





case to the men, so that they might decide for themselves, 
The Exedutive) of the South, Wales) Miners’, Federation, 
at» its j at which artangement# fof the tmllat 
were made, followed the course of the national body in 
that it refrained from expressing any view as to the 
way the men should vote. The speeches of the leaders 
at mass meetings of the miners have in a large measure 
been of an explanatory’ clifiractér, But all have by no 
means Withheld their own views as to terms an@ whether 
they should be accepted or not. As anticipated, the 
leaders have not escaped’ censure, They» have: been 
accused of again letting the men down, and of, not, being 
leaders in the true sense. They are accused.of resorting 
to a ballot, which has been described as “ cowards 
castle." The actual terms proposed for a settlement 
have been variously described as ‘* nebulous,” as leaving 
the men “ in a fog,” as a “ big advanee ‘upon previous 
offers’; while Mr. Vernon Hartshorn has held out no 
hope that a continuance of the struggle would bring the 
men better terms. On: the whole, .quite .a@ . number 
of mass meetings have passed resolutions opposing 
acceptance of the proposals, which leads one to 
the belief that even should the ballot for the whole 
country fail to reach the necessary two-thirds majority 
to prolong the struggle, it is by no means improbable that 
the national Executive may find itself in a difficulty, 
or that further resistance may be offered by a large 
percentage of the miners in this district. Reference has 
been made by more than one leader as to the effect of 
acceptanee of the terms upon unemployment in the coal- 
field. There is undoubtedly the danger of a good deal of 
unemployment, but whether acceptance of the proposals 
will result in throwing out of work about 80,000 men in 
South Wales, as stated by one well-known leader, is ques- 
tionable. Those who are engaged on the commercial side 
of the industry certainly fail to see where the demand 
for coal from abroad is to come from to keep all collieries 
going regularly, end as everyone knows, there were far 
more men engaged at the collieries before the “stoppage 
than there was work for... Whether many of them will 
secure re-employment. when the strike is oyer is certainly 
very doubtfal. 


The Ballot Paper. 


Difficulty in ganying even approximately what 
the result of the ballot will be is increased by the form 
in which the questions are submitted to the miners, and 
it certainly looks as if the extremists had seized their last 
opportunity to embarrass members ofthe rank and file 
and cause some confusion by having inserted. on the 
ballot paper the question whether they are in favour of 
fighting on for the principles of a National Wages Board 
and a national pool with loss of Government subsidy of 
£10,000,000 for wages if no settlement by June 18th, 
instead of permitting the fight to be a straight one on the 
question as to whether they are in fayour of accepting 
the Government’s and Owners” terms. The only instruc- 
tion to the workmen was that by the general secretary 
of the M.F.G.B., to “ place your X in the space, provided 
for, the purpose.” No steps were taken) to, advise the 
miners that the two questions on the ballet paper were 
alternative questions, with the result that it is by no means 
improbable that many workmen, who are ready to resume 
work, will vote in favour of the terms &nd at the same 
time show their disposition to .contiftue to fight for the 
national pool when the conditions are more favourable 
to them, by putting their X opposite this question. 


Terms Expressed in & s. d. 


It is natural that one of the questions most 
frequently submitted to leaders at mass meetings should 
be as to what the Government and coalowners’ terms 
represent in cash to the workmen. Several leaders have 
by no means come through question time very satis- 
factorily, and have sheltered themselves by confessing 
that they did not know where they. were on the quéstion, 
and that the terms were nebulous, Inseme instances 
mischief has been done by the proposals and their effect 
not being placed properly before, the men It is clear 
that if the terms are accepted the first reduction in wages 
will be 2s. per day on the wages before the stoppage 
This will operate until August Ist, when there will be a 
further cut, and it is very evident that many leaders are 
more nervous as to what may then beppen than they are 
now. However, to afford the miners some enlightenment 
upon the position, and to agsist. them in voting, the secre- 
tary of the South Wales Coalowners’ Association has 
issued a statement on the offer made, in which he states 
that from the date of resumption of work and until August 
ist the wages of the workmen will be 2s. per shift less than 
the. wages paid in March last. . After August Ist the 
amount of any further reduction will be determined between 
the Government and the Miners’ Federation until the 
Government subsidy of £10,000,000 is exhausted. In 
South Wales the standard rates will remain those of 1915 
and not those of 1914. The minimum of 20 per cent. is 
given on the 1915 standard rates, to which have first to 
be added 6.6 per cent. The minimum of 20 per cent. is 
therefore equal to 28 per cent. on the 1915 standard rates. 
The 1915 standard rates are subject to an addition, of 
6.6 per cent. in order to make them equivalent to the 1914 
wages. Thus, for instance, taking a 1915 standard rate 
of 6s. 104d., this rate, plus 6.6 per cent., equals 7s. 3.94d., 
which, plus 20 per cent., equals 8s. 9.52d., which is 
equivalent to 28 per cent. on és. 10}d. A further state- 
ment sets forth that from the date from which work is 
resumed to August Ist, wages will be made up of 1915 
standard rates, plus 55.83 per cent., plus 8s..and the’ 20 
per cent—or 2s. The 14.2 per cent. on piecework rates 
for the reduction in hours will also be paid., In effect it 
means that the Sankey wage will cease to be paid, and the 
war wage will only be paid on time worked. The minimum 
rates payable until August Ist.next aregiven, and. the 
seale Shows that the total wages for a week of six days 
works out-as follows :—-Colliers (piece workers), £4 15s. 1d. ; 
colliers (day), £4 10s. 10d. ; colliers’ helpers, £3 16s. 9d. ; 
hauliers (above 18 years of age), £4 4s. lld.; assistant 
timbermen, labourers, &c., £3 16s. 9d. “As regards the 
further reduction in wages for Anygust, the statement 








adds that it is suggested that this is not likely to exceed 
another ls. per shift, possibly less, and it is pointed out 
that until June_30th, I - @ guarantee is given that wages 
will not cota belo 20 per cent. on the 1914 wages 
or 28 per cent. on the 1915 standard. 


Business. 

Those who ar® not engaged in the coal trade 
would have thought probably that business had by this 
time been tHsumed in readiness for the re-start of work 
in the edalfield, but the fact. ia that comparatively little 
has been done. Buyers abroad are for the most part looking 
on, and exporters hesitate to enter into engagements 
which they may not be able to carry out. The position 
is not clear enough yet, and the chances are that business 
will not open out until the miners are definitely back at 
work. One factor which is also exercising a check upon 
operations is the fear that there will be a restriction upon 
exports for a time, and that in order to safeguard and 
replenish home requireniéats ‘the old system of licences 
will be re-introduced. If exporters are to have full oppor- 
tunity of finding orders for coal it is certain that all restric- 
tions must be abolished and the trade be given a free 
hand. There is evidence of a desire on the part of con 
sumers abroad to get back to pre-war conditions, when 
Welsh coals were exported in a much Cleaner state than 
has been the ease since. The desires of buyers im every 
way must be studied, and their confidence restored, They 
must..be assured that the_ particular coals they require 
will be shipped. It is only in this way that competition 
with foréign coals can be assisted. At the moment the 
outlook is uncertain, and collieries are not yet) eom 
mitting themselves to definite prices. It has to be borne 
in mind that paucity of demand and inability, to maintain 
regular working of pits enhances costs, and it may be that 
on this account alone many pits will not be able to work 
at all.. So far, indications as to prices are on the basis of 
50s. for best Admiralty large, and 45s. to 47s. 6d. for second 
Admiralty large, with 20s. for superior steam smalls aud 
45s. for patent fuel 


Labour Items. 


Apart from the miners” dispute, demands are 
being made upon the coal trimmers at South Wales ports 
for a reduction of 30 per cent. in the trimming tariff, 
with certain modifications in working corditions, . The 
trimmers are holding meetings to decide their action, and 
although no official statement is forthcoming, it is appar 
ently the intention of the workmen to resist the demands 
of employers. In the of Swansea trawler owners 
and their employees a settlement of the wages question 
has been come to. The men have agreed to a reduction 
in wages of 10s. a week, except as regards the firemen, 
whose reduction will be 8s. 6d. per week. 


case 


Colliery Acquisition. 

Messrs. D. R. Liewellyn and H. Seymour Berry, 
the well-known South Wales coalowners, have acquired 
the Rock Colliery, Glynneath. This-eolliery was idle for 
some time previous to the strike. . The. purchasers intend 
to develop the colliery in connection with other property 
already held by them in that area 








Latest News from the Provinces, 


WALES AND ADJOINING COUNTIES: 


The Railways Bill. 


Tue Railways Bill continues to meet With con: 
siderable opposition. The Cardiff Chamber of Commerce 
has passed a resolution’ opposing the measure, end the 
Commercial Committee of the South Wales Coalowners’ 
Assogiation has adopted a resolution viewing with appre- 
hension the proposed compulsory grouping of the whole 
of the South Wales railways serving the coalfield jn the 
hands-of the Great Western Company, thus creating a 
huge monopoly of the tramsport of the mineral trade of 
this district. It is urged that the grouping should be at 
least voluntary and not compulsory, in order to give the 
trade an opportunity tO maintain its freedom, and that 
the Railways Bill should be amended accordingly. 


Swansea Metal Market. 


The conditions show no appreciable change, and 
the early termination of the coal strike is not calculated 
to have any great influence on the steel and tin-plate 
trade for a time, as there are comparatively few orders 
about of any account. 


Contemplated Closing of a Dock. 


Owing to trade depression, the manager of the 
Swansea Harbour Trust has written to the Swansea 
Corporation Electricity Committee, stating that the 
Trustees _contemplate the closing of the North Dock, and 
asking whether the Corporation is prepared to share in the 
establishment and other charges incurred if the dock is 
to be kept open. The Corporation's reply is that it cannot 
see its way to make any contribution towards the estab- 
lishment and other charges. 








A Bats Sertroner.-+We, have received from Mr. C. M. 
Condér, of 19, Frayne-road, Ashton Gate, Bristol, a leaflet 
end bive tags of a belt stretcher, for bringing together the 
ends of belts to make the joint, in which the tension imposed 
upon the belt is measured by the compression of a spring. If 
it were used in conjunction with a table of test tensions for 
various drives, the machine would help towards the more 
efficient service of belting. 
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French Engineering Notes. 


(Prom our Correspondent in Paris.) 
Commercial Arrangements. 
Tue efforts of manufacturers to secure the 


greatest possible protection for home industries are meeting 
with considerable opposition from Chambers of Commerce 
and other bodies which regard the situation from an 
economical point of view, and although official support is 
on the side of manufacturers, the protectionist programme 
has made nothing like the headway that was expected. 
It is true that almost prohibitive duties have been imposed 
on goods imported from Germany, but the higher minimum 
tariffs as applied to Great Britain and certain other countries 
are still in abeyance, on account mainly of the hesitation 
of the Minister of Foreign Affairs and of the opposition 
of Monsieur Loucheur, Minister of the Liberated Regions, 
who fears that any advanced protectionist policy will 
have the effect of placing too heavy a burden upon the 
cost of reconstruction. On the whole, opinion in France 
is increasingly in favour of providing the greatest possible 
liberty for trade development. The Government policy 
in favour of protecting home industries aims more espe- 
cially at providing an arm when discussing reciprocal 
measures with other countries, After lying under the 
incubus of the Treaty of Frankfort for more than forty 
years France has definitely rejected treaties of commerce 
and proposes to replace them with commercial arrange- 
ments which may vary with different countries in order to 
adapt them to their special interests. French influence is 
already seen in the deliberations of the International 
Parliamentary Commercial Conference at Lisbon, where 
the resolutions incorporated all the main points of the new 
French commercial policy. In the case of commercial 
arrangements the Conference urges the adoption of a type 
that shall be prepared by the International Institute of 
Commerce, and the Institute will centralise the arrange- 
ments and will make sure that there is nothing in them that 
will give rise to dubious interpretation. The most favoured 
nation treatment is to be maintained amongst the Allies 
and all export bountiés are to be suppressed. Other 
points insisted upon are that the fixed tarifis must not 
unduly increase the cost of indispensable products or of 
raw materials, and thet foreign capital will be accorded 
every facility for engaging in industrial and commercial 
enterprise in other countries. Since the Armistice there 
have been so many changes in fiscal policy in an effort to 
develop home manufactures, all of them with more or less 
unsatisfactory results, that it is felt something must be 
done to ensure a uniform international programme if 
trade is to develop steadily and normally. Such a pro- 
gramme can only be established on a basis of large reci- 
procity. It is found that even a country with such varied 
resources a8 France cannot be self-supporting. 


Trade Prospects. 


The desire to carry out a system of commercial 
arrangements has been strengthened by the failure of the 
home trade to make headway against the absence of foreign 
buying. As new industries have been created and the 
productive capacity generally has been enormously 
increased there is an accumulation of stocks for which a 
market must be found, and sellers are more keenly on the 
look out for foreign buyers than they have ever been before. 
Although manufacturers are at present dependent upon 
an export demand there is, nevertheless, plenty of hope 
that a revival will take place as soon as the State can begin 
to pay its way and the reconstruction work can be put in 
hand. Until recently the State was the largest contractor 
and the mainstay of the home industry, but the financial 
embarrassments of the past year have compelled the State 
to abandon its industrial liabilities as far as possible, with 
the result that buying is left more and more in private 
hands. As the State is no longer purchasing and private 
consumers are unable to buy, the engineering and other 
works are almost destitute of employment, but there is 
no lack of confidence in the future now that the payments 
on account of reparation will presumably enable the 
Government to settle up the arrears due to manufacturers 
who have executed contracts for the State, and the putting 
in hand of the reconstruction work should provide orders 
and ensure an abundance of activity for years to 
come. Consequently the situation is not so precarious as 
it would seem to be in view of the almost complete absence 
of buying. There will be a revival of activity as soon as 
sufficient funds are available, and those funds can only be 
forthcoming from the payments by Germany on account 
of reparation. In view of a possible early recovery the 
majority of firms are keeping on their hands short time, 
with the result that the situation is not unduly compli- 
cated by the swelling of the ranks of unemployed. 


Foreign Trade. 

A heavy declension in the purchases of foreign 
goods and a steady increase in the values of exports are 
usually considered to be an element of prosperity, but 
while the foreign trade returns are highly gratifying in 
this respect they certainly do not reflect the actual state 
of the manufacturing industries. The contraction of 
imports is naturally due to the heavy decline in the 
country’s purchasing power, aggravated by the exchange 
rate, which in many cases renders such purchases impos- 
sible. The larger exports are to be attributed to essentially 
French articles of which the values have greatly appre- 
ciated and have little to do with engineering products. 
During the first four months of the year the purchases 
abroad were valued at 7118 million francs, representing a 
decline of no less than 5720 million francs as compared 
with the similar period of 1920. Nearly one-half of this 
declension was caused by the smaller imports of raw 
material and especially coal, of which requirements fell 
considerably on account of a heavy accumulation of stocks. 
The exports, valued at 7400 million francs, exceeded the 
imports, and were 1112 million francs in excess of the total 
for the first four months of last year. From a financial 
point of view the result is satisfactory, since it implies a 
gain in credit and may therefore be an element of improve- 
ment in the exchange rate; but it cannot be taken as 
indicating a better state of things in the manufacturi 
industries, although the situation is by no means so 


as would seem to be warranted by the circumstances, and 
French makers have an advantage in doing business with 
countries where the exchange rate is high. 


The Naval Programme. 


To judge by the debate upon the nayal estimates, 
the Conseil Superieur de la Marine has abandoned for the 
moment all idea of embarking upon the construction of 
battleships. The policy nowadays seems to be very 
similar to that adopted during the Ministry of M. Camille 
Pelletan, when battleships were sacrificed to the submarine, 
and although the theories of the “‘ new school” were 
ultimately rejected, they are once again being advocated 
under conditions that appear to ge them greater weight. 
If a French Government has deci to limit its programme 
to the construction of a few fast cruisers and a number of 
destroyers and submarines it is mainly because the finan- 
cial position will not permit the building of battleships, 
and while destroyers and submarines are necessary for 
coast defence, the question of putting battleships on the 
stocks will be brought up later on, when it will be possible 
to engage upon a more comprehensive naval programme. 
For the time being the putting of the small vessels under 
construction will relieve the arsenals of the difficulties 
they have had to encounter recently on account of a short- 
age of work. 





British Patent Specifications. 


When an é tion ts ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.U., 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


TURBINE MACHINERY. 


162,810. February 6th, 1920. Raprar Fiow Steam TuRBINES, 
The Brush Electrical Engineering Company, Limited, 11, 
Arundel-street, Strand, London, W.C. 2. 

In order to balance the exial thrust on the rotors of this 
turbine, which is of the combined radial and axial Ljungstrom 
type, a comparatively high steam pressure is maintained bet ween 
the balancing dises A and B, of which A is the rotating and B 
the fixed part, by means of the sleeve packing C. This sleeve 
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is fixed to the rotating blade element by an expansion ring D, 
and is provided with grooves on the inside, to check the flow 
of steam. 1n order to cool the outside of the packing and prevent 
overheating of the low-pressure wheel E, low-pressure steam 1s 
allowed to escape through holes F and flow away between the 
packing and the wheel.— May 6th, 1921. 


WIRELESS TELEGRAPHY. 


145,040. June 14th, 1919.—Improvements In Rapio TRrans- 
mitters, The Marconi Telegraph Company, Limited, of 
Marconi House, Strand, and Clair Loring Farrand, of 876, 
Park-avenue, Elizabeth Union, New Jersey, United States 
of America: ‘ 

The primary object of this invention is to enable the maxi- 
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mum total electron emission of the filament to be utilised at all 
times. The oscillating vacuum valve comprises an evacuated 





tube containing the heated filament G and the cold plates H H, 





while the influencing members are in the form of external shields 
J the tube. A connection is made from « point 
adjacent the filament battery to a point L on inductance coil B, 
and the souree of plate current shown as a r © is con- 
nected between the filament and the plates H through the radio 
frequency supply choke coils P. By-path condensers Q, are con- 
nected between points on the plate circuits and the taps R R on 
an inductance B and permit the oscillating currents to flow from 
the oscillator throuzh that portion of the inductance B indicated 
bs the position of the taps. The shields J are connected respec- 
vively through the odjustahle —_ S to points on inductance B, 
at which the potentials will Le 180 deg. out of phase.— May 12th, 
1921. 


ELECTRICAL APPLIANCES. 


138,367. January 30th, 1920.—IMPROVEMENTS IN OR RELATING 
ro Protective Devices vor ALTERNATING-CURRENT 
Euecrric Surrpiy Sysrems, Siemens Schuckertwerke 
G.m.b.H1., of Siemensstadt, Berlin. 

The object of this invention is to reduce the capacity charging 
current of alternating-current supply systems. G indicates an 
alternating-current generator, L the network of conductors, 
M a motor, At different places in the network of conductors 
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choking coile as shown at D are arranged in parallel, which coils 
at normal voltage have a highly saturated iron core. With such 
an nent of the choking coils a single specific wave length 
for the system cannot exist and sharp resonance cannot occur.— 
May 2ni, 1921. 


TRANSFORMERS. 


162,836. May 12th, 1921.—IwrRovEMENTS RELATING TO 
E.ecrric Transrormers, The Hackbridge Cable Com- 
vany and William Charles Kennett, both of Hackbridge, 

urrey. 

The tank A, in which an oil-immersed transforiner is placed, 
is provided with corrugations C extending outwardly. A per- 
forated pipe arranged on the upper surface of and conforming 
to the contour of the tank is supplied from a source of supply 
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with water which, after passing through the perforations E in 
the pipe, descends between the corrugations of the wall of the 
tank and an outer sheet metal casing F to the bottom of the tank 
whence it can be removed through a cock G.— March 12th, 1921. 


TRANSMISSION OF POWER. 


162,828. October 8th, 1920.—IMPRovEMENTS LN OR RELATING 
To Prorective ARRANGEMENTS ror Execrric Distnri- 
BUTION AND TRANSMISSION Systems, Callender’s Cable and 
Construction Company, Limited, of Hamilton House, 
Victoria Embankinent, Londen, E.C., and Philip Vassar 
Hunter, of 102, Foxley-lane, Purley, Surrey. 

This invention relates more particularly to the protection of 
three-phase systems wherein four conductors are employed, 
two of them forming the split conductors of one phase. The split 
conductors are connected at each end of the section to be pro- 
tected through op primary windings of a transformer, 
the secondary winding of whieh operates a relay controlling the 
switches or circuit breakers on all three phases. The accom- 
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panying drawing shows an arrangement in which four balancing 
transformers A BC D are employed, each having two windings, 
one in series with one of the split conductors and the other in 
series with one of the unsplit phase conductors. Thus A is con- 
nected in series with E and F, B with F and G, C with H and G, 
and D with E and H. Thus there are two transformers having 
windi in series with each unsplit conductor—for instance, 
A and D with E—and these are placed at each end of the section 
to be protected. K and L are the transformers which actuate 
the relays.— May 12th, 1921. 


LIGHTING AND HEATING. 


162,904. April 15th, 1920. Surnracs Compustion BuRNERS, 
W. P. Thompson, 12, Church-street, Liverpool. 
This burner is comprised of two hollow blocks of refractory 
material A and B, one of which is supplied with gas and the 
other with air. The gas and air escape from the blocks by 
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the openings CC, mto the surrounding mass of granules and 
burn there. The products of combustion eseape along the tube 
D by the passages EE made inthe end stopper F. Openings 
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( G are provided at the front for the insertion of the granules 
and for lighting the gas.—May 12th, 1921. 


MACHINE TOOLS AND SHOP APPLIANCES. 

162.955. \pril 26th, 1920.. PLaTs-aENDING Presses, Société 

d'Outillage Mecaniqne et d’Usinage d'Artillerie, No. 19, 
Avenue de la Gare, Saint-Quen (Seine), France. 

In this vertical bending press the moving part A has a pro 


jecting foot B, which slides in a recess in the fixed abutment C 
\t the om # connection between the two parts is made by the 
link D. Excentrics E E are used io draw the moving part A 
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towards the abutment for the purpose of bending the plate. 
rhe excentrics are operated by the hydraulic ram and levers 
shown. When the plate is to be removed, upwards, the link D ix 
rotated out of the way by means of the ram F. May 12th, 192) 
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MEASURING AND TESTING INSTRUMENTS. 


162,494. March 19th, 1920.—Rorary Gas Meters, J. L. 
Hodgson, Eggington House, near Leighton Buzzard, Beds 

In this meter, which is of the rotating vane type, friction in 
the bearings is reduced as far as is possible by carrying the 
weight of the rotating parts on rollers A A. The end thrust on 
the spindle is taken by the dise B, bearing against the end o 
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the spindle at a point slightly out of centre. Two bearings are 
provided for the spindle, as shown at C and D, and both have 
oil baths. The overflow E allows water, which thay condense 
in the bearing and contaminate the oil, to flow away without 


draining out the oil. The counter mechanism F requires no 
description.—May Sth, 1921. 
17,768. July 27th, 1914.—Improvep Measvurina or Con- 


rinuous Eteetric Current, Ernst. Beswy, of 39, Rhon- 
strasse, Frankfort-am-Main, Germany. 

One of the arrangements described in this specification is 

shown in the accompanying diagram. If the winding F is 


windings.G and H. As, however, these currents flow in opposite 
directions they neutralise each other and the Be mm og will 
not indicate any current. Uf, however, continuous current is 
sent through the winding K the changeim the induetion thus 
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produced will affect G and disturb the equilibriuii between the 
windings G and H, the measuring instrument being influenced 
to an extent corresponding to the magnitude of the continuous 


ye An alternative scheme is also described.— May 12th, 
162,982. July 30th, 1929.—-Gas Frow METERS, R. H. Davis, 


, 187, Westminster Bridge-road, London, 8.W. 1. 
This watrument is of the type in which the gas. to be metered 
impinges, ust a jet, on ® moving vane. Movement of the vane 
is controlled by a spring, and the extent of the deflecsion of the 
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vane is # measure of the gas passing. In order to make th 
deflecsion directly proportional to the quantity of the gas 
throughout the range of the instrument, the inventor places a 
constriction A in the outlet from the meter.—May 12rh, 1921. 


SHIPS AND BOATS. 


162,927. May 17th, 1920. An AnTi-rotuinc Device, Mitsu 
bishi Zosen Kaisha, Limited, No. 1, Ichome Yayesucho 
Kojimachi-ku, Tokyo, Japan, and Shintaro Motora, No. 85, 

a Irabayashi-machi, Nagasaki. 5 
_The inventors propose to check the rolling of ships by means 
of fins projecting from the bilges. When the ship rolls, an 
automatic device, not shown in the specification, so controls 
an engine that it turns the fin into a position angular with regard 
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to the direction of motion of the vessel. The reaction of the 
water on the fin then counteracts the rolling movement. The 
tins can be retracted into recesses in the hull when it is desired 
bo bring the ship alongside.— May 12th, 1921. 


MISCELLANEOUS. 
162,975. July 16th, 1920—Cane-crusuine Rots, L. W. 
Goold, 5, Corporation-street, Birmingham. 


In order to prevent the cane and juice from spilling over the 
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ends of the Krajewski rolls in sugar mills, the inventor provides 
one of the rolls with a flange A, which engages with a recess in 
the other roll and makes a good fit.—May 12th, 1921. 

139,756. January 24th, 1920.—ImeRoOVEMENTS IN APPARATUS 
yor Prorgcrine MetaL Varour Recririzrs, Gleichrichter- 
Aktiengesellschaft, of Glarus, Switzerland. 


from the aceempanyi crawing, G, ia the! metablic: yacuur 
vessel, Atte hk. wate the Tekeuby cathode, 0 is an ee seg 
This insulator is continued downwards in the form of the 
metallic are-guiding sleeve H, the lower opening of which is 
closed by the louvre-like device I. In its passage in the direction 
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of the arrow J the are is caused by the walls of the louvre-hie 
device to make two bends in its path. The funnel-shaped are 
collector L serves chiefly for preventing « discharge between the 
anode and the wall of the vessel. Experience has shown that 
the. protective device is suitable for rendering metal vapour 
rectifiers for large outputs, as well as for pressures of several 
thousand volts, quite safe in their operation.—A pril 25th, 1921. 





Forthcoming Engagements. 


TO-DAY. 


Roya Lysriervtion or Great Barraix.—Albemarle-street, 
7 “ Chemical Combina- 





Piceadilly, W.1. Extra discourse on 
tion and the Structure of the Molecule,” by Dr. Sir J. J. Thom- 
yon. 9% p.m. 
WEDNESDAY, JUNE 22np. 
Tue Faravay Socrery.—Chemical Society, Burlington 


House, Piccadilly, W.1. Papers to be read: “High Tem- 
perature Phenomena of Tungsten Filaments,” by Mr. C. J. 
Smithells ; *‘ A Simple gee for Determining the Coagula- 
tions Velocity of Gold Sols,” by Mr. Emil Hatschek; “ Varis- 
tion of Surface Tension with Temperature,” by Professor Alfred 
W. Porter ; “ The Influence of the Solvent upon Ionisation and 
the accompanying Heat Effect,” by Mr. S. M. Neale; “The 
Potential of the Jodine Electrode and the Activity of the lodine 
Ion at 25 deg. Cent.,”’ by Mr..A. McKeown. 8 p.m. 


WEDNESDAY, THURSDAY anv FRIDAY, JUNE 


29rn, 30rn, anp JULY Ist. 
Instirution or Civic Encinerers.—-Great George-strect, 
S.W.1. Engineering Conference. For programme see page 
651. 10 a.m. 


THURSDAY anv FRIDAY, JUNE 30rnu anv JULY Isr. 


INstrruTion oF Mecuanicat Encinerrs.—Storey’s Gate, 
8.W. 1. Summer Meeting: Engineering Conference on ** The 
Means of Increasing the Thermal Efficiency of Heat Power 
Piants.”” Exhibition of Models. Drawings, &c. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. Haroty E. Wess, A.M.LE.E., has been appointed 
London office manager by Bruce Peebles and Co., Limited. 

Mr. Ruys Jenxuys asks us to state that he has changed his 
address from 38, Southwood-avenue, Highgate, N. 6, to The 
Gabled House, Hermitage, Berks. 

ALurep Nationat Corporation, Limited, asks us to state 
that on June 25th it is moving from 34, Great Tower-street, 
E.C. 3, to 72-74, Victoria-street, Westminster, 8.W. }. 

Mr. Arruur Srowry BatLtey, managing director of the 
Nottingham Railway Carriage and Wagon Works of Cammell 
Laird and Co., Limited, has been appomted a director of the 
company with a seat on the board. 

Me. Reersatp W. Barker, of Vulcan House, 56, Ludgate- 
hill, London, E.C. 4, inferms us that he has taken into partner- 
ship as frown January Ist, 1921, Mr. Arthur John Quins Smith. 
The namie of the firm will be Reginald W. Barker and Co. 

We are informed by Cadbury Brothers, of Bourny ille, Bir* 
mingham, that on Wednesday morning of this week they started 
a large Westinghouse gas engine, about twenty years old, on 
petrol, and that they are getting very good results with it under 
the new conditions. 

We are informed that the firm of Messrs. J. H. Macdonald 
and Co., public works contractors, has been incorporated as « 
private limited liability company under the Companies” Act», 
1908 to 1917, owing to the expansion of its business. The name 
of the new company is C. V. Buchan and Co., Limited, and the 
directors consist of Mr. C. V. Buchan, Mr. J. H. Macdonald- 
late partners in the old firm—with the addition of Mr. A. Miller, 
A.M. Inst. C.E. The new company will continue to carry on 
business at Victoria-road, Southwick, Sussex. 





Conrracts.—The Civil Engineering and Contracting Depart- 
ment of Sir W. G. Armstrong, Whitworth and Co. has secured, 
in competition, the contract for the Apapa wharfage scheme, 
Lagos bour, Nigeria, from the Crown Agents for the Colonies. 
The work included in the contract consists of deep-water berthage 
for ocean-going steamers and comprises the construction of a 
concrete blockwork quay wall some 1800ft. in length, affording, 
in the first instance, 26ft. of water at low water ordinary spring 
tides, which may subsequently be increased to 30ft.; the supply 
and erection of five transit sheds, reclamation of foreshore, and 
the dredging for steamer berths in front of the quay wall.— 
William Johnson and Sons (Leeds), Limited, have received an 
order from the North-Eastern Railway Company for a complete 


briquette making plant capable of producing 400 to 500 tons of 
ovoid, bri tes per day, to be installed at Darlington, the 
ovaids to suitable for use in either open fires or for steam- 








traversed by alternating current it will induce currents in the 


The construction of this rectifier will readily be understood 








raising purposes generally. 
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Aluminium and its Alloys in 
Engineering. 
By JOHN G. A. RHODIN, F.1.0. 
No, VIIL.* 
CHAPTER VI. 


DeErects. 


THE more one contemplates the question of blow- 
holes and cracking the more one becomes inclined to 
put both down to only one cause—overheating. 
Against every expectation gases become more soluble 
in molten metals as the temperature increases. 
Kosenhain touched this question in a most interesting 
manner during the discussion on ‘“‘ The Occlusion of 
Gases by Metals,” held by the Faraday Society, 
November, 1918. He made quite suggestive indica- 
tions as to @ possible theoretical explanation. The 
connection between these phenomena and blow-holes 
is quite self-evident. Liquation, excessive crystal- 
lisation, grain growths, or whatever you call it, with 
the seldom absent cracking, also becomes more 
apparent with increasing casting temperature. We 
have already on several occasions mentioned the 
enclosure of oxide in aluminium castings under these 
conditions, and this undoubtedly causes predisposition 
to eracking, but overheating may have the effect 
even before the chemical action is of any consequence. 
This is very often observed whilst pouring in dies. 
In what way an excessively rapid transfer of heat 
can act it is difficult to see, but we must remember 
that it often induces substances like silicon, boron 
and the like to crystallise from solutions in aluminium. 
Summarising, overheating leads to :— 

(1) Abnormal solution of gases, and blow-holes. 

(2) Abnormal oxidation, and cracks. 

(3) Abnormal absorption of iron, and cracks. 

(4) Abnormal tendency of impurities to crystallise, 
and cracks. 

Here the alteration of the composition of the alloys 
as the result of overheating is thus a most fertile 
source of faulty castings, and one might therefore 
ask oneself whether intentionally added metals may 
have similar effects if overheating is avoided. Apart 
from the cases of arsenic and antimony, the writer 
cannot say that he has observed any direct ill-effect 
of other metals although foundrymen want to include 
manganese, and probably magnesium as well. As 
long as the quantities present are reasonably small 
almost all metals, within reason, may be present in 
quite good commercial aluminium castings. 

We have already mentioned that the design of 
the casting, the methods of moulding, &c., have to 
be chosen in the same way for aluminium as for other 
metals or alloys. Chills also have the same effect on 
aluminium alloys as on brass, viz., they make the 
castings more homogeneous with- enhanced tensile 
strength and elongation, &c. On the whole, there is 
nothing peculiar to aluminium and its alloys, except 
that the effects of overheating are permanent. We 
italicise this statement to point the contrast. No 
particular harm is done by overheating brass, as 
long as you let it cool down before pouring. You 
lose a bit of zinc by volatilisation and oxidation of 
zine, which protects the copper. When skimmed, the 
brass is as pure as before, though slightly high in 
copper. In the case of aluminium, the oxidation 
product remains in the body of the metal, which is 
thus permanently contaminated. To minimise this 
difficulty a reliable man must be placed in charge of 
the foundry. The magnitude of the effect, of the 
personal equation can be seen from the following 
actual example. We had a man in charge of one 
particular foundry, and under his guidance the 
percentage of bad castings was insignificant, and 
the control analyses were highly satisfactory. Certain 
work with some new casting machinery had to be 
attended to by a good man, and our friend was put 
on that job and temporarily replaced by another. 
The effect was an immediate deterioration of the 
castings, and most extraordinary analytical results. 
Curiously enough, the pyrometers, which were 
examined once a week by the writer with the potentio- 
meter and standard cells, showed identical results 
time after time. When going round the works, it was 
observed that the metal in the pots in this particular 
foundry was showing bright “colour in sunlight,” 
and investigation proved that the pyrometers were 
never used. Shortly afterwards the original man took 
charge, and things went gall right again. 

There is no doubt in our mind that such is the 
simple solution of the problem of bad “ aluminium ” 
castings when moulds, &c., are right, and that the 
only remedy is proper pyrometric control, coupled 
with systematic treatment of the scrap as already 
suggested. 

Whilst discussing shop practice, we must mention 
that some accidents have happened by the “ spitting ” 
of aluminium when poured into ingot moulds. The 
probable cause is to be found in the use of damp 
moulds. The violence of the “ spitting” is said to be 
like that of an explosion. Personally, the writer has 
never been present at the actual occurrence, but he 
has seen the effect, and it is difficult to understand 
how a mere evolution of steam eould account for it. 
Particles of the molten metal were blown clean 
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through the men’s clothes, inflicting shocking injuries, 
and the whole thing happened so quickly that there 
was no chance of escaping. Unfortunately, several 
such accidents happened, and always with serious 
results. Whether the cause was an explosion of oxy- 
hydrogen, formed by the aluminium decomposing 
the water vapour in the first instance, it is difficult 
to say, but these happenings are a warning against 
damp ingot moulds. We must remark, however, 
that in the cases brought to our notice the men pro- 
tested that the moulds were dry, hence presumably 
they appeared to be so, but we all know what con- 
siderable quantities of water cast iron is capable of 
holding in its pores. These cases are parallel to 
those with damp thermits, of which we have heard 
rumours but had no detailed aceounts. Explosions 
are most mysterious phenomena, and you may 
sometimes do the most questionable things without 
anything happening. As an example, the writer 
may say that he one day found the men charging 
the large reverberatory furnace with some curious 
looking aluminium powder. On inquiry he found 
that they were roasting “a few per cent. T.N.T.” 
out of it. Theoretically, there is nothing against this, 
as long as the powder does not catch fire, and in this 
case a few tons were successfully treated by keeping 
the fire low. Had these big charges—some 5 cwt. or 
6 cwt.—caught fire, then something might have 
happened ! Only a few weeks afterwards a man was 
killed at another factory whilst charging some slightly 
damp aluminium powder into molten aluminium for 
metal recovery. We mention these things to warn 
engineers in general to be careful with aluminium 
powder, or, preferably, to leave it alone. Thermit 
welding should always be done by experts. 

Whilst we are treating various peculiarities of 
aluminium in the foundry, we might mention the 
occurrence of “ hard spots ”’ in castings. These are 
smal] erystals of aluminium oxide, formed by local 
thermit reactions, mainly during swarf melting. 
When storing swarf in the open, it is found to be 
covered with white, hydrated oxide after a time. 
Curious as it may seem, there is small doubt that 
the interaction of molten aluminium with this oxide 
in the melting pot is accompanied by the emission 
of light. Numerous observers have noticed this 
phenomenon at various times quite independently 
of one another. Theoretically, the double equilibrium 
between aluminium and oxygen at various tempera- 
tures is of great interest, but from a practical point 
of view it leads to these troublesome things—hard 
spots. You generally find them whilst drilling, 
through the drills either breaking or else running 
out of centre. The writer intentionally prepared 
some ‘“‘thermited’’ aluminium oxide held in sus- 
pension by a large excess of aluminium. It had a 
density of 3.87, and was very hard, but excessively 
brittle. Under the microscope the crystals were 
found to be mostly broken up, but a few rhombic 
cleavages were observed. Looked at in bulk, the 
specimen appeared like flakey graphite, but under 
the microscope the crystals were transparent and 
colourless, apart from dark spots. Chemically, this 
oxide was far more resistant to reagents than corun- 
dum. The thermit reaction was set up by over- 
heating aluminium with quartz sand. From this 
one might conclude that sand could cause trouble 
when overheating is accidental, but the temperature 
necessary to start the reaction is well over 1000 deg. 
Cent., hence there is apparently little danger in that 
quarter. 

Amongst other chemical peculiarities of aluminium 
we mentioned its power of resisting nitric acid. This 
characteristic can be utilised profitably for stripping 
paint off old motor body panels, &c., which are 
otherwise as good as virgin metal. If you heat such 
sheets to, roughly, 400 deg. Cent., you char and 
burn off most of the oil, and the rest of the paint 
being mainly lead oxide strips on immersion in dilute 
nitric acid. After washing and drying the sheets 
are as bright as when they left the rolls. Whilst 
on the subject, we might mention that vessels of pure 
aluminium get covered by a nearly black oxide, 
which can also be stripped with nitric acid. This 
dark oxide seems to form by decomposition of water, 
when air is excluded. Damp air, on the contrary, 
favours the formation of the ordinary white hydrate. 

The action of steam on pure aluminium is not very 
rapid, but certain alloys are destroyed in no time. 
We have come across the case of a certain kind of 
water heater for waste steam, which depended on 
plates with water circulating on one side and the 
steam on the other. These plates were originally 
made from die castings of some light aluminium 
alloy, but it was found that the metal on the steam 
sides corroded through the action of the condensed 
water at a great rate. The tap water did not seem 
to have any particular effect, curiously enough. 
The statement was made by early investigators that 
distilled water acted more readily on aluminium than 
tap water, and the above case seems to corroborate 
this. Furthermore, thousands of radiator tops for 
motor cars, made of ordinary aluminium alloys, are 
in daily use without causing any trouble. The 
literature on this subject is absolutely contradictory, 
except that all authors agree that alloying and 
enhanced temperature increase the rapidity of the 
action of water upon aluminium. Until something 








leave aluminium castings alone in steam practice, 
especially as they are generally too porous to stand 
high pressure, 

Occasionally, the question crops up with inquiries 
of how to make crank and gear cases hold against 
moderate air pressure. Filling in the pores with 
dextrine or cellulose-acetate solutions under high 
pressure will meet the case as Jong as high working 
temperatures are not to be met with. Other varnishes 
have to be avoided, as the oil acts upon the castings. 

Any action of oi] upon aluminium is very unlikely 
in these days of mineral oil lubrication, as long as free 
acid is absent. Rancid vegetable and acid mineral 
oils do, however, attack the metal quite easily, and 
must be avoided. 

Lasoratory Work. 


We may now leave the shop problems after this 
condensed review of a very large subject, which is 
full of gaps in our knowledge, caused by the com- 
paratively short time during which our facts have 
been collected, and consider such laboratory investi - 
gations as an engineer may feel inclined to make. 
Suppose that we have got some old castings, of which 
we want to identify the composition, how can we 
attain our end most simply ? The first thing is to 
make a small chill casting of a few ounces of broken 
up pieces, which have to be melted in a small pot. 
There are many kinds of suitable furnaces, but a 
medium-sized Meker gas burner for ordinary draught, 
and provided with a small clay mantle in which the 
crucible may be put, can be got from any laboratory 
furnisher, and serves the purpose as well as anything. 
Then you want a pair of short, flat smithy tongs— 
not @ pair of flimsy laboratory crucible tongs—a piece 
of stout iron wire for stirring and skimming, and an 
assayer’s large button mould. The crucible is brought 
to red heat, and the sample is melted at as low tem- 
perature as possible. In the meantime the button 
mould is made warm and put ready for pouring, 
which is done as soon as the metal is fully run and 
skimmed. Take care to pour steadily and fairly 
quickly. When the ingot is cold, the surface next 
to the mould is examined. Copper alloys then show 
the “blotchy” appearance which we have had 
occasion to mention before, but L 5 and other zinc 
alloys show no markings to the naked eyes. This is 
@ preliminary clue which is noted. Afterwards the 
‘“calot ’’ of the ingot is cut off with a hack saw, so 
as to give a piece weighing about. 40z. This is needed 
for taking the specific gravity by the hydrostatic 
balance method. There are special balances made 
for the purpose, which can be boyght at a reasonable 
price from any firm of laboratory furnishers, but 
one must choose an instrument adapted for solids 
as well as liquids. No firm of engineers. ought to be 
without one of them, as they are handy for testing 
oils, petrol, &c. &c., as well as metals. Well, you 
easily obtain the specific gravity of your test piece 
within three decimals, which is quite sufficient. 
There is no need for temperature corrections, which, 
under ordinary conditions, affect the fourth decimal 


only. Now, having got the specific gravity, we apply 
it in the formula : 
bd. 401.2 mn 
Percentage of aluminium = — 50.3. 
sp. g. 


At this point we can form a preliminary opinion. 
Let us say that the percentage comes out 84-86 per 
cent., and that the casting showed copper blotches. 
We have then to deal with an 88/12 for a moral 
certainty. The figure might reach 87 per cent. on 
rare occasions, but should it be 88 to 90, then you 
have to deal with a 90/10 or 92/8. Long experience 
has shown the writer that makers are most particular 
about the copper contents, and that the aluminium 
is invariably low. Now, supposing the ingot showed 
no copper markings, then a composition according 
to density of 83 to 85 per cent. indicates L 5, which 
is confirmed by testing for zinc, which we shal] show 
how to do presently. You are not likely to get metal 
without markings between 85 and 93 per cent, Should 
you get 93-95 per cent., then you may suspect 
duralumin re-melt. Higher percentages indicate 
more or less pure virgin metal. This is tested for by 
trying the specific gravity piece under the hammer. 
The purer the metal the more ductile it is, and very 
pure metal does not crack in the finest feather edge. 
To gain further information, we must make a small 
chemical experiment. The reagents wanted are :— 
(1) Ten per cent. soda solution, to be kept in a 
bottle with the stopper well greased with vaseline. 
(2) Eight per cent. potassium ferro-cyanide solu- 
tion. 

(3) Hydrochloric acid, specific gravity 1.12. 

For testing, you make a few grammes of filings from 
your test ingot. After removing possible file teeth 
with a magnet, you weigh in roughly 2 grammes of 
the filings and put them in a covered beaker. You 
then add 2 fluid ounces of the caustic soda solution. 
Have a basin of cold water handy in which to cast 
the beaker, if the action is too violent! After some 
five or ten minutes the action becomes quiet, and the 
beaker is wiped dry outside, if necessary, and put 
on a hot ‘plate for finishing the reaction. After a 
few trials you easily learn how to carry out this 
operation with certainty. Copper alloys are most 
apt to be violent, hence you are forewarned. This 





more definite is known, it is undoubtedly best to 





metal remains undissolved as a black powder with all 








660 











others except zinc. When the action on the hot plate 
has ceased, you remove the beaker, and dilute the 
contents with distilled water to a volume of some 
5 fluid ounces, shake round, and let settle. From the 
clear liquid you take about one half with a pipette, 
and put it in another beaker. Acidify with hydro- 
chloric acid till strong reaction with litmus. On adding 
ferro-cyanide you get a white precipitate if you have 
to deal with a zine alloy, and may thus confirm your 
previous suspicions. The bulk of your black residue, 
which is very small in the case of virgin metal, con- 
firms your other conclusions. In this simple manner 
you can in a few hours “locate” your stuff with a 
remarkable degree of certainty. You may also want 
an indication of the genera] purity of your metal, and 
that you may get by testing the fracture of a small 
bar cast at the same time as the button. Excessive 
“shortness ” in the breaking, and a grey, “ cokey ” 
appearance of the fracture indicate “dirty ” metal, 
whereas good qualities require effort for breaking 
and show nice white fractures. Such simple tests 
as these, elaborated as occasion demands, are also 
of use to the chemist ex professo, and in the laboratory 
managed by the writer they were found extremely 
suitable for quick valuation of parcels of metal on 
offer. 
ConcLusion, 


Although there is material for many more chapters, 
T must now bring my story to an end. My intention 
has been to review such facts relating to aluminium 
which are of interest to the engineer, and I have 
hence avoided any departure into chemistry or so- 
ealled scientific metallurgy. With regard to the 
latter, I have little to complain about its elucidation 
of binary alloys, as the equilibrium diagrams are very 
useful in actual practice. On the other hand, the 
diagrams referring to ternary alloys convey no 
distinct meaning to my mind at all, as they introduce 
a fourth dimension, which is an angular function, 
varying in some unknown way. Hence, even a 
proper three-dimension diagram would leave some- 
thing to imagination. Considering the rage of to-day, 
one might feel inclined to ask some follower of 
Einstein to elucidate the relativities of the case. 
There is a simple, though laborious, way of treating 
ternary alloys. Start with a binary alloy and let the 
third metal vary, examining the physical properties 
of the resulting alloys. Then make the binary alloy 
vary, making similar series with the third metal for 
each variation of the binary. Afterwards, the two 
other possible binaries are attended to in the same 
way. A series of typical curves—some two or three 
hundred—might suffice to give one a fair insight into 
the properties of ternaries, but I am afraid nobody 
can make a generally applicable chart. 

Reasoning like this, I have avoided that phase of 
my subject, and I must refer readers whose interests 
lie in that direction to the “‘ Transactions” of the 
Institute of Metals and those of the Faraday Society, 
&e. The Cantor Lectures by Rosenhain are also to 
be highly recommended. To my mind there is a 
great consolation in the unlimited possible variation 
in the composition of aluminium alloys. Maybe, we 
shall one day find a series of alloys, having all the 
edivantages of those we know, without any of their 
drawbacks. Should such a thing happen, then 
aluminium would be the most important of all metals, 
as it occurs in greater abundance than any other. 
Bauxite may soon be exhausted, but we have clay 
beds with some 30 per cent. Al,O, of practically 
inexhaustible magnitude. Economical considerations 
prevent their use to-day, but there are no technical 
difficulties in the way. One may even guess at a 
possible economical process of making pure alumina 
from clay, but for the moment bauxite holds its 
position unchallenged. The present problem is, 
how to find a market for the output of the smelting 
works already in existence. So far the main effort 
seems to be in the direction of saucepans, but there 
are hopes in the motor vehicle and aeronautical 
trades, which must revive sooner or later. Engineers 
must also be able to find cases where aluminium alloys 
may be used to their advantage. It would be pre- 
sumption on my part to give advice, but I have done 
my best to point out both the pros and cons of alumi- 
nium and its alloys with impartiality. I really think 
that the pros have it—as they say in the Houses of 
Parliament. But one man’s opinion is of small import- 
ance in a case like this, which concerns a world-wide 
trade. It is for engineers in bulk to pass judgment 
after acquiring the necessary knowledge of the metal 
and metal mixtures containing it. 

I have intentionally paid special attention to the 
problems of foundry and shop, and tried to squeeze 
into this series of articles most of what is known, after 
four years of daily contact with my subject, and I 
trust that nothing essential has been left out. The 
main difficulty with aluminium was shown to be its 
great affinity for oxygen at too high temperatures. 
Engineers are, however, in these days of high-speed 
steel, &c., so well aware of the importance of accurate 
mensuration of temperature, that no difficulty should 
be found in attending to such a detail. If, as I hope 


it will be, the use of aluminium is extended to the 
capacity of existing plant, then the question of 
increased production and new raw materials will 
become the problem of the day. With the increasing 
cost of fuel, water power will have to be utilised on a 
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Jarger scale for production of electrical energy. 
England has, unfortunately, very few waterfalls, but 
there are plenty in the Colonies and elsewhere. 
Curiously enough, Europe as a whole possesses more 
of that commodity than any other part of the globe. 
There are two main water dividers, the Alps and the 
long Swedish-Norwegian frontier mountains. I do 
not know what available horse-power the Alpine 
watershed possesses, but it must be enormous. The 
Swedish-Norwegian one has been estimated to yield 
well over 20,000,000 horse-power, of which only a 
minute fraction is utilised. Finland has also some fine 
waterfalls, amongst them Imatra, which by itself 
represents over half a million horse-power. Hence, 
should aluminium become extensively used, there is 
plenty of power to be got on this side of the Atlantic, 
although most people seem to think that Europe 
is exploited up to its limit. 

I take it that electro-metallurgy on a large scale 
would give a great stimulus to engineering, and 
aluminium cannot very well be made in any other 
way on & commercial basis. It is, hence, to be hoped 
that engineers will be able to stimulate the production 
of aluminium, and thus benefit themselves by the 
greater demand for machinery. When one considers 
that the equipment of a wate: fall cost before the war 
anything from £5 to £50 per horse-power, there is 
quite a considerable prospective outlet for machinery 
in that direction. Curiously enough, the needs of the 
aluminium industry caused the first really large 
dynamos to be built, and hence the metal has already 
some right to consideration from that point of view. 
I fear, however, that the progress of aluminium will 
be very slow, for some years to come at least. There 
is still a very large stock of inferior re-melted serap 
in the market, and one may expect the distrust of 
castings of that metal to grow more acute than ever. 
As a matter of fact, an attempt has been made to 
introduce magnesium as a superior substitute for 
aluminium, and various extruded sections of that 
metal have been shown at exhibitions during the last 
few years. Beryllium has also been mentioned in 
that connection. I must, however, abstain from 
passing any comments, as I have no personal experi- 
ence of these metals of a sufficiently intimate nature 
to enable me to form any opinion. Any great sources 
of beryllium do not seem to have been found, and 
such as are known are in the hands of the Russian 
revolutionaries, and thus hardly likely to be worked. 

Everything considered, aluminium will probably 
remain as the survival of the fittest. I have hopes of 
seeing plating introduced for protecting castings 
against oxidation, as well as to impart a more attrac- 
tive colour. It is highly desirable that substantial 
coatings of copper should be used as a foundation 
for whatever kind of plating is desired. Aluminium 
castings—from suitable alloys—might then find their 
way on shipboard for cabin fittings, &. Speaking 
about domestic fittings of all kinds, there seems to be 
a field open for die castings in that direction. The 
choice of articles is difficult to a maker, as he sees 
things from a different point of view from the public. 
To cite an example. Take an ordinary cash register 
in ashop. My knowledge tells me that the elaborate 
pattern of the cover castings is there to lend lustre 
to a cheap article, whereas the man im the street 
thinks it enhances the value of the thing. These 
castings could be made with advantage from some 
aluminium composition. Would it pay, however ? 
Similarly, we have the limb, base plate and stand of a 
sewing machine. I take it that most engineers will 
agree with me that anything uglier in the way of 
machine design is hardly conceivable. Add to this 
that the surface decoration consists of thick varnish 
with transfers in gold, &c., and to us there is the 
acme of ugliness. To the man in the street the effect 
is pleasing. Now, suppose we replace the cast iron 
with aluminium castings, re-designing the parts to 
suit the higher tensile strength of the materiel, we 
should gain a number of advantages. The weight 
would be brought down by more than one half, 
varnish could be used, but it would be unnecessary, 
&c. Here, the saving in weight would give great 
relief to many @ poor woman, and thus be a social 
blessing. But would it sell even at the same price 
as the existing article ? The psychology of the buyer 
is a difficult thing to estimate, but perhaps somebody 
may be daring enough to try. As might be expected, 
the Germans have already had a shot at similar things. 
I remember seeing some meat mincers with aluminium 
bodies made over there, and they were quite nicely 
tinned by immersion in the molten metal. 

The whole is a pretty problem, because such a 
lot of metal could be absorbed in the making of 
articles used in every household. Once formed, a 
few outlets of the kind would make the aluminium 
founding a permanent industry. It is the old problem 
of perpetuating a war industry in peace, and it is 
curious to look back in time and watch what such 
transitions have led to in the past. Take, for instance, 


the Remington smallarms factories—they made 
“their pile’’ during the Franco-German War, 
1870-71. Their first departure was the sewing 


machine, and after the subsequent Russo-Turkish 
war, the typewriter. There is no doubt that the 
enormous success of the last-named had its main 
cause in the existence of enormous plant built for 
war purposes. At the present juncture, maybe, the 











motor car is the equivalent, but that trade is un- 
fortunately taking a rest, and a great many aluminium 
foundries have had to close in consequence. In so 
far as this country is concerned, the greatest loss is 
the scattering of the skilled staffs of the various 
establishments. The process of selecting the best 
men has been carried out, and future establishments 
will be greatly handicapped at the start. It is im- 
possible to calculate any probabilities in any trade 
at present, but a new material which has found exten 
sive use under the trying circumstances of war, must 
come to its own again sooner or later, and history 
tells us that the right men will be found when wanted. 

In saying farewell to my readers, I do it with the 
feelings of the Roman gladiators, who said: ‘* Mori 
turi te salutant, Cesar !’’ Coming men will do better 
than we have done, according to the eternal law of 
progress. My articles are simply an epitaph, dedicated 
to the memory of a fairly pretentious undertaking 
with aluminium as its basis. For information I owe 
a lot to all my late colleagues, and I wish to express 
my special thanks to Mr. Thos. Girtin, M.A. (Cantab.), 
our general manager, who opened the way for me 
into every department. 





Great Central Railway Four- 
Cylinder Engines. 


By the courtesy of Mr. John G. Robinson, chief 
mechanical engineer to the Great Central Railway, 
we are enabled with this issue to publish as a Supple- 
ment the working drawing of one of the latest types 
of main line engines of the Great Central Railway. 
These engines were designed as maximum power 
units for operating the heaviest passenger express 
services on the system, without assistance anywhere. 
For working the extremely heavy fish expresses 
between Grimsby and Marylebone—which trains are 
made up of bogie vehicles fitted with the automatic 
vacuum brake, and are run to a time schedule prac- 
tically equal to that of any express passenger service 
—a second typejof engine has been designed, identical 
with the first, exeept as regards parts necessarily 
made different by reason of the smaller coupled wheels 
employed for the goods engine. These latter engines 
are specially designed for fast goods traffic, but may 
reasonably be regarded as general service machines. 
Thoir very high maximum tractive effort of 29,500 Ib. 
is well in excess of that required to haul the heaviest 
mineral loads permitted on the system, while their 
liberal wheel diameter of 5ft. 8in. enables them 
readily to attain all the speed necessary for anything 
but the fastest express passenger work, and ensures 
them ample acceleration with heavy passenger stop- 
ping trains. At present thirteen of these goods 
engines are under construction at the works of the 
railway company at Gorton, and fifteen others are 
being built outside. 

As both classes are alike in general design they can 
be described together. The engines are of the 4-6-0 
type, the coupled wheels of the two classes being 
6ft. 9in. and 5ft. 8in. diameter respectively. The 
four cylinders are placed approximately on the same 
transverse centre line, being situated below the 
smoke-box, and bolted to the frame plates and to 
each other, so as to form a solid structure between 
the frames. The inner pair of cylinders drives the 
crank axle of the leading pair of coupled wheels, the 
outer pair driving the second coupled axle. The 
same cylinder castings are used for both types. 
The centre lines of both inside and outside cylinders 
are inclined at 1 in 29 to the horizontal in the pas- 
senger engines. In the case of the goods engines the 
inside cylinders are inclined at 1 in 11}, the inelina- 
tion of the outside cylinders being 1 in 14}. All four 
cylinders have a diameter of 16in., with a stroke of 
26in. Steam is distributed by means of four piston 
valves placed above the cylinders, the valves of the 
inside cylinders having inside steam admission, while 
those of the outside cylinders admit steam by the 
outer edges of the valves. As the adjacent cranks 
on each side of the engine are at 180 deg. to each 
other, this arrangement of piston valves enables 
each pair on one side of the engine to be driven 
synchronously by the two upper parallel arms of a 
three-armed rocking shaft, the lower arm of which 
is connected to a single set of link motion, with its 
excentrics on the crank axle. 

By this method of construction the fronts of all 
four cylinders and steam chests are unobstructed, 
thus giving ready access for the removal of the covers 
and the withdrawal of all four valves and pistons. 
There are no steam or exhaust joints between the 
eylinders, all such joints being inside the smoke-box. 
The two inside cylinders, with their steam chests, are 
cast together, and therefore the piston valves of the 
inside cylinders are in a common steam chest. Steam 
for each of the outside cylinders is supplied from an 
upper branch on the superheater header through a 
steel pipe of 4in. bore, the common steam chest of 
the inside cylinders being supplied by two stcel 
pipes, 3in. bore, connected to two lower branches, 
one on each side of the header. 

The piston valves have a lap of lin. and a maximum 
travel of 4}in. with */,,in. exhaust clearance. They 
are of the “ Robinson ” type, and are fitted with the 
“Robinson ” release rings, which play the part of 
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drifting valves, and also discharge any excessive | 
pressure of water or steam into the steam chest. | 
The ‘valve Spindles’ are provided) with renewable | 
shoes and sleeves working in cast iron guides at each | 
end. ‘The pistons are fitted with cast iron rings | 
hammered so as to press evenly over their periphery | 
when in place. 

The crank axle in both classés of engine is that used 
for the standard 0-6-0 goods engines of the Great 
Central Railway. The connecting-rods of the inside 
motion in the passeriger engines are 6ft. 6in. long 
between centres, those of the goods engines having 


and has a length of 8ft. 6in. outside, with a depth 
of 6ft. 6}in. in front, and 5ft. Opin. at the baek. 
There sre twenty-eight short return superheater 
elements in tubes of 5}in. outside diameter, together 
with 116 tubes 2}in. outside diameter, the length 
between tube plates being 17ft. 7jin.' The total 


| heating surface is 2387 square feet, of which 163 


square feet represent the outside area of the fire-box, 
1881 square feet the outside of the tubes, and 343 
square feet the inside of the superheater elements, 
which have a bore of 1'/,in. The grate area is 26 
square feet. The superheater elements are expanded 


easy reach. Glazed sliding windows are provided 
in the ¢ab. sides, and give, good pretection from the 
weather. The boiler is fed’ by two 10 mm. re-starting 
injectors, placed, below the footplate; the feed water 
being delivered through clack boxes on top of the 
front barrel ring. 

The bogie is of the Great Central standard type 
with 3ft. 6in. wheels, the axle journals being 64in. 
diameter by llin. long. The total cross travel of the 
bogie is 64in., the lateral control being effected by 
means of a pair of laminated springs connected 
together by links. The springing of the bogie is 
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GREAT CENTRAL RAILWAY—FOUR-CYLINDER SIX-COUPLED GOODS ENGINE 


a length of 7ft. The outside conneeting-rods of both 
classes are alike--—10ft. 10m. between centres. The 
axle-boxes of the coupled wheels are of wrought 
iron case-hardened, with gun-metal bearings faced 
with white metal. 

All the springs of the coupled wheels are under- 
hung, and are of the laminated type, the spring links 
being in tension and provided with rubber assisting 
pads. The journals of the crank axle are 8in. diameter 
by 9im. long, the crank pins being 8}in. diameter by 
4}in. long. The journals of the other coupled axles, 
not being restricted in length by crank webs, have 
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directly into the cast iron header, which is of the 
“ Robinson ” front eover type. 

A steam circulating valve for use when running 
without steam, and when forcing the fire with the 
steam blower, is combined with the blower valve, 
and is operated by the same handle. A double-seated 
Balanced valve is mechanically connected with the 
regulator handle so as to open when steam is shut 
off. It provides a free discharge into the blast pipe 
from the header, thus absolutely preventing any 
risk of the engine being moved by the circulating 


steam or by the evaporation of any water that may | 
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carried out with a spring equalising beam or harness 
connected with a laminated spring on each side. 

The engines are fitted with the necessary piping 
| for operating the automatic vacuum brake on the 
| train, and with a 20-25 mm. Gresham “‘ Dreadnought” 
ejector, together with an automatic steam brake vai ve, 
which controls the application of the steam brake 
on the coupled wheels of the engine, and on all the 
| wheels of the tender. Both classes of engine are fitted 
with train-warming valves and pipes. 

The tender is of the Great Central standard six- 
wheeled type, and has a water capacity of 4000 gals., 






































HALF VERTICAL CROSS SECTIONS AND CAB OF GREAT CENTRAL FOUR-CYLINDER LOCOMOTIVES 


been made 8in. diameter by 12in, long. Their axle- 
boxes have spring-supported oil pads in east iron 
keeps, which can be withdrawn from the inside of | 
the engine for examination or renewal without lifting 
or uncoupling the spring gear. 

The boilers of both classes are identical with each | 
other and with the boiler used for the “ Sir Sam Fay ”’ 
and “‘ Glenalmond ”’ classes of 4-6-0 inside-cylinder | 
engine. The boiler barrel is 5ft. 6in, diameter outside, | 
the largest ring having a length of 17ft. 3in. The| 
fire-box shell is of the direct-stayed flat-topped type, 


| an 





enter the elements and remain there after steam is 
shut off. 

The lubrication of the steam chests, cylinders, and 
the four driving axle-boxes is effected by means of 
* Intensifore ” lubricator, the pressure cylinder 
of which is placed on the left-hand splasher in the 


| cab, the two six-feed distributors being mounted on 


the back of the fire-box. The cab is very commo- 
dious, and provides an excellent outlook for the 
enginemen, who can stand directly behind the front 
windows, from which position all fittings are within 





with space for darrying between 6 and 7 tons of coal. 
The coal bunker is made so as to be self-trimming 
to avoid the necessity for the fireman mounting the 
tank when the engine is in motion. Water pick-up 
gear is provided. 

The first of the goods engines has only been recently 
completed, but the passenger engines have alreacd) 
done excellent service on the road. The first 
of the class ran 126,000 miles from shop to shop, and 
on investigation it was found that the wear on thos 
parts exposed to it was extremely slight. 
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The New Darnall Works of Davy 
Brothers, Limited. 


Tue well-known firm of steel works engineers, 
Davy Brothers, Limited, of Park Ironworks, Sheffield, 
has recently found the inereasing demand for its 
specialities, which consist of steel works plant, 
boilers, high-speed forging presses, rolling mill plant, 
&c., difficult to satisfy adequately by means of the 
existing works. No further extensions could, how- 
ever, be made by reason of limitations of space, and, 
moreover, it was felt that to be in a position to meet 
foreign competition the only really satisfactory solu- 
tion would be to erect new works arranged on the 
most modern lines. Shortly after the end of the war 
a decision to this effect. was taken, and an extensive 
site was obtained at Darnall, a suburb of Sheffield, 
and not very far from the original works. At that 
time the conditions affecting the erection of new works 
were very difficult, but having made arrangements 
for the sole manufacture under licence of “‘ Morgan ” 
continuous rolling mill plant in this and for a number 
of other countries, and in view of the development of 
other specialities, it became essential to provide 
additional manufacturing facilities. In 1919 a begin- 


ning was made with the building and equipping of | 
| with the medium bay and heavier machines in the 


modern light machine shops, leaving the completion 
of the works to be carried out when industrial con- 
ditions became more stabilised. 

The drawing reproduced herewith shows the pro- 
posed lay-out of the complete works, which will 
include offices, pattern shop and store, iron foundry, 
heavy machine shops, boiler shops, &e. At the present 
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time the site of 25 acres has been levelled, a siding 
constructed to connect the works with the Great | 
Central Railway and the light machine shops—shown 
heavily lined on the plan—built and largely equipped. 
One of the engravings on page 670 shows the site 
with the siding and connection to the railway, and 
the light machine shops already constructed. This 
view gives an idea of the large amount of space 
available and of the healthy situation of the site, 
which is outside the smoky area of the city. Near 
atfhand runs the new intake to Darnall-road under | 
construction, which, in fact, passes the entrance to 
the works, and along which is to be erected by the | 
Sheffield Corporation a new garden city of 4000 houses, | 
thus providing ideal housing conditions within easy | 
distance for the workmen. 

The area of the light machine shops already con- | 
structed is 64,000 square feet. They comprise two | 
main bays, each 60ft. wide, 30ft. high to the crane | 
rails, and a lean-to 30ft. wide, all 400ft. long. The 
medium bay is equipped with 20 and 10-ton cranes, | 
the 20-ton erane having a 5-ton auxiliary hoist, the 
light bay with 20, 10 and 5-ton eranes, and the 
lean-to with a 2-ton crane. In addition to these 
overhead travelling cranes, numerous electric jib | 
cranes are provided for handling work between the 
columns, which are 30ft. apart, the object being to 
cover all parts of the floor where cranage facilities 
are especially wanted and avoid loss of time in waiting 
for the overhead cranes. The buildings have a steel 
framework with part reinforced concrete panels and 
part asbestos sheeting to allow for future extensions, 
the floors being of concrete. The heating is on the 
combined system with steam pipes in the roof and 
hot water radiators on the floor. Power and lighting 
are obtained from the Sheffield Corporation electric | 
mains, the small tools being group-driven and the | 
large tools motor driven. Provision is made for a} 


| in all 


Great Centra/ Railway 
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complete system of railway lines. The tracks already 
laid down give quick access to the siding and pass 
across each end of the shops for use when the material 
is entering and being despatched. 

| The machine tools, with individual motor drives, 
| are arranged in the main bays, and the group-driven 
| machines mostly in the lean-to. The lean-to also 
| contains the tool room,’ stores, anbulanee room, 
| lavatories, and a small smithy for the tool room. 
|The machines installed include about 30 lathes 
| Tanging from 6in. to 18in. centres with beds up to 
| 39ft. long, Sft. and 10ft. boring and turning mills, 
table planing machines with tables 3ft., 4ft. 6in., 5ft., 
} and 7ft. wide up to 24ft. stroke, a ‘ Shanks ” hori- 
| zontal and vertical planing machine to deal with 
| 14ft. by 10ft., eight boring machines by Pearn, 
| Kearn, Shanks and other makers with spindles up to 
_5in. diameter, 4 milling machines, two “ Butler” 
slotting machines, ]4in. and 20in. stroke respectively, 
three “Butler” shaping machines, including a 
double-head machine, and one “ Milwaukee ” shaping 
machine, six grinding machines, including a “ Norton” 
10in. by 50in. machine, four drilling machines, 
| ineluding a 6ft. Asquith radial machine, and an assort- 
| ment of bar-cutting machines, power hack saws, and 
| slot-drilling and key-waying machines, numbering 
up to the present about seventy machines. 

On page 670 two views are given showing the shops 











foreground, and of the light bay, tool room, &c. 
The space available between the machines, as will be 
clearly seen, is on a generous scale and enables all 
the parts for each job to be assembled and put through 
the machines in an’ expeditious manner with the 
minimum f&mount of, handling. As the work carried 
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out by the firm is of a widely varied character, with 
practically no repetition, the machine tools employed 
are all general purpose machines, so that a detailed 
description would not be of general interest. We 
may, however, mention the 5in. spindle horizontal 
boring, drilling and milling machine by Thomas 
Shanks and Co., of Johnstone, which is fitted with 
a transverse travelling milling table enabling the bar 
to be supported in an outer stay. By using “ gang ”’ 
cutters, several faces can be milled at one setting. 
This machine also enables any number of holes on the 
same line to be bored at one setting. The planing 
machines are all provided with long strokes so as to 
be suitable for “‘ gang” planing, and each is fitted 
with devices for speeding up between faces and for 
speed acceleration after the entry of the tool into 
the piece. 

A work-planning system has been devised to 
operate with a card system, which enables the manage- 
ment to see at a glance the amount of work in front 
of any machine for a considerable period ahead, thus 


| permitting the work to be distributed in the best 


manner. The fourth engraving on page 670 shows 
the erecting floors with a pit for the erection of 
machinery of considerable overall height. This view 
gives an indication of the large amount of space 
available for erection, which will enable a number of 
different jobs to be erected simultaneously without 
any confusion and overlapping. 





Ir was stated at the annual conference of the National 
Association of Goldsmiths, at Leicester, recently, that an 
instrument had been invented which distinguishes between 
the Japanese culture pearl and the real pearl. The test 
is made by means of ultra-violet rays, and the instrument 
is said to have given excellent results. Under the rays 
the culture pearl becomes mustard yellow. 


The London Electricity Supply 
Problem, 
No. TI.* 


Our last article gave a general outline of the scheme 
of the Londen County Council. Since then Mr. J. H. 
Rider, who is acting as consulting electrical engineer 
to the scheme, so far as the engineering part is con- 
cerned, has spent more than two days in the witness 
chair, explaining the details of this part, as well as 
discussing the position generally. He was followed 
by Mr. C. D. Johnson, Comptroller of the London 
Council Council. Mr. Rider’s evidence, however, is 
by far the more important, as he told us for the first 
time exactly why he and the other engineers with 
whom he has been working—viz., Sir Alexander 
Kennedy and Mr. G. W. Partridge, on behalf of the 
nine companies which are also promoting a scheme, 
and Mr. C. H. Wordingham, on behalf of the Confer- 
ence of Local Authorities owning electricity works, 
who again have a scheme of their own—have com- 
pletely changed their ideas during the past few months 
as to the best way to deal with the problem. Inci- 
dentally, it may be remarked that the change of 
plan, as revealed in the supplementary particulars, 
has led the Commissioners to emphasise the need for 
further particulars in order to enable them thoroughly 
to appreciate what is now proposed. 

The inquiry is now, so far as the London County 
Council is concerned, dealing with what is called the 
original scheme and the scheme represented by the 
supplementary particulars. Briefly, the original 
scheme was a complete administrative, technical and 
financial one, and although the administrative and 
financial portions remain substantially unaltered, 
the technical scheme has been changed entirely. 
The original scheme contemplated the erection of 
four capital power stations, each having a capacity 
of 200,000 kilowatts, and the extension of two of the 
existing power stations into capital stations for 
serving the whole area. Plans for these new stations 
were to be put in hand immediately by the Joint 
Electricity Board, and their erection was to proceed 
in two stages, during the first of which, say, five 
years, it was intended to shut down progressively 
thirty-four of the existing stations, and by means of 
interconnectng cables to supply such stations in 
bulk from the remaining stations. At the same time, 
certain capital stations would be built, and as the; 
became ready for work, the second stage would be 
reached, after which twenty-six of the remaining 
generating stations would be progressively shut down. 
That would leave seventeen of the existing stations, 
of which two, as already indicated, would be enlarged 
into capital stations and seven permanently retained 
to act as auxiliary generating stations in conjunction 
with the new capital stations. The other eight, near 
the outskirts of the area, would have to be kept at 
work for a considerable period to serve the local 
demands uati!l it became commercially possible to 
extend the transmission mains to their neighbourhood. 

That scheme was prepared last year, but Mr. 
Rider confessed that further consideration of the 
whole of the circumstances had convinced the engi- 
neers with whom he had been working and himself 
that it is not now an economically sound one. Owing 
to the high cost of capital and the high cost of plant, 
it had been calculated that the erection of new capital 
stations at once would not permit of energy being 
sold any more cheaply than if the most important of 
the existing stations, more or less in the centre of 
the area delimited by the Commissioners, were 
linked up. In the supplementary particulars handed 
to the Commissioners in May it is shown that by 
linking up, as now suggested, the average cost de- 
livered to feeders by authorised distributors after 
conversion would be 1.385d., whilst in the first stage 
of the original scheme the cost would be 1.488d. per 
unit. Neither of these proposals take into account 
any railway load, but if under the original scheme a 
railway load of 200,000 kilowatts is assumed, then 
the cost would be reduced to 1.377d. per unit. It 
is because so little advantage is shown by the expendi- 
ture of many millions sterling upon new capital 
stations now that the linking up scheme is proposed. 
In short, the method of dealing with the problem 
under the London County Council scheme now is 
to link up, as soon as the Joint Electricity Authority 
is formed, twenty-nine of the existing stations within 
a certain circumscribed area, to install new plant in 
them, and to scrap a portion of the existing plant. 
By 1925 this course of procedure would give a total 
plant capacity in the linked-up stations of 557,000 
kilowatts, which, it is said, should carry a load of 
maximum demand of nearly 500,000 kilowatts, 
allowing for reserve plant. In 1925 the question 
would then arise as to whether new capital stations 
should be built or further extensions of the existing 
stations carried out. If the conditions of capital 
and cost of plant render it inexpedient to build new 
stations, it is computed that nine or ten of the then 
already linked-up stations could be still further 
extended to give a total capacity of 760,000 kilowatts, 
thus putting off until a still further date the erection 
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of new power stations. That is the London County 
scheme as it now stands. 

So far as the new stations, when erected, are con- 
cerned, we now know that the sites are Chiswick, 

Beckton, Greenwich, and the site of the old Thames 

Ironworks. The two existing stations which it is 

intended to extend are Stepney and Deptford. 

An important feature of the case is that the scheme 
takes little or no account of the railway demand. 
It appears that the railway companies have informed 
the Commissioners and the London County. Council 
that they do not intend to come into any such scheme 
as this, for the reason that, they say, they can generate 
current more cheaply than it could be supplied to 
them by any Joint Board. Mr. Rider seems to have 
adopted this view also, and rather surprised many of 
those present by saying that as long as the Joint 
Electricity Authority was compelled to set aside a 
sinking fund for the repayment of its capital, whilst 
the railway companies were not, it would never be 
able to offer the railway companies current at a price 
which would induce them to buy it. There were one 
or two indications that the Commissioners—or, at 
any rate, some of them—do not take that view. 
Particularly was it pointed out by Sir John Snell, 
chairman of the Commissioners, that a railway com- 
pany could not raise money so cheaply as an Authority 
such as the Joint Electricity Authority, with the 
security of the rates behind it, and that that difference 
ought to go a long way to offset the supposed dis- 
advantage of the Authority, due to its having to 
set aside a sinking fund, whilst a railway company 
was not bound by statute to do so. This question of 
railway supply, too, is important in two other direc- 
tions. In the first place, the existence of railway 
generating stations not under the control of the Joint 
Electricity Authority, would at any rate have the 
effect of preventing that unity of control which the 
Londen County Council laid down in its original 
scheme, and even now puts forward, as essential to 
success. Secondly, under the modified linking-up 
proposal, quite a large number of existing authorities 
will not come into any beneficial participation for 
several years, and yet they are to be made to bear a 
share of the administrative expenses of the Joint 
Authority. One reason why the 
delimited the area now under consideration was that 
the railway supply would be utilised to improve the 
conditions in the outer area, yet the London County 
Council proposes to leave many of the existing areas 
entirely to their devices for many years, not only by 
leaving them out of any linking-up scheme, but also 
by taking no account of railway supply. This fact 
led one of the Commissioners to ask if there 
was any reason for leaving these districts in the 
area. Mr. Rider's reply was that the area as de- 
limited forms a suitable area, but that conditions 
were such that in the first stage it would not pay to 
carry mains to the fringe to supply there. It may 
be mentioned that it is not proposed in the first 
stage to link up either the North Metropolitan Elec- 
tric Power Company’s nor the Metropolitan Electric 
Supply Company's power aree with the inner districts, 
a fact which has called forth a prompt request from 
those companies to be omitted from the scheme 
altogether, as is also the case with a number of small 
local authorities on the “* fringe.” 

So far as the opposition of local bodies outside 
London goes, there is an undisguised fear that the 
London County Council, with its large proportionate 
representation on the Joint Electricity Authority, 
would seek to use it as a lever for extending the 
London county boundary. At the same time, there 
is another fear that the Joint Electricity Authority 
will develop into a second Metropolitan Water Board, 
and that the final state of London's electricity supply 
will be worse than the first in that the cost of elec- 
trical energy will be higher and not lower. 

There are two other opponents of some importance. 
One is the County of London Electric Supply Com- 
pany, which now has before the Commissioners a 
scheme for the erection of a large power station at 
Barking to supply its London districts and also a 
Jarge district around Barking. It wants to go ahead 
on its own account, and is even willing to give an 
undertaking that its new station shall eventually 
be transferred to the Joint Authority, if it is formed. 
Then there is the East London electricity scheme, 
promoted by Poplar and adjacent local authorities, 
who claim that the undertakings in that area are 
already linked up and should now be put on a statu- 
tory basis, rather than be drawn into a larger scheme 
and have to share expenses of work elsewhere, which 
would have the ultimate effect of increasing the price 
of current to a figure higher than it is now. 

All these have, in turn, attacked the London 
County scheme as being not the right one. The 
Commissioners, too, without, of course, indicating 
any bias, have been very searching in their questions, 
and one can realise the enormous advantage of such 
an inquiry as the present which is conducted by elec- 
trical engineers and those fully acquainted with the 
problem, as compared with the old parliamentary 
inquiries. 

When the inquiry was adjourned on Friday, June 
17th, until Tuesday, June 2Ist, Mr. Johnson, Comp- 
troller of the London County Council, was giving 


Commissioners 


was that the Joint Electricity |Authority should 
acquire all generating stations, paying for them—he 
hoped in stock—thereafter being solely responsible 
for the generation of electrical energy throughout the 
whole area. Distribution would not be interfered 
with in any way. Mr. Rider had previously stated 
that the Joint Authority would take over the book- 
keeping, and possibly pay the stafis, while the 
generating stations continued to work, but definite 
details would have to be settled by the Authority 
itself when formed. Mr. Page, one of the Commis- 
sioners, suggested the possibility of friction and dis- 
content among the staffs if there were two sets of 
officials, viz., those belonging to the undertaking 
itself and those of the Joint Authority. Mr. Rider's 
reply was that he assumed the Joint Authority would 
have a staff of sufficient calibre to be able to deal 
with the situation generally, but he would not pledge 
himself as to the details of the arrangements between 
the Joint Authority and the present owners of the 
generating stations. 

The financing of the Joint Authority has also 
received close consideration. At present neither the 
London County Council nor the local authorities can 
offer such a body any financial assistance. The 
disability would be removed if the Electricity Supply 
(No. 2) Bill, now before Parliament, is passed. There 
seems a definite feeling on the part of those advising 
the London County Council that it will be. Related to 
this is the hint given by Mr. Hume, the chairman of 
the Electric Supply Committee of the London County 
Council, that it might be possible to extend the lease 
of life on terms of the London companies, which are 
purchasable outright in 1931. The companies have 
suggested that they should lend the Joint Authority 
capital, the interest upon which would be guaranteed 
by the London County Council. 

The case for the London County Council’s proposgls 

was concluded on Tuesday, June 21st, and the con- 
sideration of the proposal which has been put forward 
by the Conference of Local Authorities Owning 
Electricity Works in the area scheduled was pro- 
ceeded with. This Conference represents all the 
local authorities owning electricity works, with the 
exception of Poplar—-which has its own scheme 
Reigate, Epsom and Watford; and Watford and 
Reigate both wish to be excluded from the London 
County Council scheme. On the engineering side, of 
course, as already indicated, the London County 
Council scheme is practically agreed,and the main 
points of difference are in relation to the adminis- 
trative side. For instance, under the local authorities’ 
scheme, the constitution of the Joint Electricity 
Authority is quite different. Acting upon what is 
believed to be the true construction of Section 6 of 
the Electricity Act of 1919, which states that the 
Joint Electricity Authority shall be representative 
of the authorised distributors, it is proposed that 
there shall be twenty-nine members, of which 
twelve shall be representative of the local authori.ies 
owning electricity works, twelve representative of the 
companies—but of this latter twelve, eight are to 
represent the purchasers—and three shall represent 
large consumers and labour. The chairman and vice- 
chairman make up the total. The principal point 
of difference in the working of the Joint Authority 
is that there will not be that complete control as 
proposed by the London County Council. In the 
latter case the Joint Authority will decide finally 
how the stations are to be worked, and generally 
will manage the generating side of the business, but 
the local authorities’ scheme recommends that there 
should be an appeal to the Electricity Commissioners. 
In connection with this point, the Commissioners 
put some questions indicating that they would not 
be in favour of any scheme which did not provide for 
some definite control. Sir John Snell suggested that 
if all the authorities represented on the Conference 
were agreed on the engineering details it did not 
seem to matter that the Joint Authority should have 
complete and absolute control of the generating side. 
It was also argued for the local authorities that 
Clause 14 of the London County Council’s scheme is 
ultra vires in that it compels undertakers to transfer 
their generating stations, whilst Section 6 of the 
Electricity Supply Act of 1919 states that any transfer 
must be made with the consent of the authorised distri - 
butor. It was stated that the local authorities, in draw- 
ing up their scheme, felt in some difficulty as to how far 
control should go, not from the technical but from the 
legal point of view. If the authorities agreed, then 
there would be no difficulty at all. 
Sir John Snell said that he was expressing the views 
of the Commissioners when he stated that no scheme 
would satisfy them which did not give a definite 
promise of something being done in the future. 











Tue report of the Astronomer Royal to the Board of 
Visitors of the Royal Observatory, Greenwich, states that 
during the year under review much time has been occupied 
with the repair of instruments and the installation of 
new ones. For the workshop, a new lathe and milling 
machine have been provided. In connection with chrono- 
meters, there is the electrification of the ovens and pro- 
vision of a cold chamber. Two new clocks, one by Mr. 
Cottingham and the Riefler clock bought from the Man- 
chester University, have been set up in the clock room. 
Thé new vertical force magnetograph replaces the one 





evidence on the financial side. He said the intention 





borrowed and completes the equipment of the new 


Letters to the Editor. 


(We do not hold ourselves responsible for the opin ons of our 
correspondents.) 


THERMIONIC VALVES. 

Sin,—Will you permit me to correct an error in the article 
on “* Thermionic which appeared in your issue of 
June 10h? The writer says: “In 1914 Dr. Fleming took 
out a patent covering the use of this device for the rectification 
of both low and high frequency currents, and it was used as a 
wireless detector.” The above date is in error—ten years 
too late. My British patent—No. 24,850—was applied for on 
November 16th, 1904, and the corresponding United States 
patent—No. 803,684—was dated April 19th, 1005. My ther- 
mionic valve began to be used early in 1905 as a wireless detector, 
and not 1914. The writer of your article evidently has « 
rather strong bias in favour ef American contributions to this 
subject and a corresponding tendency to minimise British work. 
He makes no reference to the great legal judgments which have 
been given in the United States after protracted litigation, 
which have settled once for all the true history of the invention. 
In spite of the fact that Edison did put a metal plate into the 
bulb of an incandescent lamp in 1883, and put the fact on record 
in a United States patent, he made no practical application of 
it. My invention consisted not in the thing in itself, but in the 
new, useful and entirely unexpected application of the appliance. 
It was, a8 patent lawyers say, a user patent. In the judgment 
given in 1917 by the United States Circuit Court of Appeals, 
the judges said: “ His (Edison's) disclosute remained, so far 
as we can discover from this record, a laboratory problem until 
Fleming applied it to a new and very practical field of useful- 
Again, further on, they say: “ We have no doubt that 
Fleming's patent displays invention and of a very meritorious 
device.” In his judgment on the petition for an extension of 
the British patent, Mr. Justice Sargant said, in December, 
1918: “It seems to me that the Fleming invention of 1904 
was a pioneer invention in the sense of being a representative 
of an entirely new class of instrument in connection with the 
detection of wireless waves. In my judgment, therefore, the 
invention was one of unusual utility.”” I need not multiply these 
extracts. These judgments are printed in full in the appendix 
to my book on “ The Thermionic Valve "—published by The 
Wireless Press, Limited—and there is therefore no excuse for 
anyone writing on this subject being ignorant of them. 

I must take exception also to another remark in your article. 
The writer says: “ Dr. Lee de Forest, of New York, made use 
of @ new principle, and incidentally brought himself into con- 
flict with Dr. Fleming.” If the writer of these words had pre- 
viously read the judgment of His Honour Judge Mayer, given 
in September, 1916, and the above-mentioned Court of Appeals 
judgment in the valve actions, he would have seen that these 
Courts were of opinion that de Forest made no useful contribu- 
tion to this subject until after he had become acquainted with 
my prior work on the thermionic valve. The writer of your 
article complains that I am frequently given the entire credit 
for the invention of the thermionic valve. I am not responsible, 
of course, for any opinions but my own, and I have never 
attempted to claim credit for any inventions except those which 
have been accorded to me by impartial legal judgments. What 
I do claim is, in the words of Mr. Justice Sargant, that my inven- 
tion of the two-electrode thermionic valve was a “ pioneer 
invention,” not only extremely useful in itself, but opening up 
for the first time a vast new field of invention. The grid was 
an addition no doubt very important, but not establishing a 
departure independent in scientific principle of mine. Mr. 
Justice Sargant said he “ should hesitate to describe the three- 
electrode valve as being a mere improvement in view of the 
great independent invention displayed in that device, but did 
not think that that valve—the three-electrode—would ever 
have come into existence but for the previous invention of the 
1904 Fleming valve.” 

With these authoritative decisions on record, is it too much 
to ask that those who write on the history of this invention 
and attempt to instruct the public on it, shall not suppress 
them for any private or national reasons or strive to minimise 
the credit due to the pioneer inventor, but remember that 
prior to the date of my master patent—November 16th, 1904— 
no one had made the slightest suggestion that the thermionic 
emission from an incandescent filament in a vacuum could be 
made use of to detect and measure the electro-magnetic waves 
employed in wireless telegraphy. 


Valves,” 


ness.” 


J. A. Fiemie. 
London, June 15th. 


USES OF STAINLESS STEEL. 
Srr,—The article on the above-named subject in your issue of 
June 3rd deals with the subject in a form useful to engineers and 
will, no doubt, have been read with much interest. There are, 
however, one or two points which I should like to comment on, 
particularly so in view of the fact that these laboratories were the 
brithplace of stainless steel and that investigations have been 
carried out continuously since its first inception by my pre- 
decessor here, Mr. Harry Brearley. 
In the first place I would like to refer to your opening com- 
ment regarding the common impression that stainless cutlery 
does not retain its cutting edge so long as ordinary knives. Such 
impression is definitely a misconception. We have established 
experimentally, over a long period, that, providing the hardness 
of a stainless knife is made equal to the hardness of an ordinary 
knife and the geometry of the cutting edge is the same, the 
response to service conditions will be better, as indicated by Mr. 
Brearley, than in the case of the ordinary carbon stecl. It is a 
remarkable fact that a stainless table knife, properly hardened 
and tempered to have a Brinell hardness number of 500/550, may 
be permanently deformed to an angle of about 90 deg., thus 
showing that the knife possesses, along with the necessary hard. 
ness, a remarkable degree of toughness. 
As regards the welding of stainless steel, it is, of course, a fact 
that the presence of so high a content of chromium may result 
in the production of a troublesome slag ; but if a proper flux is 
employed the steel can be perfectly welded by electrical methods. 
As regards the manufacture of springs from stainless steel, 
there is no question that the time will come when it will be 
largely adopted for this purpose. It can be put into the correct 
condition of hardness required to give the necessarily high elastic 
range, and will not only possess non-rusting properties at ordinary 
temperatures, but will also retain ite st rength at incresesing 
temperatures to a much greater extent than most other steels, 
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I was rather surprised to read that a firm of motor car manu- 
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facturers had expressed themselves dissatisfied with the physical 
properties of the steel, and [ therefore give the following table 
of values obtained by oil hardening the steel and then tempering 
at gradually increasing temperatures. The figures may be of 
interest to your readers as covering very effectively the range of 
physical properties called for in practice. 





j 
Yield point, Max. stress, | Elongation, Red. ot area, 


unusually large cylinders, which, in certain ten-coupled 
mountain engines, have reduced the draw-bar horse-power hour 
to a consumption of 3.78 lb. of coal, corresponding to 2.65 Ib. in 
double expansion while working up to a maximum of 70 per 
cent. cut-off, the minimum rate of expansion being two-fold in 
single expansion and five-fold in double expansion. In design- 


| 
B Impact, | Brinell 
Tempered. tons sq. in. | tons/sq. in. per cent. per cent. foot-pounds. hardness No. 
100 deg. Cent. (212 deg. Fah.) 101.6 107.1 2.0 1.4 - | 477 
200 deg. Cent. (392 deg. Fah.) 100.4 106.7 3.0 4.9 } 477 
300 deg. Cent. (572 deg. Fah.) | 86.6 102.7 7.5 22.9 450 
350 deg. Cent. (662 deg. Fah.) 4% 87.8 104.3 10.0 30.5 | 450 
400 deg. Cent. (752 deg. Fah.) 96.0 105.0 12.0 36.2 15, 6, 10 477 
500 deg. Cent. (932 deg. Fah.) 98.5 107.1 } 15.0 44.0 6, 6, 10 450 
550 deg. Cent. (1022 deg. Fah.) .. .. 72.8 79.7 17.0 50.3 24, 23, 20 325 
600 deg. Cent. (1112 deg. Fah.) .. .. 51.4 60.5 20.0 55.8 25, 28, 26 263 
650 deg. Cent. (1202 deg. Fah.) .. .. | 43.3 52.3 | 22.0 62.6 69, 70 235 
700 deg. Cent. (1292 deg. Fah.).. ..| 41.3 49.1 | 26.0 64.7 70, 69, 61 223 
750 deg. Cent. (1382 deg. Fah.) .. 36.6 45.9 | 30.0 70.7 79, 80, 83 202 





The firm described as engaged in facturing centrifugal 
pumps advised you that, for high-speed shafts, there is some risk 
of seizing in the bearings. I should like to assure your friends 
that in a very wide experience we have encountered no evidence 
in support of this contention. As a matter of fact, stainless steel 
pump shafts have shown an exceptional resistance to wea: from 
cotton packings. 

As regards pistons and piston rings, I read that a firm manu- 
facturing these things has found stainless steel too hard for its 
purpose ; but I feel sure that if the firm studies the table of 
figures given above it will see that it is possible to place staink 
steel in just that condition which it requires by suitably modify- 
ing the final tempering temperatures. 

As regards the application of stainless steel to aero work, the 
difficulty mentioned by the firm of aeronautical engineers that 
the material cannot be obtained in the form suited to its purpose 
is simply a question of development, and there is reason to hope 
that the time will shortly arrive when stainless steel will be avail- 
able in the form of sheets, tubes, and indeed in any other form 
in which the consumer is likely to require it. Wire is already 
being produced in any gauge down to the very finest, as evidence 
of which I pin a small piece through this letter. 

The steel forges well, and further, as regards one of the last 
points raised in your article, it does not need to have a highly 
polished surface in order successfully to resist corroding influences, 
although the surface must be quite clean and free from scale. 

There is only one disability which has hitherto interfered with 
the extended utilisation of stainless steel for engineering pur 
poses, and which has so far been unavoidable in the early stages 
of its development, namely, its high cost in comparison with the 
structural steels at present available. As time goes on and the 
demand for the material increases means will no doubt be found 
for some cheapening of production, apart from the fact that the 
technical mind will be very busy endeavouring to bring about 
the same object by modifications in process. 

W. H. Harrie tp, D. Met. 

The Brown-Firth Research Laboratories, 

Sheffield, June 20th. 





COAL PER TON-MILE ON RAILWAYS. 


Sre,—Sir Henry Fowler, on page 651, June 17th, calls atten- 
tion to a fuel consumption per ton-mile which seems so remark- 
ably low for British railways that many of your readers who do 
not possess the “ Minutes of Proceedings,’’ session 1913-1914 
of the L[nstitution of Civil Engineers, or indeed have no time to 
refer to them, may be interested to read in your columns the 
lowest figures of consumption as ascertained by the tests on the 
Midland Railway of its various express locomotives. 

The lowest of all averages attained by means of single expan- 
sion—locomotive No. 996, 200 lb. pressure—was 80 Ib. of coal 
per 1000 ton-miles, including the engine weight and tender two- 
thirds loaded—gross weight 106 tons 4 cwt.—on the London- 
Leeds-London services, with 288.7 tons average gross weight of 
the whole trains. 

With compound expansion, in the same services, with 333 tons 
gross weight of the whole train, the average coal consumption was 
67.9 lb. per 1000 ton-miles gross, as already quoted, page 651, 
by Sir Henry Fowler, the lowest of all the consumptions being 
64.7 lb., Leeds to London, and 65.2 lb. London to Leeds. The 
average rate of compound expansion was nearly one-fifth, or 
15 per cent. less coal per 1000 gross ton-miles, than by the most 
economical of all the single-expansion Midland express engines, or 
about one-half less than the usual relative economy obtained in 
up-to-date compound practice ; a comparative failure, which is 
almost certainly due to operating the compound engine at a cut- 
off exceeding by one-third that which would be given to the single- 
expansion engine with the same train load and speed upon the 
same line profile. For example, when the cut-off is 20 per cent. 
with single expansion, an extra one-third in compound expansion 
(== 27 per cent.) serves to compensate exactly the extra amount 
of back pressure that takes place on the high-pressure piston 
above that which is usual in single expansion, where the steam 
exhausts direct to the atmosphere, with the result that the loads, 
expressed in tons, on all pistons, by both the systems, are equal 

—in the Midland Railway engines the low-pressure load is 
halved between the two outside cylinders, But where the total 
volume of the high-pressure cylinders is by design made less for 
the ‘compound than for the single expansion, it is usual to 
“force” the compound cylinders by means of extra large cut-offs, 
which jn some cases reduces the rate of expansion to almost that 
of the single expansion, with the inevitable result of small or 
no economy followed by the eventual scrapping of engines whose 
designs could well have been burnt on their drawing boards with 
# real eventual saving in money. Given 20 per cent. cut-off in 
single expansion, the rate of expansion is five-fold, and with 
small-cylindered compound engines a cut-off of 50 per cent. 
gives a 6.8-fold expansion; consequently very little economy 
on single expansion operating at 20 per cent. cut-off. On the 
contrary, when the volume of steam corresponding to a 20 per 
cent. in single expansion only amounts to a cut-off of 27 per cent. 
in double expansion, the designer can guarantee with certainty 
The question of 
competi- 


«# steam and coal economy of 33 or 35 per cent. 
adequate cylinder volumes is now, with electrical 
tion, becoming more thoroughly examined, as shown by the 
recent article upon it in the Annalen fur Gewerbe and Bauwesen, 
November Ist, 1920; while much prominence and very lengthy 
articles in the engineering Press have appeared concerning the 
endeavours made in the United States to limit the maximum 
cut-off of locomotives to 50 per cent, of the stroke by means of 


ing locomotive engines for very low coal consumptions the rate 
of expansion must, in two-stage working, never be less than 
double that realised by single expansion on long, easy stretches 
of line, even with light train loads not exceeding three times the 
total weight of the engine and tender ; and this consideration 
brings us from the article in the Annalen back to the one by 
Mr. G. R. Sisterson, page 414, Tue Encrveer, April 27th, 1906, 
which applies now with much more force than then, and coyld be 
studied with advantage by all who have power to lessen the coal 
consumption on British railways. 

Even with single expansion of the steam Sir Henry Fowler is 
able to point to particularly low fuel consumptions on the 
Midland Railway, relatively to other British lines, which 
cannot be explained by any particular easiness of the profile 
London-Leeds compared with, say, the profile Manchester to 
Blackpool, as shown in Tue Enctveer, April 15th, 1921, with 
the results as given hereunder : 


Single-expansion Engines.—Coal per 1000 Ton-miles Gross, 
Including Engine and Tender and Excluding Shed Duties. 


Midland Railway (per Sir Henry Fowler) — Ib. 


Engine No. 998, London-Leeds-London, December 80 

Engine No. 998, London-Leeds-London, January 
and February ot loos ee &3 

Engine No. 489, London-Derby-London, June 115 


Lancashire and Yorkshire Railway— 
Clas# 8, six-coupled, Blackpool to Manchester .. 111 
Class 8, six-coupled, Manchester to Black pool 


The omission of the coal used for fire lighting—whieh probably 
applies in the case of the Midland examples—and the inelusion 
of engine weights cause these figures to appear very low ; in 
specific continental examples the coal for fire lighting adds 11 per 
cent. to the running total. Further, these are watched and 
supervised tests, not taken from the annual records, and the 
water evaporation is fairly high for British lump coal—about 
9 Ib. per pound of fuel in the Midland examples. Even so, the 
Midland results obviously point to a high mechanical goodness 
for the single-expansion system. The subject of coal economy 
remains obscured in England by the almost total absence of 
fully documented indicator cards, For a hundred pages of 
verbiage, which teach nothing, we may count a single indicator 
card, fully labelled, yet from which we may learn more than from 
that hundred pages of amateurish letterpress, which few engi- 
neers can have the time to wade through. C. R. BK. 

June 18th. 


THE COAL PROBLEM. 


Sir,—The statistics of coal output and costs from British 
mines as given by Mr. E. T. Good in Taz Exormenser of the L0th 
inst. require some further consideration and supplementation 
before they can be included in the engineer's data sheets. 

Mr. Good refers throughout to a factor which he calls “ the 
wage cost per ton."” He remarks that forty years ago we obtained 
6 tons per week per man employed, and now “ with improved 
appliances, &¢.,"” we obtain less than 4 tons per man per week ; 
and finally rounds up his argument with the inevitable charge of 
ca’ canny against the miners. This may be good journalism, but 
it is very poor engineering. 

Surely it does not require ‘‘ ca’ canny ”’ to increase the wage 
cost per ton when by definition more wages are being paid in the 
unproductive processes comprised under “ improved appliances.” 
Surely the output per man must of necessity be reduced when a 
greater proportion are attending to the improved ventilation, 
lighting, &c. &c. The “real problem” is not so simple as he 
would have us believe. 

The term “wage cost per ton” is an extremely dangerous 
ambiguity, especially in reference to contemporary events in the 
coal industry. It is clear that such a factor can and does vary 
independently of the wage rates paid to the hewer of coal, and 
that it does in fact vary inversely as the ratio of the cost of pro- 
ductive labour to unproductive labour in and around the coal 
pits. Thus if 1,000,000 men are all engaged in hewing coal the 
wage cost per ton will be less than if half were engaged hewing, 
and the remainder on development or maintenance ; for the 
simple reason that only half the quantity of coal would require 
to bear the wage cost of the total number of men. Herein lies 
the real problem of the coal industry. 

It is known that under the favourable circumstances of the 
last eighteen months or so development work in connection with 
collieries has been carried on at an unprecedented rate. Clearings 
have been made for new seams, stocks of material have been 
bought, new plant installed, and, generally speaking, great 
preparations have been made for the “ coming boom.” But all 
this has added to the wage cost per ton, and more especially to 
the price per ton, to such a degree that the markets have been 
drained of purchasing power and the coal industry is now 
alleged to be bankrupt. This state of bankruptcy is, however, 
not by any means reflected on the Stock Exchange, where coal 
is still a sound investment; which is conclusive evidence that 
these development operations are estimated to ensure coal as a 
highly profitable industry in the future. 

Meanwhile the coal consumer has also been duly affected by 
this development work as reflected in the price of coal, and his 
sorry joke that he does not want to buy a colliery when paying 
for his coal turns out to have some basis of justification. 

Now, it is conceivable that this surcharge for development can, 
and—judging by the technical efficiency of British collieries— 
certainly will, act in the future as @ very grave obstacle to the 
effective competition with other preducing countries. Mr. Good 


points out that we use fewer machines than America, and infor- 
mation from other sources suggests that the mining industry 
is in a relatively backward state. Consequently it is necessary 
that development and increased plant will be an increasing charge 
on the selling price of coal in the immediate future. But the 
equally imperative necessity, as Mr. Good has emphasised, is 
that the price of coal shall be decreased. The problem involved 
in the satisfaction of these two complementary and opposing 
requirements will not be solved by the repetition of the meaning 
less words “ca’ canny.” For it is useless to charge men with 
ea canny in not producing coal when they are engaged in clearing 
away dirt, installing machinery, or laying rails; and it appears 
that sooner or later the financial structure of the industry and the 
legitimate components of price will have to come up for review. 
The whole problem confronting the coal industry—which in 
varying degree applies to other industries—has been clearly 
analysed and solved by Major C. H. Douglas, M.I.M.E., in his 
book “ Credit Power and Democracy,” which deserves the atten- 
tion of all engineers. Frep H. AvceEr. 
Liverpocl, June )8th. 


DRIVING FACTORIES BY MOTOR LORRY ENGINES. 

Sir,—With reference to the article in your current issue, 
headed “* Motor Lorry Used to Drive a Faetory,”’ it may interest 
your readers to know that, owing to the restrictions brought 
about by the coal strike, we were asked to keep two picture 
theatres going. In one we installed an ordinary engine tuken 
from one of our 2-ton lorries and coupled it direct to the gene- 
rator. The speed was 1100 revolutions per minute. In the other 
we installed a similar engine, but owing to the situation of the 
converter it had to be driven by belt through a countershaft, 
the speed of the engine being 500 revolutions per minute. 

These engines were installed three weeks ago, and the first has 
run every day from two o'clock p.m. till six o clock p.m., whilst 
the other, owing to an electrical breakdown, had to run for nearly 
a week for eleven hours per day continuously. 

In neither case has there been any sign of overheating. Both 
engines were installed and running within sixteen hours of the 
receipt of instructions to proceed. 

ALLDAYs AND Owntons, Limited. 
R. A. Brack, 
Birmingham, June 20th, Management. 


OIL-FIRED LOCOMOTIVES. 

Str,—I! have read with interest Mr. E. Cecil Poultney’s letter 
on this subject, appearing in your issue for June 10th. Having 
been privileged to make several runs on the footplate of liquid 
fuel locomotives, fitted with the Holden apparatus, I would like 
to say that the best results were considered to be obtained when 
the exbaust was very slightly tinged with smoke. When there 
was absolutely no smoke showing at the top of the chimney, 
the admission of air was deemed to be excessive. This latter 
result, however, was manifestly preferable to the production of 
black or yellow smoke, which, of course, takes place in the case 
of anskilful firing. Still, with no smoke the temperature of the 
waste gases is apt to be unduly high. 


F. W. Baewer. 








A WHOLE COALFIELD ON FIRE. 


A GRAPHIC account of a coal mine fire, which has been 
burning for thirty-seven years, and is expected to go 
on for another century, was given in a recent issue of the 
Scientific American. The fire, which is said to have been 
started maliciously by strikers, broke out simultaneously 
in several mines in the Hocking Valley district of Ohio, and 
has already involved an 4rea about 17 square miles in extent 
The coal is of a bituminous character, and is so near the 
surface that there are frequent outcrops. Many efforts 
have been made to put out the fire, and it has sometimes 
been checked locally, but it appears that the outcrops 
must provide a route for the fire to get round the barriers, 
as it always breaks out again close to the scene of opera- 
tions. The fact that the coal is so near the surface also 
makes the work of extinguishing the fire more difficult. 
As the coal is burnt out the ground subsides and the 
fissures thus produced provide new means of access for 
the air necessary for combustion. In one attempt water 
was pumped into a mine for three years without making 
any impression on the fire. In another case an unburnt 
area was isolated by double-brick stoppings with earth 
fillings between, and arrangements made to strip the over- 
burden for quick mining on the open quarry system, but 
the fire got round the barriers and put an end to the 
scheme. The heat produced by the burning coal is so 
intense that red-hot earth ean be seen in the fissures, 
from the surface, while springs remain hot with a winter 
temperature of 14 deg. below zero. Up to the present 
time the fire is estimated to have consumed 15,000,000 
tons of coal, and the Bureau of Mines considers that it 
is only just getting a good start. 








DEEPENING THE ST. LAWRENCE RIVER. 


In an elaborate report, made to the International Joint 
Commission—Canada and the United States—on the 
deepening of the St. Lawrence for ocean-going vessels and 
the development of the power possibilities, the engineering 
firm of Hugh Cooper and Co., of New York, proposes tu 
finance, on behalf of private capitalists, 1,000,000 horse 
power and to construct a 30ft. navigation channel, says 
the Montreal Gazette. The cost to each of the Governments 
of Canada and the United States of the canalisation would, 
it is estimated, not be more than 30,000,000 dols. The 
power will cost consumers, exclusive of state and federal 
taxes, about 17 dols. per horse-power year, The first 
installation, it is proposed, will be on the American side, 
and will supply 400,000 horse-power, 50,000 of which 
will be available for distribution in Canada, and when the 
demand exceeds that quantity construction on a Canadian 
site will commence. The ultimate electrical energy that 
can be produced is stated to be 6,625,000 horse-power. 
This, it is calculated, would replace 66,250,000 tons of coal 
annually, and by the improvement of the canal system the 
present 46 miles of canal and twenty-one locks could be 
replaced by 3} miles of canal and six locks. The cost of 
this improvement in navigation and the nes develop- 
ment is estimated at 1,500,000,000 dols. The report states 
that this cost is four-times that of building the Panama 





Canal, and involves far more difficult engineering. 
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A Seven-Day Journal. 


Mechanical Engineers Certificates and 
Diplomas. 


THE arrangements and conditions for the award 
of national certificates and diplomas of the Institu- 
tion of Mechanical Engineers in conjunction with the 
Board of Education have now been issued and have 
been generally approved as meeting the needs of the 
time. The Institution, in conjunction with the 
Board, is prepared to approve schemes submitted 
by technical schools and colleges for the award of 
certificates and diplomas. Certificates will be given 
in respect of part-time grouped courses, and diplomas 
in respect of full-time grouped courses. The part- 
time courses are classified as senior and advanced, 
the latter aiming at reaching within the limits of the 
subjects covered the standard of university work. 
The Institution and the Board will require to be 
satisfied as to the equipment of the school, the 
qualifications of the teaching staff, and on other 
matters before approving particular schemes. It 
will also be necessary that a Board of Assessors shall 
be satisfied of the standard of the questions set to 
candidates for examinations as well as of the marking 
of the papers, which, in the case of the final examina- 
tion, will be subject to revision by the Assessors. 
In order to obtain a certificate or diploma, candidates 
must make not less than 60 per cent. of the possible 
attendances in each year of the course, which should 
normally extend over three years, not less than 40 
per cent. of the possible marks in each subject in the 
final examination, and not less than a similar per- 
centage of the possible marks obtainable in the final 
year for home work, class work, laboratory work, &c. 
Candidates must also obtain not less than 50 per cent. 
of the grand total of marks obtainable in the final 
year. The fees have been fixed at five guineas for 
the part-time course certificate and ten guineas for 
the full-time course diploma. Great hopes are enter- 
tained that the scheme will be taken advantage of 
by a large number of students. 


New Motor Lifeboats. 


THE two latest motor lifeboats completed at the 
Saunders Yard, East Cowes, for the Royal National 
Lifeboat Institution are now proceeding under their 
own power to their stations at Peterhead and Wick. 
Both these boats are of the Watson type, having a 
length of 45ft. and a beam of 12ft. 6in., and are fitted 
with the standard Tylor engine developing 60 horse- 
power. There are now, including the two new vessels, 
seven motor lifeboats on Scottish stations. Three 
more for other stations in Great Britain are in an 
advanced stage, and twelve more have been laid 
down. The policy of replacing existing lifeboats 
with the new motor type is, however, being seriously 
delayed by lack of funds, and the financial position 
of the Institution is a somewhat critical one. 


Chemistry Professor at St. Andrews. 


Ar a moment when the only association which 
St. Andrews, where the final stages of the ¢hampion- 
ship are being fought out, calls up is that of golf, it is 
desirable, perhaps, to lay some stress on the fact 
that St. Andrews possesses a famous university, and 
that the youngest Fellow of the Royal Society, 
Dr. Robert Robinson, has just been appointed to 
the Chemistry Chair. The new professor, who 
began his teaching career at the University of 
Manchester, where he graduated, has occupied the 
professorships of organic chemistry in the Univer- 
sities of Sydney and of Lavpee. ae was for 
a short period the Director of Work for 
the British Dyes, Limited. In all these positions 
he has done excellent work. He also rendered notable 


war service, 


Important Contracts from New Zealand. 


THE announcement that large orders have been 
placed by the New Zealand Government for railway 
material is a very welcome one, having regard to the 
depressed condition of the home engineering indus- 
tries. It is understood that the sum involved is 
about £2,000,000 sterling, and that the contracts 
placed include 45 large steam locomotives, 2500 
wagons, and 12,000 tons of rails. Important orders 
have also been placed with British firms for plant for 
hydro-electric works in connection with which a sum 
of £7,000,000 has been allocated. 


Engineering Wages in Germany. 


REFERENCE was made in a recent note on this page 
to the willingness of the German workmen in the 
engineering trades to work full hours for reasonable 
rates of pay. Details are now available of some 
actual rates of pay in some of the engineering indus- 
tries. Fitters, turners, mechanics, and tool makers 
are averaging about 6 marks per hour, machine hands 


labour 5.20 marks per hour. As at the current rate 
of exchange 6 marks is only worth about 54d., these 
are extremely low wages compared with those being 
paid in Great Britain, and have had a material effect 
in reducing the cost of production and enabling the 
German manufacturers to compete with foreign 
markets. In a review of the situation issued by a 
well-known city house, it is pointed out that the 
strength of industrial Germany lies in the fact that 
the people have realised that the only road to success 
in the struggle for existence is by hard work, thrift 
and economy. 


Retirement of Sir John Biles. 


THE news that Sir John Biles is about to retire 
from John Elder Chair of Naval Architecture and 
Marine Engineering, which he has occupied since 1891, 
at Glasgow University, is not quite unexpected, but 
what is a loss to Glasgow may be a gain to the general 
science of naval architecture, as Sir John will be 
able to devote his whole time to the elucidation of 
the many problems which have now arisen for 
solution. His students form a numerous and distin- 
guished body of men, and many of them occupy 
important positions at home and abroad. Sir John 
Biles, who is one of the most familiar figures at meet- 
ings of the Institution of Naval Architects, has had a 
somewhat exceptional career. He was naval con- 
structor for the Admiralty for the five years ended 
1881, and naval architect and manager of the great 
Clydebank yard for the next nine years, relinquishing 
that position to take up a post at the Naval Works, 
Southampton. During the time he has occupied the 
Chair at Glasgow University he has.done work on @ 
number of Admiralty and Board of Trade Committees, 
and has served as Consulting Naval Architeet to the 
India Office. In this last-named capacity he was 
intimately associated with the design and construc- 
tion of river craft for the Mesopotamia campaign. 
He is a Past Master of the Worshipful Company of 
Shipwrights. 


Famous Warship in Danger. 


THE news that Nelson's flagship, the Victory, is in 
danger of sinking at her moorings in Portsmouth 
Harbour, which was announced at the annual meeting 
of the Society of Nautical Research, has caused some 
concern. Lord Milford Haven, who made this state- 
ment, pointed out that the Admiralty has no funds 
which are available to carry out the necessary repairs, 
and that whatever steps are taken to preserve this 
famous flagship will have to be paid for out of money 
privately subseribed. In the belief that the public 
will readily subscribe to a fund raised with this 
object, an estimate is to be obtained of the cost of 
carrying out the necessary repairs to the hull. 


New Railway General Manager. 


THE appointment of Mr. Felix J. C. Pole to the 
general managership of the Great Western Railway 
at the early age of forty-four years will make him the 
youngest of those occupying this important position 
on British railways. Although Mr. Pole is known 
rather as an authority on labour questions, through 
his membership of the Central Wages Board, he was 
originally in the telegraph department of the company, 
and acquired experience in the civil and electrical 
engineering departments of the Great Western Com- 
pany before joining the general manager's staff in 
the year 1904. He was afterwards editor of the com- 
pany’s magazine, one of the first of the kind to be 
published, and during this period was closely asso- 
ciated with propaganda work in connection with the 
““ Safety First ’’ movement. 


Railway Maintenance Claims. 


Tue decision of the Railway and Canal Com- 
mission that the Ministry of Transport shall forthwith 
pay to the North British Railway the sum of £430,000, 
which, it was alleged, had been wrongfully withheld, 
has an important bearing on railway companies’ 
claims for repairs and upkeep. The contention of 
the Ministry is that an abnormal sum had been 
expended by the company on repairs to rolling stock 
during a particular period. The Commissioners 
took the view that the real issue was whether the 
wear and tear of rolling stock was abnormal during 
the period in question, thus rendering abnormal 
expenditure necessary. It was significant that no 
practical evidence on this point was submitted on 
behalf of the Ministry of Transport, which practically 
allowed judgment to go by default. There is an 
uneasy feeling that the Ministry intends to dispute 
the jurisdiction of the Court. It was argued before 
the Commissioners that the discretion of the Minister 
in withholding payment of the sum claimed could 
not be the subject of an inquiry, but this contention 
was unanimously rejected by the Commissioners, 


indicated. The attitude of the Ministry of Transport 
supports the criticism that there is a party which 
desires to perpetuate Government control of the 
railway system while repudiating financial responsi- 
bility of expenditure incurred in obedience to the 
orders of the Government. This would be an intoler- 
able condition of affairs. 


Oldest Motor Car. 


THE sale by its French owner—a parish priest in 
the Department of the Somme—of what is claimed 
to be the oldest motor car still in running order has 
created great interest in Paris. The vehicle, which 
was built in 1891, is being sold to raise funds for 
charitable purposes in the devastated area:;, and large 
crowds assembled at the Porte Maillot to witness the 
arrival of the car. L’Ancétre, as the car is fittingly 
termed, has a wooden-wheeled chassis without 
tires, but its owner, who has been using it for his 
parish work, still manages to achieve a speed of about 
6 miles an hour. He has carefully refrained from 
adopting any of the modern improvements in design 
during the various repairs which the car has had to 
undergo, and its passage down the Champs Elys¢es, 
where it presented a strangely incongruous appear- 
ance, was witnessed by a huge crowd. 


London Water Supply. 


THe Metropolitan Water Board has succeeded 'n 
obtaining parliamentary sanction for its Various 
Powers Bill, which has just been approved by the 
Private Bill Committee of the House of Common 
The chief of the new works is the enlargement of the 
Littleton reservoir, but another important project 
is the construction of 20 miles of new main to provide 
for the better distribution of water in the eastern 
district of Lendon. Tt has been recognised for some 
time past that the river Lee and loca! wells in that 
area could not yield sufficient water to meet the 
increasing requirements of the Fast End, and the 
new mains are intended to enable an auxiliary supply 
to be obtained from the western watersheds. 


Yield of New Motor Taxes. 


THE return issued by the Ministry of Transport 
strengthens the hope that large sums will be available 
from the new motor taxes for road construction and 
improvement. The approximate tax receipts from 
the new scheme for the five months of the current year 
to May 3ist have reached a total of £8,436,000. 
Of this amount, private cars yielded £3,570,000, and 
commercial vehicles £2,400,000, and motor hackneys 
£1,530,000. England and Wales’ contributed 
£7,922,000. It is explained that it was not possible 
to begin collection in Ireland until towards the end 
of the period under review. 


Fennings’ Wharf. 


Tue work of reconstructing the well-known 
Fennings’ Wharf, on the Surrey side of London Bridge, 
is now practically completed. The old two-storied 
timber structure has been replaced by a reinforced 
concrete building of three floors, the flat roof of which 
is to be utilised as a quay. The work of erecting a 
30 cwt. luffing crane, which has been supplied by 
Stothert and Pitt, Limited, is now in progress, and a 
crane of similar type will be erected on the wall 
adjacent to the river. The new building has a 
frontage to the river of over 134ft., and there is a 
total floor and roof space of 24,700ft. 


Changes of Land Level. 


Dock and harbour authorities will have noted the 
discussion which took place at Burlington House this 
week on the subject of changes in level in the British 
Isles. As a difference of a comparatively few feet 
might destroy the value of many of the existing docks, 
it is satisfactory to learn that comparisons between 
the level surveys made in 1837 and in 1916 failed to 
show that any change had taken place in that 
interval. It appears, however, that far too little 
attention has been given to this subject in Great 
Britain as compared with what has been done by other 
countries, of which the research made by Dr. Witting 
in the Baltic is a notable example. It was then found 
that the level of the land is rising in the Gulf of Both- 
nia area. The accuracy of work of this character is 
however, affected by the fact that mean sea level is 
not a real constant. It was pointed out by Sir Aubrey 
Strahan that there is some evidence of change in a 
level on the Yorkshire coast, and that the land is 
sinking south of the line through Flamborough Head 
and rising to the north of it. In view of a possible 
curtailing of the activities of the Ordnance Survey 
for reasons of economy, @ protest was made against 
the closing of any of the tide levelling stations at 








and semi-skilled labour slightly less, and unskilled 





who proceeded to hear the claim, with the result 
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Industrial Electric Locomotives. 


ALTHOUGH we have recently dealt at considerable 
length with electric trucks and industrial locomotives, 
we were unable owing to the inability of one or two 
firms to supply illustrations at the time when our 


Where several locomotives are in operation, therefore, 
the overall capital cost of the charging plant per 
engine is little different from that incurred by the use 
of a sufficient number of steam locomotives, with their 
water, coal and repair plant. 

In designing a range of electric locomotives to 
| meet present-day requirements, the English Electric 
Company found that a number of difficulties had to 














FIG. t—TYPE 1, 


series of articles appeared, to consider all the vehicles 
on the market. 


business in this conneetion is considerable, and we 


much regretted having to bring the articles to a close | 


without describing some, at any rate, of that com- 
pany’s products. We are now able, however, to give 
particulars of several of its trolley and battery loco- 
motives, and we hope at a later date to deal with the 
electric trucks. As a guide to the relative costs of 
steam and electric locomotives on a basis of work 
done, the firm has compiled the following figures, and 
although it is not claimed that they will apply in all 
cases, they are believed to be representative and not 
unduly to favour the electric locomotive. The figures 
relating to repairs and maintenance, depreciation and 
interest on capital cover all the charges associated 
with each system. In the case of steam locomotives 
account has been taken of coaling, watering and 
repair plant, and for the electric engines the overhead 
jine, battery charging and converting and repair 
plant -has also been allowed for, the value of 100 
having been taken as a basis for comparison. 


Steam. Trolley. Battery. 

Repairs and mainten- 

ance 100 33 50 
Power i sf aoe 33 410 
Lubrication and mis 

cellaneous 100 33 33 
Wades ” 100 nw nw 
Depreciation ee lov 60 90 
Interest on capital .. 80 100 100 


The overall operating costs of the three systems 
are in the following proportions :—Steam, 100; 
electric battery engines, 60; and trolley engines, 50. 
The only direction in which steam traction compares 
favourably with electric traction, the makers point 
out, is that of capital cost, but the total annual saving 
in operating costs is such that even in the case of a 
smal! system this is wiped out in less than two years. 
The figures given above apply to small haulage systems 
necessitating the use of only one locomotive, and on 
larger systems there would be still greater economy, 
as a number of steam locomotives can be displaced by 
«a smaller number of locomotives worked electrically. 
The larger the system, the greater becomes the ratio 
of the number of steam to electric locomotives for 
the work, and this difference offsets the higher cost 
of the electric locomotive. 

Again, as electricity is now available for power 
purposes in practically all industrial centres, in the 
great majority of cases it is not necessary to put down 
generating plant for charging the batteries or for 
supplying current to a trolley wire, but merely to 
provide relatively inexpensive charging plant, con- 
sisting of a motor generator. An increase in the 


number of locomotives makes little, if any, difference 
to the size of that plant, as it is not, of course, neces- 
sary to charge all the batteries together, and similarly 
in the case of trolley locomotives they will not all 
draw current 


from the overhead conductor at once. 





The English Electric Company’s — 


ELECTRIC LOCOMOTIVE 


| be faced, owing mainly to the fact that the conditions 
are very variable. Track gauges vary from 18in. 
to 5ft. 6in., the voltage available differs and rolling 
stock to be hauled and various other details are also 
| met with in infinite variety, but it is, nevertheless, 
, believed that the types of engines that have been 
developed will meet almost all industrial require- 
ments, for they range in weight from 4 to 22 tons 


whilst the minimum height over the cab roof is 3ft. 6in. 


|The engine is fitted with l6in. wheels, and has a 
3ft. wheel base, enabling it to negotiate curves of 
| 14ft. radius. The frame is composed of steel plate, 
| braced with stretcher plates and angle iron to which 
cast steel horn guides are attached. Helical springs 
support the weight of the frame. The cab affords 
| head protection to the driver, but is open at the sides. 
A screw-down hand brake actuates brake blocks on 
the inside of each wheel. As regards the electrical 
equipment, two 11 horse-power motors, each driving 
on to an axle, through worm gearing, provide the 
motive power, whilst for controlling purposes there 
is a@ series parallel controller with seven power 
notches and five rheostatic braking notches. The 
normal speed is from five to six miles per hour, 


and the maximum tractive effort 2000 lb. at the 
tread. of the wheels. A circuit breaker and an 


ammeter are fitted inside the cab, whilst the resist- 
ances, which are of the standard grid pattern, are 
placed inside the frame at the rear end of the loco- 
motive. All the battery locomotives are fitted with 
volt-ampére and ampére-hour meters. Complete 
with all the electrical driving equipment, including 
the battery, the engine weighs 34 tons. When the 
vehicle is worked with a battery instead of with 
a trolley arm for collecting current from an over- 
head wire, the cells are placed in a removable ven- 
tilated compartment, which is provided with wheels 
so that it can be run off the locomotive on to a charg- 
ing table. 

The type 2 locomotive shown in Fig. 2 is a larger 
locomotive, but, in general, the construction is the 
same as in the engine just described. It is designed 
to work on gauges ranging from 2ft. to 3ft. 6in., and 
having a wheel base of 3ft. llin. it can negotiate 
eurves of 20ft. radius. As the wheels are 32in. in 
diameter, it is possible to make standard traction 
motors drive directly on to the axles through sput 
gearing. T'wo motors, with capacities ranging from 
12 to 35 horse-power, according to gauge, voltage and 
speed, are fitted to the engine and are controlled by « 
standard series-parallel controller. The maximum 
tractive effort at the tread of the wheels is 4000 Ib., 
and the normal speed ranges from 6 to 10 miles per 
hour, according to requirements. The total weight 
of the engine is approximately 7 tons. This 
motive can either be provided with a removable 
battery compartment, as fitted to the type 1 loco 
motive, or it can be fitted with a trolley standard to 
suit different heights of a trolley wire. 


» 


loco- 


The Type 3 locomotive shown in Fig. 3 is made 
for all gauges ranging from 1 m. to 5ft. 6in. This, it 
will be perceived, is a central cab locomotive with 
sloping end covers which, when the engine is worked 
with batteries, serve to accommodate the cells. The 
leading dimensions are as follows :—Length up to 
2lft. over the buffers ; overall width up to 8ft. 9in.; 




















carried on two axles; heavier and larger engines 
being classed in a different category. The locomotive 
illustrated in Fig. 1 is the smallest of the three types 
that have been evolved. It can be made to suit all | 
gauges from Ift. 6in. to 2ft. 6in., and has been 





the minimum gauge the minimum width is 2ft. 10in., ' 





specially designed for work in confined places. On | 


FIG. 2 TYPE 2 ELECTRIC LOCOMOTIVE 


minimum height over cab, 9ft.; wheel base, 6ft. to 8ft. 

With a 6ft. wheel base this type of locomotive can 
operate on a curve of 30ft. radius. The frame is 
built up of steel channel iron, strongly braced and 
riveted together, and it can be arranged to suit any 
type of buffer or combination of buffers. A series 
parallel controller having four series, four parallel 
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| 
and seven braking notches is fitted so that the driver | withstanding rough working conditions. They are 
can operate the locomotive in either direction without | 


changing his position. In the centre of the cab and 
within easy reach of the driver an operating wheel 
for the screw-down brake is fixed, and gong and sand- 


also said to be easy to operate and to accelerate rapidly 
up to high speeds. 








operating pedals are set in the floor close to the brake. | 


An ammeter, a voltmeter, and an ampére-hour meter | 


are mounted on a vertical panel, which is fixed between 
the two windows at one end of the cab of the battery 
type of engine, but in the ease of trolley locomotives 
an ammeter is the only instrument used. An auto- 
matie circuit breaker is in all eases fixed inside the 
cab in an accessible position under the roof. The 
doors of the cab are of the sliding type and one window 
on each side of the engine ean be let down. 

This type of locomotive is driven by two traction 


A Foundation Failure. 
A REMARKABLE case of the failure of some foundations 
and the salvage of the building raised upon them was 
| described by Mr. Lawson 8. White, in the course of a paper 
read before the Concrete Institute. The building in ques- 
tion, an American grain elevator, was a reinfo concrete 
| structure, composed of two main parts. The front 
| 70ft. by 96ft. and 180ft. high, was called the w use, 
and contained machinery for handling the grain. as it 











FIG. 3—-TYPE 3 LOCOMOTIVE AND TRAIN 


motors through spur gearing on to the axles. Motors 
with outputs ranging from 15 horse-power to 90 horse- 
power each can be fitted to meet the requirements of 
the work and the voltage. The total weight of the 
locomotive can be varied between the limits of 11 to 
22 tons, and with the most powerful equipment it will 
give a normal tractive effort of 5000 1b. at the tread 
of the wheels, and for short periods 8500 lb. With the 
wide range of standard traction motors available 
normal speeds of from 4 to 25 miles per hour can be 
arranged for to suit individual requirements. With 
locomotives of 18 tons or over, or where there are 
heavy gradients, it is usual to supplement the hand 
and rheostatic brakes by an air brake of standard 
manufacture, and the brake rigging is arranged so 
that this can without alteration to any 
standard fitting. 

The battery compartments are waterproof and are 
fitted with ventilated covers which, when open, give 
easy access to the cells for the purpose of testing and 
for repairs. The interiors of these compartments are 
painted with acid or alkali-resisting paint according 
to the type of battery employed, and when required 
by the battery maker the compartments are fitted 
with an additional wood floor. The maximum capa- 
city of the battery which ean be used with this type 
of locomotive is naturally governed by the type of 
battery which the purchaser prefers and by the 
available charging voltage ; but, generally speaking, 
the capacity is 130 kilowatt-hours. Standard series 
wound traction motors with interpoles and exactly 
similar to those used on electric tramways and rail- 
ways are fitted to all these engines. Similarly the 
controllers and resistances resemble very closely those 
commonly employed for traction work and are manu- 
faetured, in common with all the company’s traction 
equipments, at the Dick-Kerr works at Preston. 

The controller and “‘ under car” type resistances 
are also constructed on orthodox lines and resemble 
in every way those in continuous use on large electric 
traction systems. When it is desired to charge the 
batteries of these locomotives it is simply necessary 
to place a plug in a receptacle and to close a two-way 
switeh which connects the cells through the circuit 
breaker and ampére-hour meter to the line. When, 
however, the switch is thrown on to the other set of 
contacts the battery is connected up to the controller. 
The ampére-hour meter indicates the condition of the 
battery both on charge and discharge, and when the 
cells are fully charged a tripping coil fitted to the 
cireuit breaker is energised and the cells are dis- 
connected from the mains. When the two-way switch 
is set for operating the locomotive the tripping coil is 
de-energised by means of auxiliary contacts. If 
the batteries consist of more than 160 cells con- 
nected in series the cells are divided into two sections 
by an ironclad single-pole switch, so that by opening 
this switch the risk of operatives receiving a ¢ rous 
shock whilst examining the cells is greatly minimised. 
All the main cables are enclosed if steel tubing, 
which gives adequate protection to the insulation. 
When the locomotives draw their current from an 
overhead wire part of the equipment described above 
is obviously unnecessary and the engines‘are then 
fitted with a standard current collector, which is 
fixed to a trolley plank secured to the top”of"the cab. 
A standard tramway type lightning arrester is then 
also fitted. All the locomotives are constructed on 
very robust lines and are claimed to be capable of 


be done 


came from the cars; the back part, of overall dimensions 
77ft. by 195ft. and 102ft. high, was called the bin house, 
and consisted of sixty five circular bins arranged in five 
rows of thirteen, having a total capacity of 1,000,000 
bushels. Great care was taken to distribute the load 
evenly, but when barely 875,000 bushels had been received, 
a sudden settlement took place, and within an hour a 
vertical sinking of Ift. had occurred. This settlement was 
followed immediately by a tilt to the west, which continued, 
until at the end of twenty-four hours the building had 
come to rest at an angle of nearly 27 deg. from the vertical. 
The foundations were of the raft type, which had been 
found adequate and satisfactory under practically similar 
conditions. The workhouse rested on a reinforced con- 
crete mat 30in. thick and about 16ft. below ground level. 
The superstructure was carried by columns with loads of 
from 500 to 800 tons each, aggregating 14,400 tons. The 
bin walls were of 6in. reinforced concrete, and rested on a 
12in. slab, which formed the bin bottoms. Below this 
slab there were four conveyor belt tunnels 7ft. square, 
formed by walls l6éin. thick, resting on a 2ft. raft at 12ft. 
below ground level. The tunnel walls were not bonded, 
except by cement adhesion, either to the mat or to the 
bin slabs. 

The} geological formation of the district is of a uniform 





FIG. 1—25-TON 


nature. First comes 2ft. of heavy black loam, then reddish- 
grey clay 5ft. or 6ft. thick, generally water-bearing, which 
changes gradually to blue clay extending to approximately 
40ft. below the surface. Here it changes suddenly to white 
clay, interspersed with limestone boulders. -Under the 
white clay a stratum of shattered limestone about 30in. 
thick overlies the limestone rock, which at Transcona is 
from 53ft. to 55ft. below prairie level. Small area tests 
indicated that the blue clay would support a load of 4 
tons per square foot. The designed full load of the bin 
house was 3.3 tons per square foot, distributing a load 
of about 50,000 tons over the whole area. The empty 
structure weighed about 20,000 tons. 

After the failure a series of borings revealed an unusual 
ridge of boulders, 12ft. higher than the rock, along one 
half of the east side of the bin house. This ridge un- 
doubtedly caused the tilting towards the west, since during 
the vertical settlement the clay at this point would be | 





rtion, | 


compacted between the boulders and the foundation. The 
white clay was soft and profusely water-bearing, and the 
ground water level was at approximately 26ft. below the 
surface, indicating a head of 14ft. at the base of the blue 
clay. The depth of clay beneath the foundation was 28ft. 
The question arises :—What caused the initial vertical 
settlement ? Various suggestions have been made, 
including one which attributed the subsidence to the 
flow of clay under the heavy load. Mr. White suggests 
that the failure can perhaps be accounted for as follows :-— 

| The thickness of the clay below the mat was 22ft., and— 
| supposing the load to be distributed uniformly through an 
| angle of 45 deg.—this would give a bearing area at the 
| base of the clay of approximately 29,000 square feet. 
| Against this reacted a pressure head of l4ft. of water, 
which will support a load of approximately 900 lb. per 
square foot, or a total of 13,000 tons. The load at failure 
| was 46,000 tons, leaving 33,000 tons to be supported by the 
| slab of clay and the resistance offered by the water to being 
| driven out of the white clay. Assuming } ton as the 
| tensile strength of blue clay, and the area of distribution 
| as that formed by planes through the clay at 45 deg. to 


| the mattress edges, we @ supporting value of approxi- 
| mately 14,700 tons. re are thus left 18,300 tons to 
| be supported by the resistance of the soft white clay to flow 


| or to the displacement of its water content. Figures for 

| the bearing capacity of the white clay under a head of 
water are not available, but it is thought very possible 
that they would be found considerably below the required 
value. 

The building was hardly cracked at all by the accident, 
and was righted again by sinking concrete piers to rock 
and jacking up the lower side. The final position was about 
14ft. below the original level. 








25-Ton Electric Overhead Foundry 
Crane. 


A 25-Ton electric overhead travelling crane recently 
built by Joseph Adamson and Co., Hyde, near Manchester, 
for the new ironfoundry of Geo. Richards and Co., Limited, 
embraces in its design several special features. It has a 
span of 47ft. between the centres of the rails, with a 
maximum available head room of 7ft. 10in. and an end 
clearance of 10in. A general view of the crane erected in 
the foundry is shown in Fig. 1, while Figs. 2 and 3 are views 
of the crab showing the cross traverse and longitudinal 
travelling motors, and the hoist‘ng motor and magnetic 
brake respectively ; Fig. 4 shows the method of attach- 
ment of the girders to the end carriages, and Fig. 5 the 
details of the overlowering and overwinding switch. From 
the illustrations it will be noted that the girders are of 
box pattern and the end carriages are built up of steel 
plates and angles. 

The makers lay stress on the means employed to prevent 
‘ cross working” during travelling in case one end of 
the crane should tend to travel faster than the other owing 
to such circumstances as a greasy rail or unequal distri- 
bution of the load. As will be observed, gusset plates are 
provided at the points of connection between the girders 
and the carriages. It is claimed that this form of joint 
permits of the easy separation of the parts for the con- 
venience of shipment and that, since all the bolts employed 
are turned and all the holes reamered, accurate assembly on 
re-erection is ensured. The carriages are also stiffened 
with bulkheads riveted within at the points where the 
girders are attached Another provision to eliminate 





ELECTRIC OVERHEAD TRAVELLING CRANE 


‘ cross working” of the crane when running along the 
track is the long wheel base, which measures at least 
one-fifth of the span. The bearings for the axles in 
the end carriages are carried in substantial bosses which 
are turned and fitted into bored holes in the web plates, 
and each boss is bushed with gun-metal, lubrication being 
effected by means of floating rollers which carry the oil 
from the reservoirs to the axles. ‘The lubricant is applied 
to the bearing, as it should be, at the point of least pressure. 

The longitudinal travelling motion is designed for a 
speei of 200ft. per minute and is obtained by a 16 brake 
horse-power motor running at 333 revolutions per minute 
and fixed on a cast iron bed-plate carried above the crane 
platform in the centre of the span. A foot brake of the 
spring release type is fitted to the cross shaft and is 
actuated by a lever placed in the operator's cage. The 
lifting speed is 10ft. per minute, the lifting mechanism 
being actuated by a 25 brake horse-power motor running 
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at 500 revolutions per minute and fitted with an auto- 
matic magnetic brake which sustains the load when the 
current is switched off. A mechanically operated load 
brake of the Weston pattern is also fitted to prevent 





the wheel O, which is fixed to the spindle K. Thus with 
every complete revolution of G, H, and J an angular move- 


ment is given to each of the spindles D and K, or each of 


wheel M, which is in gear through the idle wheel N with 












| the overwinding switch Q knocked out by the engagement 


of the peg in the kicker R, with the dise 8 intermittently 
rotating in a counter-clockwise direction. No further 
winding can then take place, and therefore no further 
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FIGS. 2 AND 3 


acceleration when lowering. This brake embodies multiple 
friction surfaces which are flooded with lubricant and which 
are enclosed in an oil-tight casing. The frictional surfaces 
are alternate annular discs of saw steel and hard gun- 
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VIEWS OF CRAB OF 25-TON 


them is moved through part of a revolution. These move- 
ments are equal, and the two spindles move together in 
the same direction, which is clockwise or counter-clockwise, 
according to whether the crane is lifting or lowering. 


FIG. 4—-METHOD OF ATTACHING GIRDER TO END CARRIAGE 


metal. Of these discs one-half are keyed upon the shaft 
of the lifting gearing, while the intermediate discs are free 
to move laterally under the influence of pressure applied | 
by the load. Ratchet teeth on the outside of the casing 
engage with pawls operated mechanically and permit the 
whole of the mechanism to revolve freely as one piece in 
the lifting direction, but prevent the rotation of the casing 
and one-half of the friction discs when lowering. The inter- 


mediate dises keyed to the casing are held in contact with | 


the dises keyed to the shaft to a degree 


proportionate to 
the load and with sufficient pressure to maintain the load. _ 


By this arrangement lowering of the load is prevented 
unless the motor is revolving in the lowering direction, 


when the pressure on the surfaces is reduced to allow the | 


load to descend. 

All the gear wheels are of steel with machine-cut teeth and 
with the exception of the barrel spur wheel and pinion on 
the lifting motion and the axle-wheel and pinions on the 
longitudinal and cross traversing motions, all the gears are 


totally enelosed in boxes containing lubrication so as not | 


only to give silent working but to ensure longer life by 
the exclusion of the dust and grit which pervade the 
foundry atmosphere. The motor pinions are forged solid 
with the shafts and the shafts have outboard 

The cross traverse motion at 60ft. per minute is driven by 
a 6 brake horse-power motor running at 630 revolutions 
per minute. The above motions are controlled from 
independent drum type heavy service crane controllers, 
all of which are provided with * dead slow” motion 
notches for delicate control such as is required for foundry 
purposes. The motors are series wound and are con- 
structed for current at 110 volts pressure. All the shafting 
is of mild steel, the first motion shafts running im oil-ring 
bearings and the others in gun-metal bushed bearings. 

A limit switch of the self-replacement type is provided 
to prevent overwinding or over-lowering of the’ load. 
Deiails of it are given in Fig. 5. It is operated by a driving 
wheel which is fitted at one end of the barrel shaft and 
engages with the gear wheel C, which is loose on the 
spindle D and is fixed at the outer end of a sleeve having 
secured at its inner end a “ mutilated” wheel E and a 
dise F. In mesh with the mutilated wheel is a complete 
wheel G, which is secured to the dise H and the mutilated 
wheel J, all of which are loose on the spindle K, and receive 


an angular movement, the extent of which is fixed by the 


length of the toothed are of the mutilated wheel E on 
each revolution of that wheel. The mutilated wheel J 
gears with the complete wheel L, which is fixed to the 
spindle D, and there is also fixed to the same spindle the 





These spindles, which project ow the side of the gear- 
box, are each provided with a disc 8 and T, each of which 
has a peg S' and T" respectively secured on it, as shown. 
The pegs engage with kickers and in turn actuate the 
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FIG. 5—OVERLOWERING AND OVERWINDING 
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SWITCH 


knife switches P and Q. As shown on the drawing, only 
one switch comes out at a time, which enables the hook to 
be lowered or hoisted, as the case may be, in the opposite 
direction to that of the broken circuit. 

For example, the front elevation view in Fig. 5 shows 








movement of the dise § in this direction. But the switch P 
remains closed and thus lowering can be effected as re- 
quired. Accidental movements of the gear wheels, &c., 
are prevented by the discs F and H, the peripheries of 
which during the rest periods rotate in the recesses cut 
in the bosses of the complete wheels. At a position coin- 
ciding with the are of the teeth on each mutilated wheel 
each locking dise has a recess to permit of the angular 
movement of the wheel, which is intermittently driven by 
the mutilated wheel. 

Messrs. Adamson build all their crane motors with out- 
side self-lubricating bearings of ample dimensions, with 
the object of preventing oil from the bearings gaining 
access to the armatures and commutators. All the elec- 
trical parts, such as the brush gear and commutators, are 
of very substantial proportions. 








FINENESS AND DRYNESS OF PULVERISED 
COAL AS FUEL. 


From a series of extended teste on a 500 horse-power 
boiler fired with pulverised coal, it is concluded that the 
grinding and drying of the coal need not be carried to 
such high degrees as has been considered necessary here- 
tofore. This is the important substance of a paper by 
Mr. Henry Kreisi ger and Mr. John Blizard, presented 
at the spring meeting of the American Society of Mecha- 

eers, held in Chieago, in May of this year. 
The boiler is at the power station of the Milwaukee tram- 
way company, and is equipped with a superheater. 

It is pointed out by the authors that it has been cus- 
tomary to state that for good results the coal must be 
powdered to such fineness that 95 per cent. will pass 
through a 100-mesh screen and 85 per cent. through a 
200-mesh screen. Results from coals in which 88.6 to 
93.2 per cent. passed the 100-mesh and 64 to 74 per cent. 
passed the 200-mesh screen indicate that extremely fine 
grinding is not necessary for efficiency or good combustion. 
The completeness of combustion seems to be more a 
matter of a proper furnace and burner design and the 
right way of supplying air, than of the fineness of the 
coal. The losses due to coarseness of coal would be shown 
by the greater percentage of carbon in the refuse. The 
average loss due to that cause for the tests with the coarser 
coal is 0.7 per cent., as against 0.6 per cent. with the 
finer coals, the averages of the efficiencies being nearly 
the same. The ability to use the coarser coal efficiently 
means increased capacity of the pulverising mills and 
decreased cost of preparing the coal. 

Another statement that has been generally accepted 
is that pulverised coal must be dried to about 1 per cent. 
moisture in order to be burned successfully. Test made 
with undried coal, however, showed equally good com- 
bustion. There was no loss due to CO in the flue gases, 
and the losses due to combustible in the refuse averaged 
only 0.3 cent., which is less than the average with the 
dried coal. The losses due to moisture in coal, of course, 
increased 0.5 to 0.6 per cent., which is at the rate of about 
0.1 per cent. for every 1 per cent. of increase of moisture 
in the coal. The average decrease in the boiler efficiency 
for the three tests is about 0.7 per cent., which agrees 
closely with the increase in the losses due to increased 
moisture in the coal. 

According to this paper, the boiler capacity that can 
be developed with pulverised coal depends entirely 
upon the size and shape of the furnace. ith the present 
knowledge of the art of burning powdered coal the best 
results are obtained when the coal is burned at the rate 
of 1 lb. to 14 1b. per evbic foot of combustion space per 
hour. Good results can be obtained when the coal is 
burned at rates varying from 4 1b. to 2 lb. per cubic foot 
of combustion space per hour, which gives a considerable 
working yong. If it be desired to operate the boiler at 
high rates of working, a large furnace must be installed 
and the combustion space must be so arranged that the 
flames are given the longest possible wr through the 
furnace. The design of burners and the admission of 
air are very important at high rates of combustion. It 
appears probable that future developments in the design 
of furnaces, burners arid the air supply may make possible 
higher rates of combuation than the limit given above. 
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Railway Matters. 


Tue States of Victoria and New South Wales are each 
sending a delegation of four railway officials to the United 
States to study railway operations there. The party was 
to have sailed from Sydney on June 23rd. 


Tue Shropshire Union Railways and Canal Company 
is following the example of the Leeds and Liverpool Canal 
and ceasing to be a“ earrier."’ This action is interesting, 
inasmuch as railways were at first toll-takers and then 
copied the canals and © carriers. - 

On the 6th inst. Mr, Chamberlain, answering a question 
by Viscount Curzon, said that in view of the great number 
of urgent questions engaging the attention of the Govern- 
ment, he was unable to state when a decision respecting 
the Channel Tunnel would be reached. 

Tue figures obtained by the Ministry of Transport 
from the sixteen principal railway companies show that 
during the first three months of the present year there 
was a reduction of 12 per cent. in the number of 
carried, still leaving an increase of 15 per cent. over the 
corresponding period of 1913. 


SPEAKING at the Rubber Exhibition, Sir Ernest Birch 
referred to the noise in all railway stations, and said that 
if any railway company would undertake to cover its 
platforms at one of the great junctions like Willesden or 
Clapham Junction, he would name a company which 
would provide the rubber free for the experiment. 


In view of the interest taken in oil fuel, it may be noted 
that the Southern Pacific Railroad covers the 1194 miles 
between New Orleans and El Paso with only two changes 
of its oil-burning locomotives; New Orleans to Houston 
is 362 miles, Houston to Del Rio 380 miles, and Del Rio 
to El Paso 452 miles. The last is equivalent to the run 
from King’s Cross to Dundee by the East Coast route. 


THE proposed interlocking between the single line token 
and tne starting signal that has arisen out of the Aber- 
mule accident will remove a weakness in single line work- 
ing. Both tablets and staffs are exchanged mechanically 
on some railways at signal-boxes, and the trains need not 
stop for that purpose. Where they are so exchanged 
there has hitherto been no surety that the token was in 
position for the driver to take it. 


WE are satisfied, says the National Federation of Iron 
and Steel Manufacturers, that the bulk of the trade will 
continue in the future as in the past to be carried by means 
of exceptional rates. Loeal conditions vary so much and 
the industry of the country has been built up to such an 
extent upon adjusting railway charges to local 
that it is impossible to contemplate that the present system 
will be superseded by an unnatural uniformity. 


Cerrar of the road bridges over the Great Northern 
Railway at Muswell-hill and Crouch End are limited as 
to the axle loads they will carry. The London 
General Omnibus Company ran single-deck omnibuses 
over these routes, but recently put two-deck omnibuses 
on without allowing for their increased load. As a result 
the company was summoned at the Highgate Police Court. 
An undertaking was given to revert to single-deck vehicles. 


Tue ton-mileage figures for March show that traffic in | 
general merchandise, as compared with March, 1920, fell 
26.46 per cent. in tonnage and 29.05 per cent. in ton- 
miles ; coal and coke fell 26.11 per cent. in and 
26.53 per cent. in ton-miles; other minerals fell 32.48 
per cent. in tonnage and 40. 08 per cent. in ton-miles. The 
total freight traffic fell 27.44 cent. in tonnage and 
29.72 per cent. in ton- wee tven when an allowance is 
made for the Easter recess these figures show a regrettable 


decline. 


Tue fatal collision of March 19th at Coatdyke was, it 
may be remembered, due to three empty carriages follow- 
ing ® passenger train out of the bay line at Airdrie South 
and catching it up at Coatdyke. One woman was killed. 
It seems now, from Colonel Pringle’s report, that the 
coupling between the third and fourth empty coach was 
not of the standard type. The shackle nearer the draw 
hook was 2}in. shorter than usual, and, when screwed up 
1 14/,,in., the washer at the end of the serew spindle came 
in contact with the draw hook, and any further tightening 
jammed the shackle in the draw hook eye and the fore 
shackle pin. This gave a rigidity which lifted the coupling 
out of the draw hook of the next vehicle, and caused a 


separation which was not noticed, 


Tue Victorian Government Railway Commissioners 
have issued a four-page Sin. by 3in. folder explaining to 
the travelling. public and traders why rates and fares 
have had to be increased. Wages are up by, roughly, one 
million pounds @ year; rails are £16 12s. 6d. per ton, as 
against £8 158. ton in 1914; sleepers are 5s. 3d. each, 
as compared with 3s. 9d. Engines cost £8000—twice as 
much—and there are nearly 800 in commission; whilst 
wagons cost £400—also twice as much—and there are 
20,000 of them. _Wagon sheets, of which there are 11,000, 
cost £17 each, an inerease of £12. The coal bill in 1914 
was £423,000 ; last year it increased by £355,000, but this 
year it will probably be £544,000 more. In one way and 
another there is an increase of 14 millions, but the i po = emer 
in charges are only 44 per cent. compared with 60 
in New South Wales, 93 per cent. in the United States, 
and 100 per cent. in the United Kingdom. 


Owrna to continued ill-health, Mr. Charles Aldington 
has resigned from the position of general manager to the 
Great Western Railway, and Mr. Felix J. C. Pole, the 
assistant general manager, has been appointed to succeed 
him. The attainment, at the early age of forty-four ~—_ 
of the highest office in a company which has many claims 
to be regarded as our ier railway, is not only greatl 
to the credit of Mr. Bole , but an cavouragjemenit to all 
young people entering railway service, From a fenier 
position in the company’s telegraph department, Mr. Pole, 
solely by his merits, rose, until in 1913 he became chief 
clerk to the Manager, and in August, 1919, on 
the death of Mr. Frank Potter, assistant general 
In view of the fact that many references have been made 
in this column to the Great Western Railway Magazine, 
it may be added that that publication was brought to its 


Notes and Memoranda, 





Is order to permit the use of conerete pipes for water 
under high pressures the expedient tting one pipe 
within another is said to have been — in Germany. 
The between the two pipes is filled with water at a 
pressure half as great as that in the internal pipe. 


A NEw sparking plug referred to in the Technical Review 
has the central electrode made of a nickel alloy, and 
shaped like a fan, and the movement of the gases in the 
cylinder is said to cause it to rotate. This gives a circle 
of flame instead of a spark from a single point, and causes 
a@ poor mixture to ignit» more readily. 

In concluding a short editorial article on the Einstein 
theory, the Chemical Trade Journal says :—* In all this 
confusion and remodelling of our world views, and the 
gradual elimination of the conception of the absolute, one 
thing still remains absolute, and, strange to say, proves 
E . the bedrocks of the theory——and that is the velocity 
of light.” 


ns Ee latest project for developing the water power of the 

. Lawrenée River, which has been evolved by an engi- 

ne firm of New York, contemplates the generation of 

1,000.000 horse-power in two stations, by means of a dam 

over half a mile long. It is also proposed to imerease the 

depth of water in the navigable part of the river by 15in. 
The cost of the works is put at 230,000,000 dols. 


Capmicm electro-plating is a field that offers some 
promise of expansion. Cadmium is a better rust preventive 
than nickel, and might be substituted for nickel plating on 
some articles if the prices of the two metals were more 
nearly equal. Or, as it has a greater tendency to tarnish 
than nickel, it might be used in combination with nickel, 
the first coat consisting of the rust-preventive cadmium 
and the second coat of the tarnish-proof nickel. 


Tae Redditch Urban Council recently considered a 
report from the Electric Supply Committee upon the 
position at the electricity works having regard to the 
shortage of coal. A conference with the manufacturers 
had been held, and certain restrictions of current for 
power purposes had been found necessary. The Council 

that every effort should be made to maintain the 
supply for power purposes, and decided to purchase 
apparatus for spraying oil on coal with a view to improving 
the burning capacity of the fuel. 

EXPERIMENTS have been made with a condenser type 
of aerial for wave lengths below 400m. by the United 
States Bureau of Standards. It consists of plates of 
copper netting arranged horizontally one above the other. 
Quantitative experiments showed that the condenser 
antenna of small dimensions has advantages over the 
coil antenna with wave lengths ofless than 250 m., but 
with longer waves the coil antenna is superior. The con- 
denser antenna compares favourably with aerials of 
greater height largely on account of its lower resistance. 


In discussing the probable extent of the demand for 
steel when the rolling mills are re-started, the Jron and 
Coal Trades Review says :—‘ It would appear that the 
extent to which old material can be made to serve for a 
still longer life has been under-estimated. Worn rails and 
rolling stock can be kept in use by slower engine speeds, 
galvanised roofs by repairs, &c., and so on with most of | 
the principal descriptions, except perhaps tin- plate, which, 
in so far as it may be used for food containers, falls into | 
the same category as articles of diet. It was thought that | 
the of making old material last longer had reached 
its limit during the five war years, but it would seem that | 
an equally longer period of life can be extracted.” 


Txe anthracite coalfield of British Columbia, situated | | 
on the Upper Skeena, north-east of Prince Rupert, has a | 
total area of about 1200 square miles. The quality of the | 
coal is, according to Mr. J. G. Scott, of Quebec, anthracite | 
and semi-anthracite, similar to Welsh coal. The quantity | 
estimated to exist on the 47 miles controlled by the Skeena | 
Company is 1100 million tons. The building of 100, 150, | 
or 180 miles of railway would give this coal an outlet to the | 
‘Portland Canal, to Hazelton, or to the mouth of the Naas | 
River, according to the route selected. By any one of 
these routes coal could be delivered for bunkering purposes 
to Prince Rupert, which, being 500 miles closer to Japan 
than Vancouver, might become a great bunkering station 
for supplying steamers in the Pacific t . 


In. the course of an extensive report on fires which 
occurred on board ships during the year ending July 31st, 
1920, the’ Board of Trade Engineer-Surveyor-in-Chief 
makes the following recommendations regarding bunkers : 
—Bunkers should be tight, to prevent air from passing 
through the coal and thus providing oxygen. Coal remain- 
ing in bunkers should be moved to where it can be used 
first. Small coal is more liable to taneous combustion 
than large coal. Water is the best medium for extinguish- 
ing coal fires. When spontaneous combustion does occur 
on board ship, it is probably due to fortuitous conditions 
in regard to the rate and supply of air and the rate of 
escape of the heat generated. A slight change of the con- 
ditions either way may mean the difference between over- 
heating and the absence of it. Hence a ship may carry 
coal in the bunkers without fires occurring over a long 
ome of years. 


juarterly progress report of the British Electrical 
i ‘A Industries Research Association (E.R.A.), 
states. that the Council is carrying out a comprehensive 
programme of research at the National Physical = 
wl Tests are being made upon cotton fabrics dressed 
undressed of various weights and treated with hvecying 
thickness of varnish. A collection is being made 

of treated fibrous insulating materials with a view 
to before proceeding with tests. A 


es tame is to HS on samples. of 
untrea u or various electrical purposes, 
the ipesiiliagion including the testing for ate 
such as metallic inclusions and carbon obtained from soot 

in the atmosphere, as well as porosity conditions. A 
number of samples of trea’ papers has been collected. 
The numerous other materials in use have been classified, 
with the exception of vulcanised fibres, and a preliminary 
schedule of acceptance tests for purchasing purposes has 





present high standing under the editorship of Mr. Pole. 








A company has recently been formed in Bombay for 
man of high-quality steels, such as tool steel, &c 
Tue Province of Ontario proposes to issue a loan of 
22,000,000 dols. for the purposes of the Hydro-electric 
Power Commission. 
Aw electric generating plant is to be installed at Pukow, 
on the Yangtze River, China, by the Tientsin-Pukow 
Railway. The cost is estimated at 900,000 dols 


A scHeme for the improvement of the water supply of 
Cordoba, which is being considered by the Argentine 
National Government, will involve the expenditure of 
5,600,000 dols. 

A NEw steel works is to be put up at Port Kemble, near 
Wollongong, New South Wales, by the Hoskins Iron and 
Steel Company. The necessary expenditure is estimated 
at some £2,000,000. 

Tae Brazilian Government has organised five com- 
missions of engineers to study the water power of that 
country with the special object of providing supplies 
of electricity for iron and steel making. 

WE are informed that arrangements are being made to 
hold an industrial and agricultural fair in Lemberg, 
Poland, in September, by the “Targi Wschodnie,” of 
Lemberg, 4 society organised to promote trade throughout 
Poland and South Russia. 


Tue President of Peru has submitted a law to the 
Chamber of Deputies providing for the nationalisation of 
all petroleum deposits found in the country. Recent 
investigations have produced results showing the presence 
of extensive deposits of oil. 

THe commercial practicability of using the electric 
furnace for the production of iron castings has been 
proved by the Stobie Steel Company, of Dunston-on- 
Tyne, which for some time past has been turning out 
castings for locomotive and marine work weighing up to 
10 tons. 


Tue total number of vessels on the Canadian Rogister 
at the end of 1920 was 7904, and their gross tonnage was 





| cubic metres, and others, at C. 
| Bahia Blanca, and Buenos Aires, will have a total capacity 


| Commission. 


large | the apparatus is being 
| is estimated that the total cost, including the provision of 





been prepared. 





1,610,000. Vessels built and registered in Canada last 
year numbered 329, having a gross tonnage of 160,000. 
Vessels built in the Dominion and exported without being 
registered in Canada numbered 22, with a gross tonnage of 
45,300. 

Tux oil fuel storage installations of the ports of South 
America are being largely extended by the Argentine 
Government. Thus a tank at Rosario is to hold 6000 
Rivadavia, Santa Fé, 


of 90,000 cubic metres, while the existing tanks can store 
80,000 cubic metres. Another 9000-ton oil tank steamer 
is also to be added to the fleet. 


THE output of the iron and steel industry in this country 
dropped, by reason of the world depression at the end of 
March, to less than 50 per cent. of last year’s output, and 
now, owing to the coal dispute, it is practically nil. Com- 
pared with midsummer, 1920, employment fell to 70 per 
cent. at the end of February, 60 per cent. at the end of 
March, 21} per cent. at the end of April, while the number 
of blast-furnaces fell from 303 in September, 1920, to 11 


at the end of April. 


Axsout 7000 men are at work on the Queenston-Chippawa 
Canal development for the Ontario Hy dro-electric Power 
It is expected that by the beginning of 
September two large 55,000 horse-power generators will 
be ready for operation. The Commission proposes to 
install another 55,000 horse-power unit a few months later, 
and the ultimate production calculated upon is over half 


| a million horse-power, which will be sold at a probable 


price of 10 dols. per horse-power year. 


Ir is announced by the Secretary of the Department of 
Scientific and Industrial Research that a licence, under 
| Section 20 of the Companies’ (Consolidation) Act, 1908, 
has been issued by the Board of Trade to the British Cast 
Iron Research Association, which has been approved by 
the Department as complying with the conditions laid 
down in the Government scheme for the encouragement of 
industrial research. The Secretary of this Association is 
Mr. Thomas Vickers, Central House, New-street, Birming- 
ham. 

As a result of his investigations, the well-known Ameri- 
can geologist, Mr. Blakiston, announces that there are 
enormous oil deposits not yet explored in the States of 
Tabasco, Campeche and Chiapas, and also in the Tehuan- 
tepec Isthmus. He believes, the Merican Reriew states, 
that the oil that has been extracted along the Gulf Coast 
for the last ten years originates from these regions in 
Southern Mexico. Mr. Blakiston’s opinion, our contem- 
porary adds, has been supported by the investigations 
made by several other foreign and Mexican geologists. 


A sCHEME is now under consideration for the improve- 
ment of the agricultural possibilities of French West 
Africa by utilising the Niger floods for the fertilisation of 
the Segou-Sikoro district above Timbuctoo. A barrage 


‘across the river at the point where it leaves the moun- 


tainous regions and the digging of a canal on the right bank 
would provide means for the irrigation of an area which, it 
is estimated, should be as extensive as that irrigated in 
Egypt by the canals supplied from the Nile. An expendi- 

ture of 250 million francs would be required to carry out 
the scheme, which should make the region affected very 


fertile and especially suited for the cultivation of cotton. 


Owtna to increasing difficulties in the coal situation 
it has been found necessary to equip four boilers at the 
Greenwich power station of the London County Council 
with oil-burning apparatus, and the first two are now in 
operation. An order was placed with the Wallsend Slipway 
and Engineering Company for the greater part of the plant, 
the cost'of which amounts to £2800. The installation of 
carried out by direct labour, and it 


the necessary pipe line, will amount to about £4200. 
Quite apart from the present crisis, the yoo for oil 
burning will, it is considered, add to the flexibility of the 
station and enable the peak load to be carried more easily. 
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The French Naval Programme. 


Circumstances have placed France in a difficult 
position as regards the determination of her future 
naval policy. If, on the one hand, the collapse of 
Germany and the dismemberment of the Austrian 
Empire have materially reduced the risk of attack 
by sea, on the other, she has emerged from the war 
still a great Colonial Power, burdened with all the 
maritime responsibilities inseparable from that status. 
Since neither national dignity nor considerations of a 
more practical nature permit her to rely permanently 


communications, she finds herself compelled to take 
such measures of naval defence as are feasible within 
the narrow limits imposed by a depleted exchequer. 
It is now going on for twenty years since France 
abandoned the hopeless attempt to compete on equal 
terms with this country, Germany and the United 
States in building great battle fleets. Unable to 
stand the severe financial strain which this policy 
involved, she adopted a new formula of relative 
strength, baged principally on the maintenance of 
supremacy in the Mediterranean. Thanks to the 
entente with England, she was able to withdraw most 
of her forces from the Channel and concentrate them 
in the Middle Sea ; for although she had no explicit 
assurance that the British Navy would protect her 
northern coasts from German aggression, she never- 
theless proceeded on that assumption, and subsequent 
events vindicated her judgment. The French building 
programmes from 1905 onward were therefore framed 
with a view to securing a margin of superiority over 
Austria and Italy, who in virtue of the Triple Alliance 
had to be reckoned as potential confederates. The 
last_ pre-war building project, authorised in 1913, 
included five battleships, constituting the “ Nor- 
mandie” class, which were chiefly remarkable for 
the disposition of their twelve heavy guns in quad- 
ruple turrets. All five vessels were under construc- 
tion when war broke out, but it soon became necessary 
to suspend work upon them, and from that day to 
this the ultimate fate of these 25,000-ton vessels has 
been the subject of endless debate. A numerous 
BE pest in France favoured their completion more or 
less to the initial design, but with minor modifica- 
tions indicated by war experience. Others proposed 
a re-cast of the plans to embody 18in. guns and a 
higher speed, whilst some suggested converting them 
into merchant ships. The French Government has 
now decided to scrap four of the unfinished hulls, 
but to complete the fifth ship, the Béarn—which was 
launched in April, 1920—as an aircraft carrier. 
Although it means sacrificing a considerable sum of 
money which has been spent on the four condemned 
ships, this decision is unquestionably the wisest 
that could have been reached. No amount of tin- 
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equal in fighting power to the capital ships now being 
built in other lands, and by completing the group 
France would merely have added five inferior ships 
to her navy at an estimated expenditure of £28,000,000 
sterling. 

In submitting this decision to the Chamber of 
Deputies last week, M. Denise, “ Rapporteur” of 
the Naval Committee, defended it on the ground that 
heavy ships were too vulnerable to submarine attack, 
thereby implying that battleships would in any case 
be useless to France, even though she could afford 
to build them. Without re-opening a controversy 
; which has been closed for the nonce by the unanimous 
resolve of the three leading naval Powers to per- 
petuate great ships as the primary units of their 
respective fleets, we may assume that France is 
dispensing with this type, not because her naval 
advisers have embraced the alluring doctrines of the 
| Jeune Ecole—“ le nombre, la vitesse, l invulnerabilité, 
la spécialisation ’’—but because she is unable at the 
moment to spare the money for a squadron of modern 
capital ships. Unless this fact be duly emphasised, 
there is a danger that false conclusions of a technical 
nature may be drawn from the new French pro- 
gramme. It authorises the construction of six 
| cruisers, twelve flotilla leaders, twelve destroyers, 
; and thirty-six submarines, and, including the cost 
of transforming the Béarn into an aircraft carrier, 
represents a total outlay of 1,416,000,000f., to be 
spread over five or six years. Such meagre par- 
| ticulars of the cruisers as have transpired show them 
to be more akin to the British “ Raleigh” and the 
American “‘ Omaha” classes than the conventional 
light cruiser. On a displacement of 7500 or 8000 tons 
they are to steam at 34 knots and carry a powerful 
armament, either of 6.4in. or 7.6in. guns. They are 
expected to cost 70 million francs apiece. It is a 
noteworthy fact that no light cruiser has been laid 
down in France since 1897. The new ships are 
already evoking criticism on the score that they 
signify a return to the discredited armoured cruiser 
type, are needlessly large, and will cost too much 
money. These strictures are countered by references 
to the generous dimensions which have been adopted 
in the latest British and American cruisers designed 
for ocean work. The twelve flotilla leaders are to dis- 
place about 2000 tons, and will cost 22 million franes 
each. Their design may have been influenced by 
that of the similar vessels which Italy is now building, 
and also, perhaps, by the ex-German boat 8 113, now 
incorporated in the French navy as the Amiral Sénes. 
This latter vessel, with her relatively tremendous 
armament and high speed, would doubtless prove 
very formidable in smooth water, but the great weight 
of tophamper causes her to roll dangerously in a sea- 
way. Having had the opportunity of studying the 
German prototype at first hand, the French con- 
structors may be relied upon to avoid its defects in 
the big flotilla leaders they are about to lay down. 
The size of the twelve new destroyers has not been 
stated, but as a sum of 168 million francs has been 
set aside for them and they are estimated to cost 
11,000f. per ton, the displacement is presumably 
about 1270 tons, which would make them rather 
smaller than our “ Admiralty W” class. Finally, 
there are the thirty-six new submarines, costing 504 
million francs in the aggregate. Their displacement, 
it is said, will average 1000 tons, but two or three 
distinct types will be represented, including large 
submersible cruisers, minelayers, and medium ocean- 
going boats of 800 to 1000 tons. In this case, too, 
French constructors have a large selection of models 
to choose from. They do not seem enamoured of 
the German types which have come into their pos- 
session—and which, though the fact is studiously 
ignored in Germany, are modifications of the d’ Equi- 
villy type, and therefore French in conception— 
regarding pat as unworthy of imitation except in 
certain minor features, though the excellence of their 
M.A.N, Diesel engines is admitted. French submarine 
development has suffered in the past from the very 
fertility of the national genius, A restless desire to 
attain perfection led to the too hasty adoption of 
experimental types, theories of construction were 
promptly put into practice before they had been 
thoroughly studied, and so it befell that France 
never gained a fair return for the vast amount 
of thought, energy, and treasure which she ex- 
pended on the submarine arm. But her faith in its 
efficacy is unshaken. French naval experts, with few 
exceptions, consider the geographical position of their 
country to be exceptionally favourable for the employ- 
ment of submarines and naval aircraft, both for 
defence and attack. Speaking in the Chamber in 
March, 1920, M. de Kerguézec declared that >%.the 
day on which France is supported by a fleet, Sf 250 
to 300 submarines she will be able to contemplate 
the future without any misgiving whatever.” And 
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° 


~ 


67 





THE ENGINEER 


June 24, 1921 








tive and unreliable,a French admiral had exclaimed, 
* Jamais nous n’aurions trop de sous-marins !”’ 

The restoration of French sea power to a level 
commensurate with the extensive maritime commit- 
ments of the republic will be watched with interest 
and sympathy in this country. Throughout the war 
the navy of France performed splendid service, and 
the valour of her seamen often triumphed over 
material deficiencies. The large majority by which 
the new programme passed the Chamber without 
modification or amendment is proof that the French 
people appreciate the value of naval power and are 
not to be deterred from cultivating it by the heavy 
cost involved. 


Saving Weight. 


THE principle that it is the business of the engineer 
to make his machines and structures as light as may 
be consistent with safe and satisfactory service has 
long been admitted, at all events in theory ; it is one 
aspect of the effort to secure maximum economy, 
which is, after all, the main reason for the existence 
of the trained and skilled engineer. In regard to this 
particular aspect of economy, however, there are 
many countervailing considerations. Perhaps the 
fundamental requirement of safety is the most impor- 
tant of them all. Unfortunately, only too often the 
requirement of certain safety becomes translated in 
practice into a slavish adherence to existing practice. 
On the other hand, we are to some extent feeling less 
certain than we were in the past as to the real forces 
at work—the true stresses to which the parts of our 
machines and structures are exposed when working, 
and there is a natural temptation to endeavour to 
outweigh this lack of knowledge by mass of material. 

The fact that a great many of our structures and 
machines are quite needlessly heavy can scarcely be 
denied, but in a great many cases this extra weight 
merely means a relatively small increase of first cost 
and doe; not seriously affect the utility and working 
expenses of the machine or structure. There are, how- 
ever, a great many instances where the effect of undue 
weight becomes important, and a few in which it 
becomes serious—where excessive weight means that 
the machine cannot work at all or can only work at a 
prohibitive cost. We have seen an example of the 
former kind in aircraft. So long as the attempt was 
made to construct either the framing or the engines 
of aeroplanes on conventional lines, employing mate- 
rials and scantlings such as would have been used to 
meet similar stresses in ordinary practice, aeroplanes 
either did not fly at all or only flew slowly and in- 
efficiently. Here the needs of war led us to run risks 
of a kind which would not have appeared justifiable 
in regular engineering practice. Both in regard to 
choice of materials and factors of safety, aircraft 
designers were simply forced into new courses. And 
the consequences of this development are now making 
themselves felt. First of all, a new impetus has been 
given to the careful study and the searching investiga- 
tion of working stresses and of the manner in which 
materials resist such stresses or fail under them. 
Existing knowledge of materials and of their behaviour 
under various conditions proved quite inadequate 
when it became desirable to go as near as possible to 
the limits of safety in their employment. It is not 
surprising, therefore, that one of the tasks with which 
the Aeronautical Research Committee is faced is some- 
thing very like a searching investigation into many of 
the fundamental properties of the materials of engi- 
neering. Judged by their titles, these researches would 
seem to be of an extremely general character, but their 
specific bearing on aircraft becomes clear in the light 
of this need for the saving of weight. On the other hand 

and this is the point on which we would lay stress 
—the new knowledge, the more accurate data, which 
have resulted and will result from these researches 
are really of much wider application than in the rela- 
tively restricted field of aircraft. Having been forced 
to come to closer grips with the real potentialities of 
our materials in one field, there seems to be every 
reason why we should utilise the advance thus achieved 
and exploit it in other fields, It is true that in the 
case of aircraft the cost of materials is less important 
than the saving of weight or of head resistance, and 
that in other fields of engineering first cost is a much 
more important factor. Yet even in aircraft, if 
commercial aviation is to become established, con- 
siderations of cost and durability must also become 
important, while there are many fields of engineering 
in which saving of weight is of greater importance 
from the point of view of ultimate economy than is 
generally recognised. 

Some‘ indications are not wanting that the advance 
int the utilisation of materials which has been made in 
aérondttical construction has not passed unnoticed 
in other fields of engineering. There is, of course, an 
obvious link between aircraft and the automobile, 
if only in the fact that the internal combustion engine 


is the essential factor of both. It is, therefore, not 
surprising that the automobile engineer should be one 
of the first to consider whether he cannot utilise the 
advances of the aeronautical constructor in order to 
lighten the vehicles which he has to design and con- 
struct. Here the tendency in many cases has been for 
designs to become increasingly heavy, complete 
soundness and entire reliability being aimed at and, 
in many cases, secured. But this has been done at a 
cost ; the engine power has had to be increased, the 
tires enlarged and greatly increased wear on the 
vehicle, the tires and the roads, together with corre- 
sponding increase in the consumption of fuel, have 
had to be accepted. Then has come a great rise in the 
cost of fuel and, more recently, heavy taxation on a 
horse-power basis. There is thus a strong impetus 
for the construction of much lighter, but not less 
efficient or reliable, cars. By the careful choice of 
materials and by the study of their behaviour this 
desired result can and will be achieved. Nor can we 
believe that this tendency is likely to remain restricted 
to the motor car. In all moving vehicles which have 
to be started and stopped there is great room for over- 
all economy by a saving in weight, even if the first cost 
should be increased, and what applies to the vehicle 
as a whole is still more applicable to individual moving 
parts, particularly reciprocating parts. In the loco- 
motive, for instance, the difficulties of balancing are 
rendered more serious by the great weight of con- 
necting and coupling-rods, and Mr. H. N. Gresley 
took an important step when he adopted heat- 
treated chrome-nickel steel for the connecting and 
coupling-rods of his three-cylinder engines. By 
making such parts lighter a great advance is secured, 
resulting in savings not only in the locomotive itself, 
but in the wear and upkeep of the road. It seems a 
far cry from an aeroplane to an express locomotive, 
but the same physical laws apply to both, and what 
is learnt from the one may well prove of use in the 
other. 








The Newcomen Society. 


Tue first summer meeting of the Newcomen 
Society, which was held in Birmingham on Thursday 
and Friday of last week, was not a big affair, for the 
membership of the Society is as yet only one hundred, 
but it was excellent in every way. The twenty-five 
or so persons who took part in it assembled in that 
curious little backwater in the very heart of Birming- 
ham, the cloister-garth, if it may so be called, of the 
one-time theological college, Queen’s College, in 
Paradise-street—now mainly given up to flats and 
offices and ruined by “improvements.” Thence, 
after a few minutes’ desultory conversation in praise 
of the weather, they were borne in a char-a-banc 
to the works of Messrs. Heaton and Dugard, where, 
after the inspection of an old beam engine which drives 
the factory, they ascended to the upper storeys of 
an ancient building to see still in operation full 
automatic machines which for several generations 
have been turning out button shanks, chain links, 
and other little items of brass wire. The engine 
is noteworthy, for it consists of two engines, 
which were combined into a compound. The 
parts retained consist of a cylinder 30in. diameter, 
with a 5ft. stroke, which was made in 1808, and a 
eylinder 20in. diameter, with a 6ft. stroke, made in 
1820; the beam of the 1808 engine, the connecting- 
rod of the later engine, and the parallel motions of 
both. The conversion was made in or about 1844, 
when the firm was reconstructed. It seems that the 
first engine was made by Ralph Heaton, with his 
sons Reuben, George, William and John. 

Who does not recall the touch by which Rider 
Haggard brought home to his readers the great age 
of Ayesha—how with her bare feet she had worn 
away the granite steps on which she alone might 
tread ? Here was a lesser example of the same kind. 
In one operation the workman standing by a hard 
wood bench passes a wire through an iron ferrule 
some 5in. or 6in. long—for all the world like the butt 
end of a piece of gas pipe. He holds this ferrule for 
&@ moment and then throws it on the bench beside him. 
So long has it been done, and so constant and regular 
has the action become—students of motion-study 
please observe—that a well has been sunk into the 
thick bench top and at the bottom is a hole whiceh— 
in a few more generations !—will be large enough to 
pass the ferrule. 

We mention this fact to give local colour, to bring 
home to our readers that we are dealing with a very 
old factory that works in a very old way, and to give 
relish to the contrast that the old machines, though 
they seem to shake and shiver and there are parts 
rough from the smith’s hammer, and all alike are 
ignorant of paint or polish, work with as much pre- 
cision and, we imagine, with little, if any, less all over 
economy than modern tools of the same order. 

History has it that the parent of these machines, 
patented by Ralph Heaton in 1794, made the brass 





shanks for soldiers’ buttons away back in the time of 


Napoleon. Oneis still turning outshanks of the same 
kind as it made nearly a century and a quarter ago, 
and making them as well as ever; but the others, all 
direct descendants of the button-shank machine, are 
producing various things from curtain hooks up to 
complete chains in brass or iron. Some day we hope 
the earliest of these tools may find its way to South 
Kensington, where, by suitable arrangement, it might 
be turned round slowly so that its “* paces ” could be 
studied. Let us take one typical machine and give 
the briefest description of it. It is producing figure- 
of-eight links from brass wire at the rate, roughly, of 
perhaps forty or fifty a minute. Here is a small 
square bench of wood well braced together. Below, 
between the legs, are wheels and shafts and cam3— 
the Deus ex machina. Above, there is an iron plate 
18in. or 20in. square and standing up at a steep angle 
like a booK upon a lectern. In the middle of the 
plate are two turned pins half an inch in diameter, 
which go in and out ; a line through their centres would 
make an upward angle of 45 or thereabouts, to the 
right. Above them is the wire feed. It pushes down- 
wards a length of wire to the left of the left-hand 
pin. Instantly a plunger moves forward and grips 
the wire against the pin, and a little shear dabs 
down and cuts the wire to length. Then two fingers 
with club tips advance from the left towards the 
right, and in so doing bend the wire in a half circle 
about the pin. Having reached the end of their 
journey, down come two levers one above the top 
finger and the other below the lower finger, pressing 
them together and so lapping the wire completely 
round the pin, its shorter end tucked in neatly whilst 
the longer end projects sideways to the right. All this 
time the left pin has been projecting, but the right 
pin has been “at home.” Now it comes out, and 
fingers similar to those on the left side wrap tho tail 
of the wire round it. Thus the figure-of-eight lies 
neat and snug around the pins ; then, suddenly, they 
are drawn in and the completed link slides down the 
plate into a box below. 

It is extraordinary what changes can be rung on this 
general design, and we were assured that in a couple 
of hours or so any machine might be changed over 
from one job to another. Looking at them, who could 
help thinking that if our forefathers failed to do what 
we do it was not so much from lack of knowledge a3 
from lack of means to carry out their devices ; and, 
most extraordinary of all, that these things, lacking 
all the refinements which we deem necessary, did work 
which could not be distinguished from the best of 
to-day. One left the upper storey in this little old 
works * thinking furiously.” 

Again, to the waiting “‘ juggernaut " and off to see 
some old friends, the famous old pumping engines by 
Boulton and Watt at Lawley-street. Here was Mr. 
Brownlie, busy about the efficiency of an old wagon 
or saddle boiler now used as a tank, and making 
arrangements to have it photographed. Here, too, 
there was discussion as to why the sides of the wagon 
boiler curved inwards, and about the old boiler 
smith’s way of turning the bottom corners. Mr, Rhys 
Jenkins held that the inward curvature gave more 
room for the side flues ; but since flues were cheap 
and the curving of the sides, with the ends made te 
suit, must have been a costly business, conviction did 
not come easily to all, and there were some who sought 
for the origin in an earlier circular, vertical boiler. 
Be it as it may, the drawing of the old boilers at 
Bordesley, which were worked as a pair, showed flat 
sides and, more interesting still, internal flues. Of 
course, the fire was external, but the hot gases went 
under the boiler and around it and through it before 
they got out to the chimney. The Lawley-street 
engine was modified some years ago by Mr. Henry 
Davey and is still at work, but the Bordesley engine, 
with its great wooden beam, quadrant ends and chains, 
has long ceased from its labours, having pumped water 
in the Birmingham and Warwick Canal from 1796 
to 1884. After luncheon the party assembled in the 
Watt Collection Room at the Free Reference Library, 
and Mr. Seymour Jones gave an admirable short 
address on the rival claims of Arkwright and Wyatt 
and Paul—you may see Wyatt's tomb as you pass 
on the left side through the churchyard up to 
Colmore-row. Mr. Seymour Jones is a leather manu- 
facturer, but he has made a study of cotton spinning, 
his interest having been directed to it by the fact that 
one of the rolls in each pair that is used for drawing 
out or attenuating the cotton must be covered with 
@ suitable leather. Wyatt and Paul used an alum 
leather, a shoe leather, and failed; Arkwright. 
‘that pot-bellied Lancashire man,” as Carlyle called 
him, used a soft leather, succeeded, and built up such 
a fortune that he could offer to take the nation’s war 
debt on his single shoulders in exchange for the pro- 
longation of his patent. Mr. Seymour Jones’ paper 
-which he did not read—will in due course appear 
amongst the “‘ Memoirs” of the Neweomen Society. 
After it had been discussed we all turned over the 
old books which Mr. Powell, the librarian, had sought 
out for us, and after a pleasant hour of such philander- 
ing with the past, refreshed ourselves with tea, and 
made our way back to the little library at Queen’s 
College and listened to the very admirable presidential 
address by Mr. Arthur Titley, which was printed in 
our last issue. There were votes of thanks and a 
desultory discussion, followed by a light collation 





which the President had thoughtfully provided, and 
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then we fell to talking again and examining books, 
drawings, and old seraps of machinery. Mr. Wyndham 

Hulme set us all off on a philological canter. Having 

retired fromthe position of librarian at the Patent Office, 
he has gone to live at Aberystwith, and spends his 
days, we gather, in the Welsh Nationvl Library, where 
at the moment he is busying himself with dog Latin 
descriptions of early ironmaking. Much ado he had 
with Mr. J. W. Hall. Mr. H. W. Dickinson, and Mr. 
Graves in an endeavour to find out what was probably 
meant by Latin words of which the technical meaning 
is lost. But when it was suggested that since the 
Latin description implied what appeared to be an 
impossibility the Latin might be wrong, he who had 
heen hardy enough to advance that unorthodox view 
was “‘ brayed in a mortar.”” And so the good day wore 
through, and deep into the night there was still 
talking over the supper table; but now, since the 
first reports of the ballot were coming in, it was of 
miners and Ministries of Munitions. 

On Friday morning we met once more at Queen's 
College and thence sauntered in the sunshine to 
Winfield’s Rolling Mill in Cambridge-street. Here all 
sorts of brass rolling and drawing is done, but it was 
the old beam engine that drives the factory we had 
come to see. It was built in the early years of last 
century and reconstructed in 1863 by James 
Watt and Co. The cylinder is 48in. diameter 
by 8ft. stroke and the fly-wheel, as was usual 
in early engines, was geared up at about three 
to one and makes some 60 revolutions per minute. 
The engine is a very lofty one, and standing up in the 
gallery beside the great beam, looking downwards on 
the mass of gear wheels below, an impressive sight 
presented itself, the slow and imperturable dignity 
of the mighty machine bringing back recollections of 
the vast engines of steamships before the diminutive 
turbine, which has nothing to show, had displaced 
them. It is, by the way, of interest to recall that this 
old engine was the first to generate current for public 
lighting by electricity in Birmingham. It drives a 
long horizontal shaft through gearing. On this shaft 
were mounted belt pulleys, coupled to a group of 
dynamos that sent current to the Town Hall. 

From Winfields back to the fine Art Gallery, and 
there to the collection of arms, which was presented 
to the eity by the Birmingham trade in 1876. Here 
Mr. C. E, Greener, of the world-famous firm of sport- 
ing gun makers, discoursed upon the development of 
the gun lock, using the really mzgnificent collection 
to illustrate his remarks. He pointed out to us the 
earliest small-arm—fired with a match—and then 
took us through the of the art, from the 
match lock and the wheel lock up to the flint lock in 
many varieties.’ Finally he whipped from his pocket 
a wisp of paper which, being unfolded on the palm 
of his hand, revealed the pair of locks of a modern 
double-barrelled fowling piece—a splendid example 
of workmanship and the descendant by the direct 
line of a wonderful chain of ancestors. At a hazard 
we should say that in no branch of the mechanical 
arts was accuracy and finish, combined with real 
ingenuity, developed so early as in the manufacture 
of fire-arms. 

Then we took train to Leamington and after 
luncheon, were carried in & motor char-a-banc 
first to the famous windmill at Chesterton and then 
to a later one at Harbury. The Chesterton mill 
stands on a small elevation in the middle of a big 
field. It is an architectural puzzle, for it is supposed 
to have been built by Inigo Jones and is more like a 
water tower or a gigantic temple of the kind our rich 
forefathers loved to erect in their grounds than the 
familiar conception of a windmill. It consists of a 
large stone cylinder raised upon a series of arches and 
crowned by a cupola which is free to rotate. Within 
the arches is a wooden erection with steps which lead 
up to the “ cylinder,” in which there is still all the 
machinery of a flour mill.4) The building was set up, 
it is believed, in 1632, but that it was then used as a 
mill is open to discussion. In any case the machinery 
was reconstructed in 1776 from parts apparently of 
older date. Taken for all in all, it is in a not bad state 
of preservation, and many of the old wooden wheels 
look as if it would take little to set them at work once 
more. The governor or mill-tenter attracted not a 
little attention. It is of the familiar centrifugal form, 
and its duty is to raise the upper stones through long 
levers when the mill is running too fast, thus prevent- 
ing overheating and the burning of the grain. There 
can be little or no question that Watt took the idea 
for his steam engine governor from the mill-tenter 
and possibly from this very mill. By the way, one 
engineer with the party spoke of the device as the 
‘** boatman governor,” which, he assured us, was the 
name under which it was familiarly known owing 
to the fact that when it is just floating it has somewhat 
the action of a man rowing a boat. The name was 
strange to other members, and we should be glad 
indeed to hear from any of our readers who may have 
come across it. 

The Harbury mill stands in a little village and is a 
much more conventional structure of brick with a 
gallery around it. It no longer works as a windmill, 
but is in part driven by an oil engine. Here, again, 
&@ great deal of the machinery is made of wood, but 
there is a certain quantum of cast iron, which indicates 
a later date. Roughly, the mill may be set down as 
about one hundred years old,and it worked up to 


After the inspection of this mill and we had all 
beaten the dust from our clothes with wisps of long 
grass, we drove back to tea at Leamington, where the 
meeting came to an end. 








Literature. 





(1) Heat Transmission by Radiation, Conduction and 
Convection. By R. Royps. Price 24s. net. 

(2) Heat Transmission in Boilers, Condensers and 
Evaporators. By R. Royps, Price 24s. net. 

(3) The Measurement of Steady and Fluctuating Tem- 
peratures. By R. Royps. Price 16s. net. London : 
Constable and Co., Limited. 

TuHese three volumes, although each is more or less 

complete in itself, form a natural sequence, and for 

the purposes of review can be ¢onveniently taken 


together 

Tn the first volume the radiation and conduction 
of heat are considered in the course of two relatively 
short chapters. Thereafter the author settles down 
to what is really his main theme, namely, the trans- 
mission of heat by conveetion, Professor Osborne 
Reynold’s theory of the exchange of heat between a 
flowing fluid and a surface and a consideration of 
the experimental data available for the testing of 
Reynold’s theory. In the latter connection con- 
siderable space is devoted to the statement of experi- 
mental results obtained by the author himself at 
the Royal Technical College, Glasgow. A satisfactory 
feature of the treatment is the fulness of the informa- 
tion given regarding the details of construction of the 
apparatus employed by the author and the other 
experimenters quoted. 

The experiments described and discussed in the 
first volume were in nearly every case conducted 
with apparatus of small size. For this reason, and 
also because it is rarely possible to reproduce in 
experimental work conducted in a laboratory con- 
ditions strictly comparable with those prevailing in 
the corresponding plant of actual practice, some 
doubt must remain as to how far the results of heat 
transmission research work of the nature described 
in the first volume are applicable to the design and 
operation of full-sized heat transmitting apparatus. 
Accordingly, in the second volume, the author devotes 
his attention to heat transmission in actual boilers, 
condensers, feed-water heaters, economisers and 
evaporators. In this volume are collected the par- 
tieulars and results of practically all the available 
full-seale experiments of an authentic and useful 
nature on such plant. The author fully analyses the 
various results quoted and discusses their application 
to design. 

The accurate measurement of temperature is so 
very closely associated with problems in the trans- 
mission of heat that Mr. Royds has found it desirable 
to collect information concerning the subject in a 
separate but correlated volume. There are several 
good books on this subject already in existence, but 
Mr. Royds’ in no way seems to us to be superfiuons. 
He is not simply concerned with a description of the 
construction and use of well-known forms of ther- 
mometers and pyrometers of the thermo-couple, 
resistance, radiation and other types. These matters 
are amply dealt with, and, in addition, some very 
useful information is given as to how the various 
forms of pyrometers have been used by those experi- 
menting on the subject of heat transmission, gas 
engine research, &c. In a final chapter the measure- 
ment of rapidly fluctuating temperatures is considered 
in @ manner that should be especially useful to all 
engaged in heat engine research work. 

Taken together, the three books form an admirable 
combination. Although each can be studied 
separately, their full value, particularly in the case 
of the first and second volumes, will, we think, only 
be realised when they are regarded as sections of one 
whole. There is perhaps little absolutely new informa- 
tion in any of the books, but the collection and corre- 
lation of existing knowledge always provides a useful 
field for an able writer, and in this respect Mr. Royds 
is to be congratulated on the efficiency with which 
he has performed his task. We can find little to 
criticise beyond the somewhat loose grammatical 
style which pervades all three books. In the third 
chapter of the second volume too much attention, 
we hold, is paid to the calandria type of evaporator, 
and much too little to the more modern climbing 
film type. Only one design of the latter form is 
illustrated, and only two sets of experimental figures 
for its performance are quoted. In view of the claims 
which have been made for the climbing film type of 
evaporator and the inereasing extent to which it is 
being employed, it is, moreover. a little surprising 
to find that Mr. Royds has no comment to make 
upon the fact that in Kerr's tests of multiple evapo- 
rators the lowest heat efficiency among nine plants 
examined is set agniant 8 climbing film evaporator. 





SHORT NOTICES. 


Connecting Induction Motors. By A. M. Dudley. 
London: The McGraw Publishing Company. 1921. 
Price 15s. net,_-From a practical point of view this book 
is a good deal in advance of many others on the induction 
motor. Most of the material appeared originally in the 


and the author is an engineer actively engaged in practical 
eleétrical work. It very frequently happens that problems 
arise in connection with the operation of induction motors 
It is sometimes necessary, for instance, to know whether 
&@ given motor can be operated under different supply 
conditions to those for which it was designed, and, if not, 
in what manner the windings should be altered. Induction 
motor stator windings are dealt with at considerable 
length and in a manner which should make the volume 
of value to operating engineers. Nothing in the book 
calls for an advanced knowledge of mathematics or an 
extensive knowledge of alternating current theory. 

From the beginning to end the author adheres rigidly 
to practical considerations which are of importance to 
those who may have to undertake repairs or alter motors 
to suit new conditions, Whilst there are other books 
which are more suitable for electrical designers, the 
present volume gives a great deal of valuable information. 


Lessons in Electricity and Magnetism. By William 8. 
—— and Barry Macnutt. London: Constable and 
. Limited. 1919. Price 11s. net.—This book deals in 
nimple language with electrical and magnetic problems, 
is intended to facilitate class-room work. There are 
aaakes G2 magnetism and the magnetic effect, chemical 
effects of the electric current, heating effect of the electric 
current, induced electromotive force, electric charge and 
the condenser, the electric field, the atomic theory of 
electricity, magnetism of iron, elementary theory of 
alternating currents and electrical measurements. Per 
haps the most iseworthy feature of the book is the 
large number of problems it contains, the answers to which 
are given at the end of the book. 





Institution of Mechanical Engineers 


LONDON SUMMER MEETING. 


As already announced, a Conference will be paid in 
the Institution building, Storey’s-gate, London, 8.W.. 
commencing on Thursday, June 30th, at 10.15 a.m., when 
the President will open the proceedings. 

The Conference, which will be of an informa! nature, 
will deal with the question of “‘ Means of Improving the 
Thermal Efficiency of Heat Power Plants,” and short 
papers—of which a list is given below—will be discusse:| 
concurrently in the Library, Reading-room, Council- 
room and Committee-room. 


Tuurspay, June 30rn. 


Library.~10.15 am.: General meeting and opening 
remarks by the President. Reception of American 


meers. 
i: eg Ve Mr. R. W. Allen. 10.45 a.m. 
” er Combustion Engine Theory, with relation to 

by Mr H. H. E. Wimperis. 11.45 a.m: 

igh pote ing and other means of Increasing 
mang of Steam Engines,” by Mr. F. Samuelson. 
Reading-room.—Chairman, Dr. H. 8. Hele-Shaw. 10.45 
a.m.: “Chemistry of Combustion,” by Mr. E. V. Evans. 
11.45a.m: “ Blast-furnace Gases,” by Messrs. A. Hutchin- 
son and F. Bainbridge. 
Council-room.—Chairman, Mr. W. H. Patchell. 10.45 
a.m.: “ Boiler-house Management: (General Causes of 
Boiler Inefficiency,” by Mr. D. Wilson. 11.45 am.: 
‘“‘Low Temperature Carbonisation,”’ by Professor W. A. 





Bone. 
Committee-room.—Chairman, Mr. F. H. Livens. 10.45 
a.m.: ‘ Engine-house Management: General Causes of 


Steam Engine Inefficiency,” by Mr. H. Dunell. 11.45 
a.m.: Super-compression,”’ by Mr, A. E. L. Chorlton. 
Adjourn at 12.45 p.m. 


Fripay, Jury Ist. 


Library.—Chairman, Sir J. Dewrance. 10.30 am.: 
““ Waste Heat Utilisation,’ by Mr. R. Nelson. 11.45 a.m: 
“* Superheating,”’ by Sir H. Fowler. 
Reading-room.—-Chairman, Mr. L. Pendred. 10.30 a.m.: 
“ Liquid, Colloidal and Powdered Fuels,” by Mr. W. R 
Ormandy. 11.45 am.: “ Liquid Fuels: Internal Com- 
bustion Engines,’ by Mr. H. Moore. 
Council-room.—Chairman, Mr. D. Adamson. 10.30 
a.m.: “ Automatic Stokers,”’ by Mr. A. W. Bennis. 11.45 
a.m.: “ Air Heating for Boiler Furnaces,” by Mr. W. H. 
Patchell. 

Committee-room.—Chairman, Dr. T. E. Stanton. 10.30 
a.m.: “ Feed Heating and Economisers,”” by Mr. C. E. 
Stromeyer. 11.45 am: “The Indicator as an Aid to 
Economy,” by Professor W. E. Dalby. 

Adjourn at 12.45 p.m. 

In connection with the meeting, invitations have been 
received from the chief engineers of the following power 
stations and the heads of laboratories in the London 
district for visits to be made on the afternoons of Thursday, 
June 30th, and Friday, July Ist. 

Power Stations.—Charing Cross, West End and City 
Electricity Supply Company, Limited, Diesel engines ; 
Thursday and Friday afternoons. Borough of Hammer- 
smith Electricity Department, hydraulic coal pumping 
plant. pulverised coal plant ; Thursday and Friday after- 
noons. Kingston-upon-Thames Corporation Electricity 
Station, Diesel engimes; Thursday only. Borough of 
Stepney Electricity Supply Department; Thursday and 
Friday afternoons. Underground Electric Railways 
Company, Limited, Lots-road, Chelsea, 8:W.: Friday only. 
Westminster Electric Supply Corporation, Limited ; 
Thursday and Friday. 

Laboratories.—-H.M. Fuel Research Station, East Green- 
wich, under the guidance of Sir G. Beilby, Director of 
Fuel Research ; Friday only. Imperial College of Science 
and Technology, City and Guilds (Engineering) College. 
under the guidance of Professor W. E. Dalby; Friday 
only. Department of Chemical Technology, under the 
guidance of Professor W. A. Bone and Prefer v. w. 
Hinechley ; Thursday only. 

An exhibition of apparatus, models, Genadenn ‘Be., 
is being arranged in connection with the meeting, and is 
already an success by virtue of the large number 
of representative firms which have intimated their inten- 








quite recent years. 


Electric Journal, published by the American Westinghouse, 


tion of taking part in it. 
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Testing Diesel Engines in the 
Sulzer Works. 


THE test beds for Diesel engines in the Sulzer Works at 
Winterthur cover an area of 15,000 su 


fitted out for testing the largest as well as the smallest 

There is a number of hydraulic brakes of 
the largest being for 15,000 brake horse- 
Compressed air for fuel injection and for starting 


types of engine. 
various sizes, 


power 








DIESEL 


is delivered from a special compressor plant. All kinds of 
fael are stored in a series of large tanks which have a 
combined capacity of 35,000 eubie feet. Tar oil, of any 
required grade, is supplied by the firm’s own distilling plant. 
The shops are served by large overhead cranes, which are 
capable of placing the ‘smaller and medium-sized engines 
directly on the test beds and removing them when the 
tests are completed, so that a large number of engines can 
be tested in a comparatively short time. 

When going through Messrs. Sulzer Brothers’ works the 
visitor is at once struck by the fact that their methods are 
quite in accordance with up-to-date ideas. For example, 
Diesel engines, intended for a great variety of purposes, 
but of the same type and size, are put through the shops 
in large numbers at the same time. The same principle 
is applied when testing the engines. In the accompanying 
illustration may be seen various Diesel marine engines of 
the same type and of the same horse-power ready for 
testing. We were informed that more than eighty of such 
engines of the 425 horse-power size alone have been 
delivered, principally for smaller cargo boats, harbour 
tugs, and river and coasting ships. 

When being tested the engines are first of all submitted 
to trial runs at loads varying from light to normal. The 
output of each engine is tested by means of a hydraulic 
brake, which is so arranged that the engine makes the 
brake lever tend to move upwards, the tendency to move 
being counteracted by large weights hung on the end of the 
arm. During these trial runs the valve gear is adjusted 
until the attendants are satisfied that combustion in all 
the cylinders is complete. At the same time, all the 
anxiliary machines on the engine and driven by it— 
scavenging air pumps, lubricating oil pumps, &c.—are 
tested for correct working. After the first trial runs all 
the bearings, pins, and moving parts are carefully examined 
and only then are the actwal power trials made. The 
possibility of making all tests on the test beds has the 
advantage of making certain, before the engine has left | 
the works, that all guarantees will be fulfilled. As is well | 
known, it is difficult to do that with steam engines. 





INDUSTRIAL RESPIRATORS. 


Berore the war respirators specially designed for use | 


in industry were, practically speaking, non-existent. | 


Experience with respirators as protection against poison 
gas dufing the war, however, has been turned to good | 
acemmt from the industrial point of view, and Dr. Leonard | 
Levy,,at.a meeting of the London Section of the Society y | 
of Chemical Industry on Monday, June 6th, gave an | 
account of the latest. developmenta in this connection. 
Improvements 


have been made in the face-piece of 


r feet and are | 


! 


| respirators over the type used in the Army, but the 
| canisters employed are unused small box respirator 
canisters of the type used in the Army, which it has been 
| found difficult to improve upon, and, moreover, they 
happen to be readily obtainable in large quantities. The 
fillings of the canisters, however, are quite different 
from the Army fillings. For industrial purposes there 
are now ammonia respirators, which find extensive 
application in cold storage plants, and for which the 
| most satisfactory absorbent has been found to be crystal- 
| line copper sulphate. The next type gives protection 


MARINE ENGINES ON THE TEST BED AT THE SULZER 


against neutral vapours, such as hydrocarbon fumes in 
oilfields, cleaning out oil tanks, &c., and here the best 
results have been obtained with a filling of highly activated 
vegetable charcoal. A third type of filling is designed to 
deal with acid gases, such as hydrochloric acid, chlorine, 
sulphuretted hydrogen, phosgene, sulphur dioxide, nitrous 
fumes, hydrocyanic acid, &c., and in this case it has been 
found that a uniform mixture of alkaline granules and 
charcoal has the longest life. The alkaline granules made 
use of by the author are slaked lime, kieselguhr, ferric 
hydroxide and activated charcoal. Finally, there is the 


the respirator, so that the wearer can be warned if the 
respirator has accidentally failed. 

In the discussion on the paper, Dr. T. M. , HLM. 
Medical Inspector of Factories, referred to the difficulty 
of keeping respirators in working order in factories, unde: 
conditions in which they were only required occasionally 
He also criticised self-contained respirators, the use of 
which was compulsory in mines, and advocated the type 
of respirator which has some 40ft. of pipe going to an uncon 
taminated atmosphere, which the wearer of the respirator 
breathes. Such resp'rators had, he said, been used very 





WORKS 


satisfactorily in certain munition factories during the war, 
and they m ght, with equally good results, be used in iron 
and steel works and in blast-furnace operations 








Twist Drill Sharpening and 
Thinning Machine. 


In our issue of September 3rd last we illustrated an 
improved twist drill sharpening machine, designed and made 
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FIG. 1—SECTIONAL PLAN OF TWIST 


carbon monoxide respirator, which has presented many 
novel problems, because there is no known absorbent 
suitable for use in a respirator canister for the removal by 
chemical absorption of carbon monoxide from an atmo- 
sphere contaminated with that gas. An effective method, 
however, is by the catalytic oxidation of the carbon 
monoxide by the oxygen of the atmosphere, using certain 
special mixtures of oxide, such as finely divided manganese 
dioxide, copper oxide, cobalt oxide and silver oxide. 


| Moreover, as carbon monoxide gives no indication of its 


presence, it is necessary for a detector to be embodied in 











Swain 


DRILL POINT-THINNING MECHANISM 


by Messrs. Herbert Hunt and Sons, Old Trafford, Manches- 
ter. In other machines used for the same purpose it is neces- 
sary, after sharpening the cutting lips, to place the drill in a 
fixture for thinning the web, and it is always 

a rather delicate operation. In the machine above nam 
to the drill to be sharpened is caused to revolve con- 
tinuously in one direction, while the necessary movements 
are imparted to it relatively to the grinding wheel to give 
the correct amount of clearance to the lips and to feed it 
forward a pre-determined amount once during each com- 
plete revolution, while the mechanism for imparting the 














June 24, 1921 


THE ENGINEER 





675 








correct form to both lips repeats its movement. The 
machine had also a point thinning attachment comprising 
a second grinding wheel secured on the end of the spindle 
which carries the main abrasive wheel. The drill to be 
operated upon had to be removed from the holder in 
which it was secured for sharpening purposes and placed 
in an attachment at the side of the machine which was 
moved by a hand lever. 

The firm has now devised a novel attachment for 
sharpening and thinning the webs of drills without neces- 
sitating their removal or re-settiny, it being only necessary 
to move the main cross slide of the machine from one 
position to the other, 80 that the drill will be brought up 
against the web thinning wheel, 

The new arrangement is shown, in and out of use, in 
Figs. 2 and 3 respectively, while Fig. 1 is a sectional view 
showing the method of driving the thinning wheel. From 
Fig. 3 it will be noted that the drill is in position for 
grinding the two cutting lips. From Fig. 1 it will be 
observed that the thinning attachment comprises a 
bracket C mounted so as to be free to turn on ball bearings 
about an extension of the main grinding wheel spindle G. 
To this extension spindle the friction driving disc E is 
secured by a sliding key. The abrasive wheel A is secured 
to the spindle B, which also runs in ball bearings in the 
bracket C and is driven when required by the frictional 
engagement of the disc D with the dise EF by moving the 
bracket endwise the extension spindle against the 
pressure of the spring H, which is effected by means of an 
excentric lever J. The depth of cut is adjusted by means 
of a knurled screw which comes in contact with a stop, 
as shown in Figs. 2 and 3. While the operation of thinning 


on 


extensions to plant combined with the introduction of 
the eight-hour day early in 1919. 

(c) The great stimulus given to the development of 
home ore. 

(3) The experience of 1920 is no guide as to whether the 
industry can continue on its extended scale or even on its 
pre-war scale, since conditions in that year were quite 
abnormal, owing to the fuel shortage in Europe, the 
destruction of steel works in Belgium and Northern France, 
and the fact that America, whose production was checked 
by strikes and whose exports were discouraged by high 
exchange and freight rates, had no surplus over her home 
requirements. 

(4) The fundamental physical conditions, however, 
which enabled Great Britain to continue making steel 
before the war, remain substantially unaffected. We are 
the only steel-producing country with suitable coal supplies 
on the coast to which foreign ore can be brought by sea 
and the product re-shipped. On the Continent the ore 
and fuel lie 200 miles apart, and the product has a long 
journey before reaching sea port. We shall continue to 
benefit from these conditions if the ratio of British to 
foreign labour costs, in both coal and iron mines and in 
steel works, can restored to something like pre-war 
proportions. 


be 


Ii. Present Srmrvartion. 


(5) Owing to world depression accentuated by relatively 
high costs, the output of the iron and steel industry in 
this country dropped at the end of March to less than 
50 per cent. of last year’s rate of output, and now, owing | 





imposed by our blockade during the war and are 
therefore, for the present, relatively content with 
advances in wages which leave their real earnings 
still far below the pre-war level, and partly to the 
system of family and other bonuses which enable 
the working man to meet his expenses at a minimum 
cost to the total wages bill. These consi te ations 
apply, though to a less extent, in France and Belgium. 

(b) The fact that Lorraine and Belgian manufac- 
turers have not been heavily taxed during the last 
two years, but with low costs have received very 
high prices, and have therefore accumulated funds 
from which they can carry on temporarily at a loss, 

(c) The special railway facilities which the Govern 
ment of Belgium is giving to the industry—see 
Para. 14, 

(d) The large supplies of battlefield serap in Belgium 
which are mixed with a small proportion of pig iron 
and made into steel at a low cost. 

(e) The peace treaties which, by separating Luxem. 
burg and the Saar have made five instead of three 
economic iron and steel areas. This re-distribution 
and the restoration of Lorraine to France have been 
followed by the dissolution of almost all the con- 
trolling organisations of the trade on the Continent, 
and consequently by severe price cutting as s00n as 
demand fell. 

(f) The foreign exchange situation which acts as a 
bonus on the exports of countriés with depreciated 
exchanges until such time as their internal 
adjust themselves to the exchanges. 


prices 








FIG. 2—POINT-THINNING ATTACHMENT IN USE 


one side is going on the drill remains stationary in the 
chuck and centralising bush, and after one side is done the 
drill is moved round through half a turn, the dividing 
being done by means of a noteh plate and latch. As the 
drill is originally set with the lip in a horizontal position, 
whilst the latch is engaged in one of the notches an abso 
lutely accurate depth of grinding is assured on both sides 
of the drill. 








Conditions in the Iron and Steel 
Industry. 


Tue following memorandum on the and steel 
industry was drawn up by the National Federation of [ron 
and Steel Manufacturers, representing employers, and the | 
Iron and Steel Trades’ Confederation, representing work- 


men, and a copy of it was sent to the Prime Minister. 


iron 


course, become worse since the 
memorandum was drafted. At the present time there 
are no blast-furnaces in blast. The steel ingot production | 
fell in May to 5600 tons, compared with 885,000 tons last 
September, while the numbers employed at the end of | 
May were only 14 per cent. of the numbers employed last 
year. Those who still remained at work were engaged on 
repair work, keeping machinery in order, &c., and were 
tor the most part on short time. 


Conditions have, of 


GENERAL. 


(1) The economic importance of the iron and steel 
industry, which itself employed before the war nearly 
300,000 men, is evident from the fact that the metal | 
industries, including engineering and shipbuilding, which | 
almost all use iron and steel as their principal raw material, 
are much the largest industrial group in the country, and | 
give employment to no less than 12 per cent.—1} millions | 
—of the occupied male population. 

(2) Among the results in our industry of the Govern- 
ment’s economic policy during the war, the following are 
the most important :— 


(a) The steel works extensions. It was originally 
intended that these should leave the industry with 
modern plant at pre-war prices; but this expecta- | 


tion, in fact, has not been realised, and the industry 
is consequently carrying a very considerable increase 
in its capital obligations. 

(b) The increase in the numbers employed from 
300,000 before the war to 390,000 in 1920, due to the 


| depression here. 
| pig iron ruling in Great Britain during the latter part of 


| per 








to the coal dispute, it is practically nil. The number of 
blast-furnaces in blast fell from 303 in September, 1920, 
to 109 at the end of March, and to 11 at the end of April. 
A similar situation exists so far as steel-producing and 
ancillary plants are concerned. 


Steel Ingot Production, 


Tons 
September, 1920 885,000 
March, 1921 359,000 
April, 192; 70,600 


(6) Compared with midsummer, 1920, employment 
fell to 70 per cent. at end of February ; 60 per cent. at the 
end of March and 21} per cent. at the end of April. The 
result of this upon the economic position of the work- 
people has been little short of disastrous. Thousands 
have been totally unemployed since October last. The 
majority have been under-employed over the same period. 
Large numbers have exhausted their title to both State 
unemployment benefit and the benefits payable by their 
trade union, and destitution exists in iron and steel pro- 
ducing districts throughout the country. The trade unions 
have expended hundreds of thousands of pounds in un- 
employment assistance, the expenditure of the Lron and 
Steel Trades’ Confederation alone in that direction approxi- 
mating half a million. This assistance can only be con- 
tinued for a further limited period and its cessation will 
aggravate an already serious situation. Having regard 
to the fact that the iron and steel industry is notably freer 
from disputes than almost any other, this collapse appeals 


| to the workmen as representing a position of peculiar 


hardship so far as they are concerned. 

(7) When the world depression set in, foreign prices 
fell more heavily than ours and importation of continental 
iron and steel thus became the immediate cause of the 
The minimum price of British foundry 


1920 was £11 15s. to £12 5s. a ton, according to locality. 
To-day foreign foundry pig iron is being imported at £5 
ton. Belgian home prices actually fell from 850f. 
(nearly £18) in June, 1920, to 280f. (£5 10s.) in April, 1921. 
The former was a famine price and the latter below cost of 


| production. 


(8) In 1913 we imported 18,000 tons a month of pig iron, 
of which 282 was from Belgium. In March, 1921, imports 
of pig iron rose to 54,000 tons, of which 40,000 was con- 
signed from Belgium and 9000 from France. Steel im- 


| ports, on the other hand, though greater than in 1920, 


were less in March than before the war. 
(9) The chief factors affecting European competition 
in the iron and steel trade are :— 
(a) The low level of real wages in Germany, due 
partly to the fact that the German working classes 
are working up from the very low standard of living 


FIG. 3—POINT-THINNING ATTACHMENT 








OUT OF USE 


Til. Tae Prosiem or Costs. 


(10) In these circumstances, the industry cannot re- 
start. until costs are reduced to a level not far removed 
from that of the Continent. The value in 1920 of the 
output of the heavy iron and steel trade—excluding 
wrought iron, galvanised sheets and tin-plates—has been 
roughly estimated at 193 millions sterling. This figure 
cannot be fully analysed, but certain main items* have 
been estimated as follows :— 

(a) Direct wages of the iron and steel workers in 
these branches are estimated at 514 millions. 

(6) The cost of the 28 million tons of coal consumed 
by these sections of the trade is estimated at 46} 
million pounds, of which at least 34 millions repre- 
sents coal miners’ wages. A further 12} millions is 
the cost of converting 15 million tons of this coal 
into coke, making the total fuel bill 59 million pounds. 
Home-produced ore costs 15} million pounds. 

(11) Much the greater part of the 51} millions paid to 
iron and steel workers is governed by the various sliding 
scales in operation throughout the country, and, apart 
from the effect of unemployment and short time, the 
wages bill is therefore already falling with the drop in 
iron and steel prices. In any case, the whole of this item 
is within the control of the conciliation machinery of the 
trade itself. 

(12) The eost of material valued in 1920 at consider ably 
over 70 millions, of which nearly 50 millions is direct 
wages, depends upon the present negotiations in the coal 
industry, since the wages of British ore miners and most 
coke oven workers follow miners’ wages. lt is the con- 
sidered opinion of employers in the trade that in view of 
foreign conditions the industry will not be able to re- 
start unless fuel as well as other items of cost are reduced 
to a level not higher than from 75 to 100 per cent. above 
pre-war. | 

(13) A smaller but very important item in cost is that 
of railway rates, which are a particularly large factor in 
the steel industry, owing to the heavy tonnage of low 


* Nort The balance, in addition to a large sum for taxation, 
had to cover imported ore, limestone and all other materials, 
overhead charges, repairs and depreciation, interest on deben 
ture capital and profit. 


t A large part of the fuel bought by the industry is slack,” 
which, unless used for making metallurgical coke, would beconie 
a drug on the market. It is, therefore, conceivable that the iron 
and steel industry might be revived by getting this kind of coa! 
at very low prices at the expense of consumers of large coal. 
But this would not be a satisfactory permanent solution. To the 
extent that other consumers are in # similar situation to the iron 
and steel industry, the coal negotiations must contemplate an 
average pit-head price of not more than 20s. when the mines 
re-open, compared with the 33s. per ton realised in March. 
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value material used. In the period of acute competition 
which lies ahead, it is essential that railway rates should 
fall as the general level of prices falls. This is particularly 
important in regard to bome ores, which are likely to be 
replaced by foreign ore unless there is a fall in the railway 
rates, which to-day in some cases represent as much as 
50 per cent. of the price of the ore delivered at the works. 


IV. Orwer PRoBLEMs. 


(14) The proposed reduction of fuel and other costs, 
however, will not suffice if the Governments of France, 
Belgium or Germany adopt a policy of direct or indirect 
subsidy to the trade. Experience shows that if competi- 
tion in subsidies begins, no nation can keep out of the 
race unless it is ready to sacrifice its industry or limit its 
output to the requirements of its own home market. 
Our war experience forbids us to contemplate the first 
possibility, while the second is useless to us, since 75 per 
cent. of our available supplies of steel before the war were 
directly or indirectly exported and constituted one of the 
chief means by which we acquired the necessary pur- 
chasing power overseas for obtaining our essential food 
and raw material imports. At the moment, a subsidy is 
being given in Belgium, where an important part of the 
cost of production is the freight on ore carried from Lorraine 
to the steel works. In spite of the fact that the Belgian 
railways show a very big deficit, the Government has 
recently reduced the freight rate from the Belgian frontier 
to Liége and Charleroi by about 50 per cent., viz., by 10f. 
per ton of ore. This means a saving of 30f. to 40f. per 
ton of pig iron. 

(15) Finally, the industry is gravely concerned at the 
possibility that, unless there is a rigid control of the whole 
of Germany’s export trade, any reparation settlement 
will have the effect, either by maintaining the exchange in 
a depreciated condition or otherwise, of enco ing the 
general export trade of Germany. This will probably not 
to a very large extent be in the form of actual iron and 
steel; but, unless steps are taken to regulate her 
will certainly be in the form of ships and machinery, 
the increased export of which will limit the demand for 
steel by metal-using industries elsewhere. 

(16) The foregoing is a brief résumé of the situation in 
the iron and steel industry and of the various factors 
affecting it at the present time. Were the problems such 
as could be dealt with by and arrange- 
ments within the industry, their solution would be readily 
accomplished. Unfortunately, the difficulties confronting 
the industry at the present time are not of its own making 
nor within its control. They exist largely from political 
causes and appear tous to require Government attention. 
The extreme importance of the industry to national 
welfare and stability, even if not otherwise recognised, 
was unmistakably 
a national asset, its present 
consideration and treatment irrespective of party or 


sectional interests. 
While it may be presented the 


essential facts of ae duane oe ane required to 
submit conerete proposals as remedies, we feel that as 
industrialists the most we ¢an do is to state the position 
in the hope that it may be reviewed with due considera- 
tion by t 9 reqponeie Oe ee eS 
view to some means being found to enable the industry to 
overcome the many with which it is confronted. 
To that end, wo GEES on nae tk dikes 
as is within our power. 





PORT OF CASABLANCA, MOROCCO. 


Some details of the new works at the port of Casablanca, 
in Morocco, were recently published in the Paris-Midi. 
It appears that the programme in connection with the 
first loan for works at the port provided for the construc- 
tion of a jetty running seaward for 1900 m., and a cross 
jetty, together with an inner port for lighterage operations. 
To that programme bas since been added a landing quay 
for packet boats along the principal jetty, which is to 
be paid for out of the reserve funds. In the loan voted by 
Parliament in 1920 the share allotted to the port amounted 
to 220 million franes, which is to be employed in the 
completion of the works in progress, the prolongation 
of the main jetty by 350m., and the construction and 
equipment of the quays necessary for a traffic of two 
million tons per annum. Among the quays is included 
one for phosphates, the exploitation and equipment of 
which is to be reserved exclusively for the Office Chérifien 
des Phosphates. The site of this quay will be on the cross 
jetty, the construction of which is to be begun this year 
as soon as the quarry at Sidi-Abder-Rhaman produces 
sufficient quantities of material. The phosphates quay 
will be dealt with by a special mechanical equipment 
permitting the rapid loading of vessels. According to 
a recent declaration of the Director of Public Works, a 
quay of 500 m. long would have an annual loading capacity 
of over a million tons. At Gafsa, before the war, with a 
quay of the same length and equipment inferior to that 
which it is proposed shall be installed at Casablanca, that 
figure was exceeded. The present condition of the port 
works is as follows :—(1) The main jetty has been con- 
structed to a length of 1300 m. The rate of work, now 
approximately 200 m. yearly, is about to be accelerated 
owing to yreater facilities of supply ; (2) The tidal quay, 
which will be 275 m. in length, is well advanced, and will 
probably be completed by the end of July; and (3) It 
was expected that the Sidi-Kairouani dam would be 
finished by the beginning of the present month. 








THe Atrgiror Coan Dryer anp PULveRizer.—A new 
machine for drying, pulverizing and propelling coal into a fur- 
nace or kiln ready for burning, has recently been installed at 
& Portland cement works inthe Midlands. The machine, which, 
we understand, is giving excellent results, is named the Atritor, 
and it was supplied by Alfred Herbert, Ltd., of Coventry. It 
is clamed for it that, when used with a rotary cement kiln the 
machine produces a better quality and higher output of clinker 
per ton of .coal than is the case with ony other pulverizing 
plant. We hope to be able to describe the apparatus, which we 


understand is suitable for a variety of purposes, in a future issue. 


Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Serious Coal Position. 

THE rejection by the colliers’ ballot of the new 
terms offered py the coalowners has created a fresh 
serious position in the coal trade. It would be impossible 
to magnify the gravity of the situation which has been 
ruthlessly thrust upon the trade and industry of the 
country. To their credit be it said, the Cannock Chase 
miners’ ballot showed a slight majority in favour of 
resuming, and there are evidences that they will, in large 
numbers, refuse to be bound by the edicts of the Federa- 
tion, but will return to their duties under local settle- 
ments. Both on Cannock Chase and in the Warwick- 
shire coalfields the men have been offered wages which 
represent a reduction of 2s. a day. How far the owners’ 
invitation will he accepted, however, is a matter for 
doubt. There is much disappointment among the men 
that the stoppage has not been brought to an end. In 
both the areas mentioned a “ dry rot’’ seems to have 
set in, and the leaders will have all they can do to keep 
the general body of miners from accepting the owners’ 
offer and resuming work at the pits. A prominent member 
of the Cannock Chase Council stated this week that steps 
would be taken to check the “ dry rot’’ which appeared 
to have set in in the miners’ ranks. The men frankly 
confess their disappointment at the result of the ballot, 
and one is forced to the conclusion that had they realised 
the effect of their abstinence from voting the attitude of 
the Chase would have been far different. In the Warwick- 
shire coalfield also the greatest dissatisfaction is felt at 
the order that the stoppage must continue, and Mr. 
Johnson, the men’s representative, has admitted that 
they want to prevent a division amongst the men. They 
had to fight their own men, he said, and that was where 
the difficulty arose. They were now in just the same 
position as on March 3lst, except for empty 
and empty stomachs. There is no disguising 
that although great dissatisfaction exists and many of the 
men will endeavour to return to work, the ——t are 


if 


again prepared to stand by the Federation. In the South 
Staffordshire and East Worcestershire pits the position 
is practically the same, and to what extent the edict of 


the Federation “‘ stoppage continued” will be obeyed 
in the near future by the miners in the Association's area 
remains to be seen. 


The Engineers’ Ballot. 
It is realised this week that although © respite! 
been given in the serious troubles of the engineering 
anor, <> ined of. tho eet Oe 
ee eee Se mee 
Black Country area there seems to be 
sition to the of the employers’ offer, on me 
that the terms concede only an advance of about 
@ week on the 1914 standard. The truce will, it is 
provide an opportunity for further negotia- 
tions if the ballot should fail to bring about a settlement. 
The employers justify their proposals by stating that 
manufacturing costs are higher than the selling prices. 
They maintam that it is impossible for them to obtain 
orders and find employment for their workpeople unless 
the cost of production is substantially reduced. It is 
explained they have no desire to depress wages per- 
manently in the engineering industry, but to An 
economies that will enable the wheels of industry to revolve 
again to the advantage of employers and employees. 
The men admit that it is practically inevitable there should 
be some reduction in wages, but the question is how much 
and in what proportion are wages to be reduced ?_ In the 
Birmingham area the number of workers concerned is, 
approximately, 90,000, including mechanical and electrical 
engineers, pattern makers, fitters, smiths, vehicle builders, 
wood workers, and the labourers in the various sections 
of the industry. The Amalgamated Engineers’ Union 
has a me mbership of over 21,000 in the Birmingham area. 
Midland engineers are pleased that a settlement has been 
reached with regard to the wage reductions in the railway 
wagon and carriage-building and repairing trades. A large 
number of works in the Midlands and Birmingham was 
involved in the dispute, and the employers. through their 
Association, had asked for a reduction of 6s. per week on 
time rates, and 10 per cent. on piece rates, the first reduc- 
tions to become operative on and after June 2nd. At a 
conferenee in London last week a joint recommendation 
for a wage adjustment on the following basis: a 3s. per 
week reduction for time workers and 5 cent. for piece 
workers, to take effect from July Ist, and a further reduc- 
tion of 3s. and 5 per cent. from August Ist, making a 
total of 6s. and 10 per cent., was agreed to. 


Drop in Staffordshire Marked Bar Prices. 


The important feature of the market in manu- 
factured iron is the announcement by makers of marked 
bars of a reduction of £5 10s. a ton, viz., from £27 10s. 
to £22. When the year opened, marked bars were selling 
at £33 10s., so that in less than six months they have 
come down by rather more than one-third. ‘The reduction 
just announced I have foretold for weeks past, and is 
the biggest that has ever taken place in the history of the 
Staffordshire trade. It restores the normal relation between 
marked and Crown bars, and redeems the pledge which 
the makers of best bars gave two months ago that they 
would rectify the disparity as soon as the new position 
created by the coal strike became measurable. As a 
matter of fact, the outlook is still indefinite, but sniaitnsla 
bar houses are beginning to receive inquiries as to future 
supplies, and it was thought better not to leave the 
reduction further in suspense. Producers, in spite of some 
cancellations, have still a comfortable residue of business 
remaining from March on which to re-commence, and 
they are fairly confident as to future contracts. Makers of 
best bars have cleared their stocks, and they can make a 


not so exposed to outside competition as the rollers of 
common bars and strip. Makers of unmarked are 
in a comfortless position, as they cannot see any remnant 
of profit on their £19 quotation, and there is not much 
encouragement in the way of orders. They expect, how 
ever, to do some business with Birmingham warehouse 
merchants, whose stocks now call for replenishment. 
The local price of £19 for common bars has not been 
altered, this quality of iron having undergone a reduction 
recently. Makers, however, would probably accept 10s. 
less if much-needed orders came along. Against this 
re consumers can buy Belgian bars in abundance at 
£10 10s. to £10 15s. delivered in the Black Country, and 
even if a proportion of this iron is not quite suitable there 
is still a considerable margin. Apart from this, consumers 
have sufficient stocks of the cheap iron on hand to carry 
them on in some cases till the autumn. The nut and boit 
is in a poor state. No orders are coming along of 
any weight, and the works, which are operating inter- 
mittently, on oil or gas, are making largely for stock or 
for Neither is there much demand for the 
better class of iron used in the chain and cable industry. 
In this, too, lack of work is a matter of greater anxiety 
than lack of fuel. Galvanised sheets are a little firmer. 
In the North of England prices have been advanced, but 
business in the Midlands is not considered to justify any 
price alteration at present. 


Another Cut in Steel Prices. 


Another big cut has been agreed upon in rolled 
steel prices by the national movement embracing all the 
districts of the kingdom. Sections have been reduced 
£3 per ton, and plates £4. The reduction is one for which, 
of course, the market has been waiting for several weeks 
past, and shows that British steel makers are in earnest, 
as soon as fuel becomes available, in making a determined 
effort to recover the trade which has been drifting away 
to the Continent. Angles are reduced from £17 10s. to 
£14 10s., joists fall similarly, and tees become £15 10s. 
instead of £18 10s. Large rounds are down to £15 basis. 
Belgian shippers are offering joists and angles at £11 6s., 
and channels and tees at £11 5s. delivered here, so that 
there is still considerable disparity. The home producer 
depends to some extent upon the readier facilities and more 
assured quality which he gives his customer to offset the 
unfavourable balance of exchange. Tank, ship, and bridge 

jin. and upwards, have been reduced from £19 to 
15 compared with £12 delivered for continental plates, 
and boiler plates from £26 to £21. At the beginning of 
the year boiler plates were being quoted at £31. It is 
recognised that the cuts which have been effected do not 
the deterioration of the trade. So far as 
tank, ship and bridge plates are concerned, however, some 
leading mill owners say there is little chance of selling 
down to the new minimum in the immediate future. 
running 


giving ars of the sizes of steel they propose to roll. 
An unusual feature of German quotations is that the sellers 
are quite prepared to supply to specifications embodying 
the recognised standards of strength. Belgian and French 
exporters do not as a rule undertake to meet those tests. 
Their quotations have been rather higher of late, and 
Germany is well under them. Continental sheet bars are 
offered at £9, and billets at £8 10s. to £8 12s. 6d. 


Revival of Interest in Pigs. 


There has been a good deal of revival of interest 
in the pig iron market during the past few days. Consumers 
are prepared to buy to almost any extent, but there is 
none to be had, existing accumulations having disappeared, 
except those held by large smelters firms which require 
them for their own pipe-casting and other foundries. 
Numerous inquiries have been made as to future prices. 
Interrogations addressed to furnace owners as to the 
prospects of the re-lighting of furnaces were met in most 
cases with an emphatic statement that, for the present, 
they have no intention to re-start. They are seeking 
information as to the future price of coke, and on this no 
light is available, some recent fuel quotations having been 
as high as ever. The smelters state that they want to be 
assured, first of all, that they can pay their expenses, and, 
secondly, that when the furnaces are started there will be 
a prospect of sufficient demand to ensure the consumption 
of the product over a reasonably long period. This is a 
matter which has to do with the engineers’ wages question, 
since any stoppage of engineering operations will severely 
cut down the demand for foundry iron. The demand for 
foundry iron has had the effect of strenthening quotations, 
makers having no difficulty in obtaiming £8 5s. delivered 
for North Staffordshire iron. Still higher prices, it is 
said, have been paid. Stocks are understood to have been 
sold out in Staffordshire and Northamptonshire, and while 
there are some small stocks in Derbyshire, most of them 
are held in reserve to meet the foundry requirements for 
pipe castings, &c. It is stated that if coal prices were 
slightly reduced, and if the pig iron demand enabled some 
little addition to be made to the price, furnaces would be 
able to meet their costs and possibly make a little profit. 
Cast iron scrap is being extensively used to supplement 
the short supplies of pig iron for the cupolas. Wherever 
furnace owners havé been willing to accept orders they 
have been placed with some confidence even at the higher 
prices which have ensued as the result of the scarcity. 
Orders have, in fact, been placed at the current prices 
to run over a period of many months. If the engineering 
shops continue at work a more or less severe pig iron famine 
is inevitable. 


Laissez Faire in the Foundry. 


Preliminary arrangements have been made for 
an exhibition to be held in Birmingham next summer in 
illustration of recent adyances in foundry practice, with a 





fresh start as soon as fuel becomes available. They are 
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of the engineering industry. Now that the British Cast 
Iron Research Association has definitely entered upon its 
work, the campaign against laissez faire in the foundry 
will be organised from many points. This will be the first 
enterprise of the kind to be promoted in this country, 
and while the United States, France, and Belgium will be 
represented among the exhibits, the bulk of the space 
will be reserved for British founders, aluminium castings 
being included as well as iron. Both the raw material 
and the finished products of the foundry will be illus- 
trated. There will also be a display of plant, including a 
completely equipped model foundry, to which large 
numbers of firms have promised to contribute. 








LANCASHIRE. 
(From our own Correspondents. ) 


MANCHESTER, Thursday. 


Iron, Steel and Metals. 


THe general situation in the iron and metal 
markets is not very much better than it was. The question 
of a stoppage in the engineering trade is still unsettled, 
and much disappointment has been caused in this district 
by the failure of the cotton trade leaders to get the ex- 
pected agreement of the workers to their arrangements. 
The mills are idle for another week, but it is still hoped 
that this is only a sort extension of the stoppage. The 
result of the coal trade ballot was altogether contrary to 
the expectation of the leaders, and the fact that more 
than a third of the miners abstained altogether from voting 
has led to a great amount of speculation. That 350,000 
workers could show such indifference after a period of 
idleness, lasting for nearly three months, is certainly 
extraordinary, and calls for some explanation. 


Copper. 


It was, of course, to be expected that the specu- 
lative copper market would feel the disappointments 
keenly ; but the fall in the price of standard was not 
serious, and confirms the view held by most of the trade 
experts now that the price of standard copper is about as 
low as it can be. The revival, however, must now be post- 
poned until work is more plentiful again in the engineering 
industry, for buyers naturally put off doing anything in 
the present state of things. Meanwhile, the American 
reduction of output goes steadily on, and there seems to 
have been a “ cut” of about 50 per cent. during May. 
It is said that further reductions will be shown when the 
June figures are out, so that by the end of this month it 
is probable that American output will be less than it has 
ever been in modern times, All this is for the good, so far 
as the future of the market is concerned, but so far it has 
had no effect. Probably, the result will be seen quite 
suddenly, and speculators will get in first. Consumers of 
copper will perhaps do well to keep a very close watch 
on the market during the next few weeks, for the enormous 
reduction of current output means that accumulated 
stocks will be weakened, and may indeed be almost wiped 
out. The only country now buying copper to any extent 
is Germany, and her purchases are only relatively large 
compared with the stagnation elsewhere. The official 
prices for sheets, tubes and generally for manufactured 
forms of copper and brass are unchanged, and the consider- 
able differences between them and standard copper are 
maintained. In the present condition of engineering it 
would probably be of no effect to cut down these prices 
to a level more in accordance with the values of raw 
material, and if the various combines abstain from putting 
them up when raw copper advances, the consumer may be 
thankful. 

Tin. 

The market for tin, like most other markets, 
has heen stagnant, and there would seem to be little 
opportunity for movement at the moment. Consumers 
are naturally standing off, for there is no sense in buying 
until work can be resumed. It was expected that South 
Wales orders would soon be coming in, but this is now 
rather doubtful. America ought to want large supplies 
soon, because her imports this year have so far been very 
much less than they were last year; and there seems no 
reason why her tin-plate trade should not expand con- 
siderably. The steel sheets required for it are still much 
cheaper in America than they are here, although this 
advantage may not last very long. Eastern sellers seem 
to have withdrawn to a large extent, and this may have 
prevented a collapse. The price, however, is fairly 
moderate now. In spelter and lead there has been prac- 
tically no movement worth speaking of. Lead has been 
affected only by the irregularity of the Spanish arrivals, 
and spelter is awaiting news of what the German sellers 
may decide to do. 


Pig Iron. 


The inquiry which was beginning last week for 
hematite iron and for No. 4 forge pig has now subsided 
as a result of the failure to bring the coal stoppage to an 
end. It is clear that consumers of these classes of iron 
cannot get to work yet, and one does not know when they 
will re-open the works. It is feared here that the adverse 
vote of the miners simply means that the slow process of 
drifting back to the mines will take place, and that it 
may take a couple of months yet to get matters in order. 
This is unfortunate, because the iron and steel trades are 
in no condition to put up with such delay. The business 
here in foundry pig iron is now reduced to the smallest 
possible dimensions, but one cannot™say that there is 
absolutely no business. Occasionally a little No. 3 Derby- 
shire is sold at £9 per ton delivered, and perhaps a few 
tons of other brands at less; but as a rule holders of the 
remainder of the stock are unwilling to let it go until 
they see some reasonable hope of a new supply. 


Finished Material. 


The changes made in the list of official prices of 


is generally felt that they are only the beginning of the 
reductions which must come. Lancashire bar iron has 
been reduced to £16 per ton, and iron and steel hoops have 
also been put down to the same extent, viz., by £3 per 
ton. In fact, the general reduction right through the fist 
of finished iron and steel is £3 per ton, but there are some 
exceptions. For instance, boiler plates have been reduced 
from £26 to £21 per ton, and ship plates from £19 to £15. 
The difference between ship and boiler plates is reduced, 
therefore, to £6 per ton ; but this difference is altogether 
abnormal. The new prices for bar steel—official—now 
range from £15 to £16 10s. 


Scrap. 


The market for scrap is quite dead. There is 
no business, and the nominal prices remain as they were 
last week. 


The World's Cotton Conference. 


The members of the above-named Conference 
paid a visit to Oldham on Monday last, and the principal 
works thrown open were those of Platt Brothers and Co., 
Asa Lees and Co., and Dronsfield Brothers. At a luncheon 
given to the members by the first-named firm, Sir George 
Needham referred to the troublous times through which 
the industrial world is passing. He said that for the past 
four years disputes with the workmen had been con- 
tinuous. Not only had they disputes about wages and 
working conditions, but ex-soldiers taken into the employ 
of the firm had not been received by the workmen in the 
spirit in which they ought to have been. The firm had 
been subjected to what was known as a “ stay-in"’ strike 
in consequence. Then they suffered a sixteen weeks’ 
strike in one department because the unskilled workers 
thought they ought to have more wages than the skilled 
men. Then, again, there was the further difficulty of the 
unsettled state of mind in which a great many workmen 
were living to-day by reason of pernicious propaganda. 
The men were led to believe that there were boundless 
reservoirs of money which could be tapped indefinitely 
for their benefit ; but. they would have to realise the fact 
that a firm could not pay higher wages than it could 
afford. On Tuesday the members of the Conference 
visited Bolton, where some of the most important engi- 
neering works in the district were inspected. 


The Wages Wrangle. 


» This time last week there were fairly bright 
prospects that the strangle-hold on industry was about 
to be removed. Contrary to expectations, however, the 
miners refused to agree to the terms proposed by the 
masters, and although the engineering trade unions and 
the employers came to terms, the general situation will 
undergo no material improvement until the coal dispute 
is settled. ‘lhe cotton trade dispute which appeared 
likely to be compromised at the end of the week, seems 
now nearly as hopeless as ever. The joint committee of 
employers and operatives appointed by full meetings of 
both sides, with powers to negotiate, recommended the 
acceptance of an immediate reduction of wages amounting 
to 3e. 10d. in the pound, to be followed by a further reduc- 
tion six months hence of 7d. in the pound. Although 
these terms were accepted by their leaders, only the card- 
room hands have approved them, the spinners not having 
yet given their decision, while the weavers’ dclegates 
have gone as far as to reject the terms. What the present 
week will bring forth, it is impossible to say. 


Manchester Outfall Sewers. 


A few days ago I had an opportunity of inspect- 
ing the last length of outfall sewer constructed by the 
Manchester Corporation Rivers Committee under the 
parliamentary powers obtained in 1911 and 1914, for 
conveying the sewage of the city to the disposal works 
at Davyhulme. On the outbreak of war a length of this 
sewer, from Chester-road to the west side of the Cheshire 
Lines Railway, was in course of construction by the Rivers 
Committee's own staff, and the Government allowed this 
length to be completed, but refused to allow any further 
work to be commenced. As soon as possible after the 
termination of the war, the length connecting the work 
carried out by the Committee's staff with the sewer 
already constructed near Messrs. H. N. Morris and Co.'s 
works, adjoining the Bridgewater Canal, was put in hand, 
and it is that length which has just been completed. The 
length of the new work is 1632 yards. At the start the 
sewer is 15ft. 3in. in diameter, with a discharging capacity 
of approximately 300,000 gallons per minute, and it is 
probably the largest sewer in the country. To carry the 
sewer under the Canal, the circular section had to be 
abandoned in favour of twin culverts, with a flat roof 
composed of steel and concrete. The work there was 
carried out one half at a time, without any interruption 
to the traffic on the Canal. The next special piece of work 
is the storm overflow chamber, just where the sewer 
enters the Westinghouse-road. This chamber allows a 
definite amount of storm water to be overflowed into the 
Ship Canal. In this chamber is a large cast iron storm 
water carrier, weighing about 50 tons, which can be raised 
or lowered by mechanical devices at each corner, to allow 
more or less storm water to overflow from the sewer in 
accordance with the amount of flow. Leaving this 
chamber, the sewer goes under the Westinghouse-road, 
and turns off at the east side of Messrs. Morris and Co.'s 
works, joining the existing sewer at the east side of the 
Bridgewater Canal. After leaving the storm overflow 
chamber, the diameter of the sewer is reduced to 13ft., 
with a discharging capacity of approximately 217,000 
gallons per minute. The only special work in this length 
is at the point at which the new sewer is carried past 
an existing 9ft. diameter storm-water sewer, which is 
accomplished by taking the new sewer in a cast iron carrier 
and syphoning the old storm-water sewer underneath 
the cast iron carrier. Some ides of the magnitude of the 
work may be obtained from the fact that in this length 
of 1632 yards, approximately 44 million bricks were used. 
The sewer is a splendid specimen of bricklaying, and the 
Rivers Committee is to be congratulated on having brought 


the city engineer, the contractors being Messrs. Edmund 
Nuttall and Co., of Trafford Park. 


Barrow-in-Furness, Thursday. 
Hematites. 


It was hoped that the result of the miners’ 
ballot would have led to the re-opening of the mines, with 
a supply of fuel at a lower rate than has been the case for 
the past few years, and that it would result in a reduction 
in the cost of production. The position in this district, 
however, remains unchanged, and all the furnaces are 
idle. Smelters state that they cannot start their works on 
the same hand-to-mouth method that has characterised 
the trade since the Armistice. They want to know exactly 
where they stand with regard to raw material-—particu- 
larly coal—and labour. The opinion is expressed that 
not until it is possible to quote £5 for pig iron will there 
be anything like general resumption. The situation, 
therefore, is not a happy one. 


Iron Ore. 


The monthly meeting of the representatives of 
the Furness iron mineowners and the miners was held 
at Furness Abbey Hotel on Friday of last week. The 
ascertainment of the average selling price of hematite 
pig iron for the last month showed a decrease of 7s. 11d. 
per ton on the previous selling price of |71s. 8d. per ton, 
and, according to the sliding scale governing the wages 
of Furness iron ore mines, this means a further reduction 
of 7d. per day in the miners’ wages and 6d. per day for 
surface men. The shift rate is now 13s. 7d., as compared 
with 22s. 8d. at the beginning of the year. 


Steel. 


There is nothing being done in the steel trade. 
The whole of the plant is standing idle, and business is 
entirely in the background at present. 


Shipbuilding and Engineering. 
Work in these trades is slack. Short time is 
being worked in all the shops. 








SHEFFIELD. 
(From our own Correspondent.) 


Lincoln Engineers. : 

Iw the last week or so two of the Lincoln engi- 
neering firms have issued their balance sheets—-Ruston 
and Hornsby, Limited, and Wm. Foster and Co. The 
former, it may be remembered, is an amalgamation 
of the old firms of Ruston, Proctor and Co., of Lincoln, 
and Hornsby and Sons, of Grantham and Stockport, and 
Fosters are associated with the invention of the “ tank.” 
The directors of the latter state that trade was satisfactory 
until the late summer of last year, when a rapid decline 
set in, and at the present moment prospects of recovering 
the company’s trade “ appear very obscure.”” The profit 
for the year amounts to only £7615, whereas the previous 
balance sheet, which covered fourteen months, showed a 
profit and loss account of £37,995. With the sum brought 
im, however, the disposable balance on the present occa- 
sion is brought up to £24,572, and the dividend of 6 per 
cent. is repeated, though a year ago there was paid, in 
addition, a bonus of Is. per share for each of the four years 
to February 28th, 1920. The Ruston and Hornsby report 
shows a fall in the profit and loss account from £165,397 
for the year to March 31st, 1920, to £108,683 for the twelve 
months just ended, while the figure for 1918-19, the first 
year of the amalgamation, was £222,231. For the last- 
mentioned year there was a dividend of 8 per cent., and 
for 1919-20 5 per cent.; but the directors now state 
that “‘ owing to the present stagnation of trade, conse- 
quent on the high cost of materials and labour, adverse 
exchanges and the general financial stringency, they have 
decided that in the interests of the shareholders, it is 
desirable to conserve the resources of the company.” 
They, therefore, regret they are unable to recommend a 
dividend on the ordinary shares for the past year, but 
propose that the balance of £42,920, after placing £53,003 
to depreciation and providing for debenture interest and 
dividend on the preference shares, be carried forward to 
next year’s account. 


Story of a Tank Contract. 


Regarding Fosters, it may be remembered that 
a few months ago I was able to give a digest of certain 
correspondence that had passed between the company and 
some clients regarding a very large overseas contract for 
agricultural machinery. The facts, briefly, were that the 
contract would have been placed with the firm had price 
and delivery been anywhere near the mark. To make 
them so Fosters approached a trade union with a view to 
a concession being made as to the working of overtime in 
order that the foreign business might be secured. The con- 
cession, however, was not forthcoming and the business 
was lost. At the company’s annual meeting this week Sir 
William Tritton referred to the incident and also to another, 
and it is of the latter I want to write more particularly. 
A South American Government, it seems, offered Fosters 
a contract for tanks which would have kept the works in 
full swing for a year. Sir William says he went to, the 
Embassy of the Government referred to and was practically 
assured of the order, the only obstacle in the way being 
D.O.R.A. He put the facts before the War Office on May 
5th of last year, but although he wrote from ten to fifteen 
letters subsequently, he received no reply until December 
22nd, when two letters arrived by the same post, one saying 
sanction could not be given and the other that there was 
no military objection to the order being accepted. The 
present position is that drawings of the tank are to be 
submitted to the War Office, though Sir William is afraid 
that nothing can now be done. It is, as he says, regrettable 
that the firm last year should have had to forego contracts 
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ment on the other. But it was not only Sir William 
‘Tritton that was feeling aggrieved this week about Govern- 
ment Departments. Mr, William Clark, Master Cutler and 
a director of Vickers Limited, speaking on Monday on the 
occasion of the formal opening of the first portion of Davy 
Brothers’ new works in the Darnall district of Sheffield, 
declared that had the Ministry of Munitions never come 
into existence the country would have been saved millions 
of pounds sterling. The Ministry, he added, had erected 
shell factories, not for time, but for eternity. Mr. Peter 
MacGregor—Sanderson Bros. and Newbould—who had 
that day been elected to the chair of the Sheftield District, 
Federation of British Industries, spoke in the same strain, 
though with very much stronger emphasis. 


New Engineering Works. 


The opening of the new works referred to was 
a very interesting occasion. Beside doing a large home and 
oversea business, Davy Bros., Limited, the heavy engineer- 
ing firm, of Park Ironworks, Sheffield, are the creators of 
very much of the larger machinery employed in the local 
steel works, including the latest continuous rolling mill 
plant, as well as forging presses, boilers, and so on. It 
seemed very fitting, therefore, that the guests should be 
representative of the iron, steel, and engineering interests 
of the district—a gathering of business friends. A little 
later there is to be a more detailed inspection by repre- 
sentative engineers from further afield; but, without 
anticipating anything that may be said on that occasion, 
I might just mention that on the site of the new works 
there will eventually stand a complete engineering works, 
with offices, pattern shop and store, ironfoundry, machine 
shops, and boiler shops. For the present, however, the 
buildings have been restricted to a series of light machine 
shops, the lay-out and equipment being on thoroughly 
up-to-date lines. To some the time may seem unpropitious 
for such important development work to proceed, for none 
ean really tell what the future may hold for British 
industry ; but the management of Davy Bros., like that 
of most of the important works here, whilst fully aware 
of the seriousness of the moment, has a strong faith in the 
ability of the nation to recover its industrial equilibrium, 
and when that takes place the company will be ready to 
cope with its share of the activity that will accrue to 
Sheffield. 


The Voice of Manufacturers. 


With very few exceptions all the leading firms in 
this part of the country are identified with the F.B.I., and 
the meeting at which Mr. MacGregor was eleeted chairman 
of the Sheffield area was a thoroughly representative one. 
Sir Peter Rylands, the Federation president, addressed 
the gathering, directing special attention to the fact that 
the Federation was able to speak for manufacturers as a 
whole. Before the war their voices were heard only section- 
ally, and so were never really effective in matters of legis- 
lation affecting industry and commerce. Thus when the 
Government embarked on legislation affecting the interests 
of produeers it had been in the habit of consulting 
organised labour and neglecting the views of manufac- 
turers, with the result that the opinions of the former were 
reflected to a disproportionate extent in legislation that 
was passed. The reason given was that in those days there 
was no body that could speak for manufacturers as a whole. 
The P.B.1. has changed all that, for, in the words of Sir 
Peter, ** the Prime Minister has weleomed the) Federation 
as being an official machine, to which he could look for a 
manufacturers’ opinion against which none could cavil.” 


Three Reports. 


Since my previous letter the annual report of the 
directors of John Brown and Co., Limited, has been issued, 
and, considering the fact that the company’s financial 
year, ending as it did on March 31st, included six months 
of a trade slump, as well as the coal strike of last autumn, 
it is a very satisfactory document. The trading profits 
have fallen to £418,836 from £468,703 for the previous 
year, and the net profits to £331,921 from £378,808, while 
the rate of dividend, which for the previous six years had 
been maintained at 124 per cent., has fallen to 10 per cent. 
The directors state that, with the exception of the armour 
plate department, the Atlas Works were fairly employed 
ever a considerable period of the year, but in the late 
autumn a serious diminution of orders was noticeable, 
greatly accentuated in the first quarter of this year. The 
construction of several of the vessels on hand at Clydebank 
has been suspended and the prospects of shipbuilding are 
very discouraging. The reports of two of the Sheepbridge 
group of collieries—the Dinnington Main and the Maltby 
Main—have also just been issued, and in both cases they 
cover the two years to March 31st last, so that they escape 
the effects of the present strike, which began on All Fools’ 
Day. The Dinnington net profits, at £50,545, were about 
£2000 lower than for the previous year, though the output 
was rather greater, and the report mentions that a battery 
of thirty Koppers’ coke ovens has been erected and is 
rea’y for work “‘ whenever there is sufficient trade to 
warrant it being started.”” The Maltby figures show that 
the net profits for the past year, at £46,150, are nearly 
£20,000 lower than those of the previous year, and the 
rather caustic comment is made in both reports that the 
* Government restrictions on the export of coal continued 
in force until the principal foreign markets had been satis- 
tied by the importation of American coal.” 


General Conditions and Prices. 


In view of the disappointing nature of the miners’ 
ballot it is difficult to say very much about local trade 
prospects. Most people would tell you frankly there are 
none. The optimist does not say so, however, and there is 
still a good leaven of hope in the ranks of industrialists. 
There is no doubt at all but that large mumbers of miners 
would gladly have re-commenced work on Monday had 
there been no intimidation. They are afraid of each other, 
though even very many of those standing loyally by the 
Federation are quite alive to the fact that had a friendly 
hint been passed on from headquarters with the ballot 
papers the result of the voting would have been very 
different. I have heard it argued that the number of those 
who failed to vote should be added to the men balloting 
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in favour of acceptance of the terms offered. 
had that been done there would not have been a two- 
thirds. majority for creating the hopeless sort of muddle 
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into which the miners have now been led. There is still 
a certain amount of work being done in this district and 
ever-increasing numbers of firms are installing oil 
burners for furnaces. It is hoped that two of the new 
capital ships now under consideration will come to Shef- 
field firms, though wherever they may be built a con- 
siderable portion of the steel required will undoubtedly be 
placed here. In all probability, however, the year will 
have few days left to its credit before such orders are 
placed. Regarding shells for foreign Powers, I understand 
that orders for only comparatively small lots are being 
offered, as if the purchasers were at present rather testing 
the market. There is really no raw material market, for 
although small parcels of certain makes of pig iron can be 
picked up, holders seem to be getting whatever prices they 
ean, irrespective of quotations. In this way home billets 
are said to be purchaseable at as low as £12, or even a little 
less ; but that figure is undercut by 60s. by the Belgians, 
who are offering foundry pig at round £7. There is abso- 
lutely nothing being done in alloys, but as soon as the 
industrial position becomes a little settled it is believed 
that the whole iron and steel lists will be revised—down- 
ward. 








NORTH OF ENGLAND. 
(From our own Correspondent. ) 


A Calamitous Blow. 


Tue result of the miners’ ballot came as a great 
shock to the commercial community in the North of 
England. In many quarters it was regarded as a calamit- 
ous blow, not only to industry, but to the very heart of 
the community in general. With the whole of the staple 
industries of the Northern area completely paralysed, 
and thousands of workers faced with the imminent peril 
of starvation, it was frankly unbelievable that the miners 
would plunge them into a state of even greater chaos. 
Everyone was undoubtedly taken by surprise. After the 
confident predictions made just before the ballot, the 
result was intensely disappointing, particularly among the 
masses of workers who have been thrown idle through no 
fault of their own. We are now in the twelfth week of 
paralysis, and yet the last state of the coal strike is worse 
than the first. It is now apparently the intention of the 
miners’ leaders to foment, if at all possible, a general strike. 
No alarm, however, is felt in the North on this score. The 
miners’ leaders, who, by mixing politics with questions 
of wages, have made a sorry mess of things, are not likely 
to get much sympathy from other sections of workers, 
whose finances they have nearly exhausted and who are 
“fed up” with the idleness which has been forced upon 
them by a section which appears to have no other interests 
at heart than its own. Though the outlook in the indus- 
trial world is about as glocmy as it could possibly be, and 
the optimists have had a setback, they decline to be 
despondent and believe that the clouds will be dissipated. 
True, the whole of the iron and steel works are out of 
operation. That in itself is unique. When it will be 
possible to resume operations, none can tell at the moment. 
The iron and steel trade is dependent upon the coal- 
miners, and were the latter to return to work imme- 
diately, the staple industry of the North-East Coast 
could not be in full swing for months. Sooner or later 
there must be a settlement, and that settlement, if it is 
to endure, must be based upon a firm foundation, not merely 
in the interests of the coal trade, but for the benefit of 
industry generally. The coalowners’ and the Govern- 
ment’s generous terms having been rejected, it may well 
be that on a review of the whole position it may not be 
possible to offer the miners such favourable terms again. 
There is a universal desire that the miners, in common 
with all other workers, should enjoy the best possible 
terms and conditions of life. But the workers need to 
learn the truth of the homely old adage that one cannot 
get more than a pint out of a pint pot. 


A Dull Outlook. 


Supposing the coal strike settled, the 
chances of full-time employment in the Northern indus- 
tries are not at all rosy. The prospects, of course, vary in 
accordance with differences in the condition of sections 
of industry. In some branches, where competition trom 
abroad is not at the moment a factor of high importance, 
the outlook for the immediate future gives no cause for 
anxiety. The general prospect, however, is gloomy and 
uncertain, and everywhere there is strong insistence on 
the necessity of bringing down production costs in order 
to compete with foreign competitors in both the home and 
export trade. This necessity is dictated by the cold facts 
of order books. Manufacturers are not booking orders, 
and are not likely to book them until they can quote 
lower prices and give confident declarations as to dates 
of delivery. Buyers expect that prices will fall, and are 
not likely to place orders until they do. 
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Cleveland Iron Trade. 


The Cleveland iron trade remains in a lifeless 
state, and no attempt is made to do business. Although pro- 
duction of iron has long since ceased, and for over a month 
past only one firm has had any foundry iron to dispose of, 
there is still a little to be picked up. That is an indication 
of the restricted character of the trade under current 
conditions. The fact is that foreign inquiry has 
entirely, home requirements are at the lowest minimum, 
and few traders trouble to put in an appearance on the 
market. Officially, prices are unchanged, but 10s. pre- 
mium is demanded on the official minimum for Cleveland 
foundry qualities, although forge iron, &c., is available 
at the old prices. The prevailing note at the moment is 
one of pessimism, but if only the miners were back at 
work the position might speedily improve. At the end 
of this month wage reduction; are due at the blast-furnaces, 
which will help towards reducing costs of production, and 








a further fall is expected in Cleveland miners’ wages. 





But the chief need is cheaper coal, and until that is avail- 
able industry cannot revive. 


Hematite Pig Iron. 


Makers of East Coast hematite pig iron are still 
quoting 150s. for mixed numbers for export, although 
160s, per ton is the agreed minimum for the home trade. 
There are still large quantities on offer, but there is little 
demand. 


Drastic Cut in Steel Prices. 


The outstanding feature in the manufactured 
iron and steel trade this week has been a drastic reduction 
in steel prices. It had been expected that no change 
would be made until work was resumed, but foreign com- 
petition is making itself severely felt, and to meet the 
challenge local makers have made a series of cuts which, 
it is hoped, will stimulate inquiry. Steel boiler plates 
have been reduced from £26 to £21 per ton, steel ship, 
bridge and tank plates from £19 to £15, steel joists, seetions 
and angles from £17 10s. to £14 10s., and steel flats are 
now also on the basis of £14 10s., with the usual extras. 
Marked bars have fallen £5 10s. per ton, being now quoted 
at £22, with common iron bars unchanged at £19 per ton. 


The Coal Trade. 


The Northern coal situation is now in a most 
helpless state of confusion, and no one in authority seems 
disposed to hazard an opinion as to what the next move 
ought to be. There has been the usual crop of rumours 
and statements as to the men breaking away from the 
ranks of the strikers and returning to work, which seems 
to have happened in a few cases, and also that certain pits 
are either open or are to be opened for men willing to 
return ; but at the time of writing definite news was 
difficult to obtain. It would appear to be a foregone con- 
clusion that the reduction per day will now have to be 
greater than the 2s. offered by the owners, seeing that 
there is now no subsidy available to make up the losses 
on working. Business on the market, of course, is almost 
impossible in the present circumstances, and none can 
be expected until the strike is settled. The market, 
however, is distinctly and unmistakably firm and un- 
yielding, and for a while after a settlement is reached it 
will be next to impossible to squeeze any concessions as 
regards price by reason of the expectation that there will 
be a run on account of home requirements, partly by 
reason of the restart of suspended industries, and partly 
on account of the necessity for replenishing the depleted 
stocks in the ease of public utility and other large indus 
trial concerns. There are also good bookings in hand for 
early shipment after the strike, so that the market is 
likely to be firm for some time. There is no movement 
of any kind in the coke market. Nothing is being done, 
nor is there any immediate likelihood of much being 
attempted until the ovens are once more in a condition 
for resuming production. 








SCOTLAND. 
(From our own Correspondent.) 


The Next Move ? 


Now that a ballot has been taken with an adverse 
result, the next move of the miners’ leaders is awaited with 
keen curiosity and speculation. Are the men blind to 
disunion amongst their leaders ? Before the ballot was 
taken, while some here advised the men to accept the 
terms, others openly advised against such acceptance : 
while after the result was announced at least one official 
announced that the Executive wanted the men to accept 
but hadn't the courage to say That the result has 
caused keen disappointment even among the men in 
certain districts is apparent, and there is still room to 
believe that a secret ballot would show very different 
results in these areas. The leaders are still reaping what 
they have sown, and until they either change their doctrine 
or the men change their leaders or throw them off alto- 
gether, a solution of the present trouble will be elusive. 
Although the vote was an adverse one, there is little 
doubt that thousands of men were willing and ready to 
re-start, and that is proved by the strong system of picket- 
ing which was in force in Scotland on Monday and con- 
tinued since. Otherwise, work on a modified scale would 
have been re-started at numerous pits, and there seems 
good reason to believe that the number of employed would 
have grown before many days. Many are not without 
hope that the miners will still go back of their own accord, 
and that speedily. 
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A Passiog Trade? 


With every week that passes steps are being 
taken in industrial circles to provide against such eventu- 
alities as have caused the present stoppage. The con- 
version of plants from coal burning to oil fuel using is going 
ahead everywhere, and sooner or later the miner will find 
that the demand for coal will be a very small percentage 
of what it was. Also the export business is in danger of 
obliteration. Other markets are fully alive to the oppor- 
tunity presented, and have already demonstrated that 
they will not be slow to take full advantage. Once they 
have gained entry it will be difficult, if at all possible, to 
dislodge them. Then, again, the coalowner, whether a 
private individual or otherwise, will be faced with 
a poverty-stricken industry which even now at its best 
will take a long time to bolster up. As time goes on 
the situation gradually becomes worse, and the prediction 
is not lacking that before many years the coal trade will be 
practically confined to a modified house coal trade. Many 
firms are making provision for oi! apart from coal, and the 
opinion is held by many that coal burning will, in the 
future, be reduced to a small amount, and that it will 
be largely used as a stop-gap or an emergency fuel. 


Effect of Dear Coal. 





Another illustration of the effect of dear coal 
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was given, or, rather, it should be said that it was again 
emphasised that the cost of coal. had a big say in the pro- 
duction costs in other industries, in remarks made by bord 
Invernairn at the launching of the steamer Largs Bay at 


Dalmuir the other day. In 1913-14 steel was £5 10s. per 
ton, and to-day it was £15. Four tons of coal was consumed 
for one ton of steel produced, at a cost of £7 to-day against 
40s. in 1913-14. The increased cost of coal alone at the 
Dalmuir yard was £100,000 per annum more than in 
1913-14. Reductions in wages had been followed by a 
drop in steel, but a substantial reduction in cual was an 
obvious necessity if sieel was to be produced at home at a 
purchasable, price. Even with a reduction of from 
£3 to £5 per ton, the home figure was pounds above that 
of the imported article. 


Steel, Iron and Coal. 


During the past week or two some little more 
inquiry has been received for steel, but the latest adverse 
movement in the coal trade has again put an effective 
stoppage on this movement. Firms that were preparing 
to re-open are again just where they were, and the chances 
of a re-start before the annual holidays seems now to be 
gone. The ironworks are similarly placed, and the markets 
generally are absolutely without movement of any kind. 
In the coal trade, too, of course, the deadlock is practically 
complete. Open business is quite out of the question, all 
supplies being reserved for national purposes. In any 
case, few consumers are in a position to pay what might 
be asked for any small lots falling available unless perhaps 
for household use. Imported fuel is now in fair supply, 
and possibly a portion may be released for general pur- 
poses, The slight increase of interest in outward chartering 
has again been discounted by the turn of eventualities, 
and the freight market, like other markets, is dull in the 
extreme. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


The Miners’ Ballot. 


THE result of the miners’ ballot on the Govern- 
ment and the coalowners’ proposals for settlement came 
omewhat as a shock to most people. Even the confirmed 
extremist was surprised. The miscalculation as to what 
the ballot box would reveal concerned not so much South 
Wales as some of the other districts, in which the voting 
was expected to be fairly evenly balanced. So far as South 
Wales is ccncerned, it was generally expected that the 
majority against acceptance would be very near to the 
two-thirds. The actual figures were 110,616 against and 
40,909 for the terms, the majority therefore being 69,707. 
Seeing that the voting strength of full members is 180,000, 
the number of abstentions in South Wales was about 
30,000, while the figures for the whole country were 
432,511 against acceptance and 183,827 for, the number 
of abstentions being 341,662. The question has naturally 
arisen as to how it comes about that the voting was so 
overwhelmingly against a resumption of work. Various 
reasons have been put forward. Doubtless the number of 
men who took no part in the ballot has something to do 
with it. Others attribute the fact that so many men are 
receiving unemployment pay, while out-relief is forth- 
coming for their wives and families. The most reasonable 
explanation of the way the ballot went is that the terms 
were not placed before the men with sufficient clearness, 
together with the fact, which is most important, that no 
one could say what the fall in wages would be after 
August Ist. There is a feeling that the men did not like this 
uncertainty and feared that the fall would be very sub- 
stantial. Furthermore, the Miners’ Executive gave the 
men no official lead, and although leaders were supposed 
to confine themselves to explanatory speeches, the field 
was left open to extremists to conduct their campaign, 
and several of them did not hesitate to express their own 
views as to the terms, which naturally were hostile. 


The Vote and its Sequel. 


Of course, it was inevitable that the vote would 
be followed by the official rejection of the coalowners’ 
terms, but there is no doubt that the men’s leaders are 
now in a quandary, and the only course apparently is for 
the fight of endurance to continue. The question as to 
whether members of the rank and file will break away and 
re-start work on the owners’ terms is a very open one just 
yet. It will be a very slow process, and while in one or 
two districts owners have intimated that their pits are 
open for employment, the announcement has not been made 
in South Wales. There is no evidence at the moment that 
miners in any substantial number are prepared to avail 
themselves of work, and furthermore, owners have to 
bear in mind the heavy cost entailed in opening their 
property for probably a few hundred to work where 
normally five or six thousand are employed. Naturally, 
the vote has been interpreted by various leaders as it suits 
their own particular views. Some extreme leaders, who 
recently have been held in check by the uncertainty as to 
the attitude of the rank and file, have now dashed off in 
full cry on the trail of nationalisation, as they have inter- 
preted the vote as the deathknell of private ownership. 
One leader, who brings a saner judgment to the situation, 
suggests that there is one aspect of the question which 
should receive consideration, and which has not been given 
the consideration it deserves. Seeing that the Govern- 
ment is 80 strongly opposed to the idea of pooling profits, 
he puts it forward that the Miners’ Federation should con- 
sider the advisability of pooling wages. He contends that 
they could have a national pool of wages without inter- 
fering with profits, and he suggests the owners should be 
approached with a view to seeing whether they would be 
prepared to co-operate with them on those lines. That is 
an avenue that might well be explored, and it has frequently 
been said that if the men want a pool Jet them pool their 
wages. That course, however, will not meet the object of 
the extremists, whose desire is to eliminate the owner and 
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The Pooling Proposal. 


Among the first to break out after the ballot was 
Mr. A. J. Cook, one of the most “ advanced” miners’ 
leaders in this district, and he stated that without the 
national pool and the strong helping the weak South Wales 
would have 90,000 men thrown on the scrap heap and the 
pool alone would give them work. The secretary of the 
South Wales Coalowners’ Association has on several ocea- 
sions analysed the position and exposed the fallacy of the 
pooling proposal, and he now states that the pooling system 
suggested by Mr. Cook does not touch the problem. It 
means that South Wales costs will increase as compared 
with a decrease in other districts, and such districts must 
therefore obtain trade at the expense of South Wales. It 
is conceivabie that a pooling system would give at the 
expense of other miners a higher rate of wage per shift, 
but it would not secure work for more than two or three 
shifts per week. This fact was proved prior to the strike, 
when under conditions of State control a sort of pooling 
system was in force, for under that system the story of the 
South Wales coal trade was that of a loss of output, a loss 
of export, a loss of shifts, and more unemployment than 
in any other coalfield in Great Britain, whereas before the 
Government pooling scheme the story of the South Wales 
coal trade was that of a greater increase in the output, a 
greater expansion in exports, more regular employment, 
and on the average higher wages than in the other districts 
of the country. 


Effect of the Strike. 


The position in the mining areas of South Wales 
is very serious both as regards tradesmen and public 
bodies, such as Boards of Guardians. The limit is being 
reached so far as tradesmen are concerned on the question 
of credit. Grocers and others are almost daily finding 
their difficulties increasing. The wholesaler requires 
prompt payment, and many tradesmen are faced with the 
possibility of having to close their doors, Many have 
already gone into bankruptcy. In the case of Boards of 
Guardians the cost of outdoor relief is enormous. In one 
Union the amount has gone up from £1600 to £10,000 per 
week, and representatives of Boards of Guardians have 
consequently met to consider the question of appealing 
to the Government for financial support. Collieries are 
rated upon output, and consequently there must be a very 
substantial fall in the demands from colliery companies, 
seeing that the strike has been in progress practically three 
months. The Executive Council of the South Wales 
Miners’ Federation, which has appointed a sub-committee 
to deal with the question of the difficulties which have 
arisen through tradesmen stopping credit to their custo- 
mers, has passed a resolution requesting the whole of the 
Boards of Guardians in South Wales to defer for six months 
after September 30th next putting into operation the 
decision to increase the rateable value of cottage property 
resulting from the rent increase of 30 per cent. authorised 
under the Increase of Rents Act of 1920. 


The Railways Bill. 


Opposition to the Railways Bill continues to be 
actively waged in South Wales and various organisations 
are taking steps to safeguard their interests and those of 
their members. At a protest meeting at Cardiff Alderman 
G. F. Forsdike said that he was particularly concerned 
with the effect upon the city of Cardiff. It was common 
knowledge, he said, that Cardiff Docks were but poorly 
equipped, and the amount required to put them in a full 
state of efficiency was £1,000,000. In the Bill there was 
no obligation cast upon the Great Western Railway for 
this purpose. There was no provision at all in which the 
Great Western or any other big dominant line could be 
made to spend the necessary money to bring the Cardiff 
Docks up to date. He suggested that as a consequence 
the Great Western Railway would send the traffic to New- 
port. The meeting passed a resolution objecting to the 
Bill as framed and demanding extensive amendments. 
The Newport Chamber of Commerce has also had the 
subject under discussion, and the matter is to be further 
considered by a sub-committee. One member suggested 
that the Chamber should spend £1000 on legal assistance, if 
necessary, to protect Newport's interests. 


Swansea's Future. 


The position of the Swansea docks leaves much 
to be desired from the financial aspect, and, as mentioned 
last week, the Harbour Trustees have contemplated the 
closing of the North Dock; but still the future trade of 
Swansea promises to be bright and to increase. Apart 
from the advantages to be gained through Swansea heing 
the centre of the British oil refining industry, further new 
works are to be erected and a new industry established. 
Last week-end the steamer Benarty arrived with a cargo 
of 5000 tons of phosphate rock from the island of Nauru, 
and Swansea has been selected as the site of new works 
to deal with this fertilising product. A site has been 
secured at the King’s Dock, and arrangements are well 
forward for laying out the works and their equipment. 
It is expected that the imports of phosphate rock will 
eventually reach 100,000 tons per annum. This new 
industry has been started as the result of an arrangement 
between the Phosphate Commissioners in conjunction 
with the Ministry of Agriculture and the South Wales 
Basic Slag Company, with which are closely associated the 
firms of Baldwins Limited and W. Gilbertson and Co., 
Limited. Mr. Parker, acting for the South Wales Basic 
Slag Company, has acquired the whole of the allocation 
of 42 per cent. of the output of phosphate rock of Nauru, 
to which Great Britain is entitled as the result of the 
mandate recently conferred upon the British Empire. | A 
new company has been registered to carry on the under- 
taking called the Slag Phosphate Company. The directors 
are Colonel Sir J. Roper Wright, Colonel Sir Charles 
Wright, Mr. Frank Gilbertson, Mr. J.C. Davies, and Mr. 
G. V. Parker, 


Business Dries Up. 
The result of the miners’ ballot has practically 





his profits and to run the mines for the miners. 


meant the crumbling up of what little business was being 
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iated. So often have exporters and consumers abroad 
looked for the termination of the strike and been dis- 
appointed that it ig no wonder the latter show a disposition 
only to discuss business when the miners are actually 
back at work. When that will be no one, of course, can 
tell, but views regarding the prospects are more pessimistic 
than ever. It is regarded as being up against a blank 
wall, and there are many now who fear the strike will 
continue another month, if not until the end of August, 
Tonnage which otherwise would have come to South Wales 
is going elsewhere, and owners are bringing foreign coals 
to this channel to bunker steamers which have been waiting 
in the channel for weeks past. The steamship Maiville 
arrived last week-end with 800 tons of Belgian and Saer 
coal. Meanwhile colliery salesmen here have withdrawn 
their quotations for South Wales coals until such time as 
the future brings more settled conditions. The waiting 
policy is the only one that can he adopted, but the con- 
tinuance of the strike spells disaster to many business 
firms. 








Latest News from the Provinces. 


WALES AND ADJOINING COUNTIES. 
Colliers as Coal Salesmen. 


Tue Executive Committee of the South Wales 
Miners’ Federation, having received reports that a large 
amount of coal was being produced at various outcrops 
in South Wales and sold for commercial purposes, has 
unanimously resolved that all workmen should be re- 
quested to refrain from producing any coal for sale in 
the coalfield. 


Swansea Metal Exchange. 


The tin-plate market shows no change, the tone 
being depressed, particularly as the result of the pro- 
longation of the miners’ strike. Prices are very steady, 
about 27s. basis for prompt supplies of tin-plates and 
about Is. less for forward delivery. Sheet and tin bars 
are at the official minimum of £11 108., but there are 
indications that this figure will be reduced before long. 


Foreign Coal. 


The prospect of an early termination of the coal 
strike being somewhat remote, attention is being given 
more to the importation of foreign coals. Supplies are 
being offered on the basis of 79s. 6d. c.i.f. South Wales 
for Saar Valley large, 54s. 6d. for Belgian through 50 per 
cent. large, and 52s. for Belgian through with 25 per cent. 
large. Local fuel works are selling briquettes, made from 
banked coals, at 65s. to 67s. 6d. at works. 








LAUNCHES AND TRIAL TRIPS. 


Conpre pe CruRRUOA, twin-screw tank steamer; built by 
Sir W. G. Armstrong, Whitworth and Co., Limited, to the order 
of the Sociedad Commercial de Oriente de San Sebastian ; 
dimensions, 370ft. by 48ft. Tin. by 30ft.; 4500 gross tonnage ; 
to carry 6500 tons deadweight. Engines, two sets of Armstrong- 
Sulzer-Diesel ; constructed by the builders; launch, Monday, 
June 6th. 


Tue Lapy Currrorp, suction dredger; built by Lobnitz 
and Co., Limited, to the order of Crown Agents for the Colonies ; 
4200 tons displacement ; launch, Tuesday, June 7th. 


MONTFERLAND, cargo boat; built by Swan, Hunter and 
Wigham Richardson, Limited, to the order of Koninklijke 
Hollandsche Lloyd; dimensions, 477ft. 3in. by 60ft. 2Jin. by 
38ft. 9in.; to carry 9800 tons deadweight. Engines, set of 
compound turbines of the Metropolitan-Vickers Rateau type, 
pressure 200lb.; under forced draught; constructed by the 
builders; launch, Wednesday, June 8th. 


Inverurie; built by Harland and Wolff, Limited, to the 
order of British Mexican Petroleum Company, Limited ; dimen- 
sions, 428ft. by 55ft. 5in. by 38ft. ; gross tonnage 6900. Engines, 
triple-expansion ; constructed by the builders; four large 
cylindrical! boilers arranged to burn oil fuel ; launch, Thursday, 
June 9th. 


SoMERSETSHIRE, twin-screw motor ship; built by Harland 
and Wolff, Limited, to the order of Bibby Line, of Liverpool ; 
dimensions, 450ft. by 57ft.; gross tonnage, 7500. Engines, two 
sets Diesel of four-stroke cycle type; constructed by the 
builders ; trial trip, Thursday, June 9th. 


Danpowo, cargo ship; built by Swan, Hunter and Wigham 
Richardson, Limited, to the order of Societ& Veneziana di 
Navigazione & Vapore; dimensions, 400ft. by 53ft. 3}in. by 
28ft. 9in.; to carry 8300 tons. Engines, triple-expansion ; 
constructed by the builders ; trial trip, Friday, June 10th. 








A ConTInentaL Trunk TeLernone Casie.—The installation 
of an armoured trunk telephone cable 22 miles long has recently 
been completed between Luxembourg and Diekirch for the 
Luxembourg Posts and Telegraphs Administration. The cable 
is a composite one of thirty-six pairs in multiple twin formation, 
and is balanced and loaded for phantom working. It is the first 
trunk telephone cable to be installed in the Grand Duchy, and 
it is, we understand, particularly interesting on account of the 
extremely low values of cross talk which have been obtained, 
a very high standard in that respect having been called for. 
Freedom from cross talk depends very largely on the skill and 
care which are exercised in the joining in of the loading coils as 
well as on the balancing of individual loading coil sections. The 
process of connecting up was carried out under the supervision 
of British Insulated and Helsby Cables, Limited, which did all 
the testing and was responsible for the final results. The loading 
coils are of the latest dust core type and were supplied by the 
Western Electric Company, Limited, Woolwich. On the com- 
pleted cable the values of cross talk obtained in any quad, the 
unit of measurement being one-millionth of the electromotive 
foree applied to the interfering circuit, were as follows :— 
Between side circuits, average of all quads, 50; three greatest 
values, 130, 130, and 120; between side and phantom circuits, 
average of all quads, 105; three test values, 350, 250, and 
200. We are informed that there is no doubt that this cable far 
excels any other cable on the Continent in freedom from cross 





talk. 
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ee ‘tn os ‘ae use eee, oe ae ae 49/- to 60/- 
FO eee 39/- 














SW, African 22. cco. ceo cee, cee tee cme 39/- 
N.E. Coast— 

Native ... ir ae ae ae a - 
Foreign (eit) CS aa tS Sch! Se Mbbe 87/6 
PIG IRON. 

Home. Export. 
& « 4, 2s 4, 
ScoTLanD—’ 
Hematite ... os es 900 — 
No. 1 Foundry ... 810 0 — 
No.8 , a 860 - 
N.E. Coast— 
Hematite Mixed Nos.... OrBie8 1.) ws 7%” 0 
St ie a a Oe 2. iw 712 6 
Cleveland— 
SS ee a ee 615 0 700 
Silicious Iron... ... ... 615 0 700 
No8GMB ... .. 610 0 615 0 
No.4 Foundry ... ... 519 0 519 0 
No. 4 Forge ... ... 517 6 517 6 
eee 517 6 . 517.6 
WhO ncn ere eee are “ae a 515 0 
Mrptanvs. (All Midland prices waiting to be readjusted.) 
Staffs. — 
All-mine (Cold Blast)... 17 0 0 to 17 7 6 
Part Mine Forge ... ... 8 00 
é Foundry No. 3 90 0to 9 6 0 
Northampton &— 
Foundry Nos. 2 and 1 810 0 
a ae 8 5 0 to 810 0 
i ERE <0! we 617 6 
Derbyshire ® (All nominal)— 
No.3 Foundry ... .. 810 0 
| ee ie at 
Lincolnshire *— 
Voumdiry... cc 06d seo 1)  —tome sold at £8 
ee * 
N.W. Coast— 
N. Lanes, and Cam.— 
Hematite Mixed Nos... 8 0 0 
Special ... .. .. w« 9 0 Oto 11 0 O 
(AU Iron prices nominal). 
MANUFACTURED IRON, 
Home. Export. 
£a. d 2a. 4, 
SoofLaND— 
Gown Ban... ance 1D 8. cce erie. 8 @ 
Dee. « oo mite: Cee _ 
DEGIE cco. cee, ceviicce BBs Qi® crs! ree — 
Tees ote ott oe ek SEO D WX - 
N.E. Coast— 
Crown Bars ... ... «.- 189 0 0 . 9680 
Best ,, ' @e”o 2000 
Angles Oe 6 a4 ews 
Tees - ae ey eee Pm 
Lanos.— 
Crown Bars is 1400 — 
Messe aw ww 276 0 200 
8. Yorxs.— 
Geet Rams wo cco. oe OG Bnew - 
Bee gece ls ees (ODOT Be AS - 
Heope 22. see se one - eos es - 
MIpDLanDs— 
Marked Bars (Staffa.)... 22 0 0 . _ 
Crown Bars ... ... .. 19 0 0 — 
Nutand Bolt Bars .. 1900 ... .. — 
Black Sheets (dbis.) ... 18 0 0 to 200 0 0 
Galy. Sheets 24 W.G. 

(f.0.b. L’pool, orequal) 22 0 0 to 24 0 0 
GasTube Strip .. .. 22 00t~ 200 
STEEL, 

Home. * Export.® 
2a 4 £« d, 


SoorLanp—* 
ee et ns a OO: one. 40k tind Ee ae 
Ship Plates jin. andup 15 0 0 2. ose nee _ 


Gections i ae MMO uw we - 
Steel Sheets J,in.tojin. 19 10 0 ... 1. 1 _- 
Sheets (Gal. Cor. 24 B.G.) eas SS 


*In view of the mines dispute dice are practically no seals and the prices for fuels are purely nominal. 
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Prices for Metals and Fuels. 





STEEL (continued) 


N.EB. Coast— Home. Bxport. 

2a 4. 2ea4 

Ghip Pilates .. .. .. 15 0 0 15 0 0 

ee oO ee 1410 0 

Boiler Plates... ... .. 21 0 0 2100 

EE he tee ons, ed, CN, 1410 0 
Heavy Rails... ... .. 15 0 0 _— 
Fish-plates ... ... .. 20 0 0 — 
Channels... ... ... .. 0 0 0 - 
Hard Billeta ... ... ... 1210 0 — 
Medium Billets ... .. 12 0 0 ~ 


—- 


N.W. Coast— 
Barrow— 
Heavy Rails... .. .. 1600 1. ~ 
~ wy se ae we) «618 0 Ot WW 0 0 
15 0 0 =_ 
19 


= ined ~~ i aaa - 
Boiler ,, 7 GO x om - 
eainieeienattdi tai enhenanetn, unchanged }— 
7Bars(Round) ... ... 14 0 Ot0 160 0 


» (others) eee tee 15 0 Ote 1610 0 
Hoops (Best)... ... .. 20 650 .. .. M0 0 
os | OD nn AE BD nce cee ide Sail 
a - 
” (Lanes, Boiler) eee % 00 oss | 060 - 
SHEFFIELD (Prices irregular and wnacertain)— 
Siemens Acid Billets .. 2000 .. « - 
Bessemer Billets .. .. 1910 0 _ 
Hard Basico ... ... ... 15 0 0 — 
BoP: i co) (ident tecercene 86,20, @ ie 
Hoops ... ws ww « BW 6 0 _ 
MImpLaNps— 
Small Rolled Bars ... 1810 0 to 15 0 0 
Soft Billetsand Bars ... 12 0 Ow 13 0 0 
a >} wy. Fe 
TubeStrip .. .. .. 17 0 0t0 18 0 0 
Angles and Joists 3 ... 1410 0 és a 
Tees... . 1510 0 a” des = 
Bridge on Tank Plates 15 0 0 
NON-FERROUS METALS. 
Swansza— 
Tin-plates, I.C., 20 by 14 ... ... «« «=  25/6)to 28/6 


ee ee ee 164 10 0 
pe (three months) ... ... ... ... 167 5 0 
ae 70 7 6 
» (three months) ane Miia alti 7010 0 
Spanish Lead (cash) ... ... ... ..  -se 2115 0 
se (three months)... ... .. .. 2112 6 
Bpelter (onsh) nn nee ee eee wee nee 2610 0 
»» (three months)... ... 2.0 1... 277 0 0 
MAaNOCHESTER— 
(Copper, Best Selected Ingots ot 7200 
*“\ ,, Electrolytic ... ‘ 7500 
® ,, Strong Sheets ... " 116 0 (0 
»  lLacoTubes ... ... Ol & 
Brass Loco Tubes - " ol 
» Condenser ... 2. .. ie 01 
Lead, English ... 1. «. tes’ 6 23 6 0 
Pe a ee Se eo 2 5 0 


FERRO ALLOYS. 
(4 prices now nominal). 
Tungsten Metal Powder .. ... .. 2/8 per lb 


Ferro Tungsten on. ee one nee wee 1/9 per Ib. 
Per Ton. Per Unit. 


Ferro Chrome, 4 p.c. to6 pe. carbon... £37 16/- 
* 6 p.c. to 8 p.c, me £37 15/- 
At 8 p.c, to 10 p.c. a £36 10 0 15/- 
te Specially Refined 
Max. 2p.c. carbon ... ... ... £86 32/- 
p> Ae jent emliew ad: eee 39/- 
» O75 p.c. carbon... ... ...£120 47/- 
5) carbon free... ... ... ... 3/- per Ib, 


Metallic Chromium ... ... ... ... 6/6 per lb. 

Ferro Manganese — (per ton) £25 

Silicon, 45 p.c, to 50 p.c. ... ie 0 scale 8'6 per 
it. 


7 ve TE Pete ace tee one oeeh23, scale 12/- per anit, 
oo Wamadiam =... ice oe cco ove 22/* per Ib. 
» Molybdenum... ... ... «. «. 7/9 per lb, 

Nickel (per ton) ... wu. 0. sss B26 

Cobalt oot) id soe eee cee eee 15/- por Ib, 





‘Alomininm (por tou) ode’ ned” eas" SORE 


FUELS.* 
SOOTLAND. 


(fob. eae 
som pti a 

Trebles ... 

Pm 0 Doubles ... 


” ” Trebles ... 
PiresHins— 
(t.o.b, Methil or Burnt- 


Screened avignin 
Trebles ee 

LoraiaNs— 
(Lo.b. a ota cee bho ieee 


ENGLAND. 

“N.W. Coast— 

a 

Household 2. en nee wee o 

Qte....2mom on ees a oe). OTT 
NORTHUMBERLAND— Home. 

Best Steams ... .. 86/2 “es 

Second Steams ... 383 /- 

Gmale ce cee oe 30/8 ms | 

Unsoreened ... .. 82/8 e 

Household .. .. 36/- on 
Dunaau— 


Best Gas... .. .  36/- to 87 ~ 
Beoond ... .. .. B/- to 3) .. 


SHErrigtD—+2 
&. Yorks, Best Steam Hards ... .. 
Beconds ... . ° 
Cobbles ... ... 
Nuts 4 ; 


Pea 80 
Small - 
House, Branch 


SF AMM ses 

Blast Furnace Coke ... ... ... 45/- ... 
CanDirr— “SOUTH WALES, 
Steam Coals : 
Best Smokeless Large .. ..1 « «= 
Second 80 % the hs am) aes 
Best Black Vein Large ... 
Western Valley ,, a 
Best Eastern Valley Large 
Ordinary ” 
Best Steam Smalls 


Ordinary ee om 
Washed Nats ... 


No. 8 Rhondda Large aniinia. ‘dee. ae 
> OS Se a 
No.2 - Large ... 
e » Through ... 
ed Smalls ... 
Coke (export) 
Patent Fuel P 
Pitwood (ex ship) 
ANSEA— 
Anthracite Coals : 
Best Large o 2 


Big Vein... 
Machine-made Cobbles 
Nats 
Beans ... 
Peas... 
Breaker Duff 
Rabbly Culm... 
Steam Coals; 
a 
Seconds — 
Smalls 





Cargo Through 


We give those that ruled immediately prior to the suspension of work. 


Delivered. Not makers’ works, 


3 At furnaces. * Glasgow, Boe and Rysdhieb. 


¢ Export Prices F.0.B, Glasgow 1 Prices represent the real market before the oficial change was made. 
4 Except where etberwise indicated coals are per ton at pit for inland and f.0,b.’for export, and eoke is per tou on rail 


b) Sheets reduced while other prices are advancing. 


at ovens and f.o.b. for export, 34 For inland sales, 12 Per ton f.e.b, 


” 0 eae 
(f.0.b. Ports)}—Steam ...0 20. ce cee om 
” iy Splint oo oo o- --- - 


36/6 to 37/- 

87/6 to 38,6 

40/- to 50/- 
36/6 
33/ 
28 /- 


35/6 
40/- 
32/- 


35/- to 40/- 


40/- 
35/- to 37/6 
45/- 
60/- to 70)- 


88/2 to 33/8 
32/8 to 33/2 
31/8 to 82/2 
31/8 to 82/2 
31/2 to 32/2 
28/8 to 30/2 
20/- to 25/- 
20/- to 23/- 
20/- to 25/- 
18/- to 22/- 
15/- to 18}- 
37/2 to 37/8 
83/8 to 34,2 
(55/- expert) 


57/- to 58/- 

55/6 to 56/- 
54/- to 56/- 

52/6 to 53/- 

54/- to 54/6 
53 /- to 58/6 
53/- to 53/6 
52/- to 63/- 

25 /- to 27/6 
16/6 to 22/6 
39/- to 40/- 
54/9 to 55/- 
35/- to 37/6 
51/- to 52)- 
33/8 to 34/9 
15/6 to 17/6 
60/- to 62/6 
45 /- to 47/6 
87,6 to 42/6 


55/- to 57/6 
52/6 to 55/- 
50/- to 62/6 
50/- to 52/6 
65/- to 67/6 
65/- to 67/6 
60/- to 65/- 

42/6 to 45/- 
9/6 to 11/6 

12/6 to 17/6 


52/- to 53/- 
49/- to 50/- 

15/6 to 20/- 
33/3 to 84/9 


5 lene Prices—All delivered Giasgow Station. 
§ These prices are practically alike nu» 
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French Engineering Notes. 
(From our Correspondent in Paris.) 


Foreign Exchanges. 


Tae Congress on Foreign Trade, which is being 
held in Paris this week, will discuss a number of reports, 
the most important probably being one on industrial 
production that covers all the ‘questions affecting an 
increased output with a diminished manufacturing cost. 
The present economical trouble arises largely from the 
fact that while France was mainly an agricultural country 
before the war, she has now so enormously increased her 
industrial capacity by the turning of innumerable war 
factories on to peace work that the output at present far 
exceeds the home demands, and the only hope for the 
future therefore lies in sending the surplus production to 
foreign markets. As other countries are in a similar 
position the chances of securing those markets are very 
remote, especially in view of the greater facilities possessed 
by Germany for supplying goods at lower prices. The 
Congress will therefore discuss whether something cannot 
be done to place restrictions upon Germany, notably by 
compelling her to pay what is due for reparation and 
thereby imposing burdens upon manufacturers that will 
bring up productive costs to something like the level in 
this country. At the same time everything must be done 
to reduce the productive costs in France. 


Trade and Credit. 


There is so little hope of an early recovery from 
the present inactivity that manufacturers are resigning 
themselves to a continuance of this state of affairs until 
the autumn. Whether the situation will then improve 
must depend upon the putting in hand of reconstruction 
and other works, of which there are plenty to constitute 
a basis of activity, and more especially upon the financial 
position ; that, again, is influenced by the extent of the 
State resources. If capital has not sufficient confidence 
to go into industry, there can be no recovery of business. 
While so many works and factories are closed down and 
orders are extremely scarce, capitalists prefer to employ 
their money for more lucrative operations, and they are 
further deterred by the prevalence of the “ transactional 
arrangements "’ which were authorised by law soon after 
the Armistice whereby debtors are able to arrange with 
their creditors for payments over very long periods, which 
means that debtors who can afford to pay are sometimes 
able to settle their liabilities out of the interest they 
receive on the amount of their debt. A law that was 
intended to save manufacturers from bankruptcy during 
a particularly precarious period is so far abused as com- 
pletely to destroy credit, and strong efforts are being made 
to ensure the repeal of an enactment that is a serious 
stumbling block to an industrial revival. 

Locomotives. 

Apart from the electrical branch, which is finding 
a fair amount oi employment, there is very little being 
done in the engineering industry, but the locomotive 
builders are beginning to turn out the 730 locomotives 
that were ordered by the State last year, and the work 
will keep many of them busy for another twelvemontb. 
There has been a good deal of trouble and delay over this 
contract, which was given out on the basis of 4.50f. per 
kilo., and when the locomotive builders found that they 
were losing money on account of the advanced cost of 
raw material, they asked for 10f. per kilo. After con- 
siderable delay, during which the construction of the 
locomotives was practically suspended, the State consented 
to pay 9f. per kilo., with a promise that the price will be 
revised in the event of raw material prices advancing still 
further. Seeing that prices are declining all round, it 
would seem that the locomotive builders have made satis- 
factory terms. Apart from the State contract, there is 
a complete lack of new work for the locomotive shops, 
which are mainly employed on repairs, and in this respect 
they are likely to be fairly busy for some time to come. 


The Paris. 


The largest steamship in the French mercantile 
marine, with a displacement of 36,700 tons—the Trans- 
atlantic liner Paris—is claimed to be the most luxuriously 
appointed passenger ship in the world. She has a length 
of 234m. and a beam of 26m., and has accommodation 
for 561 first-class passengers, 468 second-class, 1092 
third-class, and 1118 emigrants, as well as for a crew of 
657 men. Begun before the war, it was at one time feared 
that the Paris would never be completed, but since the 
Armistice the work of construction has been pushed 
forward so rapidly that the ship was able last week to 
start on her first voyage to New York after official recep- 
tions of a particularly brilliant character. The Paris 
has four Parsons turbines, and the boilers are fired by 
oil, of which 4000 tons were pumped aboard for the 
journey. 


The Railway Convention. 


The new railway convention which was adopted 
by the Chamber of Deputies last year has not yet passed 
through the Senate, nor does it seem likely to do so in its 
present form in view of the report that has just been 
prepared by the Senatorial Commission, which is of the 
opinion that the proposed new organisation, by largely 
depriving the railway compunies of their responsibility, 
will prove more disastrous financially than the old. The 
Convention would place all the railway companies under 
one general control, although each company would still 
have the executive management of its lines, and the idea 
is to “ pool” the profits and enable the richer companies 
to come to the assistance of the companies that are at 
present drawing funds from the State. The Senatorial 
Commission seems to fear that in the absence of induce- 
ments to make economies the State will find itself in a 
worse position than it is now. The Commission proposes 


to replace the Convention by a temporary arrangement 
whereby the companies would be obliged to carry out 


out valves or any other complications for draining the inter- 
condensers back to the main condenser. 
proportioning the drain pipe.—May 19th, 1921. 


wound with wire which tapers either continuously and gradually 
or in steps, and a sliding contact A‘is ‘arranged to move over 
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British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are pri in ttalice. 
When an abridgment is not illustrated the Specification és 
without drawings. 
Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-lwildings, Chancery-lane, W.C., 
at le. each. 


The date firet given is the date of : 
at the end of the abridgment, is the 
complete Specification. 








ion ; the second date, 
of the acceptance of the 





TURBINE MACHINERY. 


163,144. February 23rd, 1920.—Rapmat Frow Tvursrnes, 
The British Thomson-Housion Company, Limited, 83, 
Cannon-street, London, EB.0. 4. 

Tue object of this invention, the balancing of the end thrust 
on the spindles of a bined ial and axial flow Ljungstrom 
turbine without overheating the low-pressure wheels, is similar 
to that described in Specification No, 162,810, already reviewed 
in these columns. In the present case the thrust is balanced by 





N°163,144 
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> Nae 


the steam re between the discs A and B and between 
C and D. e steam leaking past the labyrinths on these discs 
finally at E, and in doing 80 creates a partial vacuum in 
the space F, which sucks low-pressure steam from the final 
stages of the blading over the wheels and thus keeps them cool. 
The arrows show the direction of the steam.— Mey 19th, 1921. 


CONDENSERS AND FEED-WATER HEATERS. 


163,214. December 14th, 1920.—Two-stace Stream Jer Amr 
Esscrors, G. and J. Weir, Limited, Cathcart, Glasgow, and 
C. L. Lang. 

The chief characteristics of this invention are the provision 
of an anti-fluctuating valve A between the inter-condenser B 
and the second stage ejector, and the use of a plain pipe C with- 


N?°1G3,214 











A formula is given for 


SWITCHGEAR. 


-63,072. December 30th, 1919.—ImprovemMEentTs In VaRIaBLe 
Etsorric ResisTaNce BY THE JOINTLESS GRADING OF THE 
Resistance Wire FroRMING THE Same, Archibald Bursill, 
of 87, Chaplin-road, Longton, Stoke-on-Trent. 

A variable resistance unit described in this specification is 


N° 163,072 
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WIRELESS TELEGRAPHY. 


163,117. February ith, 1920.—Imrrovemenrs IN AND 
RELATING TO WIRELESS TELEGRAPHY AND TELEPHONY, 
Arthur Kenneth Macrorie, C.M.G., M.V.O., Harold Morris- 
Airey, C.B.E., and George Shearing, B.Sc., all of H.M. 
Signa! School, Royel Naval Barracks, Portsmouth. 

The object of this ‘invention is to overcome the practical 
difficulties experienced with the usual methods of obtaining the 
necessary grid potential variations for an oscillating valve. The 
coil X is a fine wire induct tightly pled to the aerial 
coupling coil Y. Across this coi! is placed a condenser P and 





N?IGS,UT 


Cc 















2 
VEX pe 5 
Te “ 


the adjustable inductance Q, This inductance has very tightly 
coupled to it a large inductance M in the grid circuit of the valve 
A. The anode supply may be direct current or alternating 
eurrent. A choke coil D, an anode condenser B, and an aerial 
coil C are provided. The principle of the arrangement is 
described by means of a vector diagram.—May 11th, 1921. 








MEASURING AND TESTING INSTRUMENTS. 


163,097. February %&h, 1920.—IMPROVEMENTS IN A’éD nOT.ATING 
vo Exxcrnicat Measunine InsTruments, The British 
Thomson-Houston Compary, and Reginald Charles Clinker, 
of The Rowans, Inswood, near Rugby. 

This specification describes a new frequency indicator. It 
consists of a core of magnetic material which is surrounded by 
a coil B through which the current passes. The portion of this 
core which extendas beyond the coil is surrounded by a second 
coil A, which is pivoted at such a distance from the core that it 


N° 163,097 









can move freely along the core. This movable coil carries a 
pointer which moves over a scale and has a condenser connected 
m series with it of such capacity that the natural frequency of 
the coil and the condenser lies within a range of frequency over 
which it is desired to obtain measurements.—May 9th, 1921. 


MACHINE TOOLS AND SHOP APPLIANCES. 


163,083. January 10th, 1920.—ImPpROVEMENTS IN AND CON- 
NECTED wirn Execrric Wetpinc Systems anp Appa- 
Rratus, British Insulated and Helsby Cables, Limited, 
and Lionel Bray Wilson, Prescot. 

The welding machine described in this specification is intended 


N*°163,083 











for dealing with relatively thick metal sheets. In welding with 
rollers, two are used on each side of the metal, as shown, and 








economies instead of still further raising the rates 





the coil in the usual manner,— May 2nd, 1921, 





they aro rotated inter:mittently, the distance apart at the centres 



























































682 


oo 





THE ENGINEER 


June 24, 1921 





a 





being such that the second roller or set of rollers welds on the 
space left unwelded by the first set, so that the speed of welding 
i8 Increased, and the trouble due to inductance caused by the 
work being in the secondary field of the transformer is avoided. 
—May 10th, 1921. 


TRANSMISSION OF POWER. 


163,107. February 
Enatnes, A, ] 
E.C. 4, 

_ This invention is intended for the positive connection of a wind - 

ing drum to its shaft in such a manner that the connection can 

be made easily regardless of the relative angular position of the 
two parts. The inner circumference of the drum is toothed, 
as is also the outer face of the driving spider, but the two sets 


10th, 1920.—CLuTcHES FoR WINDING 
Llewellyn, 6, Queen Street-place, London, 





of teeth are different in number—the specification sugyests 
43 and 44 teeth. A loose piece, also provided with teeth, is slid 
between the drum and spider to complete the connection. It 
is shown that the greatest displacement necessary to bring the 

. 1 
parts into reyister will be -- of a revolution.— Ma, 
43 x 44x 2 = 


10th, 1921. 

163,112. February llth, 1920.—Dirrerentiat Gearino, R. 
Walker, 10, Watson’s-yard, St. Mark’s-road, Woodhouse, 
Leeds. 





In this differential gear the two halves of the axle are each 
fitted with a crank at the inner end. The cranks are connected | 
with a slidjpg block A by means of links and pins. The hlock A | 
slides in a Slot in the differential casing. The inventor states | 
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that the block will take up such a position as that shown in the 
drawings when the vehicle is going round a curve, and, as will 
be seen, in that case one wheel will not be driven. In normal 
running the block is said to take up a central position and both 
wheels will be driven.—May 11th, 1921. 


163,136. February 17th, 1920.—ImMPprovemMENTs IN AND 
RELATING TO Exrectric Power TRANSMISSION Systems, 
The British Thomson-Houston Company, 83, Cannon- 
street, E.C. 4. 

The electric transmission system described in this specifica- 
tion is particularly applicable to the propulsion of a ship. A 
loading resistance A is connected across the line connecting the 
alternator an! synchronous motor, so that when the motor is 
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being driven as a generator by the propeller and the alternator 
is still béing driven by the kinetic energy of the turbine and 
alternator both send current into this resistance, which acts 
as a short circuit to the motor and alternator. The motor and 





yenerator have a separate exciter B. -May 17th, 1921. 





MISCELLANEOUS. 


163,100. February 9h, 1920.—Dam Stuices, FE. C. Waymark, 
26, Holborn-riaduct, London, E.C. 1. 

Tn order to check the vibrations set up in some dams by the 

eddying of water in the seatings of the outlet sluices the inventors 

so form the approach to the sluice that the water passes through 


N°163,100 









in the form of a solid jet which does not touch the sides at the 
sluice and consequently cannot produce eddies. —May 9th, 1921. 


163,154. February 25th, 1920.—Corron Grys, Shavakshaw 
Mervanjee Oomrigar, Khetwadi 9th-lane, Bombay, India. 
The inventor provides the ordinary McCarthy cotton gin with 
feeding rollers A having toothed surfaces meshing with one 


N° 163,154 
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snother, in order to ensure a wniform rate of feed, and with a 
clearer roller B furnished with «a clothing of short wire brushes 
for continually roughening the surface of the drawing roller C 
Vay 19th, 1921. 
146,925. May 5th, 1920.—Iwerovements In Execrric Con- 
DENSERS, Leon Sear!, of Trevoux, in France. 
This specification describes a polyphase condenser. In the 
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drawing A, B and C designate three plates or sheets of metal 
foil, one*for each phase of a three-phase system, and D, E, F 
designate the dielectric sheets, namely sheets of paper, textile 


END OF VOL. CXXXI. 








fabric or other material rolled up with the sheets of foil and 
then impregnated with insulating material. Strips of foil made 
fast by the rolling furnish the three terminals. The a oproxi- 
mately cylindrical condenser body produced by the soling is 
inserted into a protective cylindrical casing Hand a filling of 
insulating material K is introduced into the spaces within and 
around the condenser.— May 19th, 1921. 








Forthcoming Engagements. 
TO-DAY. 

Prysicat Socrety or Lonpon.—Imperial College of Science. 
Imperial Institute-road, South Kensington. ‘Capacity and 
Eddy Current Effects in Inductometers,” by Mr. 8. Butter- 
worth ; ‘* New Specific Heat Apparatus,”’ by Dr. Ezer Griftiths ; 
“On Encounters between Non-spherical Gas Molecules,”’ by 
Professor A. O, Rankine ; An Electro-culture Problem,” by 
Dr. C. Chree, F.R.S8. 5 p.m. P 


WEDNESDAY, THURSDAY anv FRIDAY, JUNE 
20TH, 30TH, anp JULY Isr. 


INSTITUTION oF Crivit ENoGinerrs.—Great George-street, 
8.W. 1. Engineering Conference. For programme see page 
651. 10 a.m. 


THURSDAY anv FRIDAY, JUNE 30ra ann JULY Isr. 


INSTITUTION, OF MECHANICAL ENGINEERS.—Storey’s Gate. 

W.1. Summer Meeting: Engineering Conference on “* The 
Means of Increasing the Thermal Efficiency of Heat Power 
Plants.”” Exhibition of Models. Drawings, &c. For Programme 
see page 673. 


FRIDAY, JULY l5ru. 


INSTITUTION OF PRODUCTION ENGINEERS.—Institution of 
Mechanical Engineers, Storey’s Gate, 8S.W. 1. Paper : Pro 
duction and the Engineer,” by Mr. Max R. Lawrence. 7.30 p.m, 








EDUCATIONAL INTELLIGENCE. 


THE next entrance examination of Finsbury Technical College 
will be held on Tuesday, September 20th, and the entry form, 
which may be had on application, must be returned not later 
than the first week in September. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 

Mr. E. J. Sticock, M. Inat. C.E., F.S.L, F.G.S., has moved 
his London office from Sanctuary House, 33, Tothill-street, 
W est minster, to 17, Victoria-street, Westminster, 8.W. 1. 


Joun Lysacurt, Limited, has removed its London offices from 
36, Gracechurch-street, E.C. 3, to Imrie House, 33-36, King 
William-street, E.C. 4 Telephone number, Central 2085 
(3 lines); telegraphic address, Lysaght, Cannon, London 


Tue London offices of Rose, Downs and Thompson, Limited, 
and Rose, Downs and Thompson (Far East), Limited, have been 
removed from 12, Mark-lane, E.C. 3, to 28, Victoria-street, 
Westminster, London, 8.W. |! felegraphic address, “* Arroser, 
Vic, London ” ; telephone, Victoria 2496. 

Messrs. Artuur G. Barrett anp Co., of The Forge, Brad 
ford, ask us to state that they have disposed of the goodwill of 
their power transmission department to Messrs. Williams and 
Womersley, of Ings Foundry, Wakefield, but that their forge 
rolling mills and foundry will continue to be run by them .« 
heretofore. 

Bruce Pees.es anp Co., Limited, inform us that they have 
appointed Mr. Arthur T. Smith, A.M.1.E.E., of Albion House, 
Hanley, Stoke-on-Trent, their agent for the Midland Counties 
of England, the counties covered by the agency being Stafford, 
Derby, Nottingham, Lineoln, Rutland, Leicester, Warwick, 
Worcester and Salop. 

Grorce H. ALEXANDER Macutnery, Limited, informs us 
that it has removed from 62, Broadway, Westminster, 8.W. 1, 
to 76, Petty France—late York-street—Westminster, S.W. 1 
The telephone number and telegraphic address remain the same 
as before, namely, telephone, Victoria 7991; telegram 
*Gehalmac, Vic, London.” 

Messrs. WILLIAMS AND WomeERSLEY inform us that they are 
removing from their present works to larger and more con 
venient works at Ings Foundry, Wakefield, to which they request 
that all communications should be addressed in future. They 
also inform us that they have acquired from Messrs. A. G. 
Barrett and Co., of The Forge, Bradford, the goodwill of that 
firm’s power transmission department 


WE are asked to state that Mr. Victor Bone, who has been 
joint managing director of Ransomes, Sims and Jefferies, Limited, 
during the last four years, will, in the course of the next few 
months, be leaving Ipswich for Lincoln to take up the position 
of works director on the board of Ruston, Hornsby, Limited. He 
will, however, retain his seat on the board of the first-named firm. 
His successor at the Orwell Works will be Mr. Frank Ayton, 
chief engineer and manager of the Ipswich Corporation Elect ri 
Supply and Tramways Department 











Correction.—In the description of Charles Roberts and 
Co., Limited, works, which appeared in our issue of May 6th, 
1921, a mistake occurred in the second column, page 476. The 
fourth line from the bottom should read “‘ In the foundry there 
is in operation a useful, specially designed machine for the 
making of oil axle-box cores. The idea originated with 
member of the staff at the Midland Railway Company’s works. 





Derby, and has proved very suc« essful.”’ 
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AUCTIONS 


Fuller, Horsey & Co.'s Advertisements 
Continued from page civ. 


Re THE \IRCRAF'T MANUFA CruRiie co., Lid., 
“t HENDON.—By Order of W. Tait, Esa. 
(BE. the Recelver for the Debenture Holders.— 


Mess + 
uller, Horsey, Sons and Cassell 
| SELL BY AUCTION, in Lots, the 
HENDON WORKS, on TUESDAY. 10th JU Ly. ‘eo 
ad ' wing Days, at Eleven o'clock precisely each 


iIGH-CLASSENGINEERS 
MACHINE TOOLS, 


Thirty hctew w-eutting Lathes; Five Libby 
sathes ; Six Herbert No. 4 Capstan Lathes : 
rhirty Fuster ** Galtona ** and other Capstan Lathes ; 
} Bourel”’ Forming Lathes; Jones-Lameon 
t rret Lathe; Smith and Coventry Relieving 
. Byrant-Symons Secrew-correeting Lathes ; 
Precision Lathes. MILLING MACHINES— 
~ Becker Nos. 3 and 4u Vertical, Eizht “* Mil 
kee Rockford,”’ and other Universal, Twenty 
. Bench Milling Machines. GRINDING 
\CHINES—Pratt and Whitney Surface Grinder. 
; n and Sharpe No. 2 Surface, Eight Taft 
. rton and Churebill Universal and Plain, Six 
be ( lers, Lameden No. 1 Oscillating, Double 
is lise Grinders, Fight Linisher and Twenty 
jst i, Tool and Cutter Grinders. DRILLING 
WACHINES—Arehdale Radial, Ten Vertical, Forty 
) and Three-spindle Sensitive. Pratt and 
Vertical Shaper; Five Shaping Machines. 
t r and Smith and Milis; Three Slotting 
Mact Two ** Cochran-Bly " No. 14 Universal 
M snd) «Shaping Machines PLANING MA- 
IN’ S—Whitworth, 16ft. by 4ft. by 4ft.. “* Bate 
aft. by Sft. 6in. by Sft. 6in.. “* Cinecinnati,”’ 
sft. by Sit AUTOMATICS—Four Brown 
1 arpe, Five ** gant Three ‘* Cleveland.”’ 
<TEET METAL PLANT—One Ohl 12ft. Guillotine. 
and Treadle Guillotines, Bending and Folding 
Vachines, ** Grays "* Sheet Metal Outter, Wing Rolling 
Machines, Yoder Swaging, Cutting and bi 
3, Wheeline Machines. No 4a Electric 
Acetylene Apparatus POWER PRESSES— 
and Challen 200 tons Four 100 tons, Twenty 
Rhodes and * Coneor ad” Drawing and 
t Presses Auto Dis Notching a8. 
iat NING AND ANNEALING PLANT, including 
aye and Fletcher-Russell Gas Furnaces, “* Wild- 
tel’ Electric Furnace, Salt and Of! Baths. 
ring Pilates, Pressure Blowers, Plating and 
ning Plant. Enamelling and Tinning Apparatus 
NDRY PLANT Alldays and Onions “* Rapid “’ 
Morgan Tilting Furnaces, *‘ Tabor’* Mould 


. nes, Core Stoves, Band Sawing and Git 
tt Machines, Sand Grinding and Mixing 
Ma Foundry Boxes and Tools, about 50 Tons 


g u MISCELLANEOUS PLANT, incluiing 
<rewing and Tapping Machines, Power Hac 
Machines Arbor Presses, Straightening Presses, 
‘ fugal Separators, Smiths’ Asvils and Tools, 

i Apparatus, Weighing Machines. ‘“Cowan” 
eyor Trucks. Taylor-Hobson Engraving Ma- 
* Alrostyle " Apparatus, Booth 2-Ten Loco 
rs Parkinson Gas Meter, s000ft per hour, 
10-Yon Hydraulic Combination Testing 
‘ 


OODWORKING MACHINERY, 
tindermann No, 268 Jointer, Twelve Single 
I le spindle Moulding Machines. by White and 
Iwo Chain Feed Doubleended Tenoning 
Mattison and Sagar Horizontal and 
Belt and Disc Sanders; Six Dimension Saw 
* American ** i 2in by 6in. Four Cutter ; 


din, Ditto; American *’ 24in. Planing 

M ; Bean ~~ Fy machine ; Two Motor-driven 
I Cross-cut Saws ; American ** Gang Rip 
Machine : “Duplex Moulding Sander; 
Mortising Machine ; Sagar Planing and 

« Machines; Kirchner 20-spindle Dove 

Machine; Twelve One, Two and Three-spindl 
Machines ; une Twelve spindle Ditto ; 


r Wadkin and Guilliet Band Saw Machines: 

I Portable Motor-driven Boring Machine ; 

ret Saw Machines: Hydraulic Veneer Press ; 

Presses : Glue-beating Apparatas; Plane 

tter and Saw-crinding Machines; Wood 

Waste Exhaust System ; Shop Trucks 

ELECTRICAL PLANT, 

about 100 Three-phase Motors, 440 volte, 

is, by B.T.H.. Westinghouse and other 


DRAWING-OFFICE APPARATUS, 
g No. 3 Photostat. Shaw Vertical Rotary 
Copier, Two Hall's Horizontal Continuous 
Double Elephant Electric Copier, Print 
ying and Cutting Machines, Twelve “* National ”’ 
e Recorders, Large Assortment 
ENGINEERS’ STORES AND SMALL 
TOOLS, 


er r effects 

alowues (28. each) may be btained of A. W 

‘Esq.. C.B.E., of Messrs. GEORGE A. TOUCHE 

O., Chartered Accountants, Basildon House. 
reate-street, E.C.; Messrs. SOAMES, EDWARDS 
ONES, Solicitors. Lennox House, Norfolk-street, 
i, W.C.2; and of Messrs. FULLER, HORSEY 
| OO., Meshanical Auctioneers and Valuers, 11, 
tc>-equare, B.C. 3. 6318 1 


al 





PREMISES 
Fer Gale, or To Let, or Wanted). 


( ONTRACTORS: DEPOTS OR FACTORY SITES.— 

LAND TO SELL or LET for these purposes, 10 

iles out on Great Eastern Railway. Siding sccom- 

odation constructed, gravel soil, good road socess 

unrivalled situation.—Address, 5291, The Engineer 
5201 ks 


tO ELECTRICAL ENGINEERS AND OTHERS. 
Ke SALE by PRIVATE TREATY, the Whole of 
the MACHINERY, PLANT, STOOCK-IN-TRADE, 
1 LETTERS PATEN T No. 140,903, and other effects 
the PERNA ENGINEERING W OR KS (Blackpool), 
ited 
The “* Perna” Lighting Set (patented April ist, 
19), suitable for light cars and motor bicycles, has 
ready been placed on the market with satisfactory 
ulis.—For particulars apply the Liquidater,: Mr. 
i MAS GREENHALGH, Incorporated Accountant, 
‘7, Church-street, Blackpool, 6254 1 


ats . DISP OG Ale Small Old-established ENGINEER. 
ING BUSINESS in West of England, £3000 
wclusive of property), good connection, specialities 
! odwill; giving up for reasons of health.— 
tress P3537, The Engineer Office P3537 1 


f= EHOLD WORKS, FOUNDRY. . and | MACHINE 
SHOP BUILDINGS, covering 700 sq. yds., entire 

property 6450 sq. yds., alongside railway 4 miles from 

Manchester.—Address, 4847, The Engineer Office. 











4847 4 
[ RoNFot NDRY, 10 Tons Weekly. FORCED SALE. 
£2000, fully equipped Machine 
dry, &o.. large stock pig South of Eng 
Address, P3522, The Engineer Office 








1 ODERN Up-to-date FACTORY REQUIRED ‘to 
4 PURCHASE. or LEASE with option to pur- 
chase, to accommodate about 1000 workers for light 
engineering, with good office accommodation. Must be 
well lighted and substantially built Reply, stating 
lowest price or rental and giving full particulars — 
Address, P3485, The Engineer Office. P3485 1 





AUCTIONS 


G, BF». 


BY DIRECTION OF THE DISPOSAL BOARD 
IMPORTANT SALE BY AUCTION of NEW UNUSED 
HIGH-CLASS ENGLISH AND AMERICAN 


MACHINE TOOLS 


at 
NATIONAL MACHINE GUN FACTORY, 
BRANSTON, BURTON-ON-TRENT, 
On TUESDAY and WEDNESDAY, JULY 6th and 
ee as each day at 10.30 a.m. prompt, 
Inciu 
SEVEN AUTOMATIC zu RRET MACHINES. Brown 
and Sharpe, No. 2; TEN CAPSTAN LATHES, 64in 
and 4 3/8in., by Pratt ‘and Whitney ; 111 Drilling 
Machines, comprising 19 Single-spindle, 36 Two 





spindle, 32 Three spindle, 11 Four-spindle and Two 


Single-spindle Sensitives. Ten Two-spindle Gun Barrel 
Drills and ONE ASQUITH RADIAL DRILI 
Sft. Sin. radius; SIX FANS, with MOTORS. two 
24in. and four l4in, diameter; 5638 GRINDERS, as 
follows: 22 Pratt and Whitney Plain, 36in. by 2in., 
Five Brown and Sharpe Universal. Internal and 
External, Four Heald No. 70 Internal, Two 24in. Disc. 
One 30in. Universal, by White, Paisley, One No. 2 
Lumsden, Thirteen No. 2 Brown and Sharpe Surface, 
and Five various Tool Grinders; FOURTEEN GAS 
HARDENING and TEMPERING FURNACES and 
Two Lead Baths, by Vickers, Richmond and others ; 
Nine Hack Saw Machines, by Herbert. Manchester ; 
wo Lucas “‘orizontal Boring Machines; THIRTY 
THREE SCKEW-CUTTING and PLAIN LATHES, 
consisting of One 15in. Haworth Chucking Lathe, 


One i2¢in. Swiit 8.8.8. Lathe, One 10jin. Haich | 


5.5.5. “athe with 21ft. gap bed. Two Heavy duty 
12in. sathes, by Dean, Smith and Grace, Four 8in 
and Ten 5in. Pratt and Whitney 8.8.8. Lathes, Two 
6iin. 5.8.8. by Haigh. One 6in. Hendey Norton, and 


Ten 5in. and 6éin. Plain by Pratt and Whitney, One | 


5Siin. by lin. Pratt and Whitney Turret Lathe ; 
Sixty-three Profiling Machines, two and three-<pindle 
by Pratt and Whitney : NINETEEN POWER 
PRESSES, by Pratt and Whitney : THREE PLAN- 
ING MACHINES, 6ft. by 2ft. by 2ft.. by Whitcomb 


Blaisdell ; THREE SHAVING MAC HLNES, _ by 
Be fae Whitney; ONE 10in. SLOTTING MA 
CHINE, by Seats Four Rivetting Machines, by 
Fs ; T STRAIGHTENING PRESSES 


iHT 
and TWH ive MANDREL PRESSES: Three Tat 
marking Machines ; Fa he Spline Milling reine, 
” Pratt and Whitney TWO BRADLEY 
CUSHIONED HELVE “H AMMERS : 120 Lincoln 
Type AUTOMATIC. UNIVERSAL apd HAND 
MILLING MACHINES ; TWO BLISS POWER 
PRESSES. Nos. 724 and 20; EIGHTEEN HEAVY 
DROP STAMPS, by Billing “and Spencer; THRE! 
CUTTER GRINDERS, 24in. and 12in.; Engineers’ 
Shaping Machines. by Butler and Greenwood and 
Batley ; DIE SINKING and RIFLING MACHINES ; 
Valuable 50-Ton POOLEY STANDARD GAUGE 
RAILWAY WEIGHBRIDGE and 20-Ton WAGON 
WEIGHBRIDGE : WOODWORKING PLANT, com- 
prising one each 24in. Roller Feed Cireular baw Bench. 


18in. Cross-cut Saw Bench, 30in. Band Saw, ' 


Pendulum Saw, Roller and Radial Sand-papering 
Machine, Vertical Moulding, Spindle, Three Hand 
and Chain Morticing and Boring Machines. Hori 
zontal Square Morticing Machine, and zwo 14in 


Plain Cireular Saw by gon, Sagar and | 





others, TWO G RINDSTONES, Pare Climax Smiths 
Hearths. Sft. Gin. Exhaust Fan with ducts. Duplex 
Fan with Piping; 500-light Gas Meter, other Acces 
sories for Gas Furnace; quantity Small Tools and 
Miscellaneous Effects 

On View, Friday, July ist, and Monday, July 4th. 
from 10 to 4 

ADMISSION BY CATALOGUE ONLY 

Catalogues may be had of the Depot Manager at the 
Factory, or of the Auctioneers. Mesers 


Edwards, Son, and Bigwood, 


Edinund-street, Birmingbam, and 95, 
High-street,’ Bromegrove 6220 1 


IMPORTANT PIECEMEAL SALE of HIGH-CLASS 
MACHINE TOOLS and ENGINEERS’ SUNDRIES, 
being the Surplus Stock of MACHINERY HALL, 
Ltd., Machine Tool Merchants. Halifax. 


F.! S. Airey, Entwistle and Co. 


have received instructions from Machinery Hall, 
Lid.. to SELL by AUCTION, on the PREMISES, 68, 
HORTON-STREEBT, HALIFAX, on WEDNESDAY 
JULY 6th, 1921, 


200 NEW HIGH-CLASS 
x , 
MACHINE TOOLS AND 

i. Y ’ Thom ? ¥ vT Ty ‘ 

ENGINEERS’ SUNDRIES 
Including 

14 RADIAL PRL MACHINES from 3ft. 6ir 

to 4ft. éin. radiu 
20in. VE RTIC a DRILLING MACHINES 
POWER HAMMERS 

58 LATHES from 6éin. to 16in. centres, with cone 

and all-geared headstocks 
PISTON RING LATHES 

2 INTERNAL GRINDERS 

10 PLANING MACHINES from 3ft. by lft. 6in. to 
Sit. by Sft 

13 CRANK SHAPERS from Sin. to 30in. stroke 

2 l2in. to Idin. TRAVERSING HEAD SHAPERS 

7 SLOTTING MACHINES from 5iin. to 6¢in. stroke 

6 PUNCHING MACHINES 

¥ SHEARING MACHINES 

} GUILLOTINES. 

1 CROPPING MACHINE. 

Together with a large variety of ENGINEERS’ 
SUPPLIES, comprising Angle Plates, Lathe Chucks. 
Vices, Surface Plates, Vee Blocks. &c.. by the follow 
ing makers -—S. Appleyard and Co., Ltd.. Halifax ; 
Denham's Eng. Co., Ped . Halifax ; “A. Kinghorn and 
Co., Ltd., Todmorden; Oldfield and Schofield Co., 
Halifax ; Ormerod’s Tool Co.. Ltd., Hebden Bridge ; 
Scott Bros. (Halifax), Ltd., Halifax; Smith, Barker 
and Willson, Halifax; Summerskill Bros., Ltd., 
Sowerby Bridge; Geo. Swift and Sons, Ltd., 
Halifax: F. Town and Sons, Halifax. 

The tools are absolutely new and perfect in every 
respect and carry the makers’ usual guarantee 

Sale to commence at Eleven o'clock in the forenoon 
On view two days prior to sale from 10 a.m, to 
5 p.m., on production of catalogue 

Catalogues (price 18, each) may be had from 
Machinery Hall, Ltd., 68, Horton-street, Halifax ; 
or the AUCTIONEERS, 10, Norfolk-street, Man 
chester. 5303 


FOR HIRE 
BR HIRE. PUMPS and WELI-BORING a 
Wells, 





24in. 


for Contractors’ Deep 
die K. RICHARDS and CO., Upper Ground. 


London. 5. Be Telephone No. . 978 Hop. _ 





Se, ae TUBE CO., Ld., Birmingham 


: “* Weldless, Birmingham.”" 


elegrams 
Original Makers of WELDLESS STEEL TUBES of 
Water-tube Boilers. Locomotive Boilers, Superheaters, 
Shafting, Hydraulic Work, Boring Rods, etc. 


ad un 








For continuation of Small Adver- 


tisements see page iv 


“Bishop’s 
~ Gallge == Glasses - 


AND HARDENED REFLEX GLASSES 


WILL RESIST THE HIGHEST STEAM PRESSURES KNOWM, THE GREATEST ERAT, 
AND ALL VARIATIONS OF TEMPERATURE. oe soni 


Tacerme § & C, BISHOP & CO., St. HELENS, LANCASHIRE. 








ili 


Adamant” 


MARK 










saa 














HAMMERED 
CAST IRON 
PISTON RINCS 


By the Davy-Robertson 








All sizes from 2}in. 





Special Piston Ring Iron 
Quick Delivery. 


The Standard Piston Ring 


& Engineering Co. 


LTD 


Premier Works, 
Don Road, 
SHEFFIELD. 


Telephone No. 214. 


> Telegrams— 
Ocean, Sheffield. 











‘Honest Leather 


That’ sall you need worry about 





ie vt -— 
MONS The- rest — efficiency, long 


‘Wada 
ALYY 


Fleming, Birkby & Goodall, 


Telegremer-Pioning HALIFAX, Eng. 


Telephone— 1148 2 "1149. 








when ordering 


LEATHER BELTING. 








service, cost per horse power, 
are all solved in that one 






phrase. 


“INEXTENSO” 


Is our brand-name for Belting 
made from Honest Leather 
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PENCILS ARE BRITISH MADE 
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Pencil in the World for Engineers, Draughtsmen, 
and * wend use because of its smoothness and great durability. 
Made in all degrees by The Royal Sovereign Pencil Co., Ltd., 
Falcon Pencil Works, Battersea, S.W. Famous over 100 years, 


B tm ent to H.M. the King. 
dome Sold by all Stationers. 
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Burckhardt Engineering Works. 


COMPRESSORS & YACUUM PUMPS. 
Delivery from Stock. 
236. Vieterta St. Westminster, 6.W.1. Werks Basle, Switeeriana.' 











g =x: 


4+®@ 








CHANWELS, FLITCHES, AN 
(| Steel Jeists in Stock from % x 74 te 3 x jdm. 


Offices & Warehouses: 


- ee - 


Cc. DUN BKB ERLEYW « Co. Eup. 


JOISTS IN EVERY LEADING SECTION 
COMPOUND GIRDERS, STANCHIONS, &c., RIVETED UP WITH DESPATCH FROM STOCK MATERIALS. 


GLES, TEES, SHAFTING; BARS, aad Large Assortment of every description of Iren and Steel required in Fegivesring Works. 
Telephones— 6400 [6 lines). Section Beok on Application. 


Telegrame—Alex Manehester. 


STORE ST., 


FROM STOCK OR FROM WORKS. 


MANCHESTER. 
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FOR SALE 








VOR SALE, ELECTRIC LIGHTING SET, by Lister 
and Co., Size E, 110 volts, complete with engine, 
dynamo, battery, and switchboard gear; never been 
Owner prepared to accept any reasonable offer.- 
NRY LEA and SON, Consulting Engineers, 38, 
Bennett’s-hill, P3526 @ 


OR SALE. First 
SLEEPERS; main 
for sidings, cart roads, &c.—R. 
Re Broadway, Ealing, W. 5. 
764 


Birmingham. 








Quality SECOND-HAND 
line, uncreosoted ; 

. NEAL and € 
eee Ealing 





OR SALE, Good Working Order. RS SIX. 
COUPLE ‘D TANK LOCOMOTIVES ; ONE 

12. Toe Fowler STEAM ROAD ROLLER, S itn jib ; 
NE 12-Ton Wilson NAVVY; also JUBILEE 
WAGONS, 24in.. &c.—Apply, W. KING, Merton 
mpute, Wellington-road, Bromsgrove, Worcs. P3358 a 








Fk SALE, in First-class Condition, 
National GAS ENGINE with 8 WATE 
Belt-driving 46 K.V ore ATOR, compound 
wound, 120 v.: also aw ITCH F PANE L. GAS PLANT, 
by National, consisting of producer and scrubber.— 
Apply, CHAUCER PRESS, Bungay, Suffolk, 5298 ¢ 


50 B.H.P. 
R TANKS. 





33 ALE, NEW TURBO- GERERATOR and SUR- 

FACE CONDENSING PLA 

One 5000 K.W. equal 6250 ae v ‘A. Turbo-generator, 
6600 volts, 50 cycles, steam pressure 200 Ib., super- 
heat 250 deg. Fah. Surface condenser designed for 
cooling water inlet temperature of 80 deg. 

This plant is practically completed in makers’ works 
in England. 

For particulars and price address, 5274, The Engineer 
Office. 5274 4 





OR SALE, ONE NEW “ PRIESTMAN ” 
CRANE GRAB DREDGER, “EE” Size,com 
plete, ready for immediate delivery. At bargain 
price to clear. 
Apply. R. H. NEAL and CO., Contractors’ 
Beene, 53, Tbe Broadway Ealing. London, 
. "Phones, Ealing 1951 and a 
4 @ 





pi ** Snoslaen, Ealux, London. 
Fe SALE, ONE 45 B.H.P “* Grice"’ GAS 
ENGINE, cylinder 13in. by 23in. stroke, two fly- 
wheels, magneto ignition. very good order; can be 
seen working.—Address, P3510, The Engineer Office. 
P3510 G 





| pe SALE. ONE 200 K.W. and ONE 100 K.W. 
ECTRIC GENERATING SETS. Belliss Com- 
pound High-speed Engines (120 8.P.) direct 
coupled to E.C.C. Dynamos, 220 v. D. YG. Most modern 
want, a—_ new = = au condition. Can be 
nder steam time.—Apply. WOLVER- 
HAMPTON CORRUGATED IRON CO., use, Elles- 
mere Port, near Birkenbead. 052 @ 





ELECTRIC MO’ 
ePORTABLE STEAM ENGINES. 
‘P.; STE BOILERS, CRANES 


R SALE 

6 to 300 H.P.; 
to 40 N. AM 

CHINE TOOLS of every description ; 


from 8 





reasonable . immediate delivery.—J. T. 
and SONS. 37, Queen Victoria-strest, 
London, E.C. Tel., City 3938. Ex. 
R SALE. THEODOLITES, 
DRAWING INSTRUMENTS. ND-HAND. 
. 888, High Ho Ww.o, 


(Onpestie Gray's Inn- 


Fess SALE. LEV 
AWING TNSTRUMENTS, SECOND-HAND. 
CLARE SON'S. $38, High Holborn, W.C. 
(Opposite Gray’s Inn-road). Ex. 





R SALE, THREE Equal to New 34-Ton SHIP. 


FOR SALE. 


N®%, TRIPLE- ge ENGINES, Stin., 14in. 
stroke, surface 
‘balit for steamer by eminent rm Immediate delivery 


am be siven. 
"50/300 EP. aes Gas Areas by the Power 
orporation, com with all piping, and set of 
fire-bricks, condition cqual to new. 
26 B.H.P. Fielding PARAFFIN andy complete 
tanks condi 





Nearly New G SET, comprising twin- 
cylinder 9 B.H.P. ne 
coupled to Ma 220 volts, 23 amps.. 
D.C., with teak panel tehboard fi 

CAL ng -TOBULAR BO by 


aft. 
Rew condition, pA J with fittings. 


W. J. COE and CO., 
CONSULTING ENGINEERS, 
6. BROAD STREET-AVENUE. LONDON, E.C. 8. 


Telegrams, “‘ Enginemen, Ave, London.” Telephone, 
London Wall 1892. 4480 @ 





FOR SALE. 


U Aeaazy x. of CONTRACTORS’ and ENGI- 
NEERS’ PLANT, comprising Locomotives, Steam 
Travelling AL Steam Derrick Cranes, Steam 
Goliaths up to 40 tons capacity, Titan Cranes, Railway 
Wagons, Tip Wagons, &c.—Apply. TOPHAM, JONES 
and RAILTON, Ltd., Crymlyn Burrows, Swansea 
P3536 G 





| eer SAL 
SL OTTING MACHINES.—New Self-acting Ma- 
chine, by Wilkinson, up to 8in. stroke, admit 46in. 
New 12in., by Buckton, admit 48in. 
Geared Machine, by Cunliffe and Croom, stroke up 
to a. admit 7in. from tool to standard. 
HAPING MACHINES.—New 16in., crank driven, 
24in, keyseating capacity for shafts. 
New Pillar Type, by Kelly. 20in. stroke. 
Double Head, by Shepherd Hill, 14in. stroke. 
MILLING MACHINES.—Plain Horizontal, 16in. by 
5tin, table. 
Universal, 3ft. by 6}in. table. 
LATHES.—25in. Harvey, 38.5. and S., 36ft. bed by 
4ft. wide, bed to take motor, weight 25 tons. 
3.8. and S., 35ft. bed; fine. 


18in, Lang Lathes, ae. 
up-to- ie practically ne 

PHILLIPS, Emlyn Works, Newport, 
Mon. 5330 @ 


FOR SALE. 





Tun of  aated 15in. CAST [IRON DOUBLE 
FLANGED PIP 
137 ft. Lenstbs of 6in. DITTO. 97 6ft. Lengths 
of 6in. DITT 
54 6in. EQUAL TEE PIECES. 


The flanges on the pheve pipes are MACHINED 
and DRILLEP to B.8.T. N 
ONE NEW Belt-driven °vecttcal 16tin. by 10in 
ATR COMPRESSOR, double-acting, 414 cubic feet 
per min., to 30 1b. pressure, with Receiver, 
8ft. “3 3ft. 6in. dia., by Arnold Goodwin and Son. 
ONE Vertical AIR COMPRESSOR, by Reavell. 
4in. cyls., aoe 19 cubic feet of free air per min., 


. press 
ONE 35,K.W. DY NAMO, 230 volts D.C., 152 amps., 
850 r.p.m., by the Pheenix Dynamo Mfg. Co. — 
ONE 35 K.W. DYNAMO, 230 volts D.C., 153 amps.. 


1100 r.p.m., by the Brush Electrical Co., Lough- 
borough 
50 N.H.P. LOCO. TYPE DOC, by Davey- 


Paxman. reinsure 150 Ib. pressu 
ONE 1ift. by 5ft. Patent VERTICAL BOILER, by 
we. No. 11,508, will reinsure 100 Ib. 





YARD ELECTRIC WINCHES, 
JOHN H. RIDDEL, Ltd.. 40, St. Enoch-sq 
Glasgow. ‘a1 0. a 


~ ONE 10ft. 9in. by 4ft. 9in. Patent VERTICAL 








Fo SALE, 2500 FEET of 3in. by 33in. New Solid- 
d drawn STEEL TUBING, suitable for 1 ton pres- 
sure per square inch —JOHN SHAW and SONS 
(Salford), Ltd., Wellington-street, Salford, Manchester, 
5323 @ 





FOR “SAL E. 


OILER TANKS, 25ft. 


storage 

HYDRAULIC PLATE FLANGING MACHINE, by 
Smith Bros., takes plate 20ft. by lin.. W.P. 15 

Ra DRAULIC CHANNEL st ANGL E CROPPER, 

kes sections up to 16in., W. 500 Ib 

“HYDR AULIC PUMP, belt ft. through gearing, 
three throw, 2in. rams. complete with accumulator ; 
makers, Hugh Smith and Co. 


by 5ft. dia., suitable for oil 


isft. PLATE EDGE PLANING MACHINE open 
ends, turnover tool-box 
Cameron LEVER PUNCHING and SHEARING 


MACHINE, iin. punch gap 2lin., shear gap 


2o1n 

BEAM BENDER and , - —/ ie 
beams up to 12in., motor dri 

PLATE STRAIGHTENING. M ACHINE, seven-roller 
type, for plates 5ft. broad up to in. thick. 

Apollo COMBINATION TURRET LATHE, 
23in.. hollow spindle, takes 4#in. bar 

BORING and FACING LATHE, 


Particulars from— 


MURRAY, McVINNIE 


AND CO., LTD., 5341 a 
MAVISBANK, GLASGOW, S§.8. 


plates, 


to take 


swings 


swings 36in. 


OR SALE.— 

MANU HAVE IN .STOCK THE 
FOLLOWING E MACHINES, ALL OF SUPE- 
RIOR MANUFACTURE :— 

Various Mild Steel Hoppers, 80 to 1000 cub. ft. 
capacity, tin., 3-16in., and 1-ain. plating 

Various Bucket Elevators, 12in. and 14in. buckets, 
cotenty enclosed casings - ~¥- riveted, from 20ft. to 

65ft. centres 

One Worm Conveyor, 10in. dia. by 12ft. long, plate 
worm, complete with cast iron bevel gearing at one end 

One Heavy Duty Slat Conveyor, 3ft. 6in. wide by 
170ft. long (can be shortened or lengthened as re- 
quired), complete with superior bushed roller chain. 

Two 5 H.P., One 3 H.P., One 2) H.P. protected type 
squirrel-cage Motors, 400 volts, 50 cycles, 950 r.p.m., 
complete with starters and switches 
For full particulars address, 5271, The Engineer, 


FOR SALE. 


NE 500 K.W. ELECTRIC GENERATING SET, by 
British Westinghouse, 440/500 volte, triple 
expansion engine. 

ONE nearly new Worthington-Simpson PUMPING 
ENGINE, capacity 108,000 gallons per hour, witb con- 
denser. Drawing on application 

TWO splendid Second-hand $-TON STEAM LOCO. 
MOTIVE CRANES, by Thomas a and Sons, of 
Rodley, jibs 28ft., standard gaug yi 
in London ready for delivery : done very little work. 

TWO Colonial Type LOCO. — each 10/12 








H.P., 150 lb. preaeare, made by Robe: 
ons Cochran ERTICAL’ BOILER, 10ft. by 
4 n.. 90 Ib. mm... 


ft. 

ONE 40 H.P. LOCO. TYPE BOILER, copper bor, 
copper tubes, 160 lb. pressu 
sone” smaller LOCO. and VERTICAL 

TWO Vertical Tangye GAS ENGINES, each 160 
B.H Ps sai —y— for direct coupling ; could be worked 
a pr 

ONE CART WEIGHING MACHINE, capacity 10 
tons, platform 12ft. by 8ft., with ticket printing 
*pparatus 

RILLEVD STEEL JOISTS, 4in. oy =. up vw idia. 
vy Gin., all sections, new and secon 

Also New GALVANISED CORRUGATED SHEETS, 
4, 9, and 10ft. by 24ft. gauge. 

GEO. COHEN, SONS and ©CO., 600, Commercial- 
road East, London, E. 14. Ex. 


BOILE 4; + pt Hopwood, No. 11,455, will 


Ib 
TWO WALL RADIAL DRILLING MACHINES. 
centre to end of arm 6ft. 6in., overhead motion, three 
speed cones, makers Rushworth, 
STANLEY ENGINEERING CO., 
BATH. 


Ex. 





YOVERNMENT STORES AT SLUMP PRICES.— 
Galvanised Corrugated Sheets in all lengths. 
Black Corrugated Sheets, 6ft. and 7ft. lengths, 3s. 

per sheet. 
500 Tons Granite Setts. 
3-Ton Steam Crane. 
English Oak and Elm Logs cut into planks 
Decauville Railway. Foden Steam Wagons 
Steam Air Compressor. Tratlers 


500 Tons Hard Core. 


Bar Steel. Motor Wagons. 
austen Government Huts of all sizes. 

vir 
Roof Trusses, 30ft. span. nae. 

sam > —_ Nails. 

Every description of 

en Metal. Building Material. 
Roofing Felt. Generating 2e. 


# 200,000 Post Office Hessian Sacks, second-hand. 
75,000 New Jute Sacks. 
Samples will be sent free on receipt of 1s. 6d. per 
sack, Apply, PHILLIPS, MILLS and CO.. Ltd., 
Bridge Wharf, Battersea, S.W. 11. 5355 o 





V ACHINE TOOLS, High Class and Evestinny New 
< at p Sore prices to save removal. including 

Cinet: i No. 3 Y No. 3 VERTICAL and HORI- 
ZONTAL MILLE 

Archdale and Rempemith HORIZONTAL MILLERS. 
ann DUPLEX HORIZONTAL BORING MA- 

Gleason Automatic Spiral Type BEVEL GEAR 
GENERATING MACHIN 

FOUR No. 3 Herbert AUTO. CAPSTAN LATHES 
with full equipment. 

THREE No. 4 Herbert AUTO. CAPSTAN LATHES 
with full equipment. 

Bryant-Symonds “Mark 2 SCREW CORRECTING 
ROOM and other LATHES. DRILLS, 
ERS, &c., and a lot of NEW HIGH SPEED 


DRILLS. 
OSEPH PUGSLEY and SONS, Ltd., ar 
Tronworks. Lawrence Hill. Bristol. 





TEW TURBINE PUMPS, Electric or Petrol-paraffin 

driven, capacity 500ft. head, 143 gals. per min., 

direct- coupled type; immediate delivery. —— 
H, GARDAM and CO., Ltd., Staines. 10 G 





NE Solid Helical SPUR WHEEL, 57in. + Lin 
ONE 
54 teeth. . pitch, Sin. 
together st Siliin. centres. Price £50, 


order. 
Address, 4429. The Engineer Office, 4429 @ 





NE 5-Ton CRANE, 50ft. Jib, ppeiety New. 
ONE 5-Ton Coles CRANE, 35ft. 
MOTIVE, eo Ib. pressure. 
E, 160 lb. pressure. 
» 140 Ib. pressure. 
: OTIVE, 160 lb. pressure 
ONE 10in. 0-4-0 LOCOMOTIVE. 140 Ib. pressure. 
FRANK EDMUNDS, Barlaston, Stoke-on- Trent. 
53. 353 sy 





PU ties —2340ft. Run of New C.J. FLANGED 


2700ft. er 8in. STEEL SPIGOT and SOCKETED 


PIPES. 
2473ft. of 4in, SCREWED and SOCKETED PIPES. 
of 3in. DITTO GALVANISED. 


. of lhin, DITTO GALVANISED. 
JOSEPH PUGSLEY and SONS, Ltd., Cattybrook 
Ironworks, Lawrence Hill, Bristol. 5333 o 





75 lb. per yard, and 


AILS, About 160 Tons, 
per yard, with Fish- 


about 40 tons of 20-25 Ib. 





plates. Also SLEEPERS, new and second-hand.— 
JOSEPH PUGSLEY and SONS, Ltd., Cattybrook 
Ironworks, Lawrence-bill, Bristol. 6334 a 





MACHINERY FOR SALE. 


Turbo Generators, A.C. and D.C. 


i mm = W. British Westinghouse. 
mixed volts, 50-period, 3-phase, 
built 1915.9 with Roturbo electricaily -driven Jet 
ndenser. 

TWO 1000 K v- Willans- Bygeens E.C.C., 
6600 or 3300-volt, 50 period, 3-phase, witb 
surface Am plant complete. 

TWO 1000 K.W.., 50-period, 


3300 volts, 
THREE 1000 K.W. Exhaust Steam, 440 





8-phase. with surface condensers. 


volte D.C, 

NE 800 ge’ Willans-Siemens, 6600 
vote 50-period, 3-p 
ONE 750 EW “525-volt, 50-perioa, 
$-phase. makers A.E. Company, witb 


surface con 
600 K.W. wpset- -pressure Parsons- 

Siemens, 230-volt D.C 

ONE 600 K.W. Wesiinghouse Impulse 
Reaction type. 440 volts 

ONE K.W. Westinghouse-Parsons, 
440 volts, D.C. 

swO 100 


‘K.W. Turbos, 440 
8-phase 


50-pe' B.T. 

SWITCHBOARD (brand new), for 460/550 
volts. 50-period, by B.T.H . 
33ft. long, 

instruments ; 
cases ready for , a - 


Generating Sets, D.C. and A.C. 


ONE 300 K.W. and TWO 200 K.W. Diceel 
Dick-Kerr, 2000 volts, So-oqtes. 2-pbase. 

= 300 K.W. Belliss-Jackson. 460/500 
volts. 

ONE 250 K.W. Belliss-Silvertown, 440/500 


THREE 200 K.W. Belliss-Siemens, 3300- 
volt, 50-perind. 3-phase. 
200 K Alien, 250 volte 


terpole. 
ONE 155 K W. Bellies-Parker, 125-volt. 
FOUR 150 K.W. Belliss-Houston, 220-volt, 
witb surface condenser. 
NE K.W., 220-volt, low-pressure 
TURBLNE for running on exhaust from the 
above four 150 K.W. sets, complete with Le 
Blanc Multiple-jet Condenser, also switch- 
board, piring, connections and spares; will 
sell as a complete plant or separately. 

ONE 55 K.W. Flargreaves, 110-volt. 

ONE Brand New Generating Set. compris- 
ing 300 H.P.. ae National Gas Engine. 
coupled to 200 K.W. Mather and Platt 440-volt 
D.C. Generator, with suction plant complete. 


Motors, 440 and 220 Volts, D.C. and A.C. 
Large number ip _ stock for seamodinge 
delivery from 250 H.P. down to HP. 
Enquiries solicited. 
Lancashire Boilers, etc. 
ous Soft. oy 9ft.. insured 160 Ib. 
EE y Sit. 6 


volts. 


price £950 f.o.r, 


ehunt 


FOUR 30ft. by 8ft., 120 Ib. 

FOUR 20ft. by 7ft. 6in., insured 80 Ib. 
ONE 28ft. by 8ft.. insured 170 Ib. 

TWO 2s8ft. by 7ft. 6in., 150 Ib. 

TEN 26ft. by 7ft.. comprising eight Gallo- 


way patent and two Lancashire type. each 
with best fittings. including Hodgkinson’s 
patent stokers, superbeaters, dampers, &c. 


&k Boiler, 21,000 Ib. per hour, 
ounnel 180 ib., with superheaters and chain 
grate stokers 
TWO Ditto, 20,000 Ib. per hour. 


Economisers. 


288-tube Green's ECONOMISER, com- 
prising three sections of 96 pipes per section 
insured 205 Ib. 

THREE 128-tube Green's Patent ECONO- 
MISERS., insured 160 lb., new 1916. 

ONE 224 Ditto, Ditto, Ditto. 

ONE » 2 128-Tube Green's latest type 
ECONOMISER, tubes lift. in. long between 
eaders, complete with electric motors and all 
accessories ; insured 160 Ib 

All complete with fittings ready for loading, 


Pumps. 
ONE Clarke-Chapman Vertical Tandem 
Compound Woodeson Patent BOILER FEED 
PUMP, capacity 2500 gallous per bour against 
Sees of 200 Ib., just thoroughly over- 
auled 
ONE Gwynne l4in. CENTRIFUGAL PUMP, 
3000 gallons per hour, 40ft. head, 350 r.p.m, 
TWO New Weir, 5000 gallons, at 175 Ib, 


Locomotives,.Cranes, and Navvies. 


ONE iéin., owas coupled. Hudswell- 
cigke 1918, insured 160 Ib. 
ONE iéin., 4-wheeled coupled, insured 


Ib. 
ONE 12in., 6-wheeled coupled Locomotive, 
veome Sft. diam., wheel base 10ft., insured 


NE 12in. 4-wheeled coupled Hunslet, just 
entirely rebuilt, insured 140 Ib. 

INE 1 Smith Loco, Shunting Crane, 
in excellent condition ; ready for despatch. 

NE hi lee Steam Navvy, 1% 


cu y. 
ONE_10- A. Ruston Steam Navvy. 


Air Compressors. 
Two 2-stage, 2-crank Belliss. 500 cubic 
saat 60 1 direct to 
83 B.H.P. a 225-volt D.C. Moto 
ONE Steam-driven AIR COMPRESSOR, by 
= capacity 200 cubic feet per 
mone Single-stage Alley, capacity 50 cubic 


feet, 60/85 lb. pressure, coupled direct to 
12 H.P., 220-volt D.C. Lancashire Motor. 





Frank Gilman, 


9, Westfield Road, Birmingham. 


Tel. Adgees : Rotherwood, Birmingham, 
Phone: 1081 Edgbaston 





HODES No. 12 Iectinadie Geared Double-action 
PRESS FOR SALE, ne 
15 H.P. MOTOR, 480 volts. 1200 r.p.m. 


condition as new 2 
BO Mansfield, Notts. 
5280 G 


. interpole, 


NEHAM and TURNER, Ltd., 


, FOR SALE. 

Y EVEN Davey- pean ECONOMIC BOILERS 
\ each 1l4ft. by . ‘ ss 
pressure, and TWO OTTO, iss ib Ib. working 
pressure. z 

FOUR New Thompson Dish-ended LANCA 
SHIRE BOILERS, 30ft. by 8ft. 6in., for 150 ib 

FIVE LANCASHIRE BOILERS. 30% by 
7ft. 6in., now insured at 160 Ib. pressure 

ONE LANCASHIRE BOILER, 30ft by 
7ft. 6in. diameter, re-insure 140 Ib. pressure 

LANCASHIRE BOILER, 24ft. by 7ft. @6in 
diameter, re-insurable 80 Ib. per square ing bh 
working pressure. 

TWO CORNISH BOILERS, 28ft. 
meter, re-insure 90 Ib. pressure 

TWENTY-FOUR Marine Type Self-contained 
WATER-TUBE BOILERS, by Messrs. Babcock 
and Wilcox, Ltd., varying in heating surface 
from approximately 1610 to 2813 square feet 
boiler, constructed for a working steam pres 
sure of 270 Ib. per square inch. 

THREE Marine WATER-TUBE BOILERS 
Yarrow, each 4000 sq. ft. heating surfac« 
insure = lb. pressure. 

WO MARINE BOILERS, 10ft. 4in. long by 
12ft. 2in oor Te-insure 150 Ib. pressure 
MARINE TW(¢ TRNACE BOILER, oft. 6i 

diameter by 108, long, re-insure 100 Ib. pres 
sure 


by 6ft, dia 





ONE Hornsby Waste Heat WATER-TUBE 
BOILER, about 40 H.P., re-insure 160 Ib. pres- 
sure 

CAST IRON TANK, about 40ft. by 35ft. » 
Sft. deep, in plates, capacity about 70,000 
gallons. 

SEVERAL HUNDREDS of TANKS, rect 


agular and circular, 10 gallons capacity wu 
wards, at Sheffield and elsewhere. 

THREE mild Steel Riveted Open-top CIS 
TERNS, each lift. 3in. long by 7ft. Tin. wide 
deep by jin. thick, capacity about 4760 
a2 “oe each 

ARGE NUMBER of GALVANISED STEE! 
WIRE ROPES, each 300ft. long by lin. cir 
cumference, thimble at one end. 

SEVERAL HUNDREDS of very good Steam 
Pressure and Vacuum GAUGES, varying in 
diameter and ranges, at our various dismantling 
works 

134 ROOF PRINCIPALS, 
ft. Sin. rise in centre 
e ATALOGUE OF STOCK 

5-6000 Lots 
Inspection invited 
ALBION WORKs, 
SHEFFIELD 


each 21ft. span by 
MACHINERY, 


Free on application 
‘ ee W. WARD, Ltd., 





SLEEPERS, RAILS, AND 
TIMBERS, 


CHAIRS, FISH-PLATES, FITTINGS 
AND ALL COLLIERY REQUISITES. 
Lowest prices anywhere. 
WESLEY’S 


WADDON WORKS, WADDON, CROYDON. 


phone Croydon 2407 
TEL nouns : * Repairs, Croydon.” 4944 


‘STEA M ‘PU MPING 
ENGINES, 


BOREHOLE PUMPS, 
AIR LIFT PUMPS. 
A. C. POTTER and CO., 
DYSART-ROAD TRONWORKS, GRANTHAM. 
Tel.. 251 Grantham. Telegrams, * Pumps, 
Grantham. Ex. 





PANES FOR OTL FUEL.—We Have a Number of 
excellent TAMES. large and small capacity. in 
an deliver immediately. —JOSEPH 
and SONS, Ltd., Cattybrook Ironworks, 
Bristol. 5336 o 


stock and 
PUGSLEY 
Lawrence Hill, 


TIMBER of all Description FOR SALE for Engi 

neering purposes. Horn +» mahogany. yellow 
, on rail London or d/d by motors 
. THOMAS, 11, Duke-street. London 
*Phone, Hop 3502. 5147 @ , 





Bridge, 8.E. 1. 





PPING W VAGONS, RAILS, LOCOS.. &¢ 
All sizes. Prompt deliveries. LOWEST PRICES. 
THE ROM RIVER CO., Ltd., 


7, Beak-street, Regent-street, W.1. 53386 





Bros., stro! 3in.. absolutely new 


-_ ye #- pores PRESSES. by: 
kin 
SOUTH LINCOLNSHIRE 





Apply, AGRICULTURAL 

ENGINEERING CO., Ltd., Spalding. Telephone 147 
5241 @ 
SALE 


ro stacs TURBO BLOWER FOR 
720,000 cubic feet of air per hour at 2} Ib. per 
square inch. Direct coupled to synchronous MOTOR 
running at 0.6 leading LS ae — factor on three-phase 
1000 volts, 50-cycle circuit. Complete with Exciter 
on combination base-plate. (Perfect condition. Best 
offers considered. Seen by sopatetmes ent. 

Further particulars, ROBERT HEATH and LOW 
MOOR, Ltd.. Low Moor Ironworks, Bradford, York 
shire. P3481 a 





JERTICAL BOILER FOR SALE, lift. by 5ft.. 
second-hand, good condition, insure 60 Ib., new 
certificate. What offers ?—YOUNG, AUSTEN and 


wore 4 Arthur-street, Leicester. 5296 a 





30 ) Cwr. HAND DERRICK CRANE, by Johnson 
e Bramley. jib 38ft., with wire ropes; sound 


price £56 on rails.—Apply, HOPCRAFT. Wolver 
hampton. P3529 « 
N.HLP ieee Type BOILERS (THREE), by 
Robey. cellent condition, insured for 105 Ib- 
w.p. THREE L ANC ASHIRE BOILERS, 30ft. by 8ft 
for 120 Ib. Tw O LANCASHIRE BOILERS, 30ft. bs 
7ft. 6in., for 200 Ib—-HARRY H. GARDAM and 
CO., Ltd., Staines. 5307 G 





40 * ‘.H.P. Marshall PORTABLE ENGINE, Cyls 
15in. dia., 100 1b. w.p., excellent condition 
overhauled, immediate delivery —HARRY H. GAR 
DAM and CO., Ltd., Staines. 5308 G 





€ I.H.P. Drop Valve Horizontal Compound 
28 Tandem STEAM ENGINE, by Ruston 
modern high-class engine; delivery can be had imme 
diately HARRY H. GARDAM and CO., Ltd 
Staines. 5309 a 





TEAM near Fo ALE : 

S H.P. Point and Wiszell 

oii . J. and E. Wood. 

All for 85 Ib. pressure, and can be seen at any time 
by appointment. 

THOMAS and GREEN, Ltd., Soho Mills. Womens 





Green, Bucks. "Phone, 2 Bourne End. 
‘TEAM GENERATING SET. 50 K.W. Belliss- 
Siemens, 110 vo. D.C. Compound Engine, modern 


K.W. Stand-by SET by 
GARDAM and CO., Ltd., 
5311 @ 


URFACE Geass. by ‘“* Allens,”’ Bedford, 
ex 1300 K.W. turbo set, 10ft. long by 4ft. Sin. 
dia., 1200 brass tubes, jin. dia., complete with 
Circulating and Air Pumps, Sluice Valve, &c., in & 
order.—Apply, E. J. WEBSTER, 119, Bow-road, 
London, E. 3. 5351 @ 


multipolar type; also 8 
same makers.—HARRY H. 
Staines. 








000 & K.W.. Comprising TWO COMPOUND 
ENGINES, direct coupled English Manu 
facturing Co.’s Compoun Wound Direct-current 
DYNAMOS, 500 volts, 300 K.W. each. Allen's Sur- 
face Condenser, 30,000 Ib., with motor-driven Air and 
Circulating Pumps. Excellent condition. May be 
seen running. Cheap.—JENNINGS, West Walls, New 
castle-on-Tyne. 5319 o 





00 I.H.P. Belliss Triple-expansion High-speed 
12 Enclosed Self-lubricating STEAM ENGINE. 
in excellent cane ; also, 350 H.P 
NGINE, similar to above. 
OARDAM and CO., Ltd... 
3 


5312 G 


“modern type, 
Triple-expansion STEA 

by Belliss.—HARRY H. 
Staines. 


For continuation of For Sale 
Advertisements see page viii 
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MORTON EJECTORS COMPANY 


LETE CONDENSING EQUIPMENTS 


EJECTOR 


VACUUM TO ECONOMIES TO 


28: Lee 50 1. 


LOW nO 
PUMPING 2 § MOVING 
POWER eal PARTS. 


nO 
REPAIRG. 


NO 
ATTENTION. 


Multiple Jet Type. 


en A en Os om mon, STREET, GLASGOW 











NEW DESIGNS 
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On View at our Show Rooms or fi SS=S5=: cram === ‘=== = === =SS=S=S==== i 
Particulars and Photographs by Post. Hl KENYON'S im 
WH Hdl 

Head Office: tt cc 3 i 
CHALFONT HOUSE, Hi Hi 

Great Peter Street, il il 
WESTMINSTER, S.W.1. i EFFICIENT & DURABLE |) 

Hill! FOR COVERING BOILERS AND STEAM PIPES. tH 

Hill mple with Iit{! 

B H ALL & C Ltd ie ewe = cttione i 
° ° oO. + e9 i Ask for “ HINTS ON COVERING.” Post free, i 
LONDON, BIRMINGHAM. GLASGOW, | SHEET METAL DEPT. tl 
NEWCASTLE-ON.-TYNE, HH For Engine Cylinder Lagging, Winding Engine Drum Shields, etc., etc. fi 

it Wm. KENYON & SONS, Ltd., Chapel Field Works, DUKINFIELD i 

Telegraphic Address : Kenyon Dukinfield. eens 44 ence Lyne in 


Hill 
lI 
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| 
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i 
| 
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-R. & J. DICK, Lien. 
| Original Balata Belt. 
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TRADE 





BRANCHES AND AGENCIES THROUGHOUT THE WORLD. 








Factories: 


Greenhead Works, Glasgow, and Passaic, NJ., U.S.A. 
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MERRYWEATHERS’ 


FIRE & SALVAGE BOATS 


for SEA, RIVER or HARBOUR WORK. 
Designed and built to suit special requirements. 
PORTABLE SALVAGE PLANT & LIGHT BOILERS, 


PUMPS driven by STEAM, PETROL ENGINES, or 


ELECTRICITY. 


SPECIAL HOSE ror SALVAGE WORK 


WRITE FOR ILLUSTRATED CATALOGUE 673 


T.E.R, 





MERRYWEATHER & SONS, w. 


GREENWICH, 8S.E. 10, LONDON. 


Spl sore 











a BRITNIC ~ 


4, 0 
WATER TUBE BOILERS & 
MECHANICAL STOKERS. 
200,000 BP. im services. 


THE BRITIGH NICLAUSSE BOILER CO., LT®., 
The Cleek Heuse, Arundei 8t., Strand, W.C. 











The VAUGHAN CRANE 
Co., Ltd., 


MANCHESTER. 
Travelliag Cranee— Runways Pulley Blocks. 











BULLIVANT AND CO., LIMITED 


Stee! Wire Repe Makers, 
Engineers and Centracters, 


BOLLIYAATS’ AERIAL ROPEWAYS, Mi., 
Wee , t--- A" XxX on } = (3 Lim oot. 














The Baldwin Locomotive Works. 


PHILADELPHIA, PA., U.S.A. 
Lenden Office: 
Victoria Street, Londen, S.W. 


34, 
Cable Addresses : 
“ Baidwia, Philadelphia;” * Fribald, Leadoa.” 


See illustrated advt. last week and next week. 





IMPROVED 
BELT LACING MACHINE 
Uses Coil Clasp Lacing— 


the cheapest and most durable; 
} same on both sides of belt and 














flush with surface. 


Belts quickly laced 
and can be connected 
and disconnected in 
z moment. 


The joint forms 
a perfect hinge. 


IN STOCK 
for belts up 
to 6” and 12 


SELSON co. tt. 
83 & 85, Queen Victoria Street, 
LONDON, E.C. 4. 











THOMAS SHANKS * 


dohnstone, 


ADYERTEZMEINT 
ISSUE OF JUNE Sno. 














THE LEEDS ENGINEERING 
AND HYDRAULIC CO.., 


LTD. 
RODLEY LEEDS 


PLMPING AND BHYDRALLIC WACHINERY. && 


near 





Si P. 


Frep* Brasy & C°J™ 


Petershill R 
GLASGOW 


ert wes 


pe. “pst rele x 


tk oi, 2 


oad, 
WwW. 


¥Y Na ~ 


mer STEEL Sneet ROLLING MI ; 
‘GALVANIZERS AND CONSTRUCTIONAL ENGINEERS. 















































————— WORKS; ~——— 
Cuma LoNncoNn. DePTrorn, LiveRPOOL, FALKIRK & BRISTOL. 


Export. OFFICE. 10 Cannon St, LONDON. ec 

















The DRUM ENGINEERING CeLitd 


28, HUMBOLDT STREET, BRADFORD, YORKS. 


FOR:- 


WATER. 
OILS 
SEMI-FLUIDS 
TAR 
ACIDS. 


Telegrams 
DRUM” 
Bradford : 





DESIGNED 
TO SUIT 
ANY METHOD 





















Ce., Ltd. 


Lonpon Orricz: 28, VICTORIA ST., 
Telegrams—"‘ Castings,” Sheffield, & “‘Brickpress, Cam.,” London 


Cataleques en Application, 


PULLAN & MANN’S 


BRICK, TILE & SANITARY PIPE MACHINERY. 


Sole Makers & Head Office: 


THE BRIGHTSIDE FOUNDRY & ENGINEERING 


SHESFIELD. 
WESTMINSTER, 8.W. 





ABO CODE, Fifth Edition 
































Hordern & Mason, 


Engineers, 
Vulcan Press Works, 
BIRMINGHAM, 


Ke * 


Makers of 


POWER PRESSES 


FOR SHEET METAL WORK. 


For Blanking, Drawing, 
Raising & Stamping, &e. 


Also Shearing Machines, Spinning Lathes, &c. 


WORKS ‘RSTABLISHED 30 YEARS. 
Telephone: 35627 Omnrrat. 


PRESSES MECANIQUES 


© travailler Tete, Ebaucher, Etires, 
Entbouttr, ete. 4 repousser. Guillo- 
y Chailies, etc. 


MEXAHAYECHIE MPECCA 
AAA BIPSaHlA, OPOMATKN, WTAMNOBKA ANe 
rosoro meranna aT. A. Dasndbunie CTaHKe, 
—s fan n OD. 


+ re 4 
a it eH 
Dp 
@) THE “MARK OF EXCELLENCE | 
IRONCLAD SWITCH & FUSE GEAR | 


ND ELECTRIC MANUPACTURING Cr U* 
nee FORD STREET, BIRMINGHAM _ % 
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BUCKET DREDGERS, SUCTION PUMP 


HOPPER AND BARGE LOADING, A | E N DREDGERS 
BOW AND 8TERN WELL Te Discharge lato their ewe Hoppers, lete Berges, or 
COMBINED BUCKET AND p 7 pes am rg 

PUMP DREDGERS, CUTTER TRAILING SUCTION 


ROTARY pa a eye HOPPER HOPPER DREDGERS. 


CLAY & HARD MATERIALS. NEW BUCKETS, LINKS, PINS, GEARING, @e. 


HOPPER BARGES, TUGS, D >) OY ee ee Te 
AND FERRY STEAMERS. 
D LONDON OFFICE: 


ESTABLISHED 1878. 91, VICTORIA ST., WESTMINSTER, S.W. 1. 








FLEMING & FERGUSON, LTD., PAISLEY, near cvascow. 


























AIROSTYLE 
PAINT SPRAYING SYSTEM 


FOR 


SURE ECONOMY. 





Equipment for dealing with all classes of 
work, and every variety of material; also 


AIR COMPRESSORS (Stationary or Portable), EXHAUST FANS, etc. 


Full particulars from 


THE AIROSTYLE & LITHOS, LTD. (En.) 


Engineers, 


35, st. Bride Street, LONDON, E.c. “a. Airosty e P int S r- ying oy for Sh'p 


‘and Ce nstru ion 























ey ELECTRIC » STEAM 
CRAN ES OF ALL TYPES. 


STOTHERT & PITT, L” 


BAT H. 


Representatives— Messrs. Richardson, McCabe & Co. Wellington, N.Z. 
M. C. Coates, Melbourne 
Fig. 15 1260. 7 Peacock Bros., Montreal and Vancouver, Canada 





























“reer SAGKMAN § somo 
. -MACHINES? 


THE BEST | vutcen wor! WaANCHESTER. | 

















Lubrication has become an element of industrial OILS, which still stand pre-eminent for reliable 
and mechanical progress in which practical test and economical lubrication. 
conditions form the basis of sound judgment. We now invite the same conditions for our 


———---—, These conditions have for many years been “FISKE” GREASES—produced from pure 
| applied to WILLCOX’S LUBRICATING petroleum base—a group covering every lubri- 


Other Specialities | 





include : | cating need. 
—— — These graded products are being Let us quote for 
aan ” Cellar, adopted by Leaders of Industry ul CO SS vour requirements. 
fo, _Deainers, as their standard of excellence. | “Ts rg ———_—. 
ings & Jointings, NEW $2 to 38 Southwark St., LONDON, S.E.1. 


SS W. H. WILLCOX & Co., Ltd., Tenet eri Sia tina 














——)} 





LOCKED WIRE ROPE = 


MANUFAGTURED BY VvaRrY 


GEORGE ELLIOT & CO., Ltd Werks: CARDIFF. 
ee 
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VICKERS LIMITED 
ERITH. 


GENERATING 
PLANT 
FOR SALE. 


FOUR 150 K.W. D.C.GENERAT- 
ING SETS. 
ENGINES.—B 


elliss and Co., Compound H.S., 


boiler pressure 1f0 Ib., speed 360 
r Pp m 
GENERATORS British Thomson-Hous- 
ton, direct-coupled multipolar, 210 
volts, shunt wound. 
CONDENSERS.—Wheeler, Surface, steam- 


driven air and circulating pumps. 


SW ITCHBOARDS. 


watt meters, 


Complete with amme- 
rheostats, «ce. 


ters, 


ONE 500 K.W. D.C. LOW PRES- 
SURE TURBO GENERATOR 
SET. 


TURBINE Fraser and Chalmers, con- 
structed for running on live steam or 
for utilising exhaust steam from the 
above 150 K.W. sets, 2500 r.p.m. 


Ltd. 2 Gener- 
, coupled in tan- 
210 volts, shunt 


GENERATORS.—V ickers 
each 250 K.W 


to turbine, 


ators, 
dem direct 
wound. 

Jet, with 


CONDENSER Le Blane Multiple 


combined motor-driven rotary air and 

water pump. 
SWITCHBOARDS.—Complete with amme 

ters, wattmeters, speed indicator, 


rheostats, &c 


PIPING AND SPARES Steams and Con 
denser mains, approx. 200ft. run, with 
atmospheric valves, separators, traps, 
&e. Spare armatures, engine and 
generator parts, &c 

The whole plant as specified above com- 


self-contained, and econo 

mical generating unit and is in good ¢ ondition. 
A portion has been dismantled and partly 
packed, and the whole is ready for immediate 


delivery. 


prises a complete, 


BOILERS. 


ONE ™ Clima» W 
tion 6000 Ib 


160 Ib. 


ater-tube Boiler. 
working pressure 


evapora 
per hour, 


lOft. by S8ft. Sin 
evaporation 4000 Ib per hour, 


160 Ib. 


TWO Semi-Mari 
diam., 


Boilers, 
working 


pressure 


fin. 
hour, 


ONE Semi-Marine Boiler, 10ft. by Tit. 
diam., evaporation 3500 lb. per 
working pressure 125 lb. 


THREE » Boilers, 29ft. 
diam., 6000 Ib. 
working pressure 80 lb. 


by 7ft. 6in. 
per hour, 


Lancashire« 
evaporation 


diam., 
working 


ONE Cornish Boiler, 16ft. by 5ft 
evaporation 2500 lb. per hour, 

pressure 40 Ib. 

ONE Ditto, 131t 
tion 2000 lb. 
40 lb. 


by 4ft. 6in. diam., evapora- 
per hour, working pressure 


FEED PUMP. 
ONE Weir Single-cylinder Direct-acting 
Vertical Feed Pump, delivery 6630 gals. 
per hour, 20in stroke, 


All available for immediate delivery. 


Offers for the above plant are 
invited, and an inspection can be 
made on application to the Works 
Engineer, 
Erith. 


Messrs. Vickers Ltd., 


ere 








WORK WANTED 











WORK WANTED 

















WORK WANTED 











Y = i ft al 
CASTINGS. 
V ALLEABLE IRON, STEEL, CAST IRON. 
i Competitive prices Good deliveries. 
Fonderies Thome and Cromback. 
Fonderies De Boulogne-sur-Seine. 
Sole Agents for Great Britain : 


MORSE AND TAYLOR, 
124, VICTORIA-STREET. 8.W. 1. 


Phone, Victoria 8260. 5164 1 











ads 

ULDING. 
Westland F 
(Branch of Petters Ltd.}, YEOVIL. 























CASTINGS. 


SMALL IRON CASTINGS FOR 





= (RON). ~-. -¥ WANTED 

any weight and size (Yorkshire 
district), machined necessary .— Addrest. 
4444, Tl ce Engineer Office. 4a 1 





ENGINEERS. 
GARTON & KING, 











pn sscErEe. 


Any Class of 
Consultations 


DRAWING, TRACING, 
Tools and jigs a speciality. 


arranged, ‘ie send instructions, sketches and/or draw- 
EXETBR FOUNDRY, EXETER, P3405 t ings. Satisfaction guaranteed.—D, D.T., 1, Sandy- 
bill-road, Lford, Essex. P3423 1 

















TRANSMITTING 
THERMOMETER 
(Indicating —— 
also Recording). 





New Patent Compensated TRANSMITTING 
THERMOMETER-—any range between — 35° 
and + 1000° Fah.; guaranteed accurate to 
within 1%; flexible tubing to 75 ft. 


solicited for any type of Thermometer. 


Enquiries 


Write for List ‘*C€ 2." 


EGRETTI @ ZAMBRA 


38,HOLBORN VIADUCT.E C1. 
Half Moon Works, 
N.1, LONDON 


Factory 


Barnsbury, 














ae 


BY DIRECTION OF THE DISPOSAL BOARD. 


FOR SALE BY TENDER 


A LARGE NUM 


PUMPS (Steam and Oil 
ELECTRIC LIGHTING SETS, 
AIR COMPRESSORS, TUGS, LIGHTERS, 


AND 


VARIOUS OTHER PLANT, 
At OSTEND and-ZEEBRUGGE, BELGIUM. 


Reapy ror ImmMepratTe Use 


In Goop CONDITION AND 


TENDERS CLOSE 10 am. 28th JUNE, 1921. 


Full particulars, &c., to be obtained on application to the CONTROLLER, 
Earls Court Exhibition, London, 8S.W. 5. 


Block G., 


BER OF 


Driven), 


D.B.1.E. (1), 
5238 





NGINEERING FIRM, with Up-to-date Plant, 
4 including Automatic, Capstan and Centre Lathes. 
Grinding, 
OPEN to UNDERTAKE 


Gear-cutting and Milling Bovine. are 
the MANUFACTURE o 


REPETITION PARTS or COMPLETE ARTICLES 
Inguiries solicited.—Address, 5196, The Engineer 
Office ¢ 5196 1 





IRON CASTIN GS (up| to 15 te tons each) 


iam, Dev and Greensand. 
Masbine Masia Gear Wheels so Sp Eh. din, 
Fly Roepe Driving Rang Roy Ra om St Driving Wheels 
=p te 
GEARING OF ALL DESCRIPTIONS. 

Baquiries invited from Engineers and ether users. 
CLAYTON, GOODFELLOW & Co. Ltd.; 
Engineers & lronfounders, Atlas Works, Blackburn 
O02 STABLISHED FIRM of ENGINEERS, with 

complete and up-to-date equipment, OPEN for 
WORK, BOILER 


any quantities of MACHINE 
MAKING, TANKS, PLATING, SMITHS" SMALI 
FORGINGS, or GENERAL ENGINEERING. Quick 


moderate.—Address, 5178 The 
H178 1 

» with Modern Plant, in 

REQUIRES 

HARDENING, 
North 1871 
P3458 1 


deliveries. Prices 
Engineer Office. 
RACTICAL ENGINEER, 
North London, 26 machines, 
PLANING, TURNING, MILLING, 


GRINDING and ENGRAVING, Phone, 


EPETITION WORK WANTED for Capstans 
and Automatice up to lin., Centre Lathes 


up to 18in., and for Milling, Planing, and 
Boring. Complete electrical and mechanical 
appliances undertaken Keen prices. Prompt 
deliverie 


BRUNTON and TRIER, Cumberland Works, 
New Church-road, London, 8.E. 5. Ex 





REPETITION WORK. 


IRMS REQUIRING PARAFFIN or PETROL 
ENGINE PARTS, TAPPETS, VALVES, 
CAM SHAFTS, CYLINDERS and CRANK 
CASES, SMALL MARINE REVERSE GEARS, 
&c., or any high-class work suitable for precision 








boring mills, aut ti and lathes, 
case-hardening. cylinder and ~~ erinders, 
&c., are invited to send their Sees to 
and F. WILLS, Ltd.. Bridgwater 
Wyse to MANUFACTURE SPEC vi. MAC a 
NERY or ENGINEERS’ APPLIANCES 
» machine plant for either heavy. a mec Aine, 
Own foundry and pattern shop.—EASTON 
and JOHNSON, Ltd., Engineers, Taunton, Ex 
D. BERRY and SONS, Engineers, The Albion 
ie Works, Regency-street. Westminster. 8S.W 
(established 1810). UNDERTAKE MACHINING al 
GENERAL WORK. Lathes up to 9in. centres with 
gap beds. Radial and Vertical Drills. Planing up to 
oft. by 4ft. by 4ft.. Shaping. Milling, Gear Cutting 
to 36in. dia., Internal and External Grinding, _ 
Forging, Plate Working, &c 


CASTINGS 


Loam, Dry, or Green Sand. 
Also Machine made Repetition Work. 
Geod Delivery. 


EASTON & JOHNSON, Ld..Taunton. 


HAMWORTHY 


PUMPS 
AIR COMPRESSORS. OIL ENGINES 


THE ey! ENGINEERING Ge Ltd. 
Victeria Street, LON 











WELDING CAST IRON 


a TRY OUR ec 

Loo Ferro Silicon Rods o> 
bf LARGEST MAKERS. 

DELIVERY FROM STOCK 

IRON FOUNDRY (1920) LTD. 

STOWMARKET. Te eg. Foun! y 


SUFFOLK 
Tel. 13. 

















JOSEPH BOOTH & BROS., 
imeved. 


ALL TYPES & ALL SIZES. 
pene 





Ses our full Advt. in alternate isrus. 


CRANE 








Rabber Mill 























THE GOIL 
CLUTCH i: 


LD., 
Phoenix Works, 


JOHNSTONE, SCOTLAND. 


Manufacturers of 


COIL FRICTION 
CLUTCHES 


FOR ALL PURPOSES, 
POWERS AND SPEEDS. 


including 


Cranes, Hauling, Stamping, 
Wire Drawing, Pumping, 
Grinders, Compressors, 


ROLLING MILL 
| _ REVERSING GEARS, 


Plate and Billet Shears, 


Gas Engines, 
Electric Motors, 








Endless Haulage Set having one tar Whee! controlled by Coil Clutch. Transmitting 


p. at 16 r.p.m. 





MARINE REVERSING 
GEARS. 
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Steel Helical Pinion replaced by 


Fabroil Pinion. 


An electrically driven geared pump with very severe conditions 
to meet, and situated in a confined space, was frequently giving 
trouble by the breaking down of the armature windings. The 
drive, by means of a double helical pinion and gear, was 
suspected as the cause of the trouble. 


A Fabroil Pinion with spur teeth was substituted and completely 
remedied the trouble. 


Result—n> muvre armature breakdowns, noise subdued, 
reduced wear and longer life of pinion and companion gear. 


If you have a severe gear problem, put it up to Fabroils 
for solution. 


Reduced Prices. 


Write for illustrated list ER. 246b on Fabroil Pinions. 


The British Thomson-Houston Co., Ltd., 


Electrical Engineers and Manufacturers, 


Head Office and Works - - Rugby, England. 














When first installed this tool 
saved many howrs hand filting 
fer manufacturcd sathe and 
produced the various holes to 
closer alignment 
truly parallel with the saddle 


than the pre 


and more 


—— 


guide tous method 


had done ; adual improvement 


Special production methods, such as 
the one purpose machine shown (for 
finish boring the leadscrew bearings 
and nut, and the feedshaft holes in 
the assembled bed and saddle), keep 
the selling prices of Drummond 
Lathes down, and their quality up, 
respectively to the lowest and the 
highest limits that are possible 
commercially. 


Drummond Lathes 


a higher & guaranteed quality 
at a price that competes. 


For full Details write— 


DRUMMOND BROS., LTD., 
Rhide Works, near GUILDFORD. 


9000 00000000000600000 CSC CoC Ooo OCOE OOOO CCE O OOO OOS eOEeeeCCes 
GUTHUOUSOOOANEOUGOOOUUUOOAEOUGUOAAAOUOOUOOOUOSUUUAEOUUOSURSUUGUUUGGUULGUUAGUUUEUUUOUOAAASUEULLL 

















HYDRAULIC 


JOGGLING PRESS 


OPEN-GAP TYPE 


For SHIP FRAMES, PLATES, etc. 


DEALS WITH WORK OF ANY LENGTH. 
Also for FORGING, BENDING and PRESSING. 
RAILWAY and CONSTRUCTIONAL WORK. 


pared Weight 
Powerful and = 
; about 
Massive 30 
Machine. oe: 





« 


Fitted with Quick-acting Withdraw Cylinder. 
MAIN CYLINDER OF STEEL. RAM 24in. DIAMETER. 
Capable of Dealing with Heaviest Sections. 


HOLLINGS & GUEST, L” 


Thimble Mill Lane, Birmingham. 
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Ten Years in » Bee and 
as good as New. 


The durability of Citroen Double Helical 
Gears can be judged from the fact that three 
250 H.P. sets supplied to a Welsh Colliery ten 
years ago have been in constant use, and are 
as good to-day as when they left our Works. 
No signs of wear can be detected in the teeth, 
notwithstanding the conditions under 
which these 


Citroén Cars 


the load often rising to 400 H.P., that 
is, 60%"overload. The reasons for the excep- 
tional durability of these gears are given in the 
Citroen Gear Catalogue—without doubt the 
finest of all engineering catalogues. A copy 


severe 


! Linn  t 





A 


ii 


operate ; 


ILNITHI 


will be sent you on request. 


ULL UL 


| 
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THE CITROEN GEAR COMPANY LTD., 


as pe Gate, Westminster, London, S.W. 1. 


Telephone: Victoria 7198. Telegrams; “ Heli al, Sewest, Londen 
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KY NOCH 


POWER PRESSES. 





TOGGLE PRESSES 
CAM PRESSES 
INCLINABLE GEARED 


& UNGEARED PRESSES 
also 
SUITABLE TOOLS. 


Full particulars from 


KYNOCH LTD. 


(4 constituent company of 
Nobel Industries Limited.) 


WITTON, BIRMINGHAM. 




















There are many 
grades of FERODO 
LININGS pro- 
duced to meet varied 
conditions. 


When ordering— 
Please give us 
fullest information 
as to service re- 





FRICTION LININGS 


FERODO, Ltd., Chapel-en-le-Frith 


SERVICE DEPOTS at London, Birmingham, 
Manchester, Belfast, Leeds, Bristol, Glasgow, 
Burslem, Cardiff, Coventry. Liverpool, 
Newcastle, and Swansea. 





British 
Patent Nos. 
161242-161137 
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GAUGE IT—DON’T 


Wickman Patent Adjustable 


Thread Snap Gauge. 


WHAT DO YOU KNOW 
ABOUT YOUR SCREWS? 







GUESS IT. 


W: [EN ordinary ring gauge methods 
are used, the gauging costs of a 
small screw are often more than 
the production costs. This is due to the 
time taken in cleaning the screws, 
screwing the gauge on and screwing off 
again, and with all this trouble no definite 
knowledge of quality is obtained. 


With a Wickman Adjustable Thread 
Snap Gauge upwards of a 1,000 screws 
can easily be gauged per hour and by 
unskilled labour too, as the system is 
such as to be entirely unaffected by the 
personal element of the inspector. There 
is no need to clean the screw before in- 
spection ; the gauge does this and the 
testing is practically instantaneous. It 
is quite impossible to force the screws 
through due to the digging-in action of 
the anvils which is one of the features of 
the gauge. 


When a screw is found which does not 
pass the go anvils the inspector can in- 
stantly see which element is interfering 
so that the shop man knows what 
adjustment to make. 


rhis high rate of inspection, coupled 
with a complete knowledge of the 
mechanical strength and quality of the 
screw, and the low maintenance cost of 
the gauge, should appeal to all manufac- 
turers who wish to reduce labour cost 
and scrap to a minimum. 


PROMPT DELIVERY. 


SOLE LICENCEES AND DISTRIBUTORS : 


ALFRED HERBERT LTD. COVENTRY. 


MTT MTT 
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We Design 


Superheaters of 





and Produce 


the Highest Possible Efficiency, 
suitable for any Type of Locomotive and any Service. 











With coal at its 
present price, the 
economic advantages 
and importance of 
superheating cannot 


be over-estimated. 


TELEGRAMS; 


**SUPERTEMP, 
LONDON.”’ 








195, 


BEING experts with a lengthy 
and continuous experience in all 
matters relating to superheating, 
we are in a unique position to 
afford customers the best possible 
advice and assistance in this 
connection, in order that any 


given design may give the 
greatest measure of economy 


and satisfaction. 





Marine & Locomotive Superneaters, LT. 
ww .c. 2. 


STRAND, 
Works: Trafford Park, Manchester. 


The M.L.S. Headers 
and Return - Bends 
have been specially 
evolved to comply 
with the most exact- 


ing conditions. 


TELEPHONE : 
3263 & 3264 CITY. 


» 
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DAVID BROWN 


Bio Red @) Aeked?) 


Self-contained totally enclosed Double 
Helical Reducing Gear for an electric- 
ally driven Reversing Rolling + Mill, 
transmitting 1000 H.P. at 35 r.p.m. 
on slow speed shaft with a gear ratio 


of 105to 1. 


& SONS (Huda) LT 


- HUDDERSFIELD - 




















A Unit Unsurpassed for 


RELIABILITY 





Made in Sizes from 15 to 340 B.H.P. 


ae a 





EFFICIENCY 






g : 
ee 








ing OIL ENGINE 


A56/ Saving on Fuel!! 


Some figures for comparison. 


A 250 B.H.P. Steam Engine 
during 50-hour week would 
use Coal costing, at present 


London Prices eco 83 eve £23 15s. Od 


Similar power could be produced 
by a “ Ruston’ Oil Engine 
ata 


Fuel Cost of ... ... £10 10s. Od. 


The Economical ities f a Ruston Oil Engine 
is seen on reference to the above, or on comparing 
the figure of I}d. per unit for generating 360,000 
units per year at present fuel prices, with the 
prevailing charges or cost of generation. 


The above figure of Ijd. includes all charges’ 
Interest, Depreciation, etc. 


WRITE FOR CATALOGUE A #078 TO— 


Head Office: Lincoln; or London Office: 46, Queen Victoria Street, E.C.4. 
RUSTON & HORNSBY, LIMITED, ENGINEERS, LINCOLN, ENGLAND 
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ENGLISH 


TELEPHONE: HOLBORN 830. 


Turbo-Generator Sets. 


HE almost universal adoption of 

the electric drive in the works 

of manufacturers increases the urgency 

of the call for more and more elec- 
tricity. 


To meet this demand and to provide 
suitable units for the large Power 
Stations now in contemplation, the 
English Electric Company has in recent 
years added to its existing standards 
and is prepared to supply Turbo- 
Electric units of capacities ranging 


from 250 K.W. to 30,000 K.W. 


ELECTRIC 


Company, Limited. 


WORKS : 


DICK, KERR WORKS, PRESTON; ORDNANCE WORKS, COVENTRY ; 


PHENIX WORKS, BRADFORD; SIEMENS WORKS, STAFFORD; 


WILLANS WORKS, RUGBY. 
HEAD OFFICE: 


Queen's House, Kingsway, London,w.c2 


TELEGRAMS: “ENELECTICO WESTCENT LONDON.” 
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AGRICULTURAL s GENERAL 
ENGINEERS Zé 


£4 |] CENTRAL HOUSE, KINGSWAY. LONDONw<. 5 


3) 
re 
Telegrams: Telephone : 
“ AGROENGIC. "PHONE, LONDON.” GERRARD 6850 (6 lines). 


LOW FUEL GONSUMPTION, 
REDUCED RUNNING COSTS, CONTINUITY OF OPERATION 


EFFECTED BY INSTALLING A 


* Garrett ” 


SUPERHEATED STEAM SEMI-STATIONARY POWER PLANT. : 
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RICHARD GARRETT & SONS, LT: 


BRANCH OF 


AGRICULTURAL AND GENERAL ENGINEERS, LTD. 


ASSOCIATING : 


Peter Brotherhood, Ltd. Davey, Paxman & Co., Ltd. 
Charles Burrell & Sons, Ltd. Richard Garrett & Sons, Ltd. 
Burrell’s Hiring Co. Ltd. James & Fredk. Howard, Ltd. 
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SF 
SPECIFIED OUTPUT. 


UR reliance on our workmanship and material 
enables us to specify an output for our tools. 
Backed by our service, the user is thus ensured of 
results that are “ right.” 
You have machining todo? Let us show you our way. 
There is no obligation—no charge for our co-operation. 












ASSOCIATED 


BRITISH MACHINE TOOL MAKERS LTD. 


17, GROSVENOR GARDENS, LONDON, S.W.1. 


And at Birmingham, Bristol, Glasgow, Leeds, V anchester, Newcastle upon- 
Tyae, Sheffield, Paris, Brussels, Rotterdam, Madrid, Milan, Delhi and 


Buenos Ayres. 
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Telegrams: Brecknell, Bristol. Telephone: 3137 Bristol. 


CURRENT COLLECTORS 


For Cranes, Electric Locos, Transporters, Coke Chargers, &c. 
OVERHEAD 
FITTINGS 


of all descriptions. 

















We are now prepared to supply 
most of our Fittings and Collectors 





from Stock or within a few days. 
Write for our new Catalogue, 
which is of particular interest to 
the Engineering Trades. 








Complete Overhead Equipments. 





Slip-Ring Current Collector for Mounting upon the Centre Post of Cranes, etc. 





BRECKNELL, MUNRO & ROGERS, Ltd., 
ENGINEERS - - - = Thrissell Street, BRISTOL. 
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C. M. & M.-DELAS STEAM 
JET AIR EXTRACTORS 





with or without intermediate condenser. 





HE immediate success of C. M. 

& M.—DELAS Air Extractor 
is due frst/y - to the ingenious method 
of cooling the diffuser walls, secondly - 
to its power to maintain highest 
vacuum with minimum steam con- 
sumption, and //zrd/y.: to its ability 
to efficiently use superheated steam. 


Its general efficiency is greater than 
that of any other known apparatus. 
Under actual working conditions the 


cooling wall obviates the necessity of 
introducing external air to maintain 
stability. 


The great economy effected in steam, 
absolute stability and reliability in 
working with varying steam pressure, 
added to the foregoing distinct advan- 
tages, make the C. M. & M. DELAS 
Extractor far superior to any other 
known design. 


A post card brings full details. 


Cole, Marchent & Morley, Ltd. 


BRADFORD, 








YORKSHIRE. 
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ALL OVER THE WORLD. 
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son 2 | JOHN LYSAGHT miter 


Bristol, Newport (Mon.), London. 











Platers’ Shed for Shipyard, designed and constructed by us. 


BRIDGES, GIRDERS, ROOFS, BUILDINGS. 


Chief Offices—ST. vibauuire IRONWORKS, BRISTOL. London Office—IMRIE jo 33-36, KING WILLIAM STREET, EC. 4. 














CAMMELL LAIRD & CO., Lro, 


SHEFFIELD. 


LONDON OFFICE: 3, CENTRAL BUILDINGS, WESTMINSTER, S.W. 


















STEEL CASTINGS sn FORGINGS | 


OF ALL DESCRIPTIONS. 


RAILWAY TYRES, AXLES, SPRINGS, ano 
BUFFERS. 


DOME sn BOILER ANGLE RINGS. 
PIT RAILS, GIRDERS. 
MANGANESE STEEL. SHOES ano DIES. 


TOOL STEEL ror au purposes. 
(CYCLONE HIGH SPEED STEEL 


FOR GENERAL ENGINEERING PURPOSES. 








SPRING ano MINING STEEL. 
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Bo. iJ Stns pehientars gpa Weight 65 Tons. FILES AND RASPS. 
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“MORGAN” 


PATENT 


ROLLER STRAIGHTENERS 


FOR MERCHANT AND STRUCTURAL MILLS. 





Made in six sizes for cold straightening angles from lin. x lin to 8in. x 8in., 
also beams and rails. 


“om 
W/ ef OT 








( TIME SAVING. 


All rolls can be changed in 20 minutes. 


A 
! 
| 
rN 


CONVENIENCE. 


UNIQUE FEATURES All roll adjustments from the front. 


CONSTRUCTION. 


All gears enclosed in separate oil-tight housing. 








“MORGAN” CONTINUOUS AND SEMI-CONTINUOUS ROLLING MILL PLANTS. 
“MORGAN” BAR SHEARS FOR HEAVY DUTY. 

“DAVY” HIGH-SPEED FORGING PRESSES. 

“DAVY” MODERN ROLLING MILLS AND STEEL WORKS MACHINERY. 





SSE 


tea | DAVY BROS UP 
me - SHEFFIELD. : 


Estab¢d 1830. 
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SENTINEL ” tx. 
AIR COMPRESSORS. 


(Belt, Steam, Motor, and Gas Engine-driven). 
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STEAM-DRIVEN COMPRESSOR, CAPACITY 6000 CUBIC FEET PER MINUTE. 


SOME OF THEIR SPECIAL ADVANTAGES:— 





Simple in Design. 

Small Foundations. 
Economical in Operation. 
Durable—Minimum of Repairs. 


Automatic—No Attendance necessary. 


ALLEY & MACLELLAN, LTD. 


Sentinel Works, GLASGOW. 
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HATTERSLEY BROTHERS, L”: 


QUEEN’S FOUNDRY, SWINTON, Near ROTHERHAM. 


Telephone: 


MEXBOROUGH 
24. 


“ HATBROCO, 
SWINTON, 
ROTHERHAM.” 





Manufacturers of Cast Iron Tanks, 
General Ironfounders, &c. 





WE RESPECTFULLY INVITE YOUR ENQUIRIES. 
























PUMPING MACHINERY 


FOR ALL PURPOSES. 





ELECT RICALLY DRIVEN 75 G.P.M. HORIZONTAL THREE-THROW HICH PRESSURE PUMP. 


HATHORN DAVEY & C0O., LID. 


LEEDS. 
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Manufacture Lathes 
for rapid production. 





Tell us your Lathe troubles. 


WORTH VALLEY TOOL WORKS, 


Keighley 


WIRE LATHES 














THE GLOBE PNEUMATIC ENG. Co, Lto. 


Send for 
Complete 
Catalogue 
















and 


Prices. 






















“C.P.E.” TOOLS 
ARE BRITISH 
MADE THROUCHOUT. 










AIR COMPRESSORS, 


RECEIVERS, AND COMPLETE 
PNEUMATIC PLANTS. 


&.P.B." 
DRILLING, 
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CHIPPING, 
CAULKING TAPPING 
AND & REAMING 
RIVETING MACHINES 
HAMMERS HAVE FEWER 
, 
MADE WORKING 
THROUGH- Sh 
OUT FROM be 
NICKEL THER 
GUN STEEL. 0 Ss 
OF THE 
BRANCH OFFICES ae AGENCIES. TYPE. 
GREAT BRITAIN. NDIA—John E. Minnitt, Limited, 
THE GLOBE PNEUMATIC ENGINEERING CO., Ltd., 24, Grainger SOUTH AFRICA— Rutherford Liveited e2, "Strand Street, Cape Town. 
1 reas ean, Nemenstle-ca- tyne. " Tothil. Street, FOREIGN. 
° td., nctuary ouse, o ree 
eC Bs W's. eiaden ont Zouthorn’ Diatriet). UNITED STATES OF AMERICA—Canadian Allis-Chalmers, Ltd.- 
Re B. «WOOD, M.I ae “in 4 Si, St, Vincent Sirest, Glasgow. PRAnS. seLerue, AND SPAIN—Ste. An. tes Outils Pneumatiques 
Liver I iLiver | and North Wales District). on, 58, Rue des Mathurins (8e), Part 
“J aes SPORNBUEE’e Pliew Street, Birmingham RWAY—Teknisk Pep ronningensat 14, * Christiania. 
co.. le Buildines. City Square, DENMAR AND EN —Frants Alling, Pugsaardsgade 4, 
“[eeds ‘(Manchester | District and Yorkshire). ane Dr. Tt. ! Shin, 1, Mitsu Bishi Building, 1, Yayesucho Itchome, 
BRITISH DOMINIONS. sta Kuimach-Ku, Tokyo. 
CAREDS | ag NEWFOUNDLAND—Canadian Allis-Chalmers, Ltd., BRAZIL~ William riety hue "Theophilo, Ottoni 2%, Rio De Janeiro. 






= NTI pe —Aacereen, Levanti & Cia., 471, Calle Alsina, Buenos 





Toro 
AUSTRALIA Gibson, Battle & Co., Ltd., Kent Street, Sydne Ayres 
ZEALAND—Teagle, Smith & Sons, Ltd., 276-278, Wake eld ITALY- ‘The Italian Globe Pneumatic Co., 17, Via Principe Umberto, 


op A Wellington, N.Z. Milano, Italy. 


1, VICTORIA STREET, LONDON, S.W.1. 







































FEED WATER 


HEATERS 


(ROW'S PATENT). 


Class A. 
For 
SOFT 
WATERS. 





For economising Exhaust Steam and 
imparting a high temperature to Boiler 
Feed and SAVING from 15 to 20% 
of Fuel. 


Saves the Boiler from strains and eases 
the firing. 


Made in any size from 10 I.H.P. 
upwards. 


Wher enquiring please state weight of 
water to be heated, size of exhaust, 1.H.P. 
of Engines, and the quality of the Feed 
Water. 





Class B. 
For HARD & IMPURE WATERS. 


INTER-HEATERS. 


To go between low-pressure cylinder and 
condenser. 


RE-HEATERS 


For fixing between high and low-pressure 
cylinders. 


R 0 YLES Lewin 


Engineers and Specialists. 
IRLAM, MANCHESTER. 
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PATENT 


GRIPOLY 


CONVEYOR & ELEVATOR 
BANDS & MACHINERY 





ONSIDER the increasing cost of labour and the 
waste of time and energy and money in handling 
goods. Gripoly Conveyor Bands save much money 


= al, in wages, and speed up production. 
R y =< Let us have particulars of your problem and 
we will suggest the best means of dealing 


2H with it. We makeiConveyor Machinery as 
tll a well as Conveyor Bands. 
a > 4 WAS a 
- a \ 
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eI Mir 
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Illustrated Booklet 
Free on request. 


LEWIS & TYLOR, LTD.., 
9, St. Thomas’ Street, 
London, S.E.1 


Works 
Grange Mills, Cardiff. 
Branches and Technical Service 
Depots at Manchester—45, Deans- 
gate Arcade. Birmingham—Col- 
more Chbrs., 1, Newhall Street. 
Sheffield—185, Abbeyfield Road, 


The Labour & Time Saver ssc. 


Akenside Hill, Quayside. 





Godbolds 
























te. 


Seite, 
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~(BROWNLIE & MURRAY, L™. 


oe . 
Re POSSIL IRONWORKS, moar 


LONDON: 110, FENCHURCH 8T., E.C. POSSIL PARK, GLASGOW SEQUENCE, LONDON. 
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HYDRAULIC MACHINERY 











Specialities inal! kinds of Hydraulic Machinery 





Accumulators Intensifiers Lifts 








Wellington Street Works, Salford. 


Telegraphic Address— 
Prelum, Manchester. 


London Office : Norfolk House, Laurence Pountney Hill, Cannon St., LONDON, E.C.(4) 





Pumps 








Telegrams ;—** Yutaka,"’ Cannon, Londoa. 


JOHN SHAW & SONS 


(SALFORD) 








Presses for :-— 


Cotton, Yarn, Cloth, Wool, Fibre. 


Paper, Wood Pulp, Rubber, Ply-wood, 
Vulcanizing. 


Calender Bowls. 
Micanite, Mica, Celluloid. 


Forging, Flanging, Extruding and Lead 
Squirting. 


Scrap Metal. 

Hydraulic Riveters. 

Tinctures. 

Hides. 

Margarine, Oleo, Tallow, Meat, Suet, &c. 














Celluloid Slicing Machines. 
Rubber Mixing and Sheeting Machines. 


Hydraulic Leathers. 


Head Office and Works: 





Sth Edition A BC, Al and Bentley's Codes used. 


10 Salford. 
Telephone No. 431 City Private Branch Exchange. 


P.O. Box : 





ESTABLISHED 1850. Telephone :—848) City. 





LIMITED. 
















to t00 British 
ing Oentractors. 
Engineers. Docks. 

Over 18,000 Sold. 


500 te 2,500 «.p. from Tar Oil 
or Kerosene. ‘ 


ADOPTED by 
Supplied 





WELLS’ OIL GAS 
GENERATING LAMPS. 


Light from Kerosene or 
Petroleem, witheut Wiek. 


NO SMOKE OR 6MELL. 





KETTLE TORCH LAMPS. 







Largely used by Con- 
tracters, Cellicries, 

Steam Trawlers, < 
Trench Werk, &c. 


LARGE FLAMING 
LIGRT. 


Mo. 18 3 Fimt«. 


ENGINEERS’ HAND LAMPS 


‘ Fer KEROSENE, 





PARAFFIN. 





Also used fer Kerosene. Ne.s 
{-pint. Hook Ne. 8 as shewn 


Me. Be ft pins. 





Ne. Sb 1 pint. 








Burus erdinary Petreicum 
or Paraiia. Ne. 36, 


WELLS’ LATHE CANS. 








Large size, 8in. Ligh by 7?in. diam 

















means THE BEST in TOTALLY ENCLOSED MOTORS 


EMCOL 














Works 
DALSTON, LONDON, & 








MANUFACTURED UNDER LICENSE. 


Send your enquiries te the First Licensees:— 


THE EMCOL patented system more than doubles output of 
T.E. Motors with a saving of weight and space. 


This EMCOL Motor develops the same output as an ordinary 
open type motor of the same size. 


OUTPUT :— 

Weight—18} cwt. — 35 h.p. at 1100 
Height—292 inches. — 31 x 850 |200/600, . 
20 ” ” 600) - — 


IT IS SUPPLIED FOR USE IN FIERY MINES. 


It should be noted that the slots shown in cover do not connect with 
internal parts of motor but are ventilating ducts in outer housing. 


Telephone : 
LONDON WALL 5630/1 


THE NEW BRITISH ELECTRIC SUPPLY CO., LTD., 














FINSBURY COURT, FINSBURY PAVEMENT, LONDON,.E.C. 2. 





WELLS’ REMOVABLE BUNG POUR 








THE “WELLS HEATER.” 


Waliwork and Wells Patents. 






TYRE EXPANDING, BENDING, STRAJORT-. 


ENING, SETTING, SHRINKING, &. 
A variety of patterns according to requirement 
aa 





LC. Wells &C0.""UoNbon wet 


Werks: Carnarvon 3t., MANCHESTER, 
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BUILDERS OF » “ALL CLASSES 


Sa OF. | 
MERCHANT & OIL TANK STEAMERS 
CAISSONS, TUGS, BARGES. 10 BUILDING BERTHS UP TO 500FEET. 

1920 OUTPUT: 8 VESSELS — 66260 TONS D.W. 
Rea? OFFICE:BASILDON HousE, MOORGATE STREET, LONDON, F.C.2. 


Telegrams: “WYEMONSHIP, Stock, LONDON?” Se RST jelephone : LONDON Waxt 5900. 
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BAGSHAWE & CO., LTD. 


DUNSTABLE 
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EXPAND PRODUCTION 


By Increasing the Efficiency 
of your Production Units. 
















Boring and Turning Mills are the ideal tools for machining flat or any other 
work that can be mounted on a flat table. Compared with Horizontal Sur 
facing and Boring Lathes, the work can be much more readily set and receives 
much better support than is the case in a Lathe where the weight is carried in 
the bottom half of the journal bearing. 


Rigidity, accuracy of work done, rapid production, and convenience and ease in 
manipulation are prominent features of our Mills. 


Built in sizes from 3ft. to 24ft. diameter. 





Geo. Richards & Co.’s Vertical Boring and Turning Mill. 


GEO. RICHARDS & CO., LTD., 
BROADHEATH, Near MANCHESTER. 
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AN OUNCE OF 








OF 


INVESTIGATION IS 
WORTH A POUND 
SPECULATION. 




















LONDON—The London Telephone (New System) Co.,Ltd., 
Donington House, Norfolk Street, Strand, W.C. 2. 


BRISTOL—The Bristol & West of England Telephone 
(New System, Co,, Lid., 35, Broad Street, Bristov. 


CARDIFF—The South Wales & Monmouthshire Telephone 
(New System) Co., Ltd., 15, Charles Street, Carprrr. 


SCOTLAND—The Caledonian Telephone (New System) 
Co., Ltd., 62-64, Robertson Street, Grascow. 


IRELAND—The Irish Telephone (New System) Co., Ltd., 
16, Donegall Square South, Be.rast. 


LEEDS—tThe Leeds Private Telephone (New System) Co., 
Ltd., 2, Basinghall Square, Lzxzps. 


NEWCASTLE-ON-TYNE—The Newoastle Telephone 
(New System) Co., Ltd., Central Exchange Build- 
ings, 50, Grainger Street, NEWCASTLE-ON-TYNE. 


BIRMINGHAM—The Birmingham Private Telephone 
(New System) Co., Ltd., Lincoln’s Inn, 174, Corpora- 
tion Street, BrrmMIncHaM. 


SHEFFIELD—The Sheffield Telephone (New System) Co., 
Ltd., 99-105, Pinstone Street, SHEFFIELD. 


MANCHESTER—The Lancashire & Yorkshire Private 
Telephone Co., Ltd., 28, Queen Street, Albert 
Square, MANCHESTER, 


LIVERPOOL—tThe Liverpool Telephone (New System) 
Co., Ltd., 16, Rodney Street, Lrvanroot. 
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Can be inspected at: 
1. AN ELECTRICALLY DRIVEN, SELF-PROPELLING, DERRICKING, w 
REVOLVING FLOATING CRANE WITH A LIFTING CAPACITY 
OF 150 TONS 
2. AN ELECTRICALLY DRIVEN, DERRICKING, REVOLVING, FLOATING & 
CRANE WITH A LIFTING CAPACITY OF 150 TONS. ER a 
3. AN ELECTRICALLY DRIVEN, DERRICKING, REVOLVING FLOATING FIRMA A..F SMULD Ss. 
CRANE WITH A LIFTING CAPACITY OF 200 TONS — pa N ~ 
x SCHIEDAM-HOLLAND <&% 


SOLE AGENT IN THE UNITED KINGDOM : ANDERSON RODGER 
38 VICTORIA STREET, WESTMINSTER, LONDON,SW.I,TEL.VICTORIA3887 
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DUNLOP & RANKEN Z? 


IRON & STEEL STOCKHOLDERS 
























HuGE STOCKS FOR IMMEDIATE DELIVERY 


“Calalogue dent on request 
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Fig. 6038.— Water Motor Sewerage Pump. Fig. 33.—Water Motor Pump. de Coeur’s Patent Ram. The “Caliban'’ Ram. 


Driven by Water Pressure. j For dip workings in Mines. For Bailey’s Hydraulic Rams force water to a great height 
waterworks, estates, farms. Works when worked by low falls given by streams and brooks. 


by head of water of 30ft. and 
upwards, and to any height 
deliveries. 








The “ Challenger’’ Hand 
Pump for shallow or deep 
wells, 





The “* Aqua-Thruster"’ 
Pulsating Steam Pump 


For contractors, mines, 

mills and works, pump- 

ing mud, slurry, sew- 

age, and for coal wash- 
ing. 


THE SIMPLEST 
STEAM PUMP. 





Fig. 160. — Ram 
Pump. All types— 


vertical or horison- REQUIRES NO 
tal, with 1, 2 or 8 

rams, and for any SKILLED 
— ATTENTION. 


oils, acids, etc. 


Fig. 7156.—‘‘Cymric” Pewer Pump from a photograph 10 X 18 size, supplied to a Dutch waterworks. 





: —s* 
Bailey's ‘‘ Thirlmere’’ Water Motors for heads of 30ft and Fig. 7071.—Electric Pump Gear for Deep Wells. ‘Count De Vismes’’ Water Motor and Dynamo {or 
upwards. For electric lighting, driving hair-brushing, bottle- electric lighting, charging acoumulators, etc. 
washing, coffee-grinding machines, lathes and other tools, etc. “ 


Manufactured only by 


SIR W. H. BAILEY & CO., LTD., 





























=< At the ALBION WORKS, SALF ORD, MANCHESTER, Sooo 
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Thoroughly reliable Switchgear 


for mining and industrial purposes. 


B.T.H. Ironclad Switchboard, 
with interlocked isolating switch 
chambers, Type O.D., 3300 


volts. 


When skilled labour is scarce, and working conditions severe, 
reliable switchgear which can be depended upon to afford 
thorough protection to operator and machines is required, 


B.T.H. Ironclad 
Oil Break Switchgear 


has been specially designed for use on circuits up to and 
including 3300 volts where the above conditions prevail. 
The gear consists of an oil break switch on pedestals containing bus bars, 
isolating switches, cable boxes, &c., the pedestals being arranged so that 


they can be bolted together to form a complete ironclad switchboard as 
shown in the illustration. 


Write for free illustrated list E.R. 246 on O.D. Switchgear. 


The British Thomson-Houston Co., Ld. 


Electrical Engineers and Manufacturers, 
Head Office and Works . : - : Rugby, England. 
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THE MOWAT” pat. 


FRICTION CLUTCH. 


GRIP POSITIVE AND 
EQUAL AT ALL POINTS 
OF TREAD. 


EXTREMELY SIMPLE AND 
ABSOLUTELY EFFECTIVE. 


SUPPLIED FOR ANY 
SPEED OR POWER. 





-HARPERS. common LIMITED. 
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WE WERE THE FIRST TO 
SPECIALISE SOLELY IN 
THE MANUFACTURE OF 
ACCESSORIES FOR THE 
TRANSMISSION 
OF 
POWER. 


HARPERS LIMITED, 
ABERDEEN. 





























Specialists in the Manufzcture of Belt Pulleys, Rope Pulleys, Fly Wheels, Gear Wheels, Shafting, Pedestais and Fixings, 
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Feed Make-up 
Power Stalions § 


Exhoust Range 
















The evil effects of im- 
pure feed water on boiler 
tubes, turbine blading, 
valves and other portions 
of high grade plants are 
persistent and expensive 


Exhoust Steam Inief 







Direct Steam 
lo Evaporator. 






Feed 
Discharae 
lo Boiler 





WEIR 
EVAPORATOR 


WEIR 
MUL.TIFLOW 
FEED HEATE} 


Tue WEIR EvaPorATION SYSTEM 
eliminates all destructive 
agents and provides absolutely 
pure feed make-up at trifling 
cost. A descriptive book 
can be had on application 


~ G.&S.WEIR . [4 : 
CATHCART,.GLASGOW =* 






Pure Fee | 
Water ? 
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_. CRANES 
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(STEAM & ELECTRIC). 








CRANE-NAVVIES, 
EXCAVATORS, 
WINCHES, 
WINDLASSES, 
DECK MACHINERY. 















' 
en Qn 


@ JOHN H. WILSON 


HEAD OFFICE AND WORKS: 


DOCK ROAD, BIRKENHEAD. 


LONDON OFFICE: 


15, VICTORIA STREET, S.W.1. 





5 & 10 Ton Standard Pattern Loco. 
Cranes in Stock and Progress. 


Ref. 4 H 
The above illustration shows a Contractors’ Locomotive Crane to lift 5 tons, fitted with steel carriage, steel roller path and long jib. 











THE CONSOLIDATED BRAKE ann ENGINEERING CO., LTD., 


MANUFACTURERS AND SUPPLIERS OF 


THE AUTOMATIC VACUUM BRAKE. 
IMPROVED CYLINDER. 








INTERNAL C.B. SOLID 

PISTON DRAWN STEEL 
SEAMLESS 

BALL VALVE. al emene 


Standard Piston adhered to, enabling ex- LATEST IMPROVEMENTS. 


isting apparatus to be fitted with these 


15, DEAN’S YARD, LONDON, S.W. 1. 


Telegrams: “Vacuo, Vie. London.” Code: ABC, 5th Edition, and Bentleys. ‘Phone: Vietaria 20R7. 


TURBINE PUMPS 


FOR OPERATING 
HYDRAULIC CRANES, CAPSTANS, &c. 




























DRYSDALE & CO., Ltd., Yoker, GLASGOW, W. 





Electrically Driven Turbine Pump for High Pressure Hydraulic 
Service, 750 lb. per square inch. 










































THE ENGINEER 





Jung 24, 1921 








THE UNBREAKABLE PULLEY AND 
MILLCEARING COMPANY L™ 


WROUCHT IRON PULLEYS - 
SHAFTING - PEDESTALS 
HANCERS - BRACKETS AND 
CENERAL MILLCEARINGC - 
HIGH CLASS BEARINGS OF 
ALL DESCRIPTIONS - COOPER 
ROLLER BEARINGS - FRICTION 
CLUTCHES 





A Pair of Cooper Patent Roller 
Bearings, Globe Swivel Type, for 
Rope Flywheel Shaft for Rolling 
Mill. Shaft 20in. square reduced 
to 16in. diameter for Bearings. 
Dead Weight Load on the pair of 
bearings 46 tons. Weight of each 
complete bearing 1 ton 16 cwt. 


LONDON : MANCHESTER: KINGS LYNN: 


HEAD OFFICE— HYDE RD. ENGINEERING WORKS +1. COOPER ROLLER BEARINGS 


WEST GORTON 
66 CANNON STREET, E.C. 4 MANCHESTER WORKS, KING’S LYNN 
TELEPHONES—6131 CITY 


TELEPHONES—5640 CITY 








TELEPHONE—26 KING’S LYNN 


TELEGRAMS—HORSEPOWER TELEGRAMS—STRENGTH 
MANCHESTER TELEGRAMS—“ BEARINGS” 
= ROYAL EXCHANGE 
LONDON No. 14 PILLAR. KING’S LYNN 




















F. L. SMIDTH & CO. LTD. 


CONSULTING AND CONTRACTING ENGINEERS,’ 
20, ESSEX STREET LONDON W.C.2. 


T : ALKINESS, ESTRAND, LONDON. Telephone: CENTRAL 2128. 
ee scmacdatane ASSOCIATED WITH F. L. SMIDTH & CO. COPENHAGEN. 





ENGINEERING WORKS AT LUTON, COPENHAGEN, NEW YORK. 


PORTLAND CEMENT WORKS. 








ROTARY KILNS CRUSHERS 
DRYERS ROLLER MILLS 
ELEVATORS KOMINORS 
SHAKING CONVEYORS TUBE MILLS 
EXCAVATORS STEEL BALLS 
EXILOR PACKERS CYLPEBS 
BRICK-MAKING FLINT PEBBLES 


MACHINES 





Portland Cement Works on the Black Sea using F. L. Smidth and Coy's 
Machinery throughout. 


We have supplied 40 ROTARY KILNS for burning cement in Great Britain, The Dominiens and Colonies, and more than 300 
ROTARY KILNS to our patents are working in all parts of the world, producing about 8 million tons of cement per annum, 





Own trial plant and a laboratory for all preliminary examinations and tests. 
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STEEL 
FORGINGS & CASTINGS 


FOR RAILWAY PURPOSES. 





Locomotive Crank Axles, Connecting | 

Rods, Slide Bars, Crossheads, Crank | 

Pins, &c. &c. 

Nickel Chrome Steel Screw-Couplings, 
Coupling Pins, Links, &c. &c. 


Locomotive Straight Axles and Tyres. 








HH Locomotive Cast Steel Wheel Centres, 
“Feeny” Patent Corrugated Turtle-back 
Re-railing Ramps. 





































| Miscellaneous Steel Railway Castings, 
Hh &c. &c. 
IK THOS. FIRTH & SONS, LTD. 
Mt SHEFFIELD. 
[llustrations Mi 
show SSSS-—-—SS=SSSH_]S___=S=SE_]|=S=S>=za]>SsSS5> 





Mounted Locomotive Wheels 
and Built-up Crank Avxles. 


Weight of each, 3 tons 15 cwt. 








FORGINGS AND CASTINGS 


RAILWAY, MARINE, 





STEEL 














FOR 


MINING, 
AND 
GENERAL 
ENGINEERING 
PURPOSES. 
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HYDRO-ELECTRIC 


POWER PLANT wuss av ever 


INCREASING PART IN THE DEVELOP- 
MENT OF INDUSTRY. ITS IMPORT- 
ANCE IS DAILY MORE APPARENT IN 
VIEW OF THE DIFFICULTIES ATTEND- 
ING THE CONTROL OF THE WORLD'S 
FUEL SUPPLY. 






W: DESIGN AND MANUFACTURE 
EVERY TYPE OF VALVE FOR HYDRO- 
POWER PIPE LINES. 








Bes LEFT-HAND ILLUSTRATION 
SHOWS ONE OF EIGHT 39” CAS? 
STEEL HYDRAULICALLY CONTROLLED 
AUTOMATIC SELF-CLOSING SLUICES. 
THAT ON THE RIGHT SHOWS AN ELEC. 
TRICALLY OPERATED VALVE. 


P srcenens TO SUIT ALL PRESSURES. 











: GLENFIELD « KENNEDY .. 
d KILMARNOCK, SCOTLAND. 
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Trafford Park, 
MANCHESTER. 


curcrmcat CRANES 
«nd WINCHES 


CROSSLEY- 
GAS AND OIL ENGINES 


COAL 
ECONOMY 


“‘Dearer Coal and Cheaper Power ” 


is a pamphlet of considerable interest 





























CROSSLEY GAS ENGINE. to the power user. Free on request. CROSSLEY OIL ENGINE. 
FOR TOWN’S OR SUCTION GAS. COLD STARTING, AIRLESS INJECTION. 
STEADY, SILENT RUNNING, NO WATER INJECTION. 
Based on 50 Years’ Specialised Experience. c ; A Runs on Refined, Crude, Residual, and 


Tar Oils. 


CROSSLEY OPEN HEARTH 
SUCTION GAS PLANTS 


for anthracite, coke or charcoal. 


CROSSLEY WASTE FUEL 
SUCTION GAS PLANTS 
produce rich gas from ali 


kinds of combustible refuse 
FREE OF COST FOR FUEL. 


Consumption of Coke 
1 ib. per B.H.P. Hour. 


SUCTI 








CROSSLEY SUCTION GAS POWER PLANT. 


ON GAS PLANTS. 


LONDON OFFICE : CROSSLEY BROTHERS, LTD. BRANCH OFFICES AND AGENCIES 





139-141, Queen Victoria Street, £.C. 4. OPENSHAW. MANCHESTER. IN ALL COUNTRIES. 
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ITHOUT a doubt the value of a tool room is measured by its equipment. It naturally 
follows that machinery must be installed which has unusual limits of accuracy and 
adaptability in order that production be established and maintained on a plane exceeding 


the average. 

A Lathe of extraordinary capacity is required for tool room work, and if discrimination is not used when purchasing equipment, 
the outcome very likely will be measured in an actual loss of pounds and shillings. Can you afford to sustain this loss! 

The chances are you would prefer not to. It is therefore up to you to look over the market for a tool room lathe which is 
superior in every respect to any other—a lathe which will represent an investment more so than just an ordinary purchase, 





XXXViii 

































If you are looking for such an investment, you want a 


LODGE & SHIPLEY TOOLROOM LATHE. 


Write for our 
interesting bulletin. 


1Gin. Sel. Head Tool 
Room Lathe. 

Equipment includes Pan, 
Taper attachment, 


Draw-in chuck without 
collets. 


Manufactured in Sizes 
14in, to 20in. 


THE LODGE & SHIPLEY MACHINE TOOL Co., 


European Ademts: CINCINNATI, OHIO, U.S.A. 
Alfred Heprbe t. Ltd., Coventry, England; J. Lambercier & Co., Geneva, Switzerland; H de Mi 
Paris, France; Brussels, Belgium; R. S ‘Stokvis & Zonen, Ltd., Rotterdam, Holland; — Ercole’ Vaght Milan Ita Sape: SO Gee aoe 


Other Ademts: Andrews & George Co., Tokyo, Japan. 




















GAS HEATED FURNACES 


FOR THE TREATMENT OF 


HIGH-SPEED STEEL. 








For HARDENING 
High-Speed Steel, 
Tools, Cutters, Dies, 

Milling and Lathe Tools, &c., 


and other work where High 
Temperatures are required. 





Furnaces of every description 
and every requirement of the 





sein a Engineering Trade _ supplied. 


N cae N4021 


FLETCHER, NUSGEIL 6 Gs, Oe. 


LIMITED, 
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Bright Drawn Rods and 
Bars of Varied Section. 


We specialise in above and deliver free 
within our Motor Transport Radius. Large 
or small orders accurately cut to size from 
the large stocks at our warehouse and 
private railway sidings. 


Buck & Hickman, L*@- 


2 to 6, Whitechapel Rd., London, E. 1, 


and Branches. 











A GOOD ANTI-FRICTION 
METAL should have these 
qualities :— 


A.—_LOWEST COEFFICIENT OF 
FRICTION. 


B.—_-GREATEST RESISTANCE 
TO WEAR. 


C._-POWER TO RESIST HEAVY 
PRESSURES. 


D.—-ENDURANCE UNDER HIGH 
SPEED. 


E.—SELF-LUBRICATING QUALITIES. 


FLOWER BRAND 
MAGNOLIA METAL has 
these qualities :— 


A.—Official Tests show it has the lowest 
frictional coefficient known. 


B.—Lasts longer than other bearing 
metals. 


C.—Prof. R. H. SMITH reports it stands 
crushing test of 16,980 Ibs. per 
square inch. 


D.—FLOWER BRAND MAGNOLIA runs 
constantly at highest speeds. 


E.—Prof. R. H. SMITH reports * [t can 
be run continuously at over 130 lbs. 
per square inch load at from 400 to 
450 r.p.m. with WATER AS 
LUBRICANT. 


A {t VI 04 ie NOL ET | 10) Na 
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MAGNOLIA ANTI-FRICTION METAL GOMPANY oF GREAT BRITAIN, LtD., 


Telegrams :—MAGNOLIER, LONDON. 49, QUEEN VICTORIA STREET, LONDON, EC. Telephone—CITY 6596 


LA MAGNOLIA (A. G. Miller), 21 Rue de Petrograd,] PARIS. 
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No.2. SERVICE AND SUPPLY. 


N a keenly competitive age standing 
time is wasted time. A vehicle minus 
a tyre is equivalent in earning capacity 
to no vehicle at all. Obviously, there- 
fore, replacements must be available 


£ 





immediately and fitted promptly. The 
tremendous organisation of 


DUNLOP 


with its chain of distribution and fitting 
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depots and agencies ; its output, resources 
and experience, ensures prompt and 
> efficient service at all times and in all places 
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‘BROAD BEN IT?’ 


ELECTRIC CRANES 


WILL LAST A _ LIFE-TIME. 








7 an EEE ORANG 



































London Office : 5 TON 3 MOTOR STOCKYARD CRANE, 60ft. SPAN. Telegrams: 


SUFFOLK HOUSE, , Broadbent, Huddersfield 


vouc: “oom “ «© THOMAS BROADBENT & SONS, LIMITED, __...,..... 


NEWCASTLE-ON-TYNE, HUDDERSFIELD. 1681 (4 lines), 





a 
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“CRANE GIRDERS by BOULTON & PAUL OES 


This illustration shows a pair of Crane Girders recently supplied by us 
to a well-known firm. Each is made in one piece 76't in length. The 
total depth is 6ft. and the weight of each girder is 10 tons. These 
large girders were constructed entirely from stock material at our 
Norwich Works. We are prepared to carry out, at the shortest notice, 
similar propositions, Gantries, Latticed Poles, Towers, etc., as well as steel 
Constructional Work of all descriptions for Home or Export. 


SPECIALITIES: Steel Frame Roofs, Market Buildings, etc., Factories, Tea Factories, 
Rubber Factories, Foot Bridges, Warehouses, Go-downs, etc. 


2 Boulton s Paul Z. 


TELEGRAMS: «iit ttt et ttettettetteeserceresseeseceseeesseeens LONDON OFFICE: 


BOULTON, NORWICH : Chief Office & Works : 135-7, QUEEN VICTORIA ST. 
: Telegrams: 


woteten ace NORWICH: Stee com umm 









































ALL ELECTRIC orn ELECTRO-PNEUMATIC 


POWER SIGNALLING 





| 
| 


Automatic Signalling 


FOR 


UNDERGROUND 
SUBURBAN TRAFFIC 


A SPECIALITY. 





Tue WESTINGHOUSE BRAKE & SAXBY SIGNAL CO., Ltd. 


82, YORK ROAD, KING’S CROSS, LONDON, N.1. 


WORKS: CALCUTTA, BRISBANE & MELBOURNE, 
LONDON & CHIPPENHAM. India. Australia. 


Telephone: North 2416 Telegrams: ‘Westinghouse, Phone, London.”’ 
} 2416. , . _| 
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Super-Hydra High Speed 
Tool Steel invites the 


test to destruction 





AAP DX HA HiFAi AF FiFii FN Hi Hi HiFi 





ITH confidence ! 

The raw material of 
which the Hydra Steel is 
made cannot be bettered in 
the length and breadth of 
the world. The workman- 
ship also is the best in 
the world for the simple 
and sufficient reason that it is 
the best in Shefheld. Science 
at work in the laboratory 
tests and analyses at every 
stage of the making. Selection, 
science, and skill are all 


focussed on one object and 


that object is the production 
of the unrivalled Hydra 


cutting edge. 
Give it the test which it 


invites and note the result. 


STOCKS and SIZES 

Hydra High Speed Tool Steel is kept 
in large stocks and in serviceable sizes ; 
Rounds, Squares and Flats ; stock lengths 
about seven to ten feet. Any quantity 
from one bar upwards. Orders des- 


patched on day of receipt. 


Eighteen additional stzes of Super-Hydra 
quality are now in stock in Round, 
Flat and Bevil Sections. Also fifteen 
new sizes of Hydra Rounds, suitable 


for the manufacture of willing cutters. 


-AlyorAq 


HIGH SPEED TOOL STEEL 
HALL & PICKLES LTD., Port Street, 


Works: ARUNDEL STREET, SHEFFIELD 


We should like to send you a copy 
of the Super-Hydra Steel Booklet 


SAQas7 


Manchester 
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A.W. LOCOMOTIVES 


ARE THE BEST. 


HEAVY MAIN |- HEAVY MAIN 
LINE, NARROW | i LINE, NARROW 
GAUGE, RACK, teint GAUGE, RACK, 
COLLIERY AND ms . | COLLIERY AND 
ELECTRIC — a Es} ELECTRIC 
LOCOMOTIVES. . Be > a we ~? ie LOCOMOTIVES. 
ALSO COMPO. ALSO COMPO. 
NENT PARTS. NENT PARTS. 


Sir W. G. ARMSTRONG, WHITWORTH & Co., Ltd., 


NEWCASTLE-UPON-TYNE. 
a Office . 8, GREAT GEORGE STREET, WESTMINSTER, S.W. 1. 


— GISINES 




















OSBORN’S “TITAN” MANGANESE STEEL CASTINGS. 


BR OO 


‘SAMUEL OSBORN iiss Shadis® 


sail 
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The illustration shows two electri- 
cally-driven Cableways of different 
types. These Cableways are operat- 
ing im a large shipbuilding yard 
and are proving daily their value in 
saving time and reducing handling 
costs. 

We are makers of all types of 
Cranes, Aerial Cableways and Rope- 
ways. Transporters,-Hoist Conveyors, 
and Runways, and we are prepared 
to tackle any problem of handling 
materials. 

Write for our fully illustrated 
Catalegues, 

Enquiries for Steel Castings Invited 


LON DON-—_ 
17, Cockspur Street, 
8.W. 1. 











Obstacles 


















“Jom. HENDERSON 6 C°* 





















With Cutterspindle mounted in Ball 
Bearings. 


Type HV. 





Write for full particulars London Office— 


of this machine. 






79, Queen Victoria Street, E.C. 4. 


dworking 


Machinery. 


This Machine is specially 
suitable for Railway Car- 
riage Works, Shipbuilding, 
Cabinet Making, and all 


classes of Joinery and 


Shopfitting. 


The Tables are 10 feet long over- 
all and can be quickly drawn apart 
for access to the cutters. 


The Machine will plane timbers 


up to ltin. wide. 


OD ISOM 5.5 


ROCHDALE. ENG. 
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GUNSOs, 
NATERIAZ 





HUDSON MATERIAL 


LIGHT RAILWAY EQUIPMENT 


E.769. — STEEL 
SIDE TIP WAGONS. 





E 695. — Ball - bearing 
TURNTABLES io 


varving sizes and gauges. 


E. 763. '— SUGAR 
CANE CARS of every 
type ased in the different 








Durable—efficient— 
low maintenance cost. 


Throughout every process of manufacture 
Hudson Material is supervised by skilled engi- 
neers who are specialists in light railway equip- 
ment. Hudson designers have had practical 
experience of light railway requirements for all 
parts of the world. 


The result of this combination is that 
Hudson Material attains the highest standards 
of efficiency and durability, thus keeping main- 
tenance costs extremely low. 


Hudson Material can be supplied to 
standard designs (over 10,000 tons are held 
in stock) or to special specifications. 


lr you are interested in Light Ratlway 
Equipment write for a copy of our catalogue 
—everything from Track to Locomotive. 


ROBERT HUDSON 


Head Offices : LIMITED, 


“Sc LEEDS, ai 


hes 20004. Cables: Raletruz, Leeds. Code: ABC, 5th 
LONDON OFFICE: RGYPT: 

Suffolk House, Cannon Street, Robert Hudson, Ltd., P.O Box 
E.C.4. Telephone : 3162 City 1446 Caire. Also at Alexandria 
AFRICA : INDIA : 

Robert Hudson & Sons, Ltd., Robert Hudson (India), Ltd. 
P.O, Box 5744, Johannesburg. 6 and 7, Clive Street, Calcutta. 


Also 
Durban, Leumee Marq, Also at Bombay. 
Beira, Loanda, Mauritius, etc. Works : Kidderpore. 





E. 943.—SWITCHES 
and CROSSINGS. 


Made in al] types and 
sizes from half ton te 
ten tons capacity, 








E.692.—STEEL 
COLLIERY TUBS 
Innumerable designs, as 
supplied to the largest 
collieries at home and 
abroad. 





E. 456, — SIDE DIS- 
CHARGE WAGON 
with Gable Bottom. 












THE ENGINEER 


MICHELL BEARINGS aia 
ENGINEERS 100 MANUFACTURERS» 


Specialists in Pressure Oil Film Lubrication. 


THRUST & JOURNAL searincs FoR ALL PURPOSES 
FLEXIBLE EXPANSION COUPLINGS For steam 
TURBINES, ROLLING MILLS, &. 
ROLLING MILL MARINE PROPELLER THRUST INDIGATOR a > 


THRUST BEARING 


dw NE 24, 1921 



































MICHELL “ asso.ute” VISCOMETER 
London Office Works 
8, CENTRAL BUILDINGS, WESTMINSTER, S.W.1. SOUTH BENWELL, NEWCASTLE-ON-TYNE. 


























“FOR HIGH-CLASS 


BOILERS 


Of All Types and for All Pressures 


APPLY TO 


ABBOTT & CO. (Newark), Ld. 


NEWARK-ON-TRENT. 


CONTRACTORS TO THE Flanded and Welded Work 
ADMIRALTY, of ewery desoription. 
WAR OFFICE Motor Wadom Boilers 
INDIA OFFICE, Hydro Casings. 
BOARD OF CUSTOMS, Repair Fire-boxes. 
CROWN AGENTS, Ewaporator Shelis. 

&c. &e. Wuloanising Pans. 


Air Receivers, ®o. 


ABC CODE (4th and Sth Editions). 
Telegraphic Address: ABBOTT, NEWARK. Telephone No. %4. 


‘YORKSHIRE ENGINE Co., Lp. 


etors to the Admiralty, War Office, India Office, &c., and Colonial and Foreign Governments and Railways. HEAD OFFICE & WORKS: sae ll ENGLAND. 


LONDON OFFICE : 
15, CAXTON oo eee S W. 1. 
uilders ot 
STEAM, miineians & ‘Companssap AIR 


LOCOMOTIVES 


for any Gauge—of any Weight. 
COAL CUTTING MACHINES 


AND 


HAULAGE ENGINES 


OF ALL TYPES. 


FORCINCS r IRON AND STEEL—C.M. ‘AND PHOSPHOR BRONZE, CASTINGS MACHINE WORK OF EVERY DESCRIPTION. 


STEEL CASTINGS vu 1 6 TONS ccm 


To any reasonable specification 


aso MALLEABLE IRON CASTINGS. 


THE PARKER FOUNDRY C°. L°- DERBY. 
ij GRANES 
























































OF EVERY DESCRIPTION. 
Write for Catalogues. 


JOHN SMITH «coe LTD: 
Crane Works, KEIGHLEY. 


go. 










ELE 4 Londen ‘tative: 
CTC OVERNEAD CRANE 7. ARMER, A.M.1.C.E.510, EASTCHEAP, 
Telephene; 918) City) 
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Building to 
Bigger Ideas 


that tax the resources of the largest plant is a 
speciality with the well-known and long standing firm of 





+ Compans SS steak 
| merce | LEEDS. | sissies | 


Designers and builders of all types of Hydraulic machinery, 
this organisation with its vast equipment and wide enterprise 
is devoted to the fullest service of British and Colonial Engineering 
industry. Working during the past forty years to the biggest 
Government contracts—the firm of Henry Berry is prepared at 
all times to submit estimates for exceptional requirements calling 
for special design and construction. We are always ready to 
handle a job that the other man says, “cant be done.” 


London ' Office : 38, Victoria Street, Westminster, §.W. 1. 














Telegrams Tele s: 
** Vilvalle Leadon.” 319 Victoria. 
Codos: Al, 5th Ed. A.B.C. 


Engineering. Everybody's Pocket Guide. Marconi International, 





















HYDRAULIC } 
FORGING ! 
PRESS, 


with Vertical and 
Horizontal Cylinders. 


We make many different designs and 
sizes of Hydraulic Forging Presses. 
‘Lhe ove shown has a gap of 24in. and 

a vertical ram I4in. diemeter 


— py 20im. stroke, the horizontal 
> rem being |3in. diameter by 

\, IGin. strobe. avd is capable 

of exerting a pressure 


of 100 tons and 85 tons 
respectively when 
working with an 
accumulator pres- 


sure of 1500ibs. 








































tre drawback cy 
linder canbe placed } 
in a horizontal posi- 
tion instead of ver 
tical as shown. ' 
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Passenger, 


Tank and Cargo 





Vessels, 
Train Ferries, 
Ice Breakers, 
Cable Ships, 


etc. 
















Propelling 
Machinery, 
Reciprocating, 
Turbine or 
Internal 


Combustion. 























Telegrams :—" SHIPZAG, PARL, LONDON.” 





ARMSTRONG YARD, WALKER-ON-TYNE. Area 73 acres. Frontage on Tyne 4330 feet. 


SHIPBUILDING. 


i.—1 Deep-water Berth with s.s. ‘* Aquitania ” (902ft.), F —Se 3 2 Building Bort for ship 900ft. Oin. x Hy fie. 
“ ” . o. e° eo 800ft. 0in. x n. 

peg Hermes” GlaR.), aed 5.—No.$ " "  S5aft, Oin. x 65fc. Oia. 

Tairoa ’’ (494ft.) alongside. 6 —No H ” 9° °° 590ft. Gin. x 57ft. oe 

2.—Wo., 1 puiléios Berth for ship 1000ft. Oin. x 120ft. Oin 7.—No. 6 =e a 480rt. Cin, x 57ft. 6in. 


SIR W. G. ARMSTRONG, WHITWORTH & CO, LTD. NEWCASTLE-UPON-TYNE. 
‘Shipyard Dept., London Office: 38 and 39, PARLIAMENT STREET, WESTMINSTER, S.W. 1. 









8,—No. : Building Swe for ship 480ft. Ge. x 57ft. in. 


9.—No on -~ 455ft. Oin. x S7ft. Gin. 
19, —No. : 9 - ees 456fc. oie. x 57ft. Gm. 
11.—No. 455ft. Oin. x 57ft. vin, 


12, = + ee Yard Administration Offices, 


Telephone :—Victoria 4825. 
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Railway Material. Drop 
Forgings and Stampings. 
Gauge Plates, Tubes in all 
Qualities of Carbon & Alloy 
Steels. Motor Car Pressings 
and Springs. Bevel Gears. 
Files. Hack Saw Blades. 
Magnets. - Jigs, Gauges, 
Fixtures and Special Tools. 
Surface Hardening by 
Patented Process. 





Loveday Street. 


. °*. ¥ 7 
MANCHESTER (Temporary Address): , arn 6) A FAD : Se 
—me 6 6 6COULLELFFIELD oe 
| BIRMINGHAM; Vickers House, oy al »” . NORWICH : 16, White Lion Street. 
- ‘ ge $3 


NEWCASTLE: Commercial Union “¢ BELFAST : 26a. Arthur Street. 
5 


Buildings, Pilgrim Street. ore coe ° SS oe % 


GLASGOW; Viekers House, 
247, West George Street. 
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Patent Adjustable Reamers, Vanadium High Power Drills, Broaches, Quick Change ~ 


Chucks, Hardness Comparators, Taps and Dies, ‘ Restucci’’ Condenser Tube 
Scrapers, Slitting Saws, Mandrels, Four-Jaw All-Steel , Independent Chucks, ete. 
Head Office: Depots : 


Depots : 
MANCHESTER: (Temporary Address) 


GLASGOW: Vi ' 1 : 
247, Riny dng I oo I S M ere h antin g D epa rtmen t, Cathedral House, Long Millgate. 


B , 
RISTOL: 55, Park Street. BIRMINGHAM: Vickers House, 


norwici:16,wintmsen. Wickers House, Broadway, MINGHAM: 
BELFAST » 260, Arther Street. LON DON ° S. W. 1 ° ag > ner elma 


G 


7 
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SPECIAL’ FEATURES 


Efficiency and econumy—Simplicity in comstractioa— 
High vacuum in cylinder—Forced lubrication te all 
working parts. 
Write for catalogue. 
ROBEY & CO., LTD., GLOBE WORKS, LINCOLN. 


LONDON OFFICE - - 91, Queen Victoria Street, B.C. 4 





rR MN . ares 

















The Robey 
Uniflow Engine 


latest development in the construction of high-class 
Engines. Proved to be absolutely reliable in actual 
. and giving an economy in a Single Cylinder Engine 
te that of high-class Triple Expansion Engine. 





June 24, 1921 

































BEARINGS. 


How much of the power you pay for is working for you? 
How much wasted overcoming unnecessary friction? N.K.A. 
Bearings for transmission shafting are scientifically designed 
to cut this power wastage. 


No stoppages through overheating, the grease bill cut 90 per cent. 
Longer wear from belting, because there is no heavy starting 
effort. Every ounce of power obtainable works for you when 


N.K.A. Bearings are installed. 


The Technical Staff of our Advisory Department will 
glady submit drawings free of charge showing suitable 
bearings for any type of machinery required. 











N.K.A. Self-Aligning Hanger Bearings. 
N.K.A. Self-Aligning Plummer Blocks. 
N.K.A. Housings for Truck Bearings. 


Write for the N.K.A. illustrated Compendium, a work of refer- 
ence on Bearings containing data of interest to every Engineer. 


NORTHERN BALL BEARINGS, LTD., 
115, Great Portland Street, W. 1. 


Branches at :— 


COVENTRY, LINCOLN, MANCHESTER, GLASGOW, CARDIFF, BRISTOL. 
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HURST, NELSON & CO.,LTD. 


Builders of 
RAILWAY CARRIAGES, 
WAGONS, 
ELECTRIC CARS, and 
every other description of 
RAILWAY & TRAMWAY 
ROLLING STOCK, 
MOTOR OMNIBUS, 


and other 
ROAD VEHICLE BODIES. 





GLASGOW OFFICE ; 78, St. Vincent Stress, 
LONDON OFFICE : 14, Leadenhall $t., B.C, 


Resictered Office and Chief Werks: 
THE GLASGOW 





Makers of 











WHEELS and AXLES, 
RAILWAY PLANT, 






































FORGINGS, 
SMITH WORK, 
(RON and BRASS 
CASTINGS, ’ 
PRESSED STEEL WORK 


of all kinds, including 
UNDERFRAMES and BOGIES. 

















DERBY OFFICE : 120, Leadon Read. 
CARDIFF OFFICE: Gerdes Chambers, 








ROLLING STOCK & PLANT WORKS, MOTHERWELL 












31, Queen Street. 


———_ -- — —_ —-— 














have a World-wide reputation. 


AULD’S REDUCING YALYES 


Othes specialties are :— 





PATENT SAFETY, 
SURPLUS & STOP VALVES 
PATENT BULK-HEAD SELF-CLOS 

ING and EMERGENCY STOP 
VALVES, PATENT SAFETY 
WANGUVRING GEAR, ATMOS 
PHERIC EXHAUST VALVES, 
SHIP'S SIDE CHESTS, &s. 


All kinds of Valves fer all 
requirements. 








SEMI-ROTARY 
WING PUMPS 


of DOUBLE ACTING 
TYPES, 
For all Purposes 
and 
with all accessories. 
Please send us your inquiries. 

















DAVID AULD & SONS, LD., WHITEVALE FOUNDRY, GLASGOW. 


























Every part 
Accessible 


By unscrewing one or two 
the whole of the interior 


remove the brush gear of 


out disturbing the ball 


Dynamos and Motors 
popular for petrol-electi 
and small power plants. 


and to quote to your 
Prompt deliveries of all si 





ESTMmMIm©m 
LONDON. 


hie Telep one ; Victoria 5098 











There is one thing about L.W. Dynamos 
and Motors which does appeal to the 
practical man, and that is its accessibility. 


frame covers can be removed, laying bare 


and commutator. If it is desired to 


G6 MOTORS 


this can be done en bloc in a second with- 


because of these advantages, plus their 
high efficiency and reliability, that L.W. 


We will be glad to send our list, 


2¢8 can be given. 

TODMAM RYALL 5° ce 
SG Drs. 

Siw. tT 


wing nuts the end 


armature, fields, 


bearing. It is 


have proyed so 
ic lighting sets, 


requirements. 





Telegrame* * Todrycoim, Sowest, London. 





—— 


PARSONS 


OIL AND PETROL ENGINES 












in 


STOCK 








Also— 
Generating ° 
Sets - 


INDEPENDENT ™=** 








Air - 
Compressing 


OAL Sets 
OKE es 


URRENT Saha 


Purposes 
The PARSONS MOTOR Co., Ld., Town Quay Works, SOUTHAMPTON, 















































NON - POISONOUS 
VERY DURABLE 








#.cOR DRINKING WATER TANKS 
AND 
Iron or Steel Work, submerged, underground, or subject to unusually 
trying conditions. 
Write for Interest ing derspample aod Prices. 
J. DAMPNEY & CO., L.TD., 
Head Offices—Eagie Paint Works, East Moors, Cardiff. Works also at 
h and Glasgow. 
Baaycues ; 87, Bishopsgate, Londoa,,B.v. 2; Liverpool, 5, Gores Piazzas; @lsagow, 67/5 Coruwall &tree!, Kinping Par 
Middijesbrough, 2, Low.r Commercial Street. 
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So 


laefficient Boiler House operation could be easily and quickly located if the man in charge 
knew that such conditions existed. 


@) Steam Flow Meters 


are saving big Central Stations and Industrial Power Plants throughout the world large sums daily by 
pointing out waste and inefficiency. Seldom, if ever, have B.T.H. Steam Flow Meters been 
installed without bringing to light some wasteful condition not previously known to exist. 


The present shortage and high price of coal make it imperative to obtain all the steam every pound of 
coal is capable of generating, and deliver it where used with the least possible loss. 


Write for Illustrated List ER. 246a on Steam Flow Meters. 


The British Thomson-Houston Co., Ltd., 


Electrical Engineers and Manufacturers, 
Head Office and Works - - - - Rugby, England. 





























—- 


REFRIGERATING MACHINERY. 


The Records of our machines during the 
last twenty years prove our claims for 








Simplicity Economy & Durability. 








fDulsometer Engineering C? 12 


YATES & THOM 


LIMITED, 


Telegrams : BLACK BURN. Telephone : 


“Yates,” Blackburn. No. 4224 (4 Lines). 


























Chinese Agents: 


“ai-< ENGINES (=== 
of UNIFLOW or CORLISS or DROP VALVE TYPE. 


Winding Engines, Electrical Haulage Plants, Rolling Mill Engines, 
Air Compressors, Blowing Engines and Vacuum Pumps. 
Ginning and Smati Shed Engines for Moderate Powers. 


. ities xia agate HEAVY MILL GEARING & PUMPS. 
Air Compressor fitted with Automatic Air Valves. L A N Cc A oe HL I R E R oO I IL. BE R Ms . 


PACKING THAT PACKS ‘ir'tnen’sunusares | | 
The UNITED STATES METALLIC PACKING CO., Ltd., Bradford, Yorks.| — 


London —t6, Fenchurch 8t.. Liverpoot—632, Roya! Liver Bidgs. Bolton—15, Mawdsley St. Swansea—Pembroke Bidgs. Glasgow—52, St. Enoch Sa. Ni stie—2, Colling d 8t., &c., &c. 


PLATT’S PATENT, MOTOR OR BELT DRIVEN 


DROP STAMPS. 


LOWEST IN FIRST COST AND UPKEEP. EASY AND PERFECT CONTROL. 
NO COMPLICATED PARTS TO GET OUT OF ORDER. 
THE MOST SIMPLE AND EFFICIENT DROP STAMP IN EXISTENCE. 


~~ COMPLETE STAMPING PLANTS. 


Ne. 77 Can be obtained from all Merchants and Dealers. 





a 
. tire 
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} SAMUEL PLATT, L®2. WEDNESBURY. 





TONS « 





10 TONS 





2 TONS 









Ju 


Sr "4 
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— Reveirs, Ltd, 


4/5, Greystoke-p or ene, 36. Te 
PARED to SUBMIT ES’ tor ail DESORIP- 
TIONS of PRINTING. i Ee has been 
pied at this Establishment sinee ite 7 








D. Roots. Thanet House, 


as 

J Temple Bar, London, W.C.2-—British, Foreign 

and Colonial PATENTS obtained af moderate charges. 

Leng and varied peactiqns en experience, 
valuable to invento 

Pimms RECORD or Mz, J, D. ROOTS, MI. Mech FE. 
mee. made first successful working OD Engine in 


rw 
B90, “made first Motor Boat in United Kin 
rr made second — stor Cycle in bE K. atten with 


first two-stroke self-propelled engine, first any where 
1804, exhibited first TS. Engine, built » for 
propelling vebicles, four-stroke, iw. 
built in United 


1895, made first (.0.E.) Motor 
ins: . 
7, flew several Models of Aeroplanes and 
= yp ters 
97, ran first Motor Vehicle {(LC.B.) in 8s public 
“* Engineer,” 
Motor (1.C.B.) built in 





TO INVENTORS AND STUDENTS. 
A Chart of 187 Mecbanical 


in ct Ratt as Bee dae, i 
BULL'S METAL & MELLOID 00., 





L: M er. 
aya —Propeliers, = . 
Tubes, Stay Rrwiy eg Valves, 
HIGH TENSILE BRONZE Oat =" 
ee 
METALS.—Tempalto, Babbite, Plastic, 








R. WHITE & SONS 
IDNES, = 











CRAVENS RAILWAY CARRIAGE 


and WAGON CO. LTD., 
DARNALL, SHEFFIELD. 
Manufacturers of 
EVERY DESCRIPTION OF RAILWAY CAR 
RIAGES, WAGONS, TRAMCARS, IRONWORK 
WHEELS and AXLES, BRASS and IRON 
CASTINGS, &c. 


THE CLASCOW RAILWAY 
ENCINEERING COMPANY, ‘™ 


GOVAN, GLASGOW. 
Lendon Office :—12, VICTORIA STREET, 3. W. 
MANUFACTURSRS OF RAILWAY CARRIAGE, 
WAGOR & TRAMWAY WHEELS & AXLES 





CARRIAGE AND WAGON IRONWORK, also CAST 
STEEL AXLE BOXES. 





SSTABLISHED 180i. 


HARRISON & CAM\M, Ld. 


nief Works and Offices: ROTHERHAM. 
Manufacturers of 
eS & forged are. 


mm ae Peay ondagy ngizeal' 


THE GLASGOW ROLLING STOCK & PLANT WORKS 


HURST, NELSON & C0., LTD., 


RLECTEIO CARB snd erony ther arya "seem 
e oa TRAMWA Y RoLiine 
Makers 
"ipemn Aae, 


pete MOTH ERWELL. 
Office: Gordon Cham 


~~, ty 
ON oden Seas” iy Lenignball trey 


P. & W. MACLELLAN, LTD. 


CLUTBA WORKS, GLASGOW. 
Manufacturers of RAILWAY WAGONS and CARRIAGES 
IRON and ary, 7 SLEEPERS, F1ISH-BOLTS, SPIKES, and 
or. — ANENT WAY MATERIAL, BRIDGES, and 

CONTRAGBORS for RAILWAY PLANT and STORES oi 
every « 
ief ‘Offices : +129, Trongate, GLAS@OW, 


Registered Offices—Ciutha Mouse. )0, Princes Street, 
Westminster, Londom, 8 W. 1 


R. Y. PICKERING & CO., LTD. 


(Mata blished 1964.) 
Builders ef Railway Carriages and Wagens. 
Makers of Wheels and Axles ef all kinds. 
Chik Works and Offices: 
WISHAW, wmazn GLASGOW, 
Londen Offes 
8, Vioremsa Srezzr, Waornrnersn, a.W. 


Raves. 











ECONOMICAL GRINDING. 





iste. Se Sim. amd SOin. by Sim. Machine, 


EMERY WHEELS 
GRINDING MACHINES 


British made. 


L. STERNE & CO., Ltd., 


The Crown Iron Works, GLASGOW. wisn 
LONDON OFFICE: DONINGTON HOUSE, NORFOLK STREST, W.cC. 














ee “DELTA” BRAND "S" 220k 
THE > arin METAL a. LTD. "7 @REERWICH. Le LONDON. &.£. 10 














WayGoop-()TIs 
| [ETS 


embody the results of long experience 
and the highest engineering practice. 








S4 and 55, FETTER LANE. LONDON, E.C. 4. 
62 amd 63, LIONEL STREET, BIRMINGHAM. 
And Frincipal Provincial Cities. Works: London, S.E. 





G. R. TURNER, Lp. 
IRON AND WOOD FRAME WAGONS 


For Heme, Colonial & a Railways. 





WHEELS & AXLES. 
PERMANENT War MATERIALS, ke. 
olilery and Con Plante 


Pte Stractaral ral Kochne Castings of all desori 
Ohief Werks & Office : PANGLET MILL. ar ar. NOPTIN 














y Heuse, W 
Iestented Advt Sout tases tn enh mente on peg 8, 


SAWING seething. MACHINES. 


38, Victoria Street, 
W. A. WALBER & CO., ~ ie + 
Telephone :—VIC. 8190. 


Teleg.:—VILVALLE, LONDON. 


























SWAINS’ 
BLOCKS 


FOR ILLUSTRATING 


Specialists in 
High- Class 
Catalogues 
Best staff of designers and engravers in the country 
JOHN SWAIN 5 SON, LTD. 


89 - 90 ‘SHOE. LANE, E.C. 4. 
Works: High Barnet. 
Branches : Glasgow, . Bristol & Paris. 


J. & E. HALL, L™ 


Makers of CO, and NH, 


Refrigerating Machines 
Hallford Motor Vehicles 


10. St. Swithin's “Lane, E.C: 81, Dele Stree 
Licespes!; py Keat. 


CRAVEN BROS. (Manchester), La 


REDDISH, STOCKPORT. 
Teleg., Oraven, Reddish, © Teleph., 421 Heaten Me 





























High-class 


MACHINE TOOLS 


AND 


ELECTRIC CRANES. 





For our Half-page illustrated Advertisement 
see last week's and next week's issues. 








See Illustrated Advertisement, June 10th, page 74. 





ROYLES LIMITED, 
Engineers and Specialists, 


Manchester. 


FEED WATER HEATERS, AIR HEATER 
Ol. COOLERS AND HEATERS, 
CALORIFIERS, CONDENGERS, 

HEATING BATTERIES, 
KETTLES, STEAM AND GAS, 
TWIN STRAINERS FOR PUMP SUCTION 
— 


Fitters, Steem Traps, Reducing Valves, &o. 


W. H. ALLEN, SONS 2 Co. 


LIMITED. 
ENGINEERING WOHKKS, 
ENGLAND. 





QUEEN'S 
BEDFORD, 


WOOTTON BROS., LD., 


COALVILLE, near LEIC 
Telegrams: Weetten, Oscivilie. 


B siskworks Plant. Sanitary Pipe Piast. 


CLAY-WORKING PLANT, 


Salliery Plant. Ganeral Uillwrights 


JOHN STIRK & SONS, 


Machine Tool Makers, 
HALIFAX. 


For Illustrated Advi. see last Week ond pext. 


THE TEES SIDE BRIDGE 
AND ENG’G WORKS, LTD. 


MIDDLESBROUGH, 











Manufacturers of Bridges, Roofs, Steel Bpamed 
puusings, Piers, Landing Stages, Pontoo 

Gol rs, Biast turnace Casing: Hot 
Gas and Air Mains, Tubing. rru- 
gated Float g, Stee: Caissons, Stee! Well Lining 
aod Curbs, and S.eel Piate Barges in Sections 


TANKS. 
GALVANISING & CONSTRUCTIONAL IRONWORK, 
JOSEPH ASH AND SON, LIMITED, 
Rea-street South. BIRMINGHAM. 








STONE E-BREA KERS. 


CRUSHING ROLLS, SCREENS, 


ELEVATORS & conveyors, R. BROADBENT & “SON, Ld.. Stalybridge. 


USED BY GOVERNMENT 
DEPARTMENTS, AND ALL LEADING 








QUARRY OWNERS & CONTRACTORS 





“ASQUITH” DRILLS for 
VALUE, OUTPUT 
& DURABILITY. 
Enquiries Esteemed. Good Beliveries. 
Wun. ASQUITH (1920), rd. 
Highroad Wells, Halifax, 
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DO YOU WANT) TO: MAKE UP) TIME 
LOST THROUCH THE GOAL STRIKE? 


THE FACT 
THAT 4 


liv 
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ADAPTED FOR 
STEAM, PETROL, OR ELECTRIC 
DRIVE CAN BE SUPPLIED 


DIRECT From STOCK 
ON SALE OR HIRE, 


WILL HELP YOU TO DO SO. 


DEPENDABILITY, “EFFICIENCY, MTs 5, — 
ECONOMY , KTAIVTE | 
are the leading features of this Winch... .. gna View 6f No. 3 Winch, 6 in.‘l0in. Cylinder’ with Double! 


. Barrel, It works a 1} tom Pile Hammer at 240feet per minute, 
Write for Bulletin No. 82a. and will lift up to-2{ tons at slightly lower speed. 


THE BRITISH STEEL PILING GO., dock wouse, suutee steeet, LONDON, ex.s. 
| THe NORTH EASTERN MARINE ENCINEERING CO.,LTD., 


BUILDERS OF RECIPROCATING AND TURBINE ENGINES LA GET: cxzes inks Geld ‘tai hanks oe’ Wiese 
Engines and Boilers, etc., constructed for export, and fitting out supervised. 


vomezsate eea.t. -| WALLSEND-ON PTENE. |. cosasneorane. 


LIVERPOOL OFFICE : Telegrams : NEWS, W. WALLSEND.” for Marine Boilers 







































































Petes | ' SUNDERLAND. | “wesnsroon- 
Tadeo "eee Lvwees” _ Telegrams: “ NEWS, SUNDERLAND.” DIESEL ENGINES. 
- HARTNESS JONES & LAMSON THE FAY 
FLAT TURRET LATHES MACHINE CO., AUTOMATIC 
and AUTOMATIC DIES. sewn LATHE. 




















ESTABLISHED 1860. 


HUDSWELL, CLARKE & CO. 


RAIL WY FOUNDRY, LEEDS. 


LOCOMOTIVE 
ENGINES 


FOR MAIN OR BRANCH RAILWAYS. 


Centractors, Ironworks, Collieries, &e. 
All Sizes and to suit any Gauge of Railway. 


Prices, Photographs and full specifications on application. 








Telegrams—Loco, Leeds, Telophene—National 3540. 
Oodee—A 1, Licbers, A B C (4th and 5th Editions), 














* scat 
--One Name covers them All-, 








Edgar Allen Toughened Stee! Castings. 
Group of Cast Steel Buffer Castings. 





Edgar Allen Circular Saws. 
Group of Cast Steel Hot Saws. 





Edgar Allen Special Steels for Motor Cars 
and Aircraft. 


Gear Wheel in Chrome Vanadium Steel. 





Edgar Allen Toughened Steel Castings. 
Cast Steel Cylinders ready for Testing. 





Edgar Allen “Imperial” Manganese Steel. 


Dredger Bucket Chain fitted with Manganese 
Steel Lips, Pins, Links and Bushes. 


Edgar Allen Stamp Shoes and Dies for 
Gold Crushing. 
Group of Shoes and Dies. 





Edgar Allen Crushing and Grinding 
Machinery. 
*Stag’’ Ore Crusher. 


Edgar Allen High Speed Steel, Twist Drills, 
Cutters, Reamers, etc. etc. 
Group of Twist Drills and Ratchet Driiis, 





tent - 
“STAG” BRAND Edgar Allen, Railway and Tramway Ar 
“Stag Special” High Speed Tool Steel. Special Trackwork in “imperial” Manganese Steel. do, 
er 





* Stag’’ Cast Steel Files. 


Ready-hardened length. 





The ‘Edgar Allen News" is a bi-monthly 
ri echnic l giving strictly practical 
Write for Catalogues of the products in —— i & d a l Ganenaaelh 
i che an ee ° 
which you are interested, stating name articles on stée 
of Firm. 


“a, 





Write for a specimen copy. 


J 
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TUN 
Musgrave Channel Road, Belfast, for Belfast Harbour Commissioners. 
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B.R:C. ROADS 
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Engineer: T. S. Gilbert, Esq., M.1.C.E. 


Complete concrete road reinforced with B.R.C. Fabric. 


reinforced concrete road is cheap to 


construct, it has a smooth running 


surface which is non-slippery. 


It has no 


dust in summer and no mud in winter 


and the cost of maintenance is almost nil. 


THE BRITISH REINFORCED 
CONCRETE ENGINEERING Co. Ltp. 
Head Offices 1, Dickinson Street, Manchester. 


Works: Trafford Park, Manchester. 
Branch Offices: LONDON, Iddesleigh House, 
ae: S., VenebS SY. 1; LEEDS, 
Park Lane; be ASCO Dale Ss 
RISTOL, 47, Wittadion aati teins 
Robertson St.; DUBLIN, 1[2, Ely ay tt 
AST, Maviair Butidings, Arthur Square. 
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BUCKTON TOOLS. 


PLANING MACHINES from 2ft. wide to 16ft. 
wide, any length. 


VERTICAL & HORIZONTAL PLANERS from 
10ft. long x 6ft. high to 36ft. long x 2Oft. 
high. 


PLATE EDGE PLANERS from 6ft. to 45ft. long. 
LATHES to swing from 30in. to 16ft. dia., any 
length, 


BORING & TURNING MILLS, 5ft. to 30Oft. 
diameter. 


SLOTTING MACHINES, 12in. to 60in. stroke. 


SHEARING MACHINES up to the largest 
sizes of Plates, Blooms or Bars. 


DRILLING MACHINES, Radial. 
DRILLING MACHINES, Multiple. 
BORING MACHINES, all sizes. 


TESTING MACHINES, from 3 tons to 500 
tons capacity for Tension, Compression, De- 
flection, Torsion, and Shearing Tests. 


SPECIAL MACHINE TOOLS 
FOR TURBINE 
LOCOMOTIVE AND MARINE 
ENGINE BUILDERS 
STEEL WORKS AND FORGES 


Cable Address :-—" BUCKTONS, LEEDS.” 
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SIX-SPINDLE MULTIPLE DRILLING MACHINE FOR 
WATER-TUBE BOILERS. MOTOR DRIVE. 


lvii- 


‘JOSHUA BUCKTON & CO., 


LIMITED, 


Well House Foundry, LEEDS, ENGLAND. 


ESTABLISHED 1843. 


Codes :—A.B.C., 4th & 5th Edition. 













ERECTED ON ROOF OF ABRAM- 

LYLES REFINERY ON THAMES SIDE 

LIFT FROM WATER LEVEL MOOFEET 
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fag «= (DPENCER-HOPWOOD" 


WATER-TUBE BOILER 


|steams quickly and can 
be “forced "with safety. 


Because it raises steam quickly the 
“ Spencer-Hopwood” Patent Wate: 
Tube Boiler is admirable for Break 
down Cranes, and for contractors’ 
work generally; as well as for 
steam pumps, laundries, heating 
systems, &c. With the “ Spencer- 
Hepwood” Water-Tube Boiler 
100 Ib. pressure can be obtained 
from cold water in 30 minutes from 
lighting the fire. Forcing does not 
affect it—a 25% inerease can be 
obtained without risk of priming or 
leakage. One feature of the design 
is the large doors giving easy 
access te the tubes and the interior. 







ia 








Sizes from 260-3000 lb. steam per hour can 
be delivered from stock. Ask us to quote 
and to send list. 


A equat pattern can be supplied when 
head room is restricted. 


SPENCER-BONECOURT Ltd., 
Parliament ,Mansions, Victoria Street, LONDON, S.W. 1. 


Telephone: Victoria 556 Telegrams: “* Bonecourt, "Phone, London ' 
Telephone: Hitchin 5 Works: HITCHIN, Herts. Telegrams: ‘Engine, Hitchin.” 
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EERE Sore 
FERFE CTION 
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STRENGTH 
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HIGH DUTY 


Cutting-off Saws with 


Inserted Segments of 
High Speed Steel. 





The result of many years’ experience. 
Specify them on your next order, 


N. VY. FIJNWERKH, 
PRECISION TOOL MAKERS 


FLUSHING (HOLLAND). 





eT pt 


Live Representatives Wanted, 





a 


Q 





GUN-METAL LEVER VALVES. 


Asbestos Packed Water 
Gauges and Cocks. 


Gland Cocks, Wheel Valves, Etc 


H. CLAYTON, Ltd, Bronze Founder. 
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RIVETS, BOLTS AND NUTS, LIGHT RAILS, 
TIP WAGONS. MILD STEEL ROUNDS, 
SQUARES, FLATS, ANGLES, CHANNELS, ETC. 


COX AND DANKS, 


Iron and Steel Merchants, 
168, REGENT STREET, LONDON, W.1. 


Telegraphic Address: Ferrodanks, Phone, Lendon. Telephone: Gerrard 351§ (2 lines). 

































CHILLED IRON DREDGER TUMBLERS 


Of all Shapes and Sizes. Unserpassed for Durabilit 
Can be supplied Bored ready to receive Shafts, Or fitted 
complete with Shafts of highest quality Steel. 


Large numbers of our Chilled Iron Tumblers are in use i: 
Dredgers in the Suez Canal and elsewhere. 


DREDCER LADDER ROLLERS & BUSHES 
ar ka Sheaves, &c. &c. Propellers in Specia 
oughened Iron. Chilled Iron Fire-bars Corrugated or Plain 


MILLER & 60., L7D., LONDON RD. FOUNDRY, EDINBURCH 


Cable and Telegraphic Address—" Miller, Edinburgh.” 






































on your 
Instruments 


x THORNTON 


Is a Guarantee of Quality, and signifies they are 
BRITISH MADE. 


Our Drawing Instru- 

ments are known and 

appreciated throughout 
the world. 


“= 


Catalogues sent free on 
application. 


A.G. THORNTON, 


Contructors to the British, 
Colonial, and other 
Governments, 


Paragon Works, 


24, King Street West, 
MANCHESTER. 





Cases of these at various prices to the requirements 
of all buyers. 














COMPLETE MOTOR LAUNCHES 


FOR 
PLEASURE AND BUSINESS IN ALL CLIMATES. 


OVER 40 STANDARD MODELS, 
RANGE 18 TO 75ft. 


KELVIN DAY CABIN LAUNCH (28ft. x 6f. Gis, 3ft. x 8ft.), IN PINE OR TEAK. 


Write for Launch Catalogue Ne. 6 (Home and Export). 
THE BERGIUS LAUNCH 4 _— CO., LTD., 





146, Thornton Road, BRADFORD. 
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PLENTY === 


MARINE OIL ENGINES 
“e , ADE TO ENDURE’ isa true 


statement with regard to Plenty 

Semi-Diesel Marine Oil En- 
gines; each engine we build is entrusted 
with our reputation—is “made to endure.” 
We want to send you full particulars of 
our engines; we want to pars you why 
Plenty Engines are supreme ; we want to 
tell you which model is best suited to 
your purpose. 


Will you send us your name and address 
on a post-card so that we may do so? 


_| | PLENTY & SON, LTD. 


= KINGS ROAD WORKS, 
Ss NEWBURY. 





u SOLE AGENTS FOR BRITISOH 

BIA: MESSRs VANCOUVER 
ACHINERY DEPOT LTD., 1155, 
SIXTH AVE, WESI, VANCOUVER 














§ SOLE AGENTS FOR SPAIN: L. G 
VALLET, APARTAVO 704, BARCE 
cia LOWA 

ain 

J 

J 

_— 














CAWDOR ST., PATRICROFT, near MANCHESTER. LIMITED. 


OVER 


300,000 H.P. 


AT WORK. 


Concrete & Brick-making 
Machinery, Flour Mills 


Mine Gearing 





FOR COUPLINC 
SHAFT-ENDS. 


PATENT 


FRICTION CLUTCH. 


Send for Price List and Description. 


note: GENERAL MACHINE PLANING. 
UNDERTAKEN FOR: THE TRADE. 
MACHINE CAPACITY OF 6 0O’x 6 0” x 22! 0” 

















L Steam Service, High or Low 








a 


THERE IS A BEST !! 


RENEWABLE 

VALVE and SEATING—VALVE. 
ARE 
YOU 
A 
USER 





THE “BETALL” 
Has stood the Test of Time. 
PRODUCED—TO SECURE ECONOMY 
—In the Steam Users Interest. 


To be At Par when others are Scrapped. 
—To be a Cent. Per Cent. investment for Users. 


CONSTRUCTED for Saturated and Sugorhostes 


ressures. 
STANDARDISED interchangeable Valve and Seatings 
SPECIFY and USE for ECONOMY from }in. bore upwards, 





JAMES BALDWIN & CO., Patentees & Engineers, 
Devonshire Brass Works, Keighley, Yorks, Eng. 




















ARCHIBALD EDMESTON & SONS, | 


Textile Machinery, anf || 

















When ordering GRAPHITE 


specify 


“DIXONS” 


to make sure of getting 


THE BEST. 








C.R.AVERILL JOSEPH DIXON CRUCIBLE CO. 


(Sole Agent). 


28, Victoria Street, LONDON, S.W. 1. 


Telegrams : Crvctarara, Vic., Lowpon. Telephone ; Victoria 1754. 


DIXON'S GRAPHITE PRODUCTS 
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COCHRAN BOILERS a al & CO. 








CONTRACTORS TO H.M. GOVERNMENT. 
ATLAS WORKS, 


Telegrams : 
GRAFTON EEDFORD. 





SUITABLE 


_FOR ALL 


PURPOSES 


WRITE FOR CATALOGUES 


Illustrated Descriptive List free on app! cation 


AN —_ SILVER MEDAL, laventions ce hibition, London, om 

LAND, CLASS A GRAND2PRIX & x meats: amt : PARIS, | "Exhibit Rien 1908. 
AND* ranco-Br on, n, 

MARINE, CLASS B . GRAND PRIX. Beene Aires Exhibition, 1910: 








OIL FIRING, 
WASTE HEAT,ETC. 


PRATT 


COCHRAN &C° ANNAN.L” CHUCKS 
“ise Attiw ANNAN, SCOTLAND. wens. ae Se. 


INDEPENDENT 3 and 4-JAW CHUCKS. 
With Reversible Jaws and Heavy Bodies. Standard Sises 4}im. to S0im diam. 


UNIVERSAL GEARED SCROLL CHUCKS 
Self-Centring. With three and four Jaws. Standard Sizes 4in. to 2lin. diam, 


COMBINATION CHUCHS. 
With three and fonr jaws. Standard Sizes 4in. to Zim. diam. 


IMMEDIATE DELIVERY po 


Standard Sizes 6in., Sin. 10in . 1%in.and Idle. 
MANUFACTURED_BY 
F. PRATT 2CO. 
HALIFAX, ngs ae 
: “Pratt, Halifax.” 
Seer oes 161. 


ETT TT 


“SUNTURBO” 


THE PUMP FOR ALL DUTIES. 




















MORLEYS 


Daimler House, Paradise Street, 
Peiegrams ; Onpable, Birmingham, BIRMINGHAM. 
Warehouse: 90, Edward Road, Balsall Heath, Birmingham. 


Felephone: Midland 1981. 








No Fixed Guide Vanes or Cut- 
waters. 

Longer Life due to Simplicity of 
Design. 

Self-regalation. 











GAS, WATER & STEAM FLANGES 


ALSO WELDING FLANGES. 





Send for a copy 9 High Efficiency Maintained through- 
Pamphiet No. 17 to-day. out Life of Pump. 


J. STONE & COMPANY, LTD., 


la, COCKSPUR ST., LONDON, S.W.1. 
HULLAC AN 


QUNANUUTL NA 


Gun-metal and y Mill, 
Brasswork | (ii b= Colliery 
of all descriptions. 1 i 


UINLTVLVUCUROY EAN MA OA TA 


m1 


and 
Engineers’ 





Foundry 





Ironmongers. 





Furnishers. 
Iron and Steel 


en HENRY WOOD & CO., Ltd. 


SALINEY, near CHESTER. 








GOUDIE ——— WHITTET, 


oe ouscor |! CHAIN AND ANCHOR MANUPACTORERS, 


Werks adapted te make up to the LARGEST & ZES. 


should be regularly LARGE MOORINGS A SPECIALITY. 


used to keep the tubes of ~ 


PO se om ge BATTLESHIPS’ CABLES & GEAR. 


being detrimental to heat conducting, 
reduces the efficiency of the Condenser Forgings, Crane Chain, Chain Slings, sed all kinds of 


For hard deposits the **Simplex'’ Expandi ANCHORS, MOORING & CABLE GEAR. 


Scraper is recommended. For 
imite: ce at ends, w: are lied. ; 
pianigBe creas WOOD'S “VIKING” STOCKLESS ANCHOR 
Newly Ieeued 40 page CW:Crocxart & Sons, [> D = i Standing Contractors to the British Admiralty, Trinity Bones, nad Publis Bodine, nad 
Fie an iguate ; "My Bath Sereet, CONTRACTORS TO ALL FOREIGN GOVERNMENTS. 


LIVERPOOL. 





















































Settles 


Oo 7 
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CARRON 
STAMPED 
FORGINGS 


are made from the best 
material and hand 
forged up to 6 cwt. 
to meet customers’ 
requirements. 
















Enquiries invited. 






Contractors to the Admiralty and 
Principal Shipbuilding Companies 


Carron COMPANY, 


ENGINEERING DEPARTMENT, 
CARRON, STIRLINGSHIRE. 
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sre i Sagat 


FRICTION 


to every 


A Question 
of Clutches 


_ 


omy of power. 
special study for some year 


past. 
able to supply 


CLUTCHES 


requirement, 





and to give practical advice based upon exhaustive tables compiled from 


our own experiments and forming one of the most accurate sources of 


information available. 


LONDON. 
7, King's 


Phone: 2611 Cent 


Telegrams : 
“ Clutch, ' 
Shipley.” 


House, 


King Street, E.C.2. 





We shall welcome inquiries. 


GLASGOW. MANCHESTER. 
93, Hope Street. Royal Exchange, 
Pillar No. 116 


Phone: 210 Cent Tues. & Fridays 





Telephones 


354 
(Pr. Br Ex.) 
355 
- Shipley, 


ln 





ABA 





Sth Edn.) 





yy KKK DD 


The adaptation of 
the-Clutch to the 
type of work in 


which it is to co-operate 
must always be an im- 
portant factor in the econ- 
This ques- 
tion has been made our 


s 


As a result we are 
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Wu? 



















































ELECTRIC AND HAND 
TRAVELLERS. 
LOCO STEAM CRANES. 


Barrel and Free Brake. £7 


Contractors 


War Office, 


&c. &c. 


LONDON ADDRESS— 


39, Victoria Street, 
Westminster, S.W. 


NEWCASTLE-ON-TYNE 
OFFICE : 


1, St. Nicholas Buildings. 


ELECTRIC GOLIATH CRANES 


ELECTRIC WHARF CRANE, fitted 
with M. F. & Co.'s Patent Free 


to the Admiralty, 











MUNNAR A 


MOTHERWELL. 


OT CT 











Lathes 


Sh 
Planers hee 


Dnihog Machines 


Established 1842 


NEW YORK 
BUFFALO 


Lieber's, A. B. C. (5th Edition), 





Metal -Working ‘Machinery 
and Machine Tools 


Write for complete descriptive bulletins i= 
Josepu T. Ryerson & Son 


Cable Address: Ryson, Chicago. shea Bentley's, Western Union (5 Letter and Universal Editions), 
British Representatives—-Leo C. Subin 53 Vadets Sins, Londen, 9: 1, England. 


Shears 
Punches 


Bending Rolls 
Riveters, etc. 


Hammers 
Saws 


Milling Machines 
Boring Mills 


| 


Incorporated 1888 


ST. Louis 


CHICAGO, ILL., U.S.A. DETROIT 


re 








alll 


TTT 
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(Re, ister ed Trade Mark) 





In every works there are belts that 
are acontinual source of trouble; 
always stretching and having 
to be taken up to stop “ slip,” 
or else breaking and throwing 
the machines they drive out of 
action. And all because they 
are run tight. No belt should be 
tight. Infinitely better results 
are obtained with the easy or 
slack ‘“ Cling-Surfaced”’ drive. 
Treat your belts with “ Cling- 
Surface’ and you will be able 
to run them slack without loss of 
power. They will not slip what- 
ever the Joad. You will find, 
that this method increases 
life 100 per cent. Re- 
collect, however, it must 
be “Cling - Surface,” 
nothing else. 


too, 
their 


Handreds of the largest firms ard 
Power Co.’s use *‘* Cling-Surface.* 


Ask us to send a tin. 


THOMAS & BISHOP, LTD., 
37, Tabernacle Street, London, E.C. 2. 


GLASGOW : %, BATH STREET. 


PARIS : 27, RUE BLANC. 


Wee TET OSS OOUI OCICS TT rr 
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ON ADMIRALTY LIST. 


JOHN KIRKALDY, LTD. 
Lendon Office : 
161, Leadenhall Street, LONDON, E.C. 3. 
Werks: Burnt Mill, near Harlew, Essex. 
MAKERS OF 
EB. sporating and Distilling Plante 
Kefeigerating & lee-MaRing Maehiner) 
Feed Water Heaters 
Evaperatore 


Cembined Clreulatiag and Alr Pumpe 
Auxiliary Gurfaee Condensers, &e., de. 


RAW HIDE GEARS 


Also Metal Gears. 
GEORGE ANGUS & CQ, LTD. 




















MECHANS LIMITED, 
Engineers & Contractors, 











See instrated advertisement issue ef June Sra. 


RAILWAY MATERIALS AND 
CONTRACTORS’ PLANT. 


Prompt Delivery. 
NEW & SECOND-HAND F.B. & B.H. STEEL RAILS, 
46 Ib. to 95 Ib. per yard, with accessories. 


NEW CREOSOTED SLEEPERS & OROSSINGS. 
Large quantities always in 




















ROLLING STOOK ot all descriptions. 
NEW PORTABLE RAILWAY. 


Exporters of all kinds of Materials and Plant used 
in the construction of Oivil Engineering Works. 


R. H. NEAL & CO., 
83, The Broadway, Ealing, Leadon, W. 


Telegrams: Snoslaen, Ealux, Lond. 
Telephones: 1951 and 1764. 


WATER POWER 
HAY, MARYON & CO., Lid., 


14, BRIDE LANE, 
LUDGATE CIRCGS, E.C. 4’ 








Telegrams ; ‘ MaMasnms 
Telephone ; Cent 1514. 











CONTRACTORS’ PLANT. 


CRANES. 


PILE DRIVERS. 


Wh/takers at ) Limited, 


DAVIE & HORNE, Engineers. 


Zaeknatone, near Glasdoew. 











Cendensing Pian Distilling Plante, & 
4 vaper> 
tors Feed Water Hi and Filters, Pump: 
Ofice - - %, ROPE STREET, €LASUOW. 
Address: Johastene. 


Soe KMiustrated advt. ta iaree 27th of May 


DAVIES & METCALFE, 


MANCHESTER. LIMITED: 





SPECIALITIES: 


INJECTORS. 


ALL CLASSES. 
a Adver every fourth week. 


JOHN ROCERSON & CO., LTD., 


WOLSINGHAM, R.S.0., Co. DURHAM, 
Makers ef 
Steel Castings and Steel Fergings, 
Beocklees Anchers, Dredger Buckets, Limks, and 
Tumblers, Steering Gear, &s. &c, 
Sene youn Evquinres 














MACHINING & FITTING. 


SPECIAL MACHINERY MADE TO 
CLOSE LIMITS. 
REPETITION WORK, ETC. 


= vom 
SMITHING FARMER BROTBERS, 


IRONWORK. (Shifnal) LTD., 





600 |.H.P, COMPOUND GONDENSING GORLIGB MILL ENGINE.- 





— 


HIGH-CLASS 


STEAM 
ENGINES 


with Corliss 
and other Valve Gear. 


LANGASHIRE 
BOILERS 


MILLGEARING 


CHEMICAL HYDRAULIC 
AND GUNPOWDER 
MACHINERY 
A SPECIALITY. 














JOSEPH FOSTER & SONS, 


SOHO FOUNDRY, PRESTON, LANCS. 


f Individual treatment” ia design 
t emsures that each Pulley is 
perfectly suited to its perpose. 


The Spread Arms ensurea \, 
firm and wide support for 
the rim. > 
Standard Design can be modified = 
to suit any power, speed or purpose. 

List of Prices on Application. 


a end each Pulley runs perfectly true. 


— = — 


State in order or enquiry: 


2. Flat, Convex or Double Con- 
vex. 3. With or Without Key, and 
4. Horse-power, Speed and Purpose. 


U Section Arms ensure the combi- 
gation of lightness and strength, 


1. Diameter, Width & Bore. 











«< 


WESTBURN 





DOUGLAS FRASER ¢ SONS 


FouNDRY, 





|| ARBROATH, ScoTLann 

















PROCTOR’S pata SHOVEL STOKER 


AND 


MOVING FIRE-BARS 


Give Economy in Fuel. Increased Steam Production. Smoke Abatement. 


PROCTOR’S COAL ELEVATOR 


FITTED WITH THE PATENT 


RAM FEED BOOT. 


Positive Feed of Coal to Buckets. No Jamming of Elevator. 
Wear and Tear reduced to a minimum. 





Write for Hlustrations and Particulars— 


JAS. PROCTOR, Ltd. Hammerton Street Ironworks, BURNLEY. 








@®heffenhale Engineering Works, 
: SHIFNAL, SALOP. 





COLE AGRNTS FOR PRANOR } THE sOOrk Te BES PRRFECTIONNEMENTS A LA VAPORIBATION, 


AND BELGIUM 68 RUE DE ROME, PARIS 


Ransome Machinery Co. (1920) Ltd. 
14-18, GROSVENOR GARDENS, LONDON. 6.w. 
CONCRETE MIXERS; 

HOISTS, TIPCARTS 
TAR MACADAM & ASPHALT MACHINES, 
STEEL PILING AND PLANT: 








EDWARD MERCER, Ltd., 
Heilins Lrenworks, Hellinwoed, near Manchestes. 
Speciality : 
BRIGHT SHAPED 
Hexagon Nuts 











also STEAM KETTLES for Canteens, Ships, otc. 
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FLAY’ Aajomeatre 
Sele 
ww gs | Page 
t is a pleasure to 
SO" able to use the telephone with Uy 
S athe certain knowledge that you will Z 
SS" ‘be connected instan y, and that you ZB 
S$ will not be interrupted. AZ 
= The Relay Automatic Telephone System 
= ensures a reliable secret service. Clear speech. 
= Simplicity. 2 wires only. 
= If you do your own operating, the 
_ operator is always there when re- 
quired, day or night. 


Tek 


wt 


i 
i 


i} 


um 


i} 








.. S 
You can see this system, in S$ 
operation by appointment. BSS 
Write for the address of Ss 
the nearest Agent. SS 
SS 
WN 
Mien RELAY ques St hid oe co. re 
RAS D, LONDON. W.C.2 
\\ 2 
Mi HN NTT 




















1_* Cowald Crest, RAeye. B sscheered aren And RIRIIEMA, B+ 


POR 


HICH PRESSURE STEAM 


INSTALLATIONS 


IRON and STEEL BOILER TUBES. 
SOLID DRAWN STEEL TUBES. 
HOT WATER TUBES and FITTINGS. 
LOOSE FLANGE JOINT TUBES. 

HYDRAULIC TUBES. 
ASHFORD’S PATENT TUBE WELL 

STRAINERS. 
STEEL PLATES. 
STEEL CASTINGS. 
FITTINGS OF ALL KINDS 





SPECIAL HIGH PRESSURE STEAM PIPE. 


 STEWARTS AND LLOYDS LTD. g 


cee Bali, See Sveee St, LONDON. 























My TStSSSEIESTEISSSS S$S9SS999S 99S SSSSSSS SF SESS SSS SSSS 59594 


SHIPYARD ELEcTRIC 





SHOP PES SESESESESESEESEOEESOE SEES ESSE SEES EHOS 


WINCHES 


As used by the Leading Shipbeildérs in the 


United Kingdom. 
Made in Five with 
DO. oF AO, 


To pull %§ t© 16 tens 5O rest per minute. 


J.P. HALLaGo. Lt. 


BLACKRIDING IRON WORKS, 


—OLDHAM.— 


Telegrams: Telephone: 
“ Dyname,”’ Oldham. Oldham 306 (2 lines). 


SH SPESSSSSSOSESSS OSES SE TESS SSCESCHESESESSESSESOCSESSESESSC ESCO O® 


Standard Warping Winch. 





cE 





332356335555522. 











\xaii 


No Longer Required for War Work 


41 Special LATHES for boring shells, un- 
geered, with traverse and knock-off, 
yp a about 30 ewte. In good con. 


Price - £62 each. 


27 Special LATHES for boring éhellis, un- 
geared, no traverse gear, weight about 
30 cwts. In good condition. 


Price =< £54 each. 


24 small t Special LATHES, with com- 
pound aids rest, weight about 20 cwts. 


£27 each. 


























Price -~- 


\2 Special THREAD MILLING MA- 
CHINES for cutting 14 per inch, 
weight about 20 owte. 


Price =~ £27 each. 


\2 ELECTRIC CRANES, 53 ewt. portable 
Hammer- Head Electric Cranes, by mane 
with steel lattice jib 12ft. radius, 4$ft. 
B.H.P. D.C. travelling motor, 2} B.H.P. 
lifting motor, 440 volte, cast iron travel- 
ling carriage on id4in. flanged whetls 
Sit, Gin. gauge, <{t. Gin. wheel base. 


Price = £150 each. 


16 PRATT and WHITNEY LATHES, 
hollow 


stock, 3-step cone for 3}i 
apindle, double A ‘bed t t. long, 
eompound saddle fitted tool-holders, 


Price = £110 each. 
(Braad New, only arriving in England after 
the Armistice.) 


sous JARDINE usa, 


Deering Street, NOTTINGHAM. 
MGS: ae ae 


7 








SS — 
GIBBONS BROS., Ltd, DUDLEY 


Telég.—Gidtons, Leer Gornal Telephone—i0 Dudlev 
Contractérs to ADMIRALTY and WAR OFFICE 
PATENTEES & BUILDERS OF 


ffles & Furnaces 


INEERING x. 

























TheGlenboig Union Fire Clay Cal 








In every case the H 





Highest 
Award civen for Fire Olay Goods. 








Ww P. BUTTERFIELD, Lt. 











BUTTERS BROS. & CO., 


GLASGOW. 


ELECTRIC & STEAM CRANES, 


Overhead Loco. Derrick.) 


WINCHES. 


Seo ibustrated advt. last week and neat. 











SEES STi oe 
ee 


Plain or 

a 

for Cotton &&. 

The Motherwell Iron 

& Steel Co.. Ld.. Motherwell, s.s. 














ISTANLEY : 


The Largest Manufacturers of Surveying 
ate. 


WwW. PF. F STANLEY Q “CO., Ltd., 











285. Btgh Helbera, Loodon, WO. 
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Budenberg Gauge Co, L'* 


(Late Schaffer & Budenberg, Ltd.) 
BROADHEATH, 
Nr. Manchester. 
Branches :—LONDON and GLASGOW. 
MAKERS OF 


PRESSURE GAUGES, 


TACHOMETERS, COUNTERS, 
DIAL-THERMOMETERS, 
TEST-PUMPS, &c. 











“ans Ha > : 


i 


















RO” oe a To a ea aes a ee 
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-G. Armstrong, Whittrorth & sur. Engine Works) and | A. . 
CONST RUCTIONR 


ste | <i hy i= | 


DESIGN & CONSTRUCT ALL types Bay 
OF ELECTRIC & HYDRAULIC — es 


CRANES,CAPSTANS on 
COAL HOISTS, Et. 


ee 2 ae 








let 
hes 
\"\ 





















ILLUSTRATED GAT: eCUe eo 5 £ , 
UPON APPLICAT ye eae ; am 4 
| LONDON C 0) es 








CUO 
WiFEDS Bey 


gp STREET. 
S.W.1. 





























LARGE STOCK READY 


FOR IMMEDIATE DEL IVE Le 4 








BOILER COVERINGS. 
96"), SAVING. 











Sutcliffe Bros. 


ATLAS Works, GODLEY, 
Nr MANCHESTER, 


Telephone :—74 Bede, 


“SPLIT GRIP” 
COLLAR (itn 
" AS USEFUL as « 
SPLIT PULLEY. 


IN HALVES. 


NO Set Screw to 
Cause Accidents. 
Grips like a vice 


Fixed or 
Removed witheut 
Disturbance. 








Bole Makers— 


TRIER Bros. L! 


36, Victoria Stroet, Westminster, 5.W’. 


STONE AND FRS 
ENG. 








GOODWIN BARSBY&C9 





CRUSH ire 








AUSTRALIA HOU 


GLASGOW Of} 
149,WEST GE 


































Alsoat Newcastle-on- Fi Manchester, Edinbx gh Dub dn Bom day, IICh 1a, ope Towa y fo SOU 
SALFORD RO ROLLING MILLS, 
P.R. PR. JAC KSON & G0., LTD., MANCHESTER, 
2 RON WHEELS secant RON 
STEEL STRAIGHT, STEEL 
SPURS sivensaliet or Saks BEVELS 
MACHINE MOULDED CONTINUOUS MACHINE MOULDED 
OR OOUBLE HELICAL TEETH OR 
MACHINE CUT amenesie™ yon see MACHINE CUT 
Up to 3Oft. dia. MACHINE CUT. Or any required sizes. 






Oldest and Largest Makers. 
TEETH ALSO CUT IN 


CUSTOMERS’ 
OWN BLANKS. 














BROOK MOTOR 


FOR MINES. 


E. BROOK, L™- 


EMPRESS WORKS, 









| HUDDERSFIELD. 


LONDON ; 








= ii, Queen Victoria St., E.C. 4. 
i Telephone—CITY 4463. 
Hil Telegrams—“ Phasebroo, Phone, London. ; 
i. MANCHESTER : LEEDS: 

Il , 64, Corporation St. 49, Basinghall St. 

| fie i Tel.—CENTRAL 6294. Tel —LEEDS 23396. 

| 
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“Columbia” Bright Cold 
Drawn Mild Steel Rounds, 


Squares, Hexagons, Flats and 
Special Shapes. 





Free cutting, uniform throughout and true 





to size. Special case ening quality. 
Supplied well greased in 5 cwt. cases. 
“Columbia” Turned and 


Polished Shafting. 


All bars absolutely true to gauge 
and accurately straightened. 








Telegrams: Integral, Helb., Lenden. Telepbene: He. 1563 Belbors 


COLUMBIA STEEL & ENGINEERING Co., Ltd. 329, High Holborn, London, W.C.1. 


GEORGE FLETCHER & GO., LTD. 


DERBY, ENGLAND. 








x 30’. 





33° 





DRY AIR PUMP 20° x 


DESIGNERS AND MANUFACTURERS 


CANE SUCAR FACTORIES, REFINERIES AND DISTILLERIES. 


LOCHRIN 


PATENT UNCLIMBABLE 
STEEL PALISADING 


This strong and rigid fence is particularly suitable for enclosing mines, 
factories and other prohibited areas, and as a boundary for public parks, 
highways, railways, etc. It is quite unclimbable, for which reason it 
has been extensively used on the following sites amongst many others :— 
H.M. DOCKYARD, ROSYTH ANGLO-PERSIAN OIL REFINBRY. 
HM. FACTORY, CHESTER. BaARDMORE'S STEEL * ORKS. 
CHANCE AND HUNT'S CHEMICAL NOBEL'S EXPLOSIVE WORKS. 
WORKS. VICKER'’S AIRSHIP FACIORY. | 
** Lochrin’’ Palisading presents a splendid appearance, and can be 
supplied in all heights up to 12ft., in varying strengths. Write for 
sample of upright, quotation, and copy of our Fencing List. 


BAINGC 


LOCHRIN IRON WORKS 
COATBRIDGE *SCOTLAND 











q 




















CHARLES: MARSDEN & SONS, 


. Led, have made 


SHEFFIELD 
ROPE TISSUE 


for 100 years, and 


Guarantee it to protect all 
Bright Hardware & Plate 


against 





corrosion, rust or stain. 


The Paper is ABSOLUTELY NEUTRAL. 





Samples and price on request from 


Charles Marsden & Sons, Ltd. 


PAPER MAKERS, 


32, Holly Street, SHEFFIELD. 

































A. BEEBEE, 


Bolts, Nuts, Studs, &c. 
WEDNESBURY. 




















| bos yagi Jat) 
< o 





Werf GUSTO, Firma A.P.Smuiders, 


SCHIEDAM, HOLLAND. 





SPECLALITIES— 
OREDGING PLANT, FLOATING CRANES, 


























ROPEWAYS LIMITED, 


Elden Street House, South Place, London, E.C. 


Telegraph'ec Address—“ Ropeways, London.” 
Teleph ne—No. 12780 Cen. 


CONSTRUCTORS OF AERIAL ROPEWAYS ON 
THE ROE SYSTEM-. 


JAMES YOUNG & CO., 


BRASSFOUNDERS & FINISHERS. 
Tel: PLENISHER’ Phone: CRNTRAL 6861 (3 lince 
Asbestes 


Rubber Merchants 


22/24, Robertson Street, GLASGO W. 


H. W. KEARNS & CO., L?- 


BROADMEATH, MANCHESTER, 


MACHINE TOOLS FOR ENGINEERS. 
Tel. No 221, Altrincham. 
Bee our Ll) d Adverts in issue of June Srd. 




































HIGH-CLASS 
NON-FERROUS 


CASTINGS 


THE FULHAM BRONZE CO., LTD., 











%-@3, PARSONS GREEN LANE, 8.W.4@ 
Pence: Putney 2006. Tele : Bronsalas, Walgreen, Lends. 



















ixvi 






THE ENGINEER Junge 24, 1921 

















THE 


CLEVELAND 
BRIDGE ano 
ENGINEERING CO., LT? 


fe crerk eon 


Ben, averse, and 
HEAD “OFFICE AND WORKS— 


DARLINGTON. 








The CLYDE STRUCTURAL IRON CO., Led 
Glyvestio Lou werks Beetstoun, Slasgew 


Lroa & Steel Roofs, Buildings, 
Workshops. &c. &c. 


HENRY J. COLES, 














MAKERS OF STEAM AND 
BLECTRIC TRAVELLING CRANES, 
OVERHEAD ELECTRIC CRANES, 

SINGLE AND DOUBLE CHAIN GRABS, 
STEAM CRANES, NAVVIES, PETROL 
and OIL. MOTOR DRIVEN CRANES, 


SHUNTING & BREAKDOWN CRANES. 
Gulasveme «—flases Teese Veleebene —] ate Deas” 


CROSBY 
SPECIALITIES. 


See ADVERTISEMENT NeExT Weex, 





CROSBY VALVE & ENGINEERING Co.,Ltd. 


LONDON, WI. 


41-42; FOLEY STREET, 

















EMPIRE ROLLER BEARINGS 


BRITISH MADE 

ROLLER BEARINGS. Solid Rellers. 
IMPROVE EFFICIENCY. 

TAKE HEAVY LOADS. 
INCREASE PRODUCTION. 

S AVE POWER. 

HAVE A GOOD RECORD. 


EMPIRE ROLLER BEARINGS 


Co., Ltd., 
LONDON ; IPSWICH : 


13, VICTORLA 8T. WATERSIDE WORKS. | 
Send fer Catalogue. 


















THE MODERN STOKER 





















iS A 
MOORLANDS “VISCOS” OIL FUEL PUMP. 
PATENTED. . 
AS ADOPTED BY THE STEAM, BELT, OR 
PRINCIPAL OIL BURNING ELECTRICALLY DRIVEN. 
EXPERTS. 
QUALITY RIGHT. 
THEORETICALLY 
CORRECT. PRICE RIGHT. 
PROVED IN PRACTICE SATISFACTION 
GUARANTEED. 





SPECIFY Moorlands “ViISCOS” Pumps when fitting an Oil Burning Installation 
PLEASE SEND US YOUR ENQUIRIES. 


THE MOORLANDS ENGINEERING Co. Ltd., LEEK, STAFFS 


——e — —_— 


oe Baer TEMpeES, bstobace 


ee a 























20-TON CRANE GIRDER. 


GEO. SANDS & SON, LTD. 


COLWICK, NOTTINGHAM. 


Telephone: 84, 85 CARLTON, NOTTINGHAM. 





ESTABLISHED 1866. 





——— 

















BURDON OIL-GAS SYSTEMS 
FOR EVERY HEATING 


REQUIREMENT. 
BURDONS (K), Ld., BELLSHILL, N.B. 











IR. COMP 





Rrom jad Prone 








FORCED DRAUCHT FANS FOR 
STANDARD SHIPS. 


MINE VENTILATING FANS. 
HIGH SPEED SILENT ENGINES. 


IN STOCK OR IN PROGRESS. 


BUMSTED & CHANDLER, LTD., 
HEDNESFORD, STAFFS. 








JOHN HETHERINGTON & SONS,” 


38, Vera Sr MANCH ESTER. 


38, Victoria Street, Westminster, S.W. 1. 
Heth,” Manchester. 





Telephone: Vieteria 3198 (3 lines). 
Telegrams : ** Vilvalle,’’ London. 


RAILWAY WHEEL AND AXLE MACHINERY. 


Telephone No.: City 8746, 6 lines. 








3. DOUBLE RAILWAY WHEEL LATHE. 
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The use of Mazda lamps is 
\ ee Wy 
SNS lee tords Uy 
SS ae — gems Y 
SS iantons me ‘anne / y 
Se Lighting Advice Free. : Y 
S 
Se eS The British Thomson-Houston Co Ltd Sg 
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WATER 


SOFTENERS. | 


i 





SOFTENING 1809 GALLS. PER HOUR 
AT KENT COUNTYASYLUM 


Bowes, Scott & Western, 


LTD. 

















i 


6RI 


BRASS 









—_— 





<= 









Qn Admiralty List. 

BODLEY BROS. & CO. 

ae Bagineere, Millw . gate, 

OLD QUAY FOUND 

EXETER. 

SPUR, BEVEL 

WORM WHEELS 
Machine Moulded. 

Also Teeth Cut to Shape 

By Special 


Machinery: 
Bov.yr, Exeter 











STEAM HAMMERS 


HOPS AND FORGES. 


SHIPBUILDERS’ & BOILERMAKERS’ MACHINE TOOLS 


Sole Makers of ER. HM. 





DAYWIs' 


PATENT BEVELLING MACHINES ‘or SHIPS’ FRAMES. 
-DAVIS & PRIMROSE, L?- yunction po. 


LEITH, EDINBURGH. 














WATER 
SUPPLIES 


ARTESIAN TUBE WELLS. 
ntent Alr Lift 


fmproved Patent 


Le Grand, 


Sutcliff & Gell, Ld., 


= |THE GREEN, SOUTHALL, MIDDLESEX. 


Telegrams : Abyssinian, Southall, Telephone: Southall 158. 
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HAICHS 


(OLDMAM) LIMITED’ 
MANUFACTURERS OF ALL TYPES OF MACHINE Too1.s 


Second-Hand & Re-Built Machine Tools 


It will pay YOU to send for our printed list of tools for sale. 





Our Stock is too large and varied to state in detail, but amongst others we have :— 


Lathes (Straight and Gap Beds), from 3$in. to 16in. Shaping Machines from 6$in. to 16in. stroke. 

centres, with beds varying up to 27ft. Oin. long. Planing Machines from 4ft. Oin. x 2ft. Oin. x 2ft. Oin. to 
Turret Lathes from #in. to 44in. diameter, hollow 13ft. Oin. x 5ft. 6in. < 4ft. Oin. 

spindle. Horizontal Boring Machines. 
Brass Finishers’ Lathes. Radial Drilling. Machines from 3ft. Qin. to 6ft. 6in. 
Milling Machines. Radius. 
Vertical Slab Millers. Upright Drilling Machines, etc. etc. 


Slotting Machines from Qin. to 14in. stroke. 
Send us your enquiries for any second-hand machines you want and we will find them for you 
at the right prices. 


- 


INSPECTION INWITED. 


Telephone : Globe Ironwor ks, Telegrams : 


1273 Oldham. OLDHAM. “ Haigh, Oldiiam:” 
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” PNEUMATIC 
TOOLS 





















Little Davi: 


-speed ever'y class o f work 













There are many new types of “ Little David” Tools 
which have been designed specially to meet the 
particular needs of Shipbuilding and Railway En- 
gineers. In the construction of these tools every 
consideration has been given to Speed, Weight and 
Reliability. These features together with high-class 
material and workmanship, make L.D. Tools the most 
profitable Pneumatic Tools to the user. 


Here is illustrated the LITTLE DAVID DRILL 
No. 11 S.H. for extra Heavy Tapping, such as 


Marine Boiler Stay Holes, Speed Light, 46 R.P.M. 
at 90lbs. Pressure. 


Vrite for complete list of 
“ Pi David” Pneumatic Tools. 


INGERSOLL-RAND' COMPANY 


(INC, IN U.BA.) 


165, Queen Victoria Street, LONDON, E.C.4. 


Offices The World Over. 


GLASGOW: 20, Renfrew Street. MANCHESTER: 196, Deansgate. 














we 


ENGINEERS & 
S >» AIPBUL WDERS 


ATE =R 
+ “Uy BE 
BOILERS 
Oil Fuel Gear 
Propellers 
STEAM 
TURBINES 
& RECIPROCATING 
MARINE ENGINES 


SHI > REP? RS 


O ERHA mS 
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R. & W. HAWTHORN, LESLIE & CO, LTD. 


NEWCASTLE-ON.TYNE. 


LOCOMOTIVES 


Of every description for Home and Foreign Railways 


TANK ENCINES AND COMBINED CRANE AND LOCOMOTIVES 
Always in Steck and in Progress. 
COLLIBSIES. IRONWORKS, RAILWAY DEPOTS, BRANCH LINES, CONTRACTORS. 


Marine Engineers and Shipbuliders. 









































Telag. Add. —LOOOMOTIVE, NEWOCASTLE-ON-TYNE SSTASLISHED 1917 





— ee ee eae ae —— nn nm —— 
$$$ $$ — a —— 


“BULLDOG” GRINDING WHEELS 


INDICATE 


MAXIMUM _ EFFICIENCY. 


Made by the Vitrified, Silicate, Vuleanite and Elastic 
Processes, in all Grits and Grades, Shapes and Sizes. 


Our experience ALWAYS at your service. 


THE BRITISH erie WHEEL Co. Ld. 


TINSLEY, SHEFFIELD 



































































Telegrams—PECKRETT, BRISTOL 


a 
““ LOCOMOTIVES 


of all Descriptions, and any Size or Gauge. 








FULL PARTICULARS ON APPLICATION. 








POWER WITH PRECISION. HIGH-CLASS 


MACHINE TOOLS, 


LATHES, SHAPERS, SLOTTERS, 
DRILLING MACHINES, &c. &c. 
IN STOCK. 


We are always open to undertake the Design and 4 
Manufacture of Special Machinery from customers’ 
specifications at our works, which are equipped with 

the most- modern tools. All enquiries receive prompt 
personal attention. 


THE GROWTHORN ENGINEERING CO.,LTD., 


High-class Machine Tool Makers and Merchants, 7 


- ASHTON-U.-LYNE, 


ENGLAND. 
TELE craus “crow root.” hates oe. 

















CROWTHORN 
13 in. LATHE. 


Gap or Straight Bed. 



















THE BRITISH SPECIALISTS (ON ADMIRALTY WAR DEPT. ANO COLONIAL LISTS) 


HYDRAULIC LEATHERS 


LEATHERS COMPANY LIMITED ALTRINCHAM. 



































Jung 24, 1921 THE ENGINEER 


—_— 


JOHN THOMPSON ower Ltd., WOLVERHAMPTON. 
(DISH-ENDED LANCASHIRE) FUEL ECONOMISERS. ECONOMIC 


(MULTITUBULAR) 








i 
















STANDARD SIZES 
FOR 
BARLY DESPATCH 






IMMEDIATE DELIVERY. 






x 9ft. Sim. x 150 lbs. W.P, 
x 8h. Sie. 3 x 100 Ibs. W.P- 
x 7ft. Gin. x 160 Ibs. W.P. 
x 7ft. Sin. x 130 lbs. W.P. 
x 7ft. Sin. * 160 Ibs. W.P. 
x 7%. Sin. x 120 lbs. W.P. 
x 
x 
x 


"ye MA WWeR 7#t. Sin. x 160 Ibe. W.P. 
OLVERA) Ree 


PPE 


: 


WITH “‘THOMPSON” PATENT 
SCRAPERS. 


BOILERS OF AXL.X. ryPES. 











North British LocomotiveCo.Ltd. 


HYDE PARK WORKS QUEEN’S PARK WORKS ATLAS WORKS 





ADMINISTRATION BUILDING, 110, FLEMINGTON STREET, SPRINCBURN, GLASCOW. 
LONDON OFFICE :—17, VICTORIA STREET, WESTMINSTER, 8.W. Telegrams : LOCO, GLASGOW. 

















BRITISH GRIFFIN 
CHILLED IRON ano 
) STEEL 60., L®. 


TEMPLE HOUSE, TALLIS STREET, 
LONDON, E.C. 4. 


CHILLED AND 
GRAIN ROLLS 


Machined complete or 
in the rough. 


The depth and hardness of the 





WORKS : chill are varied according to the 
BARROW -IN- FURNESS, Lancs. use to which the Rolle are to be 
Oabler and : put. 
ad Fleet, London.” 
Codes : Also 
Western Unica. 
ABC (Sth Bd.) 


CHILLED GASTINCS 


of all descriptions. 


Contractors te War Dept., India Office, 
Crewn Agents for the Colonies, Oclenial and 
Fereign Railways. 







































MOTHERWELL, N.B. 


Telegraphic Address: BRIDGE. 


DOCK GATES 











National Telephone No. 40. and similar 
STRUCTURAL 
London Address: WORK. 
82, Victoria Street, Za 
Westminster. 

HYDRAULIC 

BRIDGES, PRESSED 
ROOFS, FLOORING A 
PIERS, SPECIALITY. 


TANKS. 
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H. MUNZING, LIMITED (Dept. E.), 90 to 96, Union Street, London, S.E.1. 


SOLE AGENTS FOR 
HART MANUFACTURING CO., CLEVELAND. 


TWO FIRST-CLASS SPECIALTIES. 
Hart’s Duplex Diestocks. 
i and for dies. 
Modo in 5 ws for Pipe er Balte 


Hart's Buckeye Diestocks. 


Easiest Cutting Dies. No pressure required. 
Automatic release of Dies. 
Made in 8 Ranges from jin. to Gin. pipe. 

















Full particulars and illustrated lists on application. 



































'NASMYTH, WILSO 


PATRICROFT 
MANCHESTER. 





SSTABLISNED 1837. 








i 




















N & Co. Lt. 


LOCOMOTIVES. 


—— 
anal 





TINKERS LIMITED, 


HYDE, Nr. MANCHESTER 


BOILERS 


OF ALL TYPES AND PRESSURES. 


ON ADMIRALTY LIST, WAR OFFICE LIST, &c. 








Telegrams: “Tinkers, Hyde.” Telephone Nos.—238 & 289 Hyde. 


London Office—52, Queen Victeria Street. E.C. 
Telegrams—‘‘ Belsham, Cannon, London.” Telephone—#00s 


























STEEL BRIDGE 
BUILDERS. 
STEEL 
WORKSHOPS. 
CRANE 
GIRDERS. 
OIL TANKS. 
PIERS. 


IRON 
CASTINGS. 
PRESSED 

STEEL 
GUTTERS. 

































'@ 
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STEEL CASTING _ LADLES 
uP To 100 TONS capacity. 


IRON FOUNDRY LADLES. GAS & AIR REVERSING VALVES. 





— ’ 
= 


STEVENSONS, PRESTON. 






























BAND SAWING 
- MACHINES : 


(Patent No. 29385). 


We have Specialised in these Machines for 
over Thirty Years and have received 
thousands of repeat orders. 





NEW FEATURES. 
All wear on gears due to cuttings dropping on them 
avoided by our Patented Overhead Drive. 
Patent Swivel Table, Feed Gear Box for instantaneous 
change of feed, New Top Guide adjust instantly 
to correct position of table when swivelled. 














NOBLE & LUND, LTD.., 
FELLING-ON-TYNE. 




















BAYLISS. 
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| PLAIN AND ORNAMENTAL FENCING, ano GATES, ac 


Black and Bright Bolts and Nuts, Railway and Tramway Fastenings, &c. 


JONES & BAYLISS, L> 
WOLVERHAMPTON. 


189 & 141, Cannon Street, E.C. 4, 
" Gaeasoqums Pres, 
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THE HUNSLET ENGINE CO., LTD., 


Telegraphic Address—Engine, Leeds. ©. 20877 (@ lines), 


LEE PD Ss. 

























OF LOCOMOTIVE ENGIN ES 


ADAPTED TO EVERY VARIETY OF WORK AND GAUGE. 
Designs and Specificatsoas supplied or worked ta Geicdittinde: Aik tensitinedibeas wis dediiniion 














BRADLEY & CRAVEN 


LIMITED. 


Established 1843. WAKEFIELD 


- PIONEERS OF - - - 


STIFF PLASTIC 

BRICK MAKING 

MACHINERY. 
Bricks produced by. our latest improved 


machines are of unequalled streagth & finish. 
Ready for Immediate Delivery te Kiln. 


Highest Output - - - Highest Qualiry 


— ————————— 
3 Ammonia & CO, Compression Systems 
Ammonia Absorption, Compressed Air 


FOR COLD STORAGE, ICE-MAKING, &c. ON SHIPBOARD AND ASHORE 


541-3, SALISBURY HOUSE, THE HASLAM FOUNDRY & ENCINEERING CO., LTD, UNION FOUNDRY, 
LONDON WALL, INCORPORATED WITH DERBY. 


LONDON, £.C. 2. : PONTIFEX & WOOD, LIMITED. Canciies Sinn aniebr. 


SHAF TING. 


GOVAN SHAT ING & ENGINEERING CO,, LTD., GLASGOW. 


Phoes: @OVAM 663-064 cena PEDESTAL, GLASGOW’ 
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VERTICAL TREBLE RAM PUMPS 


BELT and MoTOR DRIVE 




















PUMPS and PUMPING 
MACHINERY 


for every purpose. 
















WRITE FOR LIST NO. 4. 


JOSEPH EVANS & SONS (WOLVERHAMPTON) ‘LD. 


CULWELL WORKS, WOLVERHAMPTON, 


CLARKE; CHAPMAN & CO., LTD. 


ont { Liebers cher Broomall M caine “™ Victoria Works, GATESHEAD. Telepho ne Hen. 2070 © 1070 Onseral and He 
London Office: 50, Fenchurch Street, E.C. Ss paca ag mn Been 





wa" 
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Herizona! Steam end Hand Windlass (Improved 1913 Type). Cargo Winch Driven by Crode Oil or Parafin Engine. Electrically-driven Winch. 







, — MANUFACTURERS OF THE — 


‘“WOODESON ” Patent Watertube Boiler for Land and Marine Installations. 


FRANCIS BERRY & SONS, 


MACHINE TOOL MAKERS, *°”232.22°°°- 








ESTABLISHED 1832. 





Powerful Made in two 
MODERN & sizes only, 
LATHES @ 20in. centres 
with special § and 
features. 50in. centres. 






THE KLUSTRATION REPRESSNTS OUR 20in. CENTRES LATHE. 
FULL PARTICULARS SENT OM BRECEHEIPT OF INQUIRY. 



















THE ENGINEER June 24, 1921 





Ixxvi 


e000 NMR 


Nothing would keep 
this bearing cool 


until Asbestoline was used—twelve years ago. There 


has been no heating since. Asbestoline solved the 
problem. 

















- Ww 


\\\\ 


A great bearing in the fan engine of a well-known colliery was constantly firing. It was out of line. 
Neither oil nor grease would keep it cool. The cost of repairs was prohibitive. Asbestoline cured the 
trouble. There has been no complaint since Asbestoline was adopted. 


ASBESTOLINE 


Bell’s Solidified Lubricant 


is economical 


1 Ib. of Asbestoline (costing 2/3) will do more work than 2 gallons of the best lubricating oil. It reduces 
friction to a minimum ; lowers fuel consumption, and lengthens the life of the bearings. Supplied in four 
grades according to character of work. 


ITANIUM 





Write to Bell’s about your bearing troubles. 
BELL’S UNITED ASBESTOS CO., Ltd., Southwark Street, London, S.E. 1. 
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ca Telegraphic Address: 
Licher's, Wester Unio Established 1868. “RRC... 


MARINE ENGINEERS 
AND BOILERMAKERS 













Engines & Boilers Machinery and 


for all classes of Boilers 


Passenger and for Shipment a 


Cargo Steamers. 


Speciality. 
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CONTRACTORS TO WLM. GOVERNMENT 










DENOTES 
THE GENUINE 






PACKINGS 


FOR STEAM AND HYDRAULIC WORK. MADE IN RINGS OR SPIRAL FORM 


REFUSE ALL IMITATIONS. 


Pg ODO LIN NG NE OT Ce | LE IES OE: te Lith te OE, 


FULL PARTICULARS FROM .—— 
SOLE PATENTEES AND MAN UFACTURERS. 


a LION WORKS,GARFORD STREET, 
JAMES WALKER. & © L® west inpia Dock. LONDONE. 


WRITE FOR CATALOGUE 92. 
























Economy in the 
Engine Room 


Highest Vacuum and Low Steam Consump- 
tion on Small Dimensions at Slow Speeds 
with Highest Possible Thermal Efficiency 


is obtained with the 


Kinetic 
Reciprocating Air Pump 


The original self-contained combination of Steam 
Ejector and Pump. The efficiency of this Pump 
is ENTIRELY INDEPENDENT OF SEA 
TEMPERATURE, consequently the results obtain- 
able IN ALL CLIMATES cannot be equalled by 


any other existing type of Reciprocating Air Pump. 


VICKERS LIMITED, 


NAVAL CONSTRUCTION WORKS, 
BARROW-.IN-FURNESS. 


Manufacturing Licensees for the Contraflo Condenser and Kinetic Air Pump Co., Ltd., London. 
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WORTHINGTON-SIMPSON, LTD. 


mead orrice: Queens House, Kingsway, London, W.C. 2. 
“WORKS: Newark-on-Trent, Notts. 


WORTHINGTON 











































OIL LINES: 
OIL TANKERS: 
OIL REFINERIES. 












Standard Duplex Cargo Oil Pump 3 
Size 16in, X 14in. < 18in. 














hom 200 'c £00,000 
gpttone — 


«Standardised 
te “€ I. Tank Plates 


Every plate is machined true to a thousandth 
part of an inch, 








« 


Although comparatively light in weight the 
plates are remarkably strong. 


With these units, Feed-Water Tanks, Fire 
and Hydrant service Reservoirs, and, in fact, 
any container in which water is stored in bulk, 
may be rapidly and economically built. 


Mather CDiatt =: 


Park Works, 14, Great Smith Street, 
MANCHESTER. LONDON, S.W. 
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SURFACE AND 
MULTI-JET 


FITTED WITH THE 


\ HICK-BREGUET 
EJECTAIR 


(Patented) 
FOR HIGH VACUUM. 
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Air Suction from Main Condenser. 
Primary Ejector. 

Auxiliary ee 

Goenedery jector. 

Automatic Stabilising Valve. 

Steam Strainer. 

Balance Pipe. 

Condensate from Auxiliary Condenser. 
Vapour Pipe. 

Main Condensate Suction. 

Extraction Pump. 

Retaining Valve. 

Water Supply to Auxiliary Condenser. 


HICK, HARGREAVES & CO. LTD., 


‘— ESTABLISHED 1832. — 
BOLTON, Teegratin(: HUG POULTON” ee toupon.” HE (Pee—eet | 6. ENGLAND. 


LONDON OFFICE: 90, Temple Ghambers, Temple Avenue. Losdon. E.C. 4. 
Telegraphic Codes:—A BC, Fifth Edition; Al (1888), Western Union (Universal Edition) Lieber's Standard. 


Manufacturers of Corliss, Drop Valve and Uniflow Steam Engines, Diesel Oil Engines, Condensing Plant, Mill Gearing. 
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"Seewease CEMENT MaAkina MACHINERY. " MIBTERTON, 


notts. ROTARY KILNS, CRUSHING & GRINDING PLANTS, DRYERS & MIXERS. 








SUITABLE 
MACHINERY 
SUPPLIED 
FOR ALL 


OF RAW 
MATERIAL. 





THIS ILLUSTRATION IS FROM A PHOTO. OF A PORTION OF THE WORKS RECENTLY ERECTED FOR THE ABER- 
THAWE & BRISTOL CHANNEL PORTLAND CEMENT CO. FOR WHOM WE HAVE JUST ERECTED A THIRD KILN 
200ft. x Of. DIA. WITH 10ft. BURNING ZONE. THESE KILNS MANUFACTURE 8-9 TONS OF WELL BURNT CLINKER 
PER HOUR, AND HAVE WORKED AS LONG AS SIX MONTHS AT A TIME WITHOUT STOPPAGE OF ANY KIND. 


THERESM SIMILAR KILNS ON OCERPER FOR FRENCH WORKG. 





POSTAL ALTERATION. FEBRUARY Oth, 1918. 
Although our Works are still at MISTERTON, near Gainsborough, " the Postal Authorities, for economic reasons, have changed our Postal Address. 
Please therefore note that after the above date all corresp must be addressed to: 











ERNEST NEWELL & CO., L'? MISTERTON, via DONCASTER. 


ann | insooervere—Moom, Dellemy and Lambie, Onnesiidetes Buildings Begio—Norwe. William Toung and Ge, ltd. be Gplle do Canto Be. 1 Mee Zasnad— Mew Richaiics snd MeOabsLd, 1h Or Bt LLY 
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Gelegrams.-"Lifting’ Stanningley :: SelepAone.-176Stanningley aus" 











Standard Loco Steam Cranes 
Soria in Syren 
GRANGEFIELD WORKS -STANNINGLEY Near LEEDS 
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STEELWORKS PLANT ROLLING MILLS. 


mn? BLOOM, SLAB, BILLET 
HYDRAULIC NIACHINERY. and PLATE SHEARS. 


HIGH-SPEED FORGING 
PRESSES. 





1 ES 


INTENSIFIERS. 


HUMMUS 





HYDRAULIC PUMPS. 

















ACCUMULATORS. 
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| CAMPBELL 


HIGH COMPRESSION 
OIL ENGINES. 


The cheapest Fuel is dear to-day— 
see that you use it to the best advantage ! 











The Campbell High Compression Oil Engine generstes the 
greatest possible amount of power from a given quantity of fuel, 
and runs successfully on the lowest grades of oil. 

It starts from the Cold State at a moment's notice; 
there are no lamps or electric ignition. 

No Water Injection to the cylinder is used. 

There is no more economical engine on the market. It is of 
simple design, and yet possesses all the features necessary for easy 
and prompt starting, continuous running at high efficiency and 
facility of adjustment. 





Horizontal and Vertical Types from 7 to 500 H.P. 
Early Deliveries. Various sizes in stock. 


Quotations and full information sent on request. 


THE CAMPBELL GAS ENGINE COMPANY, LTD. 
HALIFAX, ENGLAND. 


LONDON: 73a, Queen Victoria Street, E.C. 4. GLASGOW: 104, Bath Street. CALCUTTA: C3, Clive Buildings. 


JAMES HOWDEN & CO, 


tne 8 








Manufacturers of 


High-speed Engines 


ELECTRIC LIGHTING, TRACTION, "TRANSMISSION OF POWER, &c. &c. 


Patented improvements giving Highest Efficiency. 
STANDARD SIZES IN STOCKH FOR EARLY DELIVERY. 


MANUFACTURERS OF 


" IMPULSE” 
STEAM TURBINES 


OF HIGH, LOW, 2 MIXED PRESSURE 
TYPES. 


SPECIALISTS IN LARGE UNITS 


COMPOUND AND 


TRIPLE-EXPANSION 
ENGINES 


From 5 B.H.P. te 2000 B.H.P. 





eee KwT. “BOWDEN” HIGH PRESSUR ALTERNATOR 
-* hestebbed sf Maman eo Rinne vdng Bi ~~S Me or he 
PATENTESG & MANUFACTURERS OF 


HOWDEN’S FORCED DRAUGHT; 


Wallsend-Howden Oil Burning System, Patent Water Drum Boilers, Ventilating Fans. 
JAMES HOWDEN & OO., LTD., Scotland Street, GLASGOW. 
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COAL &. GRAIN 
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moar oe : = = The “Simon” Pneumatic System will solve the 
a f y at a most difficult handling problems, and is the 
[Se joo most flexible method of dealing with Coal and 
Et { ae Granular Materials of all classes. 
Lif 5 —— L 
=e me “SIMON” PNEUMATIC PLANTS 





have been installed for handling 
Coal, Coke, Flue Deposits, Ashes, Oxides, 
Grain, Copra, Palm Kernels, Spent Bark, etc. 
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For Full Particulars apply to 


HENRY SIMON.,. Ltd.. 
MANCHESTER. 























Metal Pressings & Stampings 


A powerful and very extensive plant enables Sankeys 
speedily to turn out combinations of stamped or 
hydraulically pressed, riveted and welded work of 
every description, with or without machining. Thick- 
ness : anything from 20 gauge sheets to ; inch plates, 
in steel or other material. 





Just let us know your requirements and we will 
quote you by return. 


JOSEPH SANKEY & SONS Ltd. 
WELLINGTON, SHROPSHIRE 


Telegrams : “‘ Sankey, Wellington, Salop.” Telephone: 66 Wellington 


WARD, HAGGAS & SMITH, 


VICTORIA PARK, 


KEIGHLEY. 


Telegraphic Addrese—PLANERS, KEIGHLEY. 
Telephone—154 Keighley. 
Codes—A BC (5th Edition) and Lieber, 




















| 















16!in. Centre by 16ft. Oin. 
gap bed lathe 


for early delivery. 





48", <,48" x 12’ Two Motor Drive. 
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SIR WILLIAM ARROL & CO. 


LIMITED, 


‘DALMARNOCK IRON WORKS, GLASGOW, 


FOR 


BRIDGES AND STEEL STRUCTURAL WORK. 


HYDRAULIC MACHINERY. RIVETERS. 
ELECTRIC, STEAM AND HYDRAULIC CRANES. 


TEMPERLEY TRANSPORTERS. 




















an 


i. 


MUMFORD’S acromaric FEED WATER REGULATOR 


u.M.sS. “* HOOD.” 


a 














T=, 


SIMPLE THE REGULATOR 
WITH AN 
RELIABLE ESTABLISHED 
REPUTATION 
EFFICIENT 


SUPPLIED TO 
BOILERS OF OVER 


10,500,000 I1.H.P. 


FOR 


SEA OR LAND. 


THESE NOTEWORTHY SHIPS 


AND OVER 









~~? 


‘ OTHERS, 
ARE FITTED 
WITH IT. 


CUNARD LINER RHR.M.S. “IMPERATOR.”’ Fr. and O. Line R.M.S. “CAP POLONTO.” 


A. G. MUMFORD, L"” enaineers, COLCHESTER. 


uactiN®= DOUBLE HELICAL GEARS anni tun 
WORM & SPUR REDUCTION GEARS ,="‘*,. 


EVERY OTHER .DEGORIPTION OF GEARING AOQOCURATELY MACHINE CUT 
Responsible Agents required where not represented. _— 
LLEWELLINS’ 


MACHINE CO. 
BRISTOL, 
im Precision 


utting for Gun-sighte 
ther work r<q sairier 
. 4 
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“‘Saturn’’ Flexibles are made with single 
and double Vulcanised Rubber insulation and 
also with pure rubber insulation, which con- 
form to the Bradford, Leeds, Glasgow and 
Manchester specifications. They are obtain- 
able in a full range of standard. sizes and 
colours, and in silk, cotton or 
workshop finish. 








FLEXIBLES 


are subjected to stringent tests and examin- 
ations during the various processes of manu- 
facture, and are of the very finest quality. 
Standard sizes can be despatched from stock. 
Prices are keener than those usually quoted. 


Write for an estimate. 
s20]tp 
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WORKS*- LYOBROOK, CLOS., 


ome Virwires, Westcent. London., 
ele phone: Regent, 2368. 


























_ 


PERCUSSION STAMPING PRESS 


STYLE HFP. Heavy Type. 


We build these Presses in Five Standard Sises, giving pressures © 

frem 70 te 400 tons fer producing Hot Brass, Stamped Fuse Bodies, 

Nese Bushes, alse Steel Shell Heads and Bases, Magnete Beds, &s. 
Full particulars trem Head Offices, CARDIGAN WORKS, 1 


bee gee BIRMINGHAM. 


Twe lines. 































U(es 
OIL 


AD MT 
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Illustration Shows 6” Duplex. 


Horizontal Drilling, Tapping & Boring 
Machines. 

With Single Spindles—2", 2%", 24, 3", 31°, 4’, 5°, 6". 

With Duplex Spindles—3’, 3}", 4”, 5", 6’ Dia. [Dia. 


TRAVELS TO SUIT REQUIREMENTS. 


















G. & A. HARVEY, Ltd, |E 

Albion Works, = 

Telerames GOVAN, = 
ea . GLASGOW. /7 © 
ou TTAATANNATATTTTTTA@7A. OES HUNT ma 
KAD) KOK (@Q2Z2OG 
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vessels 


For loading and discharging wagons or 


the PRIESTMAN SYSTEM is 


SIMPLE, QUICK and ECONOMICAL. 


Grabs or complete Steam-Grabs ready 


for early delivery. 


May we send you particulars ? 





The above complete 10-ton Steam-Grab mounted 
on special shunting undercarriage was built by 


PRIESTMAN BROS LTD 


HULL & LONDON 














mom, “The Lancaster” “=. 






(R.T.M.) 


METALLIC 


FOR PISTON RODS ane VALVE SPINDLES. 
om 
a Wi 













FOR ALL PRESSURES, SPEEDS, AND SUPERHEATS. 


Descriptive Circular Post Free on Application 
FIRST ORDERS ALWAYS “ON APPROVAL” 


LANCASTER & TONGE, LTD., 


Sele Makers of * The Lancaster" Steam Traps, Pistons, Limit Piston Rings, 
Steam Dryers, Machine Moulded Wheeis, &c. 


PENDLETON, MANCHESTER. 


























MECHANICAL 


¥) CAS PRODUCERS. 
/ Waiaoley 


Coal Feed 
Stirring 
Ash Discharge 


Maximum 
Capacity. 


eee 


Rich and 
Uniform Gas 
Quality. 





SHORES 








. 





























au 
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- 


TALBOT GAS PRODUCER. 


THE POWER-CAS CORPORATION, 


PARKFIELD WORKS, 


LIMITED, 


STOCKTON-ON-TEES. 








NEW CONVEYOR Go., L* 


SMETHWICK, BIRMINGHAM. 
Telegrams: Aptivade, Birmingham. Telephone: 50 Smethwick. Glasgow Office: 90, Miteheil &treet 


MANUFACTURERS QF ALL TYPES OF 


Conveying & Elevating Plant. 


Coal and Ash Plants. Grain Plants. 
Bridgework and Hoppers. 
Conveyors and Elevators for all purposes. 
Portable Elevators. 














yg * ee 





100 Tone per hour Elevating Plant, with Twe 15-Ten Coal Tipplers. 
S‘eel Structures. Chains, Buckets, Wheels, &c. 
Iron Castings. 
Contractors te the Government and to the Principal Corporations at Home and Abroad, 





Proprietors of the MIDLAND ENGINEERING CO., Birmingham, 
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ET the world’s standard for fine 

pencils. Every one of the 17 
gradations are perfect. The degrees which 
will give you the best results for your 
work are :— 












For Engineers: — HB, 2H, 4H, 6H, 8H. 
For Draughtsmen :—4B, 2B, HB, 2H, 4H, SH. 

















HB‘BarnarD ® SONS 


GIXYN STREET 


| We are the 
Largest Fereous 


on~ Ferrous 


SCRAPS 
METAL 


and are alviays 
open tor — 


SCRAP BRASS, GUN- E 
METAL, COPPER, 
TURNINGS. & 









Blacklead, 6d. each, 5/6 doz. 
Copying, 4d. each, 3/9 dos. 


Of all Stationers, Stores, &c., 
throughout the World. 









— ——————<—— ad 
For Every Pencil Purpose. 










“os VENUS,” 
173/5, Lewer Clapton Road, LONDON, E. 5. 


Write for a Copy of our imberesting Booklet 
“The Venus Pencil in Mechanical Drafting.” 




















YALE 


ELECTRIC 
TRUCKS. 


























TYPE A117. 


An Ideal Truck fos 

Docks, Wharves 

Factories arc 
“Railways. 


TYPE EP 60. 
Elevating Plat- 


form for use with 


Loading Skips. 





TYPE T W 48. 


Designed. for us: 
with Lifts. . 








IRWIN «i JONES 


LTD., 
LONDON HOUSE,LNEW LONDON STREET, E.C. 3. 
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“VAUXHALL + LONDON © S-E +1 
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An Answer to 


FOUR POINTS 


Regarding our BOILER MOUNTINGS. 


Il. The MATERIAL, 

Il. The WORKMANSHIP. 
III. The TESTS. 

IV. The DELIVERY. 


I. No pains are spared to ensure that 
the material used throughout our 
Valves is of the ae qualit 
As witness our alloy for siti 
Steam, Nickloy, which has a 
Brinell hardness of 

245 when cold. 
207 at a temp. of 500 deg. Fah. 
196 at a temp. of 700deg. Fah. 


Il. Our Workmanship is second to 
none and on a par with our high- 
class Bronze Fittings, for which 
over the past 60 years we have 
enjoyed so high a reputation. 

Ill, A test Boiler passed for pressures 
up to 500 lbs. per sq. inch, with 
superheater attached, is being 
installed. Hydraulic tests are 
also applied and certificates given 
when required. 

VI. mete a can_ now be given 
romptly. This applies to 
Steel Valves as well as Iron. 


HUNT & MITTON a BROS.’ 


LIMITED, Dept., 


OOZELLS STREET NORTH, Late of Aeanenl Sapien, 


BIRMINGHAM. Boiler Mountings. rt 
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Perfect Balance. 
Fitted with Sullivan Plate Valves. 


SULLIVAN ANGLE 
COMPOUND AIR COMPRESSORS 


(for belt drive or direct connection to electric motor) present remarkable 
advantages in balance, power consumption and long life over 
horizontal or vertical types. Prompt delivery is offered. 


Large Intercooler. Small Foundations. 
Working Parts Readily Accessible. 


Send for Catalogue 2575-S describing these machines fully. 


Sullivan Machinery Company 


(Established 1850), 
SALISBURY HOUSE, LONDON, E.C. 2. 


Agents for Sullivan Air Compressors for Northumberland and Durham: 
CRAGG & COMPANY, 12, Grey Street, NEWCASTLE-ON-TYNE. 


















Cc. ISLER’S 
Improved Tube Well & Driving Apparatus 


As supplied to H.M. War Office and other Governments. 


Any kind of Surface Pump- 







Rapid System for obtaining 
Large or Small Supplies of 
Water from “ Alluvium”’ 
or’ soft formations, ot 
through Rocks or Solid For- 
mations. 


ing Machinery and Power 
is adaptable. 





PTI Tr. 


These Tube Wells were 
extensively used in Abys- 
sinia, Egypt, 
tamia, and by our Expedi- 
tionary Forces, 


ZZ 





Mesopo- 
Series of ‘‘Tube Wells "’ 
can be coupled together, 
enabling Large Supplies of 


Za 


SE 


7. 
eee 
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Water to be drawn from 38 a 
extensive areas. 113 i ' 
3| 
| | ~ t \ Also Artesian 
|| 1 | \ Bored Tube 
if |} Wells. 


No better system 
for Irrigation 
can be adopted, 
as the outlay is 






All kinds of 
Pumping Ma- 


moderate and the chinery. 

results are ob- a 
tained  expedi- Registering 
tiously. Turnstiles. 





Cc. ISLER & CoO., LTD., 


ARTESIAN & CONSULTING WELL ENCINEERS, 
Artesian Works, Bear Lane, Southwark Street, LONDON, S.E. 1. 


CONTRACTORS TO H.M. WAR OFFICE ADMIRALTY, CROWN 
AGENTS, INDIA OFFICE, etc. 
Telegrams :—IsLER, LONDON. Telephone :—HOP 4460 (3 lines). 


BIRMINGHAM :—58, Summer Row. LEEDS :—63, Albion Street. 
And at LIVERPOOL. 














EAST FERRY ROAD 
ENGINEERING WORKS CO., Ltd. 


Hydraulic Cranes and Coal Hoists, Belt Conveyors for Coal, &c. 
Patent Pneumatic Grain Elevating Machinery. 











'200 Tons Hydraulic Forging Press with Steam Intensifier. Working Pressure 
on Press, 3 tons per sq. inch. Steam Pressure on Intensifier, 160 Ibs. per sq. inch. 


Hydrostatic Crane Weighing Machines. 


c } Resin s and | “ ders. 


Eagines, Pumps, Sluices, Capstans, Ac 
Estimates gives fer Repairs. 





Ly asa dom MILLWALL, LONDON, E. 


CONV 


Ce 


COAL, COKE, 
ORE, STONE, 
CEMENT, 
CEMENT CLINKER. 
OXIDE, DUST, 
PLASTIC, WET, 


and 
WARM MATERIAL 
(250° Fah.) 
SUGAR, 
- FOOD STUFFS. 


Ril 
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REES ROTURBO 


MANUFACTURING 
COMPANY, Lr“ 


HEAD OFFICE & WORKS: 


WOLVERHAMPTON 


ENGLAND. 


HIGH EFFICIENCY PUMPS 














Standard Rees Roturbo Patent General Service Pump, 
with Rees Roturbo D.C. Motor. 


FOR HEADS UP TO 125 ft. 














The complete design of these pumps and motors is the 
outcome of our years of experience in this class of work. 
All parts are readily accessible, whilst the wearing parts are 
renewable. Performance and workmanship are guaranteed. 


— MADE IN ALL SIZES. — 















Telegrams—Hydrotarbo, Wolverhampton. 


LONDON OFFICE—HASTINGS HOUSE, 
_ Telephones—900 W'mpton ; 1511 Central, London. 


NORFOLK ST., STRAND, W.C. 















PENMANs(°L? 


BOILERMAKERS, 


Caledonian Iron Works, 


bce 


So NWAN ul ¢ 








THE RED HAND TRADE MARK. 











COVERED WITH 


"ROK ROOFING 


MORE DURABLE THAN IRON. 


ACID AND ALKALI PROOF 
CLEAR SPAN UP TO 100 FEET. 


Ilustrated Catalogue Post Free on Application 


D. ANDERSON & SON, Ltd. 


Dept. 7. Lagan Felt Works, Belfast 
ROACH ROAD WORKS, OLD FORD, LONDON, E.3 








-———— — 























WIRE ROPES & 


TRADE 


WIRES. 


ESTABLISHED 1864. 








MARK. 


CONTRACTORS TO: 
The Admiralty, War Office, Crown Agents for the 
Colonies, Post Office, India Office, Trinity House, 
and Dominios and Foreign Governments. 






WINDING. 







WINDING ROPES 
HAULING ROPES 
CRANE ROPES 
GUIDE ROPES 
SIGNAL WIRES 








Specialities: 











WARRINGTON.” 


Telegrame—“ WHITECRC 
WARRINGTON, 


Tele;home—Nos. 9, 10, and 


THE WHITECROSS CO., LTD., 


WARRINGTON. 


Agents for the North and South Midlands: BIRAM & €O., 29, Euston Road, London 
Agents for the Couaties of Northumberland and Durham: WATTS, HARDY & CO., Tyne Street, North Shields. 
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OUR 


PNEUMATIC, STEAM, | 


or 
Compressed Air 


HAMMERS 


and our 


Friction or Steam 


DROP STAMPS 


would 


Decrease Costs 


in your 


Forges, Smithies & 
DROP STAMPING SHOPS. 

















B. & S. MASSEY, LTD. 
Manchester. 
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THE TRANSMISSION OF 
LASTING EFFICIENCY. 


“* The Coventry "’ Chain Gearing has fully demonstrated its superiority as a 


medium for power transmission, due to the comprehegsive advantages it offers, viz. 


(a) Highest Efficiency, which is maintainable throughout the life of the drive. 

(b) Positive, yet flexible transmiss on. 

(c) Absence of initial tension to secure grip, reduces load on bearings. 

(d) Adaptable to varying speed ratios, which can be readily modifie J, 

(e) Centres ean be arranged within relatively wide limits. 

(f) Steady and irregular loads can be accommodated. 

(g) Variation in temperature and humidity have no effect upon the life and 
efficiency, when lubrication is effective. 

(h) The horse power that can be transmitted 1s practically unlimited. 

(i) Minimum maintenance costs. 


May we bring our wnique experience of 25 years to bear on your transmission 
prob'ems. We advise without prejudice or obligation. 


“THE COVENTRY ” CHAIN CO. L™-. COVENTRY. 
Leadon, Manchester, Birmingham, Glasgow, Belfast. 






PEI I 


470B 

















aMERICAS BEsy 


© VALVES ‘xcsmemer 


SINCE 1862 
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“Renewo’ Valves 


* GIVE LASTING SERVICE. 


HE 
> the Seatring and Disc—are made of 
ee Lunkenhcimer Other 


parts are of Lunkenheimer “ Valve-bronze.” 


parts subjected to most wear— 





“ Valve-nickel.” 


Seating surfaces are regrindable, all 
parts including Seatring and Disc are 
The is made in 


Fig. 73. 
“Renewo " Globe Valve. 


Globe, Angle and Cross Patterns with Inside Screw or with 
Outside Screw and Yoke; in Horizontal and Angle Check ; 
and Straightway Blow-off patterns, all warranted for 200 
and 300 pounds working steam pressure, 


renewable. “Renewo” 


Buy the "best — you'll find them most economical. 
— 


Write for Catalogue or address inquiries to :— 


THE LUNKEN CO., LTD., 


35, Great Dover Street, LONDON, S.E. 
Factories, Cincinnati, Ohio, U.S.A. 


Telegraphic Addresses: “Lunken, London,” “Lunken, Cincinnati.” 


© GOCKS-AUTOMOTIVE ACCESSORIES-@) 


OIL & GREASE CUPS -INJEGTORS - EJECTORS 


OIL PUMPS - WHISTLES - WATER COLUMN 











ELECTRIC FURNACES. 











FURNACE. 


ELECTRO METALS, Ltd., 


LONDON : 
Telephone: 6420 Holbors. 
Telegrams: Processes, ‘Phone, Londen. 
FRANCE :—Boving & Co., Ltd., 68, Rue Caumartin, Paris. 
BELGIUM :—Pitievil & Co, i, Place du Champ de Mars (Porte de Namur). Brussels. 
ITALY :—G. B Zanardo, Paizo Popolo Romano, 9, Via due Macelli, Rome. 


SPAIN :—Electric Supplies Co., Domicilio Social, Barcelona. 
AUSTRALASIA :—Noyes Bros., Ltd., Sydney and Melbourne. 


(Dept. 4,) 56, Kingsway, W.C. 2. 
WORKS : Stoke-on-Trent. 
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CRANES 





MAGNET CRANES 
For Handling Pigs and Ope. 


John Grieve & Co., 
MOTHERWELL. 


See lliustratea Advertisement every sours wee 

















A few of the many Engineering users of 


HOOD BLOCKS 


AND 


F INE PRINTING 


@ Conor ete Bn- Brown's Brass Works 

Beil Brothers, Ltd 

Dorman, Long #Co 

r + Coal Distillation Co. 
Harkess* 


"urn 
“urness, Withy & Co. 
North Eastern Steel Co 


HOODS SPECIALISE IN 


ILLUSTRATION 


AND QUOTATIONS 





ASK FOR SPECIMENS 


sanee= MIDDLESBROUGH 











A CONTROL 


your Efficiency, Cests, Coal & 
Steam Consumption, &c., by 
means of ‘LEA’ RECORDERS. 





Full Particulars from 

~ 2s | THE LEA RECORDER Co. Ld. 
28, Deansgate, Manchester. 

Lidgerwood Manfg. Co., 


STEAM AND ELECTRIC 
MINE HOISTS. 


Friars House, New Broad Street, E.C. 2 
See illus, Advert. appearing every fourth week 


PEGLER BROS. 


‘BRIDGETON SMELTING WORKS, 
Sordneuk Street, BRIDGETON. - 


Regd. Office : 54, Brown Street, GLASGOW 


PLAYER’S 
PLANISHING 


HAMMERS. 


W. & J. PLAYER, BIRMINCHAM. 





























\GLASGOW 
LTD. 











SS Se ‘ 
(ifjixcanes 


WOST CONVENIENT AND ECONOMICAL < MOST 
LASTING AND REMSTWO-THE SAFEST ae } 


ma) BEST FOR STEAM JOI , 





STEAM, HYDRAULIC, HAND 
OF ALL TYPES. 


CRANES "<r 






Winding and Wauling Engines. _Sheerlegs. —Slipways. 
ALEX. CHAPLIN & CO.; Ltd., Govan, GLASGOW. 


GOODALL, CLAYTON & CO., L'. 


Telephone 203845. 

















LEEDS. 


Works: 





SCREENING PLANTS, PICKING BELTS, ROOFS, BUNKERS, 
PITHEAD GEARS, CONVEYORS, ELEVATORS, BREAKERS, 


STrEwk. STRUCTURAL WORK. Sc. 
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THE“K’ OIL ECONOMISE 


Storage Capacity from 1 to 100 gallons, as may be desired. 











For Factories, 
Works, 
Garages, etc. 





New Price List ready. 


JOSEPH KAYE & SONS, Ltd. ites» Works, LEEDS 


AND 
93, High Holborn, 
LONDON, W.C. 


Sole Makers of 
the “‘K*’ Oilcan to the British Navy. 
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GENERAL IRON FOUNDERS & ENGINEERS 


CASTINGS OF ANY DESCRIPTION. PROMPT DELIVERY. 





JOHN HUDSON & CO.'S SUCCESSORS, 
Vietoria Warekeuses, Mansell St.,; London. _ 








JOHN FORRESTER, Ltd., 33, High St., Homerton, E.8. 
Phone. 1183 Dalston, 
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Automatic Saw Sharpener 
— FOR — 


Small Circular and Narrow Band Saws. 


For Circular Saws for 
Wood or Metal up to 
24in. diameter. 


For Band Saws up to 
25ft. long and up to 


2: in. wide. 





ARRANGED FOR CIRCULAR SAWS. 


A. RANSOME & CO., Ltd. (ept. B), Stanley Works, NEWARK-ON-TRENT. 


LONDON OFFICE: 63, QUEEN VICTORIA STREET, E.C. 4. 





GALLOWAYS 


MANCHESTER. 


eee 6312 Central, 





Patent Unifow Engine. 


Engines - Boilers 


FOR 
COLLIERIES, STEELWORKS, TEXTILE 


FACTORIES, PUMPING. 
ECONOMY & RELIABILITY 

















JOHN OAKEY & SON Ss, 


LIMITED. 








MANUFACTURERS. 


GENUINE EMERY. CORUNDUM TAPE 
EMERY CLOTH. | amr * 


GLASS PAPER, BLACK LEAD. 
FLINT AND GARNET PAPER. EMERY AND CORUNDUM DISCS 


LAMBETH 


COTTON DRIVING 


ROPES. 





MADE 8 OR 4 STRAND. 


Specially suitablecfor Drives in Engineering 
Works, Rolling Mills, Cement Works, 
Textile Factories, and Main Driving Generally. 


Book on Rope Driving Free en application. 


THOMAS HART Ltd. 


LAMBETH WORKS, 
BLACKBURN, 


Establi.hed 1788. NS ENGLAND. 








N.B.—All Papers aad Cloths are supplied in Rolls, Of Cleth & Paper, fer all Disc Grinding & Polishing Machines 


Bands, Dises, Strips, and Sheets of almost any EM ERY WH EELS 


size and shape, to suit the special requirements 
ef buyers. Prices quoted on reeeipt of particulars. 
WELLINarOw Works. WESTMINGTER SRIDGE FOSr Towne «a, 


221 UNUM AUT 


: SCREWING 
MACHINES 


E have specialised in E 
the manufacture of 
Screwing Machines for 

upwards of 50 years and our 
experience enables us to offer 
the most efficient type to suit 
your requirements. Machines 
are regularly in progress for 
handling Tubes up to 18” dia. 
Bolts up to 4” dia, 


The type illustrated has been 
supplied to many of the leading 
Engineers and Shipbuilders and 
will be found equal to the most 
exacting requirements. 





FAQNUNUOUGTAQONNONTTUOOGAYNONENUOOOUOTOQENYONGEOE Uda AAUANHAON TTA 
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8” Tube Screwing and Turning Machine, 


MAIDEN & CO., LTD., HYDE, wear MANCHESTER 


Telephone: HYDE 29, Tel, Add, : “MAIDEN, HYDE," 


sa IATUNUNNNNILOULUUUNLSU UAT LEU 


cae FATT 


Sm AULA 


al 





HILL &SMITH I® 


CONSTRUCTIONAL ENGINEERS 


BRIERLEY HILL STAFFS 

















~“HOBSIL” 


INSULATING BRICKS 


FOR 


ELECTRIC FURNACES, 
CAS RETORTS, OVENS. 


HOBDELL, WAY & CO., Ltd., 


124/7, Minories, LONDON, E. 1. 











W. R. HUGHES, 
IRON & STEEL MERCHANT, 


94, Market Street, MANCHESTER. 


iron and Stee! Bars, Angies, Tees, Stee! Sheets, 
Bright Steel, Bright Strip, etc. 














GAS FIRING BOILERS. 


T. M. Hunter’s GAS BURNERS 


for Scientific Control of 
Boilers, Cowper Stoves, etc. 


HIGH EFFICIENCY. EASY CONTROL. 


AUTOMATIC AIR REGULATION 
FOR VARYING AIR PRESSURES. 


LOW INSTALLATION | cost. 


POWER GAS ECONOMY CO., 











50, Weiireeror Sraxer, Giaseow. 
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on 


MRANES. 






















LONG—— LIFE —— rEATURES 
1, STRAIGHT, STIFF, SHAFT, DIRECTLY DRIVEN & BALANCED. 

2. GEAR & CRANK PIN LOADS TAKEN CLOSE UP TO RIGID BEARINGS. 
3. DOUBLE FEATHERS THROUGHOUT, POSITIVELY SECURED. 

4. NO THRUST ON SHAFT FROM SLEWING CLUTCHES. 


BEDFORD-ENCINEERING 
COMPANY 





ENGLAND. 





BEDFORD 











Telephone—33 Bedford Telegrams—" Cranes, Bedford. 











Reduction in Labour Costs | 


Can be effected in screwing your Bolts and Tubes with this Machine. 


JAMES 


28, Grove House Lane, LEEDS. 


Write now to 


N. DURIE & CO., LTD., 





Whitworth Standard Dies for bala, 
oe wc oo oe 


Pipe Thread Dies. 
+ a 4 + a ig 









































WELDED TANKS | & PIPES. 


©xy-Acetylene Swevess, 


















W. G. ALLEN * tieron. stars. 











iss 


Dudbridge on Works, Limited, 


STROUD, GLOUCESTERSHIRE. 
SPECIALIST and GENERAL ENGINEERS. 


MAKERS OF 
BOXMAKING, ) 
MOTOR TYRE AND 
RUBBER 
FOUNDRY MOULDING | 


Casting from 3 Ibs. to 15 tons, 


Telegrams: Iron, Cainscross. Telephone: 137 and 138 Stroud. 
London Office: Birmingham Office, 
Golden Square, W. 1. 3, New Street. 





- MACHINERY, &c. 










































RELIEF VALVES 


THESE VALVES are designed on the 
most modern principles and are Reliable, 
Accurate, Sensitive and Easily Adjusted, 





open and close promptly, with a minimum 
of margin and will not stick. 

The Springs are coppered to avoid 
corrosion, They are suitable for 
use with pumps, feed water heaters, 
hydraulic lifts, hot water boilers, &c. 


They are produced in large 
quantities and prompt 
deliveries can be given. 





British Steam Speciacties LT: 
Wharf Street, LEICESTER. 











EASTONé JOHNSON 





TAUNTON, 











——= 


Teleg rams :- 
EASTWALD, 
TAUNTON. 


Telephone:- 
146, TAUNTON. 


A BC%\ode used. 











pT 
OT Bel od 9 8 © SIMPLE & COMPOUND 


STEAM ENGINES. 5:.500 BHP 











LIMITED. 











CATALOGUES 
ON 


» || APPLICATION 



























ELEGTRO MECHANICAL 


BRAKES 


FOR LIFTS, CRANES, 
WINCHES, MACHINE 
TOOLS, ROLLING MILLS. 





ELLISTON, EVANS & JACKSON, 


LIMITED, 
Electrical & Mechanical Engineers, 


13, CROSS STREET, 
LONDON, €.C. 2. 





















MMMM es 






SANNA TN 





are unique in their extreme simplicity of construction. 
No complicated gears or levers. Over 85,000 sold. 






Every Steam Boiler should 
have a Recording Gauge. 


You will secure continuous 
night and day records of 
your steam pressure, and 
know thatthe proper pressure 
is maintained. Chart records 
settle disputes, and inspire 
Operatives to do good work, 


“ Bristol’s”’ 
Recording Gauges 


DELIVERY FROM STOCK. 
Cannon Street, LONDON, E.C. 
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Light Railways. 


Locomotives. 





Head Office: 
10, Coleman Street, 
LONDON, EC. 2. 








THE KILMARNOCK ENGINEERING Co., LD. 


GENERAL ENGINEERS. 


Turntables. 


Tipping Waggons. 


Works : 


Britannia Works, 
KILMARNOCK 





CARELS 


-UNIFLOW ENGINE 


is the 
IDEAL PRIME MOVER 
for 
SMALL AND AVERAGE SIZED POWER STATIONS. 


SPECIAL ADVANTAGES. 


MINIMUM of Working Parts. NO Exhaust Valves. 

MAXIMUM of Overload Gapacity. ONE Cylinder only. 

MAXIMUM Flexibility. LESS Floor Space Required. 
ECONOMY of Steam Consum ptioa. 














All communications should be addressed to the London Office : 


CARELS DIESEL AND STEAM ENGINES (LONDON), LTD. 
(Joint Managing Directors: G. E. HEATH, R. A. SERENA), 
Telephone : Regent 3484 CARLTON HOUSE, REGENT STREET, 
Telegrams : D.eselben, Piccy, London. LONDON, S.W. 1, 

















Hw] 


STOCKHOLDERS of 
Joists, Angles, 








Channels, RS 
P lates, We Sa 
&e AS Delivery. 

| Cr kes SHEFFIELD 


Grams: ‘“‘ Forward."’ 


\, 
SP THOS W. WARD Ltd. 





CLIFTON & WADDELL, 


Oldest Established Firm in Scotland of 
METAL SAWING SPECIALISTS, 


HIGH-SPEED MACHINE TOOL MAKERS 
JOHNSTONE, near GLASGOW. 
BAND SAWS, 
CIRCULAR SAWS 
HOT SAWS, 
DISC SAWS. 
BEST AND MOST 
UP-TO-DATE 
| meen: 


Over 1000 
Machines 
in use. 





Patent High-Speed Circular Saw. 











BUCYRUS 30-B UNIVERSAL SHOVEL. 


The last word in Steam Shovel Construction. 





























By the addition of a few extra parts, this shovel can be used as a Drag- 
line Excavator, Clam-shell Excavator, Trench Excavater or Crane. It 
can be mounted on caterpillar traction, road wheels or railway wheels. 


BUCYRUS COMPANY, 


IDDESLEIGH HOUSE, CAXTON STREET, WESTMINSTER, S.W. 1. 











HIGH - CLASS GREY IRON 


CASTINGS 


IN LOAM OR GREEN SAND UP TO 5 TONS WEIGHT. 
From PATTERNS or BLUE PRINTS 


FOR 


ENGINEERS, MACHINE TOOL MAKERS 
and SHIPYARDS. 


JOHN DEWHURST Ltd., 


Moorbrook Foundry, PRESTON. 


TELEPHONE 260. 











Combined Air Pumps & Jet Condensers 


BENN’S PATENT) 


Single or Double Acting. 


Mill Gearing 
in all its Branches. 


Machine Moulded 
Wheels. 


Rope Pulleys. 
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Rope, Belt or Motor Driven. 


Conveyors 


of the 


OTT & Co 
Laneside Foundry, HASLINGDEN. 


Elevators and 


GEORGE JONES, LTD., 


Lionel St., BIRMINGHAM. 


Tel. Address: ROLLING: 


WGA CLASS 


Telephone 10038. 


‘CHILLED ROLLS 


AND 








ROLLING MILLS for all METALS, 
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GOVERNORS 


HARTNELL’'S ENCLOSED TYPE. 


FOR STEAM ENGINES, DIESEL ENGINES & TURBINES. 








——_— = 


GOVERNORS FITTED 
WITH 
BALL OR ROLLER 
BEARINGS. 


Write for Catalogue. 


WILSON HARTNELL & CO., LTD., 


Volt Works, . LEEDS. nae 





SMOOTH- ON 


TRADE“¢MARK 


a BEWARE OF IMITATIONS. 


IRON CEMENTS 


Make permanent repairs of steam, water, or oil leaks op 
iron and steel castings, boilers, engines, tanks, etc. 

Every engineer and foundryman should 

have a copy of our new 144 page illus- 

trated instruction book. It is free. 





LARGE STOCKS ON HAND READY 
FOR IMMEDIATE DELIVERY 


. CARDIFF. 
LONDON, A. Pullen & Co., A. E. Smithson & Co., 
58, Harleyford Road West Bute Street. 
Vauxhall, S.&11 GLASGOW. 
Buck & Hickman, Ltd., Andrew McLean & Co., 
2-4, Whitechapel Road, E. 109 Main St., Bridgeton 
LIVERPOOL. SHEFFIELD. 
Mr. Joha Taylor, Chas Constantive, Ltd., 
3. Carver Street, 
WEST BROMWICH, 
The Fordath Engineering 
A Dawes & Sons, Ltd., Co., Ltd., Hamblet Works. 
131, London Road. BIRMINGHAM. 
HULL. Messrs. Clark and Howard, 
J. P. Moffatt, 44, Anlaby Rd. 177, Corporation Street. 


WALTER P. NOTCUTT, LTD., 
8, White Street. Moorfields. LONDON, E.C. 


10, otk. Street. 
MANCHESTER. 
Walmsley Engineers’ 
Supply Co., 23, King St. W. 























BOLTS & NUTS, 








Speciality—FACED and BRIGHT NUTS. 


LISTS ON APPLICATION. . 


USUAL STOCK - 1000 TONS. 


BRIGHT DRAWN STEEL BARS. 


JAMES WILEY & SONS, Ltd., parnxuasTon. 














AS USED F DRAINACE OF ite 
SHONE EASTROUENE ROUTAN ON RAISING SEWAGE 
PNEUMATIC CAIRO &MANY OTHER TOWNS. SLUDGE. 


EJECTORS is ‘ay 


5 go 
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AIR 
COMPRESSING 
MACHINERY 


FOR ALL 
SERVICES 


COMPRESSED 
- AIR LIFTS 
FOR RAISING WATER 


FROM WELLS 
510) 54 3510) @ war 


rel 


16.VICTORIA ST. 
LONDON. S.W. 
























FOR THE CUTTING & 


O X Y G E N WELDING OF METALS. 


If you wish to hear of the latest improvements in the use of Oxygen for Cutting, and the 
Oxy-Acetylene Welding Process, write vo the British Oxygen Company 


THE BRITISH OXYGEN COMPANY have highly equipped and up-to-date 
factories in all the impurteant British industrial centres, capable of producing over 


2,000,000 CUBIC FEET OF OXYGEN DAILY. 


The Company are the foremost manufacturers in Great Britain of Oxygen Metal 
Cutting Apparatus, Oxy-Acetylene, Oxy-Hydrogen, and Oxy-Coal-Gas Weiding Blow- 
pipes, High Pressure Gas meguiators, etc. 

For Catalogues and full particulars apply to any of the Company's Works :— 

Terry Road, Coventry. 

Great Marlborough Street. Manchester 
Rosehill, Polmadie, Glasgow. 

ast Moors, Cardiff. 

Savile Street, Shettield. 

Bromborough Port, Near Birkenhead 


Elverton Street, Westminster, 8.W. 
North Wembiey, Middlesex. 

Tunnel Avenue, East Greenwich 
Shields Road, Walker Gate, Newcastle. 
Lower Walsall Street, Wolverhampton 
Warton Road, Stratford, E. 

Saltiey, Birmingham. 


THE BRITISH OXYGEN Co., Ltd., 
KLVERTON STREET, WESTMINSTER, LONDON, 6.W. 1 











SLOTTING. 


MELLOY’S PATENT , . 
STROKE CHANGE. 3in. to 72in. 


PUSH BUTTONS CONTROLLING := 
STARTING, 
STOPPING, — 
RAM 
SETTING, 
STROKE 
CHANGING 


RHEOSTATIC 
BRAKING. 










QUICK POWER 


MOTION TO 
SLIDES. 
TELEGRAMS: TELEPHONE: 
BRITANNIA MANCHESTER. 529 CITY 














WANE 
ELEVATORS 
ASS SS | 






(ROWNSON DREW 2 CLYDESDALE LT?) PANERA 


We are Actual Manufacturers of 


|CONVEYORS, ELEVATORS, 


GRAVITY RUNWAYS, ELEVATOR CONVEYORS, 
COAL & ASH HANDLING MACHINERY, 
And invite your enq iries, 


ROWNSON DREW & CLYDESALE, LTD., 225, Upper Thames St , LONDON, B.0.4 


"Phone: Cent. 1070, Estd. 100 years. Telegrams 
Works: Maiden Lane, York Road, London, n.7. 


& 
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GARDNER OIL, GAS & 
SPIRIT ENGINES. 


L. GARDNER & SONS, Ltd., Barton Hall Engine Works, PATRICROFT, MANCHESTER. 


Telegrams : THEOREM, PATRICROFT. Telephone : EOCLES 481 (4 lines). 
LONDON : Norris, Henty & Gardners, Lé.,Gardner House, $6, Queen Victoria St., E.C. 


Rownson, Cent.” 


























GLASGOW : 12%, St. Vineent Street, Glasgow 

















ae vcs 701/802. Tower Bulidings, Water St.,:Liverpool. 


NEWCASTLE : Milburn House (Floor A), weastle-on-Tyne, 
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For all classes 
HE NDRY eee of... 
BELTING re Leatae 
For difficult Drives, even when 













all other kinds of flat belts have failed, 
HENDRYS’ new patent Laminated 
Leather BELTING gives efficient and 
satisfactory service. . Hendrys’ new 
patent construction so increases the 
flexibility and equality of Driving Grip 
over small pulleys, that ‘slip’ is elimin- 
ated, and a marked economy in trans- 
mission of power is effected 

FOR QUARTER TWIST and all Special 
Drives, HENDRY BELTING is a proved 
success. Our experience is freely at 
the service of belt users . . . Booklet, 
samples and price on request... 
JAMES HENDRY Lita 


252 Main Street, Bridgeton 
@Lasaow 



























TH STEELCOMPANYor SCOTLAND. I 
Ei siemens Qi] rmocn 2 Yep 


lies. ~~ — VGN Pe “nally 
23,.ROYVAL EXCHANGE. SQUARE, GLASGOW. 


le OFFICES ~~)’ 
HALLSIDE, NEWTON 2S,ROVAL EXCHANGE SQUARE, 


GLASGOW,s2 
mp SLO CHAIRN GLASGOW 9.MINCING LANE lénpod* 


WORKS 


Ss oo TO 


ofr 


MILD STEEL Plates for Ships, Boiler and Bridge-building, 

Ang! es, Zed Bars, Tees, and all forms of Sectional Bars 
uired for constructive pu: 

CASTIN S of all kinds and largest sizes for Ship Stems, 
Stern Posts, Anchors, Rudders, & 

FORGINGS of every description. 

AXLES of highest to meet requirements of Home and 
Colonial Railwa 

rYRES—Locomotive and Wagon, to ail requirements 

SPECIAL STEEL of all kinds used for constructive purposes. 











REFRIGERATING 
MACHINERY 


ICE-MAKING 
MACHINERY 


OF EVERY CLASS. 


NH’ and C O°’ Systems. Complete Installations Supplied. 








THE 


LIVERPOOL REFRIGERATION CO., 


CONTRACTORS TO H.M. ADMIRALTY, 


COLONIAL HOUSE, LIVERPOOL. 





FAWCETT, PRESTON & Co., Ld. 


Manufacturing Engineers, L.IVERPOOK. 
Telegrams : Fawoett, Liverpee!. 
Godes used: ABC (4th and Sth Editions), Weetern Union (“ Five Letéer” and “ Universal“ Editions, Benticys 


Lendon Offies : 8, VICTORIA STREET, S.W. 1. 
Trade Mark “CYCLONE.” 


and Al. 
Contractors te the Admiralty 4 War Offcs. 
SUGAR MAKING PLANT of al! kinds. 


Complete Factories supplied. 
SEA WATER DISTILLING PLANT. 
DISTILLING & EVAPORATING MACHINERY 
for all purposes. 
HYDRAULIC BALING PRESSES. 


Makers of CYCLONE and GRID 





WITRATE-MAKING PLANT. 


MARINE and STATIONARY ENGINES and 
BOILERS. 


PUMPING MACHINERY for Towns Water 
Supply. 


COPPERSMITHS and BRASS FOUNDERS. 

















* Wateon-Faweett” Hydraviie “‘Cyelene” Press. - 


= 














Telegrams—POLAR, LIVERPOOL, Telephone—2896 CENTRAL. 


London Office - DUNSTER HOUSE, MARK LANE, E.C. 3. 
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PATENT STEAM CART. WAGON Ch 
HUNSLET, LEEDS. 


LONDON OFFICE: 9,FENCHURCH AVENUE, E.C 


MANNS 


A BOON TO DRAUGHTSMEN. 














“MINERVA” Patent FOUNTAIN DRAWING PEN. 
EVER READY of USE. 











Several hours continuous use with Uninterrupted even work, with greater 
one filling. apeed and less effort. 
Simple im i. 2- Perfect in 
Design. Operation. 
In combination with a Patent Telesvopic | | In place of the nib, separate Nozzle Attach 
Attachment it is 3 used as a ( ompass. | ments“are fitted for Stencilling & Lettering. 
If unobtainable from your local supplier, names of Dealers who stock “MINERVA” INSTRUMENTS 
will be forwarded on application to Sole Coucessionaires in the United Kingdom & the British Colonies: 


5S. & J. SCHONE WALD, 83, Goswrell Road, London, E.C. 1. 
Telephone: Vity 645, 


GARNER, TELFORD & HARDMAN, i 


PENDLETON, MANCHESTER. 
Teleg.! “ Puneevens,” Maveuzeren. Telephone of Pmrvieres. 





SOLE MAKERS OF THE 


“Burton” Patent Oil Separator for Exhaust Steam 


Also ALL KINDS OF RIVETED & WELDED WORK, 
eemprising Tubular Air, Water or Gas HEATERS & COOLERS. 
Bieam Heated DRYING or HOT PLATES. 
Vertieal and Horisontal BLEACHING KIERS. 
Gingle and Double Cased Vertical and Horisontal VULCANISERS. 
AIR RECEIVERS. Burface and Jes CONDENSERS. 
BVAPORATORS, STILLS, DIGESTERS and RAG BOILERS 
of all descriptions, STORAGE TANKS, Gea 
All Classes of CHEMICAL PLANT requiring Pressure or Yeousm Tight Work. 














A. & P. STEVEN, 
s 181,St. JAMES’ Ro., 


GLASGOW 


—— 


LIFT 


London Office: 
10, CHARLES STREET, 
BLACKFRIARS, §S.E. I. 





Manchester Office: 
12, CHARLES STREET, 





Birmingham : 
HARRY ASTBURY, 
A.M.IM.E, 
DAIMLER HOUSE, 
PARADISE STREET. 
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PF ORGINGS 








WILLIAM. B. CULL. 
ENGINEER & GENERAL SMITA. 


VFACTURER OF 


CONSTRUCTIONAL IRONWORK 
ENGINEERS’ FORGINGS. ; 


30° GENERAL MACH 


TENNANT STREET. BIRMINGMAM,  “S“*Prone= movers, 


ESTABLISHED ‘i375 
ALL COMMUNICATIONS TO BE ADDRESSED TO TENNANT ST BIRMINGHAM. 




















—————. 


AUTOMATIC CONTROLLERS 


FOR 





“ EMPIRE ” 


Air Compressors, 
Machine Tools, 


In 


Hydraulic Pumps, 


Hoists, Haulages. 
Totally Enclosed 
Contactor Panel 


Stee! Works, 
with patent 
Factories, Blow-out Current-Relay 
and interlocks, 
Bhipyarde. Overloads 
ang 
Main isolating Switch. 
Write tor 
Wustrated Send us your 
Le 
Booklet No. enquiries. 
Branches : Branches : 
Belfast, London, 
Birmingham, Manchester, 
Leeds, Newcastle, 
Liverpool. Swansea. 





[3h -ccraic C Fee IMITED 


EMPIRE WORKS, GLASGOW. 

















CAIRD & RAYNER’S 
PATEN 


EVAPORATOR. 


IMPROVED SINGLE-CYLINDER 
DIRE C1-AULTING 


BOILER FEED PUMPS. 


COMPLETE 


Fresh Water 


DISTILLING 
INSTALLATIONS 


(ALL SIZES) 
For LAND or MARINE USE. 


FEED WATER HEATERS 
FEED WATER FILTERS 


mr ag" _ 





Admiralty 


Contractors. 
pa -~ ~~ 




















Endineers, 


CAIRD & RAYNER, 


LIMEHOUSE, LONDON, é E. |! 





DE BERGUE & CO., LTD., 


MANCHESTER. 









|: Pneumatic Riveters 
For pressures up to 100 tons 


—_o—- 


Gaps up to Oft. deep 


—o-— 


70 different frame patterns 


=e 


sere 
© Messrs. John Macdonald & Son, Ld. 
, Watt Street, 
MARYHILL, GLASGOW, 
) 


Alse at 
" Newcastle, Birmi Manchester 
ret 























oo CAREY 
HYDRAULIC 
PUMPS 


For 
PRESSES 
HYD. RAMS 
INGOT PUSHERS 
LIFTS 
HYD. CRANES 
etc. etc. 





CAREY HYDRAULIC’ 
POWER UNIT 





The Carey System Costs 
about One-Third of the 
old Accumulator System. 











= “elding. lace 
 yitlting. of 
a 5 





- Led. 


BY THE BGB pump mre. GO. LTD. 


75, Victoria Street, Westminster, S.W. 1. 


GLASGOW:— EAST ANGLIA >— 
Market, 


H. Hutchisen, 86, St. Vincent Street. W. T. Walker, Butter Ipewich. 








The OLD ORDER 
oie | Manufactured for 
ie NE Ww CAREY TRANSMISSION | = 













CHEAPEST 
and ey . 
EFFICIENT. ’ <4, 
% 
BALL BEARINGS & 4 
THROUGHOUT 
IF DESIRED. % % 
% “ee, 
FORGE & CUPOLA te, 
BLOWING. 2 >, 
"Ties state that ey % 7 
we are in every way Oo 
satisfied with the Fan n %, 
supplied to us by you, . o> 
cod my sion th 8», 
bringing down oan to “4 
two tons per hour. > 
Yours faithfully, (7) 
THE NEPTUNE ey 


FOUNDRY CO. 





JOHN GIBBS & SONS’ 
“PEERLESS” FAN. 





724, DUKE STREET, LIVERPOOL. 





ON ADMIRALTY AND WAR OFFICE LISTS. _ SEND FOR CATALOGUE 
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, SEMI-ROTARY 
rade Mark} 
oe , Roller Bearings 
. Standardisation of parts is a feature of these pumps, 
guaranteeing interchangeability when necessary. This, A powerful factor in 
combined with the looked-for accuracy and finish of economical production. 
the UBEL product, account for the fact that they enjoy an Sectional Catalogues now ready : 
. . ° ° Lineshaft Section 1: Lineshaft Bearings. 
ever-increasing popularity and widespread demand. ceabetedh Shanthi 4ikdeanda’ taeiedcned 
Countershaft Bearings. 
. - industrial Section 2: Industrial Truck 
Double and Quadruple - acting Semi - rotary and Trolley Bearings 
Pumps for Domestic and Trade purposes of eos ha Uopies will be sent on request. 
——_ ’ ya "” 
every description. Contractors Pumps, 4, Thurloe Place, 
Ships Pumps, Rotary Suds Pumps for S. Kensington, London, S.W. 7. 
Machine Tools, Plumbers’ Force 
Pumps, Boiler Test Pumps, etc. 
CONTROL oF WATER. 
Write for Catalogue Sec 
tion P, which covers the BRITISH 
- whole range of UBEL CHRIMES WATERWORKS 
se Semi-rotary and general HIGH PRESSURE ASSOCIATION 
Hand Pumps. LOOSE VALVE STANDARD FITTINGS. 
SCREW DOWN COCKS. 
: GUEST & CHRIMES’ 
ORIGINAL TURBINE WATER 
MANUFACTURERS OF METERS. 
United Brassfounders 
aaa United Brassfounder 
and Engineers Limited Guest & Chrimes’ Improved Sluice Valves for Water, Steam, Sewage, Gas & Oil’ 
F/VE WORKS 3000 WORKERS WATER WORKS FITTINGS, 
EMPRESS MANCHESTER 
, FOUNDRY eNeCANS GUEST & CHRIMES, Ltd., ROTHERHAM. 
Depots also at London, Glasgow, Newcastle, Telegrams: ‘GUEST, ROTHERHAM” Telephone. 205 ROTHERHAM. 
a LONDON OFFiog—4 & 5 ADAM St., ADELPHI, W.C. 2. 
Ho. 16 Telegrams :— Birbinchri Westrand, London. Telephones :—Gerrard 3636 & 1376. 
AAA SS OS LRN 
‘ROS For General BELGIAN S FEL 
Engineering PLATES, SHEETS, BARS, ROMEU & HAMMON »,, 
eitienee. IRON BARS, STRIP, &c. Central House, 34-36, Oxford St., LONDON, W.I. 
MACHINED OR 
UNMACHINED. “THE ENGINEER” SERIES. 
THE PRODUCTION AND TREATMENT OF VEGETABLE OILS. 
GEAR-WHEELS. tn ie, ean a ae Ee, ae ang San 
LAE AS LAE RAS NUR 
. JOHN TICKLE & CO., By T. W. CHALMERS, B.Sc., A.M.I. Meeh. E. 
“i CAST OR MACHINE CUT (Of the Editorial Staf ef “THE ENGINEER.” 
Ltd., TEETH IN Or: Ato: Felding Plates and Illustrations in the text: 21s; nes 
CAST IRON, BRONZE ae ‘ 5 et 
Providence Works, AND STEEL. wen tee os p= = to KR mnouistge AS, an oe 8 from the a et hg containing 











WEST BROMWICH. 














CONSTABLE & OO., Lad, 16, Orange Strect, Londen, W.C. £ 











Rings and Springs « pecially a for 


SUPERHEATED STEA 


Makers of 


PATENT PISTON AND PISTON VALVE PACKINGS. 











| LOCKWOOD & CARLISLE, LTD, |": 


EAGLE abe SHEFFIELD. ELECTRIC WELDING AND WELDING 


Telephone: 1376 Central. APPLIANCES. 
Telegrams: “ Piston,” Sheffield. 


By H. CARPMAEL, A.M.inst CB, ALBEE 
Imperial Svo. Illustrated. 18/- met. 
Tecurica Review.—“ A most valuable and bread 
survey of an industrial field in which there are 
a great 1 ° 


? P 





THE GYROSOCOPIC COMPASS. 
By T. W. CHALMERS, B.Sc., A.M.I. Mech. E. 
Demy 8vo. Lllustrated. 11/- net. 


PAPER-MAKING AND ITS MACHINERY. 
By T. W. CHALMERS, B.Sc., A.M.1. Mosh. B. 
Impesial tvo. Lllustrated. 26/- net. 


Narone.—“ We are glad to recommend it to these 
associated with (he paper industry. 


WHAT INDUSTRY OWES TO CHEMICAL 


SCIENCB. 
By RICHARD B. PILCHER sad FRANK BUTLER 
JONES, B.A. With an introduction by SIR GEORGE 
BEILBSY, LL.D. F.R.S. Grown fre. 4/- net. 





CONSTABLE & CO. LTD, 


Write for Illustrated Booklet. Improved Double-Action P.vton Valve Rings. 12, ORANGE STREET, W.¢.2, 
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STANDARDISED MINING MACHINERY 


etc. 


Write for our Booklets, containing full informa- 
tion of STOCK MACHINERY. Sent post free. 


The above depicts an ideal Haulage for Extra Heavy Duty. Every component part is of T USKSIDE ENGINEERING C0 L = 
the very best and most suitable material, and designed with ample factors of safety HE "5 TD. = 


ELECTRICALLY-DRIVEN HAULAGES, USKSIDE IRONWORKS, 
MADE IN SIZES RANGING FROM 26 H.P. TO 400 H.P. NEWPORT, Mon., ENGLAND. 
ATLL ULL LLL ELL ML LMM LCL MT Lot ii i ce 





















THE NORTHERN MANUFACTURING C° hn 
a ce fallmank of’ Exce i enon Y 7 


: ®: 
















Telegrams: 
Gears 
Gainsborough 


Telephone N° 
74 &75 


Bt 


PROMPT DELIVERIES FROM STOCK. 


nnn 


ELECTRICALLY-DRIVEN HAULAGES, STEAM or : 
COMPRESSED AIR-DRIVEN HAULING ENGINES. 
Also THREE-THROW RAM PUMPS, FORGINGS, 


AAU UAT 






































Telegrams—Albion, Keighley. Telephone—381 Keighley. 


SPECIALITY: 


MODERN HIGH-SPEED 


PLANING MACHINE 
MACHINE TOOL MAKERS FOR THE TRADES, & 


SCOTT BROS. (KEIGHLEY), 


Albion Works, Worth Village, 


KEIGHLEY, Yorks. 


Please mention this ‘ourmal in your enquiries and orders for machines. 
































INSTAL A WEIGHING MACHINE 


JUST A MINUTE, PLEASE. 


We Save Hours—You can. 


MADE BY 


Sam. Denison & Sop, Ltd., Parkside, Leeds, 








28, 
SEE ILLUSTRATED AbvVT. ALTERNATE WEEKS 


BELDAM’S 






PILOT PACKINGS 
& JOINTING 


Gracechureh St., E.C.3, Established 1876. 





BOILER & TANK PLATES, &c., ia Irom and Siemens Steel. 





olin wat 4 LIVERPOOL. 
= or | 
oe . GMAT VARERTY ae 








HENDERSON & GLASS, 


PLAIN AND CHEQUERED éuAres 


Quotations and Sections en application. — Orders prompt] executed. 








LL 


Se 


mu i 
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SPEEDY 
TRANSIT 





SVUIAYODAI 1 0 TAT AA 


Much depends on trucking now-a-days. 


itt 


You can depend on the electric truck 
to bring you the maximum results with 
the minimum of labour, time and expense. 


* One electric truck does ten men’s work 
—it gets down to it at once and never 
depreciates under ceaseless strain. 


ANT LALI LALA 


Electric trucks show clear profits. 


| 
} 


HHUtll 


Comparatively small initial outlay, infini- 
tesimal running costs, with a vast speed- 


] 
ut 


: ing up in output and turnover. o 
a = 
Electric trucking will bring your business = 
more closely together and unity means = 

strength. = 

Let us send you particulars and prove = 

this. = 

= 


PRorRizrToRsS oF 
Tre Rauway Track Suppry Co. 





Ce 















IRONCLAD 
MOTOR STARTING 
PANELS. 


For ENGINEERING Service. 






Thoroughly protective. 





( JGRAAIC 









1.—Only One Handle. 
Mistakes in starting impossible. 


2.—“ Arc Preventing Interlock.” 
Removes all circuit making and 
breaking from the starting contacts. 









3.—Automatic Circuit Breaker. 
Instead of troublesome fuses and 
hand-operated switch. 








4.—“ Loose Handle" Feature. 
No volt and overload releases opera- 
tive during starting. 






5.—Positive Slow Speed Feature. 
Impossible to start too quickly. 







6.—Powerful Magnetic Blow-outs and 
renewable contacts fitted to Circuit 
Breaker. 








MISTAKE-PROOF and ROBUST. 


Write for Leaflet No, 180. 


IGRANIC ELECTRIC C2? 1? 


147, Queen Victoria Street, LONDON. 
Works: BEDFORD. 


Branches: Glasgow, Manchester, Bradford, 
Birmingham. Melbourne, Sydney, 
Durban, Johannesburg. 












No. 180c. “‘Conspede" Panel for Constant 
Speea Motors 














Do your repetition parts 
come to you? 


Why pay for the cost of wood patterns and their 
upkeep, rough sand castings, waste metal, many 
expensive tools and their maintenance—to say nothing 
of labour/—when producing repetition parts? 


DIE -CASTINGS 


mean that you have only the cost of one tool (the 
die), and the finished parts are delivered to you in a 
packing case practically ready for assembly. Talk 
the matter over with us. 
Enquiries will be treated with strictest confidence. 








THE PATENT DIE- 
CASTINGS CO., LTD., 


64, Strode Read, Willesden 
Green, London, N.W. 10. 


Telephone : Willesden 733. 


mes (OR ARE YOU PAYING FOR THIS ? 


Ce 





























MOST RELIABLE AND ECONOMICAL 
For GAS. WATER, 
STEAM, AIR AND OIL SERVICE. 


“D"’ BRAND 





Larde London Stock, 


MARKT AND CO. (LONDON) LTD., 
98-100, Clerkenwell Road, London, E.C.1. 








@® Malleable Fittings 

















ALL SIZES TO 
450 B.H.P. 


Quick Deliveries. 
Fixed Prices 




















E. READER & SONS, Ltd., 
CREMORNE STREET, 
NOTTINGHAM. 





Telephone 414, 


Telegrams: “Readers,” Nottingham. 




















Pants?) Gd -ete)(c 
Couplings 


Flexible 
Couplings solve numerous 

engineering problems. Splines 

do not wear out as they do 

with Metallic Joints. 

Write for a booklet and samples. 


E. J. HARDY & Co., Ltd., Coventry. 


Sole licencees to manufacture in U.S.A. : Thermoid Rabber Co., 

















HARDY Patent 


ce “Trenton, New Jersey. 
Sole licencees to France : Brampton Bros. (Calais) Ltd., Calais. 
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SIMPLEX CONDUITS 
THE PIONEER SYSTEM 
FOR ALL ELEC TRICAL 

- INSTALLATIONS. - - 














SIMPLEX CONDUITSL«td 
Works : Garrison Lane, Birmingham 


ROBERT STEPHENSON & CO. 


agemetive Suiidere, DARLINGTON. 
Loaden Offi Sancruargy Hovss, WasTMineTsr 


LOCOMOTIVE for all Gauges 


and Services. 
Telegrams : Rocket, ye oe Al , London. 
Nai. wy yt Darlington ; 650 Victoria. 

Codes: A B O, 5th Bdition, Engineering Standards, 


Bae mw Bh rated A men Sah am 


HORIZONTAL 
BORING 
MACHINES. 
D. & J. TULLIS, Léed., 
Maehine Tool Maxers,' 
cni.YDEBAWN EK 


BOILERS 


Besens, Ol ORAWINCS, TRACINCS 


tiens. &i hines a mp 
for patent Specifications, and al! classes of traeing undertaken 
Jig and fixture design and mechanical work a speciality 


OWEN & CRISP, ORAUGHTSMEN 
64, BASINGHALL ST., LONDON E.C. 2. 
Tel. Ne. Lenden Wall 5666 


WRIGHT, ANDERSON & CO., Ltd. 
STRUCTURAL ENGINEERS, 


Cone asp, GATESHEAD-ON-TYNE. 


ROOFS, SHEDS, STEEL FRAMED BUILDINGS 
of every description. 
See Illustrated Advt. on page 59, issue of May 20th. 
































TUBES & BARS 





Phone; 276 Wal. 
Tale’s: Talbot. Walsall 


J.PARKINSON & SON, 


SHIPLEY, YORKSHIRE. 
MANUFACTURERS OF 


‘O} GEAR CUTTERS AND 
a” UNIVERSAL MILLERS 



































ATTON 


e DERBY. & CO, tTo. 


FLANGED PIPES, 


STEEL & CAST IRON, for all purposes. 










bert J Nexanday c 


Charmouth St, 
LEEDS. 











Jenkins 
Valves 


GUNMETAU and IRON. 
BODY GATE and GLOBE. 


6, Gt. Queen St., W.C.2 











=e 


| 
tHe “RAPID” saw | 


The best way to cut large Steel and 
Phosphor Bronze *‘Gits"’ is to use 
this machine. Others are doing it. 
Why not you? 

































Write for List A.G, 
desoribing machines from 


6in. to 26in. Capacity. 


Use *‘ RAPID" Blades in a **RAPID"’ Saw 


and cut your cutting costs. 


Deliv 





ery from stock 


s | 
Capacity 12in. by 12in. 




















RAPID “Git™ Saw. 
| Delivery from stock, 
| SOLE AGENTS: SOLE MAKERS: 
IUM—H. Benedietus, Brussela AUSTRALIA & NEW ZEALAND— Alfred Herbert, Ltd. EDWARD G. HERBERT, Ltd., 

F S. A. Heari Hamelle, Paris. INDIA & BURMAH—Allfred Herbert (India), Ltd., Caleutta. 
| oe tga Siepelle, Paris werdam. JAPAN & CHINA—Allred Hiebert Lad Yebohane. Atlas Works, LEVENSHULME, 

ITALY—S. A. Italiano Alfred Milan. ANADA—Williams & Wilsoa, Montreal. 
| NORWAY, SW: & DENM RK—Grew, ir & /s.. Copenhagen. MANCHESTER. 

UNION of SOUTH AFRICA—Bartle and os borg. Transvaal, S.A. 

HHH BRAZIL—Messrs. Jones, Burton & Co., — ven nida Rio Branco 47, Rio de Janeiro, Braz 
tte esata anata ele ors oo satel —s 















1870 









PRODUCER 
GAS PLANTS 


| Gas &OIL 


JOHN ROBSON 
ENGINES : 


_ (SHIPLEY)L72 


Shetey Yorrs. ENGtAl? 
ons Ea 


WRITE FOR 
ILLUSTRATED CATALOGUE 


AGENTS WANTED 

















JOHN SPENCER & SONS, 


LTD.., 
Newburn Steel Works, NEWCASTLE-ON-TYNE. 
Established i810. Telegrams—NEWBURN, NEWCASTLE or LONDON, 


London Offiee—32, VICTORIA ST., WESTMINSTER, 8.W. Contractors to the Admiralty, War Office, British, Foreign & Colonial Railways, &c. 


STEEL MANUFACTURERS. 


SLABS, BLOOMS 
BILLETS & BARS 
FORGED & 
HYDRAULIC PRESSED 
CRANKSHAFTS, 














CRANK & STRAIGHT 
AXLES & FORGINGS 


ROLLED STEEL SHIP 
& BOILER PLATES up 
to 13ft. wide. 


S.M. & CRUCIBLE 
STEEL CASTINGS 
up to 50 Tons. 

















TOOL STEEL. SPRINGS. SUFFERS. FILES. WASTENEYS-SMITH’S Pat. STOCKLESS ANCHUR 
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WATER 
DISTILLING 
PLANTS 

















“ SEXTUPLE EFFECT” DISTILLER. 
Capacity, 180 tons Pure Water every 24 hours. 
Adopted by The British Admiralty; The British War Office; The Crown 
Agents for the Colonies for the Uganda Railway, Mombasa, E. Africa: The 
Agent-General for Cape of Good Hope; The Agent-General for Western 
Australia, Geraldstown; The 
Suakim and 3rd for Port Sudan) ; The Argentine Government for Commodore 
Rivadavia, Patagonia; The Anglo-Chilian Nitrate and Railway Co. for 
Tocopillo, Chili; The Great Southern of Spain Railway Co., Lid. (two 
installations) ; Kamaran ; Kosseir; Perim; dc. é&c. 





OR the ECONOMICAL 
production of Fresh 


Water, in any quantity from 
the Sea or other impure source. 


Evaporative efficiency, 
output & purity guaranteed. 


SPECIALISTS IN EVAPORATING 
AND CONDENSING APPARATUS. 


VIRRLEES ({aTSON (OMPANY 


ENGINEERS, 
Head Office and Works: SCOTLAND STREET, GLASGOW. 


Telegrams: “ Mimeians, Giaseow.” Telephones : 1781, 1782 South ; 69 Kinning. 
Codes: Western \/uion (Universal and 5 Letter Editions), Liebers, Engineering, ABC (4th and 
6th Dilutions), Al and Bentleys. 
London Office: 
** Mirrlees House,"’ 7, Grosvener Gardens, Westminster, S.W. 1. 


Telegrams: “‘ Miarizns, Sowxst, Loxpon.” 
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Pure Acetylene in Cylinders for Welding and Cutting. 








I mplies highly scientifi C 
S afety & convenienc 
Saves much cos 1) 
O utlay, mone WY 
Labour and capita L 
V anquishes all wast E 
q 
E liminates oxidizatio N 
D ty. Cool, and pur E 


The A.L. Oxy-acetylene High Pressure System of Welding and Metal Cutting is 

the only system which is universally applicable to the welding of all sections 

of ferrous and non-ferrous metals, the hardening of steel surfaces, and the 
cutting of wrought iron and steel. 


Apply for Catalogue and Price Lists to 


ALLEN-LIVERSIDGE LTD., 


with which is amalgamated the 
DISSOLYED ACETYLENE Co., Ltd., 
106, VICTORIA STREET, S.W. 1. 
Telephone: Victoria 4155. Telegrams * Aceterator, Sowest, London.” 


Head Office for North England: Main Street, Sculcoates, HULL. 
Scotland: Milnbank Works, Alexandra Parade, GLASGOW. 
Wales: Endazzle Works, Old Sea Lock, CARDIFF. 
Offices and Factories also at London, Belfast, Liverpool, Newcastle-on-Tyne, Sydney, 
Melbourne and New York. 











Egyptian Government (2nd Installation for 


HEAD OFFICE: Representatives in Great Britain : 
oe oo 
56, KINGSWAY, NEWCASTLE-ON-TYNE. 
LONDON, W.C. 2. J. R. Straker Wilson, 3, St. Nicholas Bags. 
GLASGOW. 





WUC. AL UDMA 


© 











6 6 
BOVING & CO., Ltd. 


Specialise in the design and construction 
of modern water power plant, and are 
the pioneers for this class of work. 


WATER* TURBINES, CENTRIFUGAL PUMPS, etc. 





Telegrams: Jenorten, Phone, London. r.cl 1. Baltic Chambers 
Telephone: Holborn 6420. 50, Wellington Street. 


WORKS: STOKE-ON-TRENT. 
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Telegrams: PRESS : LEEDS ¥ 
Code: ABC 5™ Edition. 




















BROUGHTON COPP a G0. LD. 


COPPER SMELTERS, COPPER & BRASS MANUFACTURERS 
FLUID= COMPRESSED . NZE TUB GERGER 


AL 


BRANCH ORFICES 
LONDON & CLASCOW- 














~ GOVERNORS 
PICKERING TYPE, ; 


and with Smith's Patent 
Knock-off Gear. 
SIMPLE, EFFICIENT, 
Jockey Pulley abandoned. 
Operates if Governor Stops 
from “any cause. 


THE STANDARD FIRST rm 1882 
MACHINE GREASE POREMOST EVER SINCE 


AWAY F 


aa? 


Sole Licensees and‘Makers: 


POLLOCK, MACNAB 


HIGHGATE, 
Shettleston, GLASGOW. 
Makers to War Offiee & Admiralty 


STAUFFERS 
LUBRICANT 


REG. TRADE MARK 


yy J 


3 








COMPRESSORS AND 
VACUUM PUMPS. 


LACY-HULBERT & CO., LTD., 
91, Victoria Street, London, $.W. 


Telegraras: "Perceive . London 


a WS 


SY 


SOLE MAKERS 36 VICTORIA 8T SLL 
TRIER BROS. L” WESTMINSTER S.W.1 Sian 


WORKS CAMBERWELL S.E.5 


Victoria 944. 








Ray 





VERNON PROCTOR & CO. 
BOFORS. 


SWEDISH STEEL. CASTINGS. 


te — a | RE. ANA WAS Ae STARE W SPRY SFR SPAS 
22, HIGH STREET, SHEFFIELD. MACHINE CUT 
WILLIAM BEARDMORE & WJ DAVIESsSons|2D. WHEELS. 














COMPANY, LTD., 

7 TE ‘ 

eee a5: "eutir Sean The REID GEAR Co., .Ysz=x4 
See Maustrated Advt. in issues of June 17: 


GLASGOW. 
See full page Advertisement monthly. ay 
JOHN TULLIS & SON, Ld. 


Matchless Best Cast Steel. 
Matchless C.S. Circular & Band Saws ae Belting Specialists, @LASGOW, 
—— H be WILL INCREASE YOUR OUTPUT. 


FOR IRON & STEEL. 
1 Fil = : ay 
Matchless Cast Steel Files. eS Re: | Sax Apvant, Last ane Naxt Waax's lssws. 


ALFRED BECKETT & SONS, L™® 


SHEFFIELD. ESTABLIGHED aay a - 
CATALOGUE, GRAIN, CHILL & STEEL ROLLS. 


me «1655 


EMEny *° CoRUNDUM WHEEL SPECIALISTS HEAVY CASTINGS: Sa tp ele a tone. 


CEESLES | nn oy IMPERIAL EMERY MILLS R. 8 TENNENT. uimrren. 


PEEBLES 


Electrical | & CO, LTD. “WESTON STREET, BERMONDSEY. S.£.~ 
| i : | COATBRIBEE, W.B. 
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Meee 
= 

USE COLLIERY WASTE FUEL. 
GLENIFFER WATER TURBINES and 

MELDRUM ——, DRAUGHT 


MARINE MOTORS. GOVERNORS for any power 
Will efficiently it and © 


Bee Illustrated Advertisement last and eee 
next week. tea tthe! it cost. W. it fi ist 
or height of fall. ep oy Wt 


GLENIFFER MOTORS LTD., 


Anniesiand. GLASGOW. CENTRIFUGAL PUMPS. = 
JACK’S CRANES. 


}=1 ©) 6 9) >) | was OB = 3 Dh) 
et nln Gilbert Gilkes & Co. Ltd., Electric Overhead Cranes. 
TUBES® FOR ALL PURPOSES Eleetwic Wharf Cranes. 
uss e Kendal, (See illustrated advt. inst and next week.) 
THE SCOTTISH TUBE CO.,, Ltd. England ALEXR. JACK & CO., Ltd., Whitegates 
tp Robe uM ~i Engineering Works, Motherwell, Seetland. 
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__ermmnnnsanenes iMitTrTEob oe 
GLASGOW 
Ghe Worla Renowned 
Steam Valve Specialists 
Tclegrams: Codes: Telephone: 
“Cockburn ABC &th Edition, 361 Govan 
Glasgow.” Liehers (2 lines.) 
y 
(D. Ceckburn-MacNicoll Patent) 
With Improved Balanced Internal Mountings. 
Single Handwheel. 
Impossible to have two valves open at same time. 
Working Demonstrations given at our works by arrangement. 
. . . , 
Full Particulars and Prices, also fully Illustrated Catalogue, on application. 
—— a eaeasene 
_—— ——$_$_________. —-3 





THE GLASGOW IRON & STEEL CO, 


LIMITED 
WISHAW, SCOTLAND. 


Manufacturers of SIEMENS ACID STEEL 


SHIP & BOILER PLATES 


Also BILLETS, BLOOMS, SLABS, BRIDGE PLATES, ANGLES, BULB ANGLES, CHANNELS, 
ROUNDS, SQUARES, TEES, &c. 


MAKERS of GLASGOW PORTLAND CEMENT 


Brand--* GISCOL..” 





Telqgraphic Address—"‘ING@T, WISHAW.” “ GISCOL, GLASGOW." 
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AUCTIONS 


FULLER, HORSEY 
SONS axp CASSELL. 


ESTABLISHED in BILLITER-SQUARE in 1807 
1, BILLITER-SQUARE, E.C. 3. 


MECHANICAL AUCTIONEERS, 
SURVEYORS AND VALUERS 


oF 
MILLS AND MANUFACTORIES, 
ENGINEERING WORKS, &c. 


FIRE LOSS ASSESSORS 
NOTE.—A STAFF OF SPECIALISTS attends 


te the requirements of Manufacturers seeking New 
Works er Works Sites and o 


REGISTER OF VACANT FACTORIES 
will be forwarded free on application. 








By Order of the Liquidator, H. McLaren, 
At the Works of the SEMAPH oRe “ENGINEERING 
9. Ltd.. JEWS-ROW, YORK ROAD, ANDS- 
ORTH, s.W 18.—Messrs. 


Fuller, Horsey, Sons and Cassell 


will SELL by AUCTIO Lots, on tbe 
Premises, on TUESDA ay. 28th soxE. 1921, at Eleven 
o'clock precisely. 


PLANT & MACHINERY, 


including thirty slide. surfacing and screw-cu 
lathes. from Sin. to 10}in. centres, S3ft. to 12ft. beds ; 
capstan and turret lathes; horizontal plain milling 
machines ; read and profile ditto; roug 
cutting machines: universal cutter grinder, Sin. ao 
13in.; planing machine, 12in. by 12in. by 2ft. 8in.; 
radial, pillar and age Hd _ Ges machines ; hack- 
saw. machines y presses ; guiliotines ; 
mixing, canister rolling a ona cutting machines; two 
40 H.P. = volt ~~ C. motors ; two platform weighing 
machines, cw 20 cwt.; two time recorders ; 
shafting. belting. pulleys. vices, stock, stores, 

TWO MOTOR DELIVERY VANS, 
and numerous other effects 

Catalorues (when ready) may be had of Messrs. 
FULLER, HORSEY and CO., Mec papteal Auctioneers 
and Valuers, 11, Billiter-square, E.C. 3 

NOTE.—The LEASE of the modern GROUND- 
FLOOR FACTORY. containing a floor space 

30,000 sq. ft,, is FOR SALE by PRIVATE Tet 

I 





Re THE INTENSIVE MACHINING CO., Ltd., 125, 
ST. SARSARST &- ROAD, TWICKENHAM.—By 
Order of R. W. Fincham, Esq.. F.C.A., the 

’ Reeriver and ciautdator. —Messrs. 


Fuller, Horsey, Sons and Cassell 


will SELL BY AUCTION, in Lots, on the 
Premises (which adjoin St. Margaret’s Station, 
L. and S.W.R.), on WEDNESDAY, 29th JUNE at 
Eleven o'clock precisely. 


ENGINEERS’ 
MACHINE TOOLS, 


Inclnding a Foster No. 18 capstan lathe; two 
Filsmith 7} by 6ft. sliding, surfacing and screw 
cutting lathes; twenty-two capstan and screw-cutting 
lathes, by varions makers; a 10in. by 10in. 
*“* Modern’ internal grinder; a 10in. by 2éin. 
“Ott” plain grinder an in. by 1fin. ditto, by 
Thompson nine grinding and polishing heads ; 
five plain and Lineoln type milling machines ; 
thirteen drilling and tapping machines; two hack- 


saw machines; a i4in ‘ Thule” shaping machine ; 
engineers’ small tools and stores; vices, shafting. 
belting, No. 10 Remington typewriter, office furniture 
and numerous other effects. 

May be viewed on production of catalogue. to be 
had of Messrs. FINCHAM, PARTRIDGE and CO., 
Chartered Accountants, 3, Warwick-court, Gray’s Inn, 


London WC.1 ; of E. Hawkins, Esq. (Messrs. 

POPPLETON, APPLEBY and HAWKINS), 4 

Charterhouse square, E.C.; of Messrs. RIDSDALE 

and SONS, Solicitors, 5, Gray’s Inn-square, W.C. 1 

and of Messrs. FULLER. HORSEY and CC 

Mechanical Auctionsws apd Valuers, 11, Le 
o 


square, E.C. 





At the Works of the ZWICKY PUMP CO., Ltd., 9. 
a hl ROAD, STOKE NEWINGTON, N. 16. 
— Messrs 


Fuller, Horsey, Sons and Cassell 


will SELL BY AUCTION, in Lots. on the 
Premises. on THURSDAY, JUNE 30th, at Eleven 
o'clock precisely, 


ENGINEERS’ 
MACHINE TOOLS, 


serew-cutting 


rocluding | five slide, surfacing and 

sathes ; “‘ Selson ”’ 14ip. capstan lathe; Garvin Lin. 
ditto; profile milling machine; three donble-ended 
emery grinders; a bench fly screw press; 24in. radial 
drill; universal cutter grinder, 6in. by 18in.; a 
four-spindle sensitive drilling machine; two single- 
spindle ditto; an &ft. by 3ft. dia. vertical boiler, 
60 Ib. w.p.; two hardening furnaces; two 480-volt 
D.C. electric motors, 32 and 10 H.P.; shafting, 


pulleys, belting, hangers, benches, vices, tool stands, 
International time recorder, office furniture. &c.; 
quantity of engineers’ smali tools and other effecte. 

Catalogues (when ready) may be had of Messrs. 
FULLER, HORSEY and CO., Mechanical Auctioneers 
and Valuers, 11, Billiter-square, E.C. 3. 





KINGSBURY ENGINEERING COMPANY, 
Limited, Kingsbury Works, near Hendon. 

By order of 8. R. WORLEY, Esq., F.C.A., the Re- 
ceiver for the Debenture Holders.— Messrs. 


Fuller, Horsey, Sons and Cassell 


will SELL by AUCTION, in Lots, on the PRE- 
MISES, on TUESDAY, JULY 12th, and FOLLOWING 
DAYS. at Eleven o'clock precisely each day (unless 
previously disposed of as a whole), 


HIGH-CLASS MACHINE 
TOOLS, 


including 25 SCREW-CUTTING LATHES, principally 
by American makers; 18 Capstan and other thes ; 
MILLING MACHINES, Cincinnati No. 2 and Hendey 


CONTINUED IN NEXT COLUMN. 


YARROW PATENT 
WATER-TUBE BOILERS. 


Messrs. Yarrow undertake the PRESSING AND MACEIN- 
ING ef the various of Yarrow Boilers, such as the Steam 

ma, Water Poskets, and Sapernaen, | ~ British and 
Foreign Firms net having the necessary fasiliti 


YARROW & CO., Ltd., Stine: Glasgow. 


REPAIRS ON PACIFIC COAST. 
YARROW'S, Led., Victoria, British Columbia. 
Shipbuilders, Ship Repairers, and Engineers. 


Re the 











NEW AND RECENT WORKS FROM GRIFFIN'S LIST. 


A “NOTE. —an peters { are » net, postage =. 


PRACTICAL pRIVER AND CANAL | ENGINEERING. 


ROYAL MINIKIN. Profusely I 


COAST EROSION AND PROTECTION. 


f. & R. MATTHEWS. Sesond Edition. Pp i-xvi+ 195. Fully Illustrated. 12s. 6d. 


STUDIES IN” “THE CONSTRUCTION OF DAMS. 


¢ E.R. MATTHEWS. In Large 8vo. With 30 Diagrams. 4a. 6d. 


THE DOCK "AND HARBOUR ENGINEER'S | REFERENCE BOOK. 


IRYSSON CUNNINGHAM, D.Sc. Pp. i-vii + 319 


A MANUAL OF CIVIL ENGIN“ER'NG PRACTICE, 


F. NOEL TAYLOK. With over 800 Pages and over 1000 Illustrations. Me 


LUBRICATION AND INDUSTRIAL OIL. 


Being Vol. I. of “INDUSTRIAL OTL ENGINEERING.” By ae ROME - 
plete in itself, and containing over 1000 Pages Fully Il!ustrated Sa. Om 


INDUSTRIAT. ELECTRIC VEHICLES AND TRUCKS. 


BY BEAUMONT, M.Inst.C.E Fully Illustrated. 


GETTING GOLD, A Gold- “mining Handbook for Prectice! Men. 


OHNSON,. Fifth Edition. y F. ROWLEY. Fully Mustrated. 5 


THE CLAYWORKER'S HANDBOOK. 


FRED B. SEARLE Third Edition. Revised and Greatly Enlarged. 21s. 


COKE- OVEN. "AND BY- PRODUCT WORKS CHEMISTRY. 


OS. BIDDULPH-SMITH, F C8. Profusely I 
OIL FUEL, ‘TTS SUPPLY, COMPOSITION, AND APPLICATION. 


DWARD BUTLER, M.I. Mech. E. Fourth Edition, Fully Mlustrated. 12s. 6 
London : CHARLES GRIFFIN & CO., Ltd., 








12, Exeter Street, Strand, W.C. 2 














AUCTIONS AUCTIONS 


Fuller, Horsey & Co.'s Advertisements 


CONTINUED FROM PREVIOUS COLUMN. 


Norton No. 3 Universal. Denbigh; Two Becker 
No. 2a Vertical and Two Bench Millers ; Stockbridge 
16in. SHAPING ole Scan 6in, Shaver;  6in. 
Slotter: DRILLING MACHINES, five 20in. pillar : 
gourney 4-spindle and double and single-snindle 
Sensitive and Bench Drills; GRINDING MACHINES 
Fitchburg 10in. by 36in.. Bath Universal, Warren 
Fraser No. 1 Universal. American Tool Co. No. 2 
Surface with magnetie chuck, Carr Double-dise Tool 
and Cutter and Emery Grinders; AUTOMATICS, 








INDUSTRIAL 
VALUATIONS. 


EXTRACT OF A LETTER RECEIVED 
FROM A 
LARGE FIRM OF ENGINEERS. 


Three Potter-Johnston No. 5a Model 2, three Gridley 
and five Cleveland; POWER PRESSES, Rhodes 
and enatber. gy 


heavy >: 
PLANT. 


“The Directors expressed appreciation of 
the way in which you handled the business, 
and in consideration of your services it was 
decided to increase the amount of ,your com- 
mission from £547 12s. 0d. to £650 


ELLIS & SONS 


AUCTIONEERS & VALUERS 
(Industrial Department), 
21, SPRING GARDENS, 


Screw Prewwes. Arbor Press, Fint 
Archdale Thread Miller, Smiths’ and Brazing Forges. 
Fiowws, Anvils and Tools, Grindstones, Parallel 
Vices, Benches, Hardening Furnaces, Two Sets Tilch- 
man’s Sand Blast Apparatrs, Five Ballard Enamelling 
Stoves, Platine Plant. Crypto Battery Charging Set, 
Acetylene Welding Plant, Portable Electric Drills, 
Air Compressor and Receiver, Shafting, Pulleys. 
Leather Belting, Bowser Portable Petrol Pump and 
Tank, Weichinge Machine, &c 

Nearly New WOODWORKING MACHINERY. by 
Sagar. including Saw Benches, Pendulum Saw, 42in, 
Band Saw Machine, Two Planing and Thicknessing 
Machines, 26in. and i6in.. Three Vertical Moulding 
Machines. Boring and Recessing and Fret Saw Ma- 
chines, Plane Iron Grinder, td Sharpening Machines 
and Snare Saws and Plane Iron 

INTY 3-PHASE MOTORS. from 2 to 25 H.P., 
415 volts, 50 coma. 

Large assortment of ENGINEERS’ SMALL TOOLS 
and GENERAL STORE 


Ash and Walnut in on and boards, deals, 
matching, paints, enamels, varnishes, and other MANCHESTER. 
a. . 
TRANSPORT.—Two Bethlehem Lorries, 50 and | "Phone: City 8270. Telegrams: ‘* Covenant.” 
30 ewt.. Two Ford Vans, Napier 6 cylinder Landau- 
lette, Storer 2-seater Car, also a Barford and Perkins tal os 
na a 


Petrol Road Roller 
OFFICE FURNITURE.—Roll and Flat Top Desks. 
Oak Board-room Table, Oak Filing Cabinets, Three 
Safes, Three Ty ters, Drawing-office Contents, 
Eight National and other Time Recorders, Canteen 
Equipment with Davis Gas Stoves, Heating Oven, 
Boilers, &c. 

The remaining stock. comprising NINE KINGS- 


LONDON, CARLISLE. LIVERPOOL, 
ALTRINCHAM, SOUTHPORT, etc. 


ENGINEERS’ LOOSE TOOLS. 


WE HAVE SPECIALISED IN 


THE VALUATION 
OF THESE FOR FORTY YEARS. 


BROMHEAD & CO., 
30-32, Ludgate Hill, London, E.C. 4 


gta Be 
We 00 and Newland 
VALUES and Semen to Engineering and 


CAMPBELLS & HUNTER, L° 
GEAR CUTTING. 


Worm Wheels cut up to 13ft. Oin. diar. 





BURY OR LIGHT CARS, TWENTY TWO- 
STROKE MOTOR CYCLES, TWELVE MOTOR 
SCOOTERS, and the whole of the finished and un- 
finished component parts for above three specialities. 
together with patterns, drawings and + apenas in 
suitable Ints for completing the manufactu 

Catalocues may he obtained of Mesers. JAMES 
WORLEY x 
Lime-street, E.C. 3; 
EVE, Solicitors, 2. : 
and of Messrs. FULLER, FORSEY and CO., Mech- 
ee Auctioneers and Valuers, 11, Billiter-equare, 

C. 3. 5317 1 








For continuation of Fuller, Horsey's Advts. 
see Page iii. 








Railway Switches and Crossings, 

TORRTASLES. WATER CRANES, TANKS. 
BRIDGES and ROOFS. 

ISCA FOUNDEY" co., Ltd., yoo. Mon. London 

Offices, 53, Victoria-street, 3.w 


Ragshaw’s Wrought Tron Pulleys. 





as used = Government Departments, are the 
strongest, cheapest and best in the market. Quick Bevel and Mitre Wh: waees Slenee aD Sp Si. Cin, diar. 3 
delivery oven. aig ag iat ta cy 2 RE Spur Wheels cut up to Ot oft. Oin. 
purposes, an 
List kh, BAGSHAW and SONS, Ltd., Engineers. | DOLPHIN FOUNDRY, LEEDS. 


Batley Yorkshire. 








LOAM, DRY & GREEN 


CASTINGS | 


to 2O tons 


BRADLEY’S FOUNDRY, 
RUSTON & HORNSBY, Ltd, NEWARK. | 


CONVEYOR & ELEVATOR CO., 


British Insulated and Helsby 


CABLES, LTD® 
ELECTRICAL | CABLE MAKERS AND {pouremns. 
Wo PRESCOT and HELS 
See Tlustrated “Advertisement in —s Tete 17th. 





Engineering and Machine Work 


EXECUTED for the Trade, Patentees, &c. Bet 
it 





Cutting, Planing to 12ft., Turning to 8ft. dia. 
Moderate charges. Estimates given.—ROSSE 
& RUSSELL, itd. Queen’s Wharf, Hammersmith, W 














Steam Boilers, All Types and ACCRINGTON. 
tubes; ity rm, tae, See Advertisement last week. 
CO., Lid., Grantham. PAGE VII. 
Chantiers 
iio. ,. AUGUSTIN NORMAND. | 17 ARPER, PHILLIPS, Ltd. 
DESTROYERS. TORPEDO BOATS, Lf b» aw 
FAST BOATS. SUBM and SUBMERSIBLE GRIMSBY. 


ARINE 
wy. 8S PATENT WATER. TUBE 


Sittin «of Ee =="| CASTINGS 








F°°2, SALE: 83 BOUND VOLUMES © THE ENGL-| 145410 TONS. GREEN LOAM or DRY 
NEER,”” 1873 to 1915.—Address, 5322, The En ° : . 
Seer Office. os ALSO DIE CASTINGS. 





—— 


AUCTIONS 


WHEATLEY KIRK, 
PRICE & CO. 


(Rstablished 1860) 


VALUERS 


AND 


AUCTIONEERS 


ENGINEERING WORKS, 
PLANT, MACHINERY, & STOCK, 


46, WATLING STREET, LONDON, E.C. 4. 


Vy, Aveser Sovsas, 26, Cetssnewoow BSraser 
Mavcusstz2. Naewcasris-on-Trea, 


Teleph aad Tel at eneh address. 











For continuation of Auction and Te Let Adver. 
tisements see Page 11. 


JOHN H. WILSON & C0. 


Docs Roan. 


Birkenhead. 


STEAM & ELECTRIC 
CRANES. 


5 TONS te 20 TONS 
LOCOMOTIVE SHUNTING CRANES. 
EXCAVATORS. CRANE-NAVVIES, GRABS 
GONGRETE-MIXERS. 

SHIPS’ WINDLASSES, WINCHES, and 
DECK MACHINERY, 

Lint of Standard Sizes om Application 














LONDON OFFICE 
15, VICTORIA STREET, 8.W.1. 
Gee Lilustrated Advertisement on page 34 of this iseue 


HARPERS LIMITED. 
“MOWAT” FRICTION CLUTCH. 


See page xxrii this week. 


HEAD, WRIGHTSON 


LTD. 
See Advt. June 17th, pase 26 


INCE FORGECO.,Lr., WIGAN 


Hammered or Hydraulic Pressed 


FORGINGS 


to 30 tons weight, Black or Machined. 











LOCOMOTIVE TANK ENGINES - 
designed and constructed by 
MANNING, WARDLE & COMPANY, Lrp. 


Boyne Engine Works, LEEDS. 
last and next week. 








See their large Advt., 


PETTER OIL ENGINES, 


FOR PARAFFIN AND CRUDE OIL. 
Sizes 2) BELP. sad upwards. 


PETTERS Ltd, Yeovil. 


Sizes 10 te 450 B.H.P. 


VICKERS-PETTERS Lid., Ipswich. 


See advertisement alternate weeks. 


STONE BREAKERS. 


BAXTER’S PATENTS ARE THE BEST 
LEEDS. 








W. H. BAXTER, Ltd4., 


“TANK LOCOMOTIVES. 


SPECIFICATION and WORKMANSHIP EQUAL TO 
MAIN LINE LOCOMOTIVES. 


R. and W. HAWTHORN, LESLIE end Co., Ltd., 
NEWCASTLE-ON-TYNE. 


TAYLOR & CHALLEN 
PRESSES 


TAYLOR & CHALLEN, Ld4., Engineers, Birmingham. 
See Full page Advert., page 12, June 3. 


STEEL PIPES, TANKS, &c. 
THOMAS PIGGOTT & C0., LTD.. 
BIRMINGHAM 


Bee Advertisement, June 17th, 


TUBES jo FITTINGS. 32%! 


or Gas, Water, Steam & Compressed Air, E 
tte —— a. a Steel Piles, High 


JOHN SPENCER LTD. meres 


WEDNESBURY. 
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